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MOACHUTEJIBHAA 3AIINCKA

[Iporpamma o yaebromy mpenmety "buonorus” (manee - buonorus) Ha ypoBHE CpeqHero odiero oopasoBanus pa3padborana Ha ocHoBe DenepaabHOTO
3akoHa oT 29.12.2012 Ne 273-03 «0O06 obpazoBanmnu B Poccuiickoit ®eneparm», PI'OC COO, Konnemniun npenogaBanus yaedHnoro npeamera «buomorusn n
OCHOBHBIX TOJIOKEHUH (efepanbHOit paboueii mporpaMMbl BOCTTUTAHWS.

YueOusrii npeamer «buomorus» yrayonénHoro yposHs usydeHus (10—11 kiaccel) gBnseTcss ONHMM W3 KOMIIOHEHTOB NpeaMETHOH obnactu
«EctectBenHo-HayuHbIe nipeaMeThly. Cornacuo nonoxerusm @I'OC COO nmpoduinbHbIe Yy4eOHBIC MPEAMEThI, U3y4aeMbIe Ha YTIyOJIEHHOM YPOBHE, SBISIFOTCS
crocoboM muddepeHmalu o0ydeHusl Ha YPOBHE CpEIHEro oOmiero oOpa3oBaHUs M NPU3BAHBI 00ECIICYUTh MPEEMCTBEHHOCTh MEX]y OCHOBHBIM OOIIUM,
CPEeIHUM OOIIUM, CPEIHUM NPO(PECCHOHATLHBIM W BBICIIMM OOpa3oBaHueM. B TO ke BpeMs KaxAblii M3 STHUX Y4YEOHBIX MPEIMETOB JOJDKCH OBIThH
OpPHEHTHPOBAaH Ha MPHOPUTETHOE pelleHre 00pa3oBaTeNbHBIX, BOCIIUTATEIbHBIX W PAa3BUBAIOIIMX 33/1a4, CBA3aHHBIX C MPOpOpHEHTAUUEeH 00yJarommxcs u
CTUMYJIMPOBaHUEM HMHTEepeca K KOHKPETHOW 00JacTH Hay4HOTO 3HAHMs, CBSI3AaHHOTO C OMOJOTHEH, MEAMLUHOHN, SKOJIOTHEH, MCUXOJOTHEH, CIOPTOM WIH
BOCHHBIM JICJIOM.

[Iporpamma o yue6HOMY mpenmety "buonorus" naér npencraBieHne o UEeTU W 3ajadax M3ydeHHs ydeOHoro npeamera «buonorusy Ha yriayoaéHHOM
YPOBHE, Ompeensier 00g3arenbHoe (MHBapHaHTHOE) MPEMETHOE CoJepKaHue, ero CTPYKTYpUPOBaHUE MO pas3lieiaM M TeMaM, paclpelieieHue 10 Kilaccam,
PEKOMEHIyeT MOCIeI0BAaTEIbHOCTh N3YUeHHs YUYeOHOro MaTepualia ¢ y4€TOM MEXKIPEAMETHBIX M BHYTPHIIPEAMETHBIX CBS3EH, JIOTUKH Yy4eOHOTo mpoliecca,
BO3PACTHBIX OCOOCHHOCTEH oOyuaromuxcs. B nporpamme 1o 6Mooruy peann3oBaH NPUHIIMI PEEMCTBEHHOCTH C U3yUeHHEeM OUOJIOTHH Ha YPOBHE OCHOBHOTO
obmero oOpazoBaHusl, Oiarojapsi YeMy MPOCMATPUBAETCS HANPABICHHOCTh Ha MOCIEAYIONIee pa3BUTHE OMOJOTHUECKHX 3HAHWH, OPHEHTHPOBAHHBIX HA
(hopMHpOBaHUE €CTECTBEHHO-HAYYHOTO MHUPOBO33PEHUS, IKOJIOTUIECKOTO MBIIUICHUSI, TPEJCTaBICHUIN O 3I0pOBOM 00pa3e ’KHM3HHU, Ha BOCIIUTAHHE OEPEKHOTO
OTHOWICHHUS K OKpY’Kalollel MpupogHOH cpene. B mporpamme mo OHooruu Takke MoKa3aHbl BO3MOKHOCTH y4eOHOTO mpenmeTa «buonmorus» B peannzanun
tpedoBanuit ®I'OC COO x mIaHupyeMbIM JIMYHOCTHBIM, METANPEAMETHBIM W MPEJAMETHBIM pe3yibTaTaM oOydeHHst U B (QOpMUPOBAHWU OCHOBHBIX BHJIOB
y4eOHO-TI03HABATEILHON JACATEILHOCTH 00YYAIOIINXCS [0 OCBOCHHUIO COJIEpyKaHUs OMOJIOTHYECKOro 00pa30BaHus Ha YPOBHE CPEIHEro 00IIero 00pa3oBaHusl.

VYueOnblii peaMer «buonorus» Ha ypoBHE CpeHero oOImero o0pa3oBaHHUs 3aBeplIaeT OMOJIOrMYEecKoe 0O0pa3oBaHWE B INKOJIE M OPHUEHTHPOBAaH Ha
pacmpenne u yriryOieHne 3HaHui 00yJaroImuxcst 0 )KUBOH MPHUPOJIE, OCHOBAX MOJIEKYJISIPHON W KJIETOYHOW OMOJIOTHH, SMOPHOIOTUN U OMOJIOTHH Pa3BUTHS,
TC€HCTHUKU, CCIICKIINH, 6I/IOTeXHOHOFI/II/I, SBOJIIOIJMOHHOT'O YYCHUA U DKOJIOTUH.

Uzyuenne yuebHoro mpenmera «buonorus» Ha yriyOJeHHOM YpOBHE OPUEHTHPOBAHO Ha MOATOTOBKY OOYYAIONIMXCS K MOCECAYIONIEMY MOIYyYSHHIO
OHMOJIOTUYECKOTO 00pa30BaHKs B By3aX W OPraHU3alUsIX cpeaHero mnpodhecCHOHATbHOrO o0pa3zoBaHus. OCHOBY €ro COJCPIKAHHS COCTaBJISIET CHUCTEMa
OMOJIOTUYECKUX 3HAHWH, TMONYYCHHBIX MPU H3YyUCHUH OOYYAIONIMMHUCS COOTBETCTBYIOIIMX CUCTEMATHYECKHUX PA3JIeNIOB OMOJIOTMH HA YPOBHE OCHOBHOTO
obiero oopasoBanusi, B 10—11 kmaccax 3T 3HaHHS MMOJYYarOT pa3BUTHE. Tak, paCHIUPEHbI M YriIyOJeHbI OHOJIOTMYECKUE 3HAHUS O PACTCHUSX, JKUBOTHBIX,
rpubax, OakTepusX, OpPraHU3Me 4YelIOBEKa, OOIIMX 3aKOHOMEPHOCTSX >KHM3HH, JIOTIOJHHUTENBHO BKIFOUCHBI OWOJOTHYECKHE CBEJCHUS NPUKIAJTHOTO U
MMOMCKOBOTO XapakTepa, KOTOpPhIE MOXKHO HKCIIOJIb30BaTh KaK OPHUEHTHPHI JUIs TOCIEAYIOmEero BbIOOpa mpodeccuu. Bo3moxHa Takke WHTErpamus
OHMOJIOTMYECKUX 3HAHUN C COOTBETCTBYIOIUMH 3HAHUSMH, TIOJTYYSHHBIME 00YYaIOIUMUCS MPU U3YYeHUU (DU3UKH, XUMHU, Teorpauu 1 MaTeMaTHKH.

CrpykTypa mporpamMmbl 1o yuyeOHOMY npeamety "buonorus" oTpakaeT CUCTEMHO-YPOBHEBBIM W 3BOJIOIMOHHBIA MOAXOJbl K U3YUYEHUIO OHOJIOTHH.
CornacHo UM, U3y4alOTCs CBOHCTBA U 3aKOHOMEPHOCTH, XapaKTEPHBIC JIJIS )KUBBIX CHCTEM Pa3HOTO YPOBHS OpPTraHU3aI[UH, 3BOJIOIMHA OPTaHUYECKOT0 MHUpa Ha
3emite, COXpaHEeHUs OMOJIOrHYECKOro pasHOOOpasus TuiaHeThl. Tak, B 10 kimacce M3y4aroTcsi OCHOBBI MOJIEKYJIIPHOW M KJIETOYHOW OMOJIOTHH, SMOPUOIIOTHU U



OHMOJIOTHH Pa3BUTHS, TCHETHKU U CEJICKIINU, OMOTEXHOJIOTHH ¥ CHHTCTHYCCKOW OMOJIOTHH, aKTYAIM3UPYIOTCS 3HAHUS 00YYArOIIUXCsI TT0 OOTAaHUKE, 300JI0THHY,
aHatomuu, puznonoruu yenoseka. B 11 kimacce n3ydaroTcs SBOJIOIMOHHOE YUCHUE, OCHOBHI KOJIOTHH U yueHHe 0 Ouocdepe.

YueOHbiii ipeameT «buosiorusy» mpu3BaH 00CCIIEUYUTh OCBOCHUE OOYYAIONIMMHCS OHOJOTHMYECKUX TEOPUN M 3aKOHOB, WJICH, NMPUHIIUIIOB M IMPaBHIL,
JISKAINUX B OCHOBE COBPEMCHHOW ECTECTBCHHO-HAYYHOW KAPTHHBI MHpa, 3HAHWA O CTPOCHHM, MHOrOOOpa3suu M OCOOCHHOCTSIX KIJICTKH, OpraHu3Ma,
MOMYJISIAY, OWOILIEHO3a, 3KOCHUCTEMBI, O BBIIAIONIUXCS HAYYHBIX JIOCTHXKCHHSIX, COBPEMEHHBIX HCCIICIOBAHUSAX B OWOJIOTMH, TPHUKIATHBIX AaCIEKTax
OuonoruuecKux 3HaHui. Jlst pa3BUTHS U TOAICPKAHUS HHTEpeca 00yJaronuXcsi K OMOJIOTHH HAPSAY CO 3HAYUTEILHBIM 00BEMOM TEOPETHYECKOTO MaTepuala
B COJIEPYKaHUM MPOrpaMMbl O OMOJIOTUU MPETYCMOTPEHO 3HAKOMCTBO C MCTOPUCH CTAHOBJICHHUS W PA3BUTHS TOH MM WHOW 001acTH OWOJIOTHH, BKJIAJIOM
OTCUYECTBCHHBIX U 3apyOCHBIX YUEHBIX B PEIICHUE BAKHEUIITMX OMOJIOTMYSCKUX U SKOJIOTHUECKUX MPOOIIeM.

Henb m3ydyenus yueOHOro npeamera «buonorus» Ha yriayOoJIEHHOM ypOBHE — OBJIQJICHUE OOYYArOIIMMUCS 3HAHUSAMH O CTPYKTYPHO-(DYHKIIMOHAILHOM
OpPraHM3alliY KHUBBIX CHCTEM Pa3HOI'O paHra W NpUOOPETeHHWE YMEHWH WUCIOJIb30BAaTh ATH 3HAHUS B (OPMUPOBAHUHM HHTEpPECAa K OMpPEINEIEHHON 001acTu
po(heCCUOHATIBHOMN IEeATENbHOCTH, CBA3aHHOM ¢ OMOJIOTHEH, MU K BRIOOPY YUEOHOTO 3aBEACHUS IS TIPOIOJIKEHHsI OMOJIOrHYECKOTr0 00pa3oBaHusl.

JlocTrkeHue 1enu u3ydeHus yaeoHoro npeameta «buosorusy Ha yriy0iIEHHOM ypOBHE 00SCIICUNBACTCS PEIICHUEM CIICIYIOIINX 3a1a4:

OCBOCHHE OOYYaIONIMMHCS CHUCTEMBbI OHOJIOTUYECKUX 3HAaHUH: 00 OCHOBHBIX OHOJOTMYECKUX TEOPHSIX, KOHIICMIUAX, TUIOTE3aX, 3aKOHaXx,
3aKOHOMEPHOCTSIX W MPaBUJIAX, COCTABJSIIONIMX COBPEMEHHYIO €CTCCTBEHHO-HAYYHYIO KapTHHY MHpPA; O CTPOCHUHM, MHOTOOOpa3HMH U OCOOEHHOCTSIX
OHMONOTHYeCKUX CUCTeM (KIIETKa, OPTaHW3M, MOMYJSIus, BUA, OWOTeoreHo3, Omnocdepa); 0 BBIJAIOMIMXCS OTKPHITHSAX W COBPEMEHHBIX HCCIIEIOBAHHSX B
OHOJIOTUH;

03HAKOMJICHHE OOYYAIONIMXCS C METOJaMU TMO3HAHUS KHMBOH TPUPOJBI: UCCIECTOBATEILCKUMH METOJAMH OHMOJIOTHUECKUX HAyK (MOJEKYISPHOH |
KJIETOYHOW OMOJIOTHH, SMOPHOIIOTUN W OMOJIOTHH Pa3BUTHS, TCHETUKH U CETICKINH, OMOTEXHOJIOTHH M CHHTETHYECKON OMOJIOTHH, TTAJIEOHTOIOTHH, SKOJIOT HH);
METOZaMH CaMOCTOSTENILHOTO TIPOBEJCHUS OWOJOTMYECKHX HCCIICJOBAaHUNA B JabopaTopud W B TpHpoje (HAOMIOJeHHWE, HM3MEPECHHE, DKCIICPHUMEHT,
MO/JICITUPOBAHUE);

OBJIaJICHUE O0YYArOIUMUCA YMEHHSIMH: CAMOCTOSITEIBHO HAXOJUTh, aHAM3UPOBATh U HCIOJIH30BATH OMOJOTMUYECKYI0 HH(DOPMAIIHIO; MOJIH30BAThHCS
OHMOJIOTUYECKOW TEPMUHOJIOTHEH M CHUMBOJIMKOW; yCTAHABIUBATH CBSA3b MEXIY Pa3BUTHEM OHOJIOTHU U COIMATHHO-5KOHOMHUYECKUMU U SKOJIOTHUECKHUMHU
MpoOJIeMaMu YeOBEUSCTBA; OIICHUBATh MOCICICTBHS CBOCH JIEATEIBHOCTH MO OTHOIICHHIO K OKPYXKAOIIeH MPUPOIHON cpelie, COOCTBEHHOMY 370POBBIO U
3I0POBBIO OKPYKAIOIIUX JIIOJICi; 0OOCHOBBIBATh M COOJIONATH Mepbl MPO(UIAKTUKK HH(PEKIMOHHBIX 3a00JIeBaHUM, NpaBWJia TMOBEACHUS B MPHPOJEC U
obecrieyeHus: 6E30MACHOCTH COOCTBEHHOM JKHU3HEACATCILHOCTH B YPE3BBIYAMHBIX CHUTYAIMSIX MPHUPOJHOTO U TEXHOTCHHOTO XapaKTepa; XapaKTepHU30BaTh
COBpPEMEHHbIC HAYyYHBIC OTKPBITUS B 0071aCTH OHOJIOTHH;

pasBUTHE y 00YYAIOIIUXCSA UHTEIUICKTYAIBHBIX U TBOPUECKUX CITOCOOHOCTEH B MPOIIECCE 3HAKOMCTBA C BBIJAIONUMUCS OTKPBITHSIMH M COBPEMEHHBIMU
WCCIICIOBAHUSMUA B OWOJIOTHH, PEIMIaeMbIMH €I MPOOJIeMaMH, METOJOJIOTHEH OHMOJIOTMYECKOTO WCCISIOBaHMs, TPOBEICHUS HOKCIEPUMEHTAIBHBIX
WCCIICIOBAHUMN, PEIICHUsT OMOJIOTHYECKUX 33]1a4, MOJISIIMPOBAHUS OHOJIOTMYECKUX 0OBEKTOB U MPOIECCOB;

BOCIHUTAHUE Yy OOYYarOIIUXCsI IEHHOCTHOT'O OTHOIIEHWS K XKMBOW MPHUPOAE B IIEJIOM M K OTIENBHBIM €€ OObeKTaM W SBJICHHSM; (HhOpMUPOBaHUE
AKOJIOTHYECKOM, TEHETUIECKON TPaMOTHOCTH, OOIIIEH KyJIbTYphI TOBEICHHUS B IPUPOJIC; UHTETPAIIMH €CTECTBEHHO-HAYYHBIX 3HAHMUIA,

MPHOOpETEHNE 00YYAFOIIUMHUCST KOMIIETEHTHOCTH B PAIllHOHAIEHOM TPUPOOIONIBE30BAaHUH (COOII0ICHHE MTPABIIT ITOBEICHUS B MIPUPOJIC, OXPAHBI BUIOB,
AKOCHUCTEM, OUOC(EphI), COXpaHEHUH COOCTBEHHOTO 3/IOPOBBS U 3I0POBbS OKPYKAIOIIUX Jr0IeH (COOI0IeH s Mep TpOoQIIakTHKY 3a00JIeBaHU, 0OecIieueHre



0€30MMaCHOCTH KHU3HEACATEIBHOCTH B YPE3BBIUAHHBIX CUTYAIIUSIX MPUPOHOTO ¥ TEXHOICHHOTO XapaKTepa) Ha OCHOBE UCIIOIb30BaHUS OMOJIOTUYECCKIX 3HAHUHN
U YMEHHU B TOBCEIHEBHOM KU3HU;

CO3/IaHME YCJIOBHM JUISI OCO3HAHHOTO BBIOOpA OOYYarONIMMHCS HWHIAVNBHAYAILHOW OOpa30BaTENIbHOW TPACKTOPHH, CIIOCOOCTBYIONICH MOCISAYIOIICMY
po(eCCUOHATBHOMY CaMOOTIPE/ICIICHUIO, B COOTBETCTBUY C WHIUBUYyaTbHBIMA HHTEPECAMU U MOTPESOHOCTIMH PETHOHA.

OO1ee YKcIo YacoB, OTBEICHHBIX Ha U3yueHHE OMOJIOTMU Ha YrIyOJIEHHOM YPOBHE CpeHEro oomero oopaszoBanusi, coctaBisier 204 gaca: B 10 kiacce
— 102 gaca (3 gaca B Henenro), B 11 kimacce — 102 yaca (3 yaca B Hezero).

OT160p OpraHU3alMOHHBIX (POPM, METOJOB H CPEIACTB 00yUEHUS OMOJIOTHY OCYIIECTBISICTCS ¢ YYETOM CIIEIUGUKA €0 COJCPKaHMsI U HAIPaBICHHOCTH
Ha TPOJIOJDKEHUE OMOJIOTMUECKOro 00pa3oBaHus B OpraHU3aIUsIX CPeIHEr0 MPo(eCCUOHATBLHOTO U BBICIICT0 00pa30BaHUSL.

OO0s13aTeILHBIM YCIIOBUEM NPU OOYYCHUU OMOJIOTHUHM Ha YIIyOJIEHHOM YpPOBHE SIBJISCTCS NMPOBEACHUC JJAOOPATOPHBIX M MPAaKTHYECKUX padoT. Takxke
y4acTHe 00YyYaroIIMXCs B BHITIOJIHCHUU MPOEKTHBIX U YY4EOHO-UCCIICIOBATEILCKUX pa0dOT, TEMAaTHKA KOTOPBIX ONPEACSACTCS YIUTEICM Ha OCHOBE HMEIOIIUXCS
MaTCpUAIbHO-TCXHUYCCKUX PECYPCOB U MECTHBIX MPUPOJIHBIX YCHOBHﬁ.



COJAEP)KAHUE OBYYEHMU
10 KJIACC

ConepxaHue MporpamMMBl, BBIJCICHHOE KYpCU8OM, HE BXOAUT B MMPOBEPKY rOCYNapCTBEHHOM nToroBoit arrecranuu (I'MA).

Tema 1. buosiorns kak Hayka

CoBpemeHHasi OMOJIOTHSI — KOMIUIEKCHass Hayka. Kparkas uctopust pa3BuTHs Ouojorud. buojorndeckne HaykKd W H3ydaeMble MMH MPOOJIEMEI.
dyHnamMeHTaNbHbIE, IPUKJIAIHBIC 1 TOUCKOBBIC HAYYHBIE UCCIIEAOBaHNs B OMOJIOTHH.

3unavyeHne Ononoruu B GOPMUPOBaHNH COBPEMEHHOW €CTECTBEHHO-HAYYHOM KapTuHBI Mupa. [Ipodeccun, csi3anHbie ¢ Ononorueid. 3HaueHre OHMOIOTUU
B MIPAKTUUECKOM AEATENBHOCTH YEJIO0BEKa: MEIUIMHE, CETLCKOM X03sCTBE, IPOMBIIINIEHHOCTH, OXpaHe MPUPOJIBI.

JdemMoHcTpanun

[optpetsr: Apucrorens, Teodpact, K. Jlunneit, XK. b. Jlamapk, Y. Hapsun, Y. I'apseii, . Mengens, B. U. Bepnanckuii, U. I1. [laBnos, 1. W.
Meunukos, H. . Basunos, H. B. Tumodeen-Pecosekuit, . Yorcon, ®@. Kpuk, /1. K. bensies.

Tabmuuet 1 cxembr: «CBS3b OHOIOTHH ¢ APYTHUMHU HayKammny», «CrcTeMa ONOOTHUECKIX HAYK».

Tema 2. ’KuBble cucTeMbI M HX H3yYeHHUE

XuBble cucTeMbl Kak mpeaMmeT u3ydeHus: Omonoruu. CBOMCTBA KHUBBIX CHCTEM: €IMHCTBO XMMHYECKOTO COCTaBa, JUCKPETHOCTh M IIEJIOCTHOCTS,
CJIO’KHOCTD U YHOPSIIOUYEHHOCTh CTPYKTYPBI, OTKPBITOCTh, CAMOOPIaHU3aIMs, CAMOBOCIIPON3BEACHUE, PA3IPAXKUMOCTh, U3MEHUYUBOCTh, POCT U Pa3BUTHE.

YpOBHM OpraHu3alii >KUBBIX CHCTEM: MOJICKYJSIPHBIA, KJIETOYHbIM, TKAHEBBIA, OpPraHU3MEHHBIM, MNOMYJISLUOHHO-BUIOBOM, 3KOCHCTEMHBII
(6buoreoneHoTHUeCcKuit), 6bnocdepusiit. [Iporeccr, mpoucxoasume B KUBBIX cucTeMax. OCHOBHBIE TIPH3HAKH XUBOTO. JKW3HB Kak (opMma CyIIeCTBOBAHHS
Matepuu. Hayku, n3ydaroniye *HuBble CUCTEMBI Ha Pa3HBIX YPOBHIX OpraHU3aLUH.

Uzyuenne xuBbIX cucrteM. Mertonsl Ouosornueckoid Hayku. HabOmiomeHue, m3MmMepeHHe, 3KCIIEPUMEHT, cCHCTeMaru3anus, MeTaaHanu3. llonsrue o
3aBUCHUMOH M He3aBUCHMOW mnepeMeHHOH. Ilnanmposanue skcnepumenta. [loctanoBka u mposepka rumnotes3. Hynesas rumortesa. Ilonsitue BBIOOpKH U €€
nocToBepHOCTh. Pa3dpoc B Gnonornveckux gaHHbIX. OIEHKa JOCTOBEPHOCTH IMOJIyYEHHBIX Pe3yJbTaToB. [IpHUMHBI HCKaXXEHUS pe3yJbTaTOB SKCIEPUMEHTA.
[loHsATHE CTATUCTHYECKOTO TECTA.

JdemoHcTpanun

Tabmuupel 1 cxembl: «OCHOBHBIE MpPU3HAKU XH3HWY», «buonormueckue cucrembl», «CBOMCTBa >KMBOW MaTepu», «YPOBHH OPraHU3alMU >KUBOU
npupoab», «CTpoeHue KUBOTHOHN KIIETKH», « TKaHM >KMBOTHBIX», «CHCTEMBI OPraHOB YEJIOBEYECKOro opraHusmay, «buoreouenos», «buocdepay, «Meroast
W3y4YCHHS )KUBOU MIPUPOABD».

Ob6opynoBanue: nadbopaTopHoe 000pyIOBaHKE I MPOBEACHHUS HAOMIOICHUH, H3MEPEHUH, SKCIIEPUMEHTOB.

IIpakTHyeckas padora «lcnonp3oBaHue PA3INYHBIX METOJOB NIPH U3YUEHNUH KUBBIX CUCTEM).

Tema 3. buosiorust KjeTkn

Kretka — cTpykrypHO-(pyHKIIMOHATBHAS equHUIIA )XUBOTO. McTtopus otkphitus kietku. PaGoter P. 'yka, A. Jleenryka. Knerounas teopus (T. LlIBaHH,
M. lllnetinen, P. BupxoB). OCHOBHBIE MOJIOKEHHSI COBPEMEHHOH KIIETOYHOM TEOPUH.



MeTtoabl MOJEKYJISIPHOW M KIETOYHOW OHONOTMH: MHKPOCKONMA, XpoMaTorpadus, 3JIeKTpoQope3, METOA MEUYEHBIX aToMoB, augdepeHInaIbHOe
LHEHTPU(PYTUpoBaHue, KyJIbTUBUPOBAHUE KIIETOK. M3yueHue ukcupo8anuvix kiemok. DNeKTPOHHAs MUKpockonus. Kongokanvnas mukpockonus. Bumanvrnoe
(npuodicuznennoe) uzyueHue Kiemox.

JdemMoHcTpanun

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

Tabmuupst 1 cxeMbl: «CBETOBOM MUKPOCKOID, «DIEKTPOHHBIA MUKPOCKO», «VICTOpHS pa3BUTHS METOIOB MUKPOCKOTIHID.

O6opynoBaHue: CBETOBOW MUKPOCKOI, MUKpPOIIpENapaThl paCTUTEIbHBIX, JXUBOTHBIX M OaKTepHaIbHBIX KIETOK.

[pakTnyeckas padora «/3yueHue MeTONOB KIETOYHOH Ouonormu (Xpomatorpadus, snekrpodopes, muddepeHInanbHoe HEHTPUPYTHPOBaHHE,
[ILIP)».

Tema 4. XumMunueckasi opranuzanusi KJIeTKH

XHMMHMYECKUN COCTaB KIETKU. MaKpo-, MUKpPO- U YIbTPAMUKPOIIEMEHTHI. Bona u €€ poib Kak pacTBOPUTENS, pearcHTa, y4acTHE B CTPYKTYpPUPOBAHUU
KIIETKH, TeTUIOPEryJIsiui. MUHepanbHbIe BEIIECTBA KIETKU, HX OHOJIOrH4ecKas pojib. PoJb KATHOHOB M aHUOHOB B KJIETKE.

OpraHnveckue BellecTBa KIeTKH. bruonornueckue nmoauMepsl. bemkn. AMHUHOKHCIOTHBIH cocTaB 0enkoB. CTPYKTypbl 0€1KOBOM MoNeKybl. [lepBruuHast
CTpyKTypa Oeika, NENTHAHAs CBA3b. BTOpH4HAsA, TpeTH4HAs, 4eTBEpTHUHAs CTPYKTypbl. [lenarypaums. CsolictBa OenkoB. Kiaccudukarmus Oenxos.
buonormueckue Qpynkunmn 0emaxos. [Ipuonoi.

VYrneBoapl. MoHOcaxapupl, JUCaxapHubl, OJIMrocaxapuabl U noiucaxapuabl. OOLMH UIaH CTPOeHHS M (PU3MKO-XMMHUYECKHE CBOMCTBA YIJIEBOJIOB.
Buonornueckue GyHKUNHU yIriIeBOAOB.

Jlumuner. TuppodunsHo-rHnpodoOHbIe cBodicTBa. Knaccupuxanmst mumuaos. Tpurmunepuns, Gpochomumnuabl, BOCKH, CTEPOUABI. buolorndeckue
¢yHkumy munuaoB. O6mue cBoiicTBa OMOIOrHYECKUX MEMOPAH — TEKY4eCTh, CHOCOOHOCTh K CaMO3aMBIKaHHIO, IOJTYHIPOHULIAEMOCTb.

Hyxneunossie kucnotsl. JJHK u PHK. Crpoenne HyknennoBbix kuciot. Hykneorunapl. [Ipunnun kommnementapHocty. Ipasuno Yapradda. Ctpykrypa
JHK — nBoiinas cnvpans. MectoHaxoxaenue u ononornyeckue Gyakmun JJHK. Bugst PHK. @yakun PHK B kietke.

Crpoenne monekynsl AT®. Makpospruueckue cBszu B Mojekyie AT®. buonormueckue ¢ynkumn AT®. BoccraHOBIeHHBIE NEPEHOCUMKH, HX
¢byHKuuM B Knetke. pyeue nykneosuompugocgamer (HT®). Cexksenuponanue JHK. Memoowi cenomuxu, mpanckpunmomuxu, npomeomuxiu.

CrpykTypHas 6uosiorusi: OMOXUMHUYECKHEe U OMO(U3NUECKHe MCCIEIOBAaHUs COCTaBa U NMPOCTPAHCTBEHHOH CTPYKTYpbl OHMOMOJeKyn. Mooderuposanue
CMpPYKMypbl U QYHKYUL OUOMONEKYN U UX KOMNIeKco8. KomnvlomepHulii Ou3aun u OpeaHuyecKuil CUHme3s OUOMOAEKYL U UX HENPUPOOHBIX AHATI0208.

JdemoHcTpanun

Hoprpertsrt: JI. ITonunr, k. YorcoH, @. Kpuk, M. Yunkunc, P. @pankiaun, ©. Canrep, C. [Ipy3unep.

Juarpammsl: «Pacnipenenenne XuMHYECKHUX 3JIEMEHTOB B HEXUBOW MpHUpoJiey, «Pacipenenenre XuMUYEeCKUX 3JIEMEHTOB B )KHUBOM MPUPOIE».

Tabmuuer u cxemsl: «llepuognyeckas TaOmuIa XUMHUYECKHX 3JI€MEHTOB», «CTpoeHHEe MOJEKylnbl BOIbl», «BemiecTBa B cocraBe OpraHn3MoOBY,
«CtpoeHne Monekynsl Oenka», «CTpyKTyphel O€lIKOBOH MOJEKynbl», «CTpoeHHEe MOJEKYN YIieBoJoB», «CTpoeHHE MOJEKYN JUNHuAoBy», «HykienHoBble
KHCIOTBI», «CTpoeHue Monekyinsl ATD».

Ob6opynoBaHue: XMMUYeCKas IOCyAa U 000pyIOBaHHE.

JlabopaTopHas padora «OO0HapyKeHHE OSIKOB C TIOMOIILI0 KAYECTBEHHBIX PEaKIIUN.



JlaGopaTopHasi padora «lcciaenoBanue HyKICHHOBBIX KHUCIIOT, BBIACICHHBIX U3 KJICTOK Pa3IUYHbIX OPTaHU3MOBY.

Tema 5. CTpoenue u GyHKIMHT KJICTKH

Tumel KIeTOK: yKapuOTHUECKas U pokaproTHyeckas. CTpyKTypHO-(YHKIHNOHAIBHBIE 00pa30BaHuUs KIICTKH.

CrtpoeHne npoKapHOTHUECKOH KieTku. Kierounas crtenka Oaxktepuii u apxeil. OCOOCHHOCTH CTpPOSHHS TIeTepoTpodHOW U  aBTOTPOQHOI
MPOKAPUOTHYECKUX KIETOK. MecTo U pojib MPOKapuoT B OHOIIEHO3aX.

Crpoenre M (QYHKIMOHHUPOBAHUE 3yKapUOTHUECKOW kieTku. [Imasmatmueckas memOpana (mmazmanemma). CTpykTypa IUIa3MaTHYECKOH MeMOpaHbI.
TpaHcropT BelIecTB yepes3 Mmia3MaTuieckyro MeMOpany: naccuBHbIN (auddysus, odneruénnas quddysus), akTUBHBIN (IEPBUYHBIA U BTOPUYHBIA aKTHBHBIN
Tpancnopt). [lomynponunaemocts mMemOpanbl. Pabora HaTpuii-kanueBoro Hacoca. DHAOLMTO3: MUHOLUUTO3, (arouuto3. Dx3ounto3. Kierouynas creHka.
CtpykTypa 1 QyHKIHHU KIETOYHOH CTEHKH PacTeHUH, TPUOOB.

Huronnasma. Lutozons. Lutockener. JBmwkenne nuromnazmbl. Opranonp! Kinetku. OqHoMeMOpaHHbIE OPraHOUIb! KICTKU: YH0IIa3MaTHUECKas! CETh
(OIIC), anmapar ['osbaKu, TH30COMBI, HX CTpOeHHE U QYHKINHU. B3anMOCBsI3b OJHOMEMOpPAaHHBIX OpraHouAoB KieTku. CTpOeHUE TPaHyISPHOTO PETUKYIyMa.
Mexanusm nanpasnenus 6enxkog ¢ ISIIC. CunTe3 pacTBOpuUMBIX OenkoB. CHHTE3 KIETOYHBIX MeMOpaH. [nmaakwii (arpaHylisipHbIN) SHIOMIA3MAaTHYCCKUN
perukynym. CekperopHas ¢yHKuus anmapara [ompmku. Moodugukayus 6enxkos ¢ annapame Ionvoocu. Copmupogka 6Oerxos 6 annapame I onvodicu.
TpaHcnopT BelecTB B KJIeTKEe. Bakyonn pacTuTeNnbHbIX KiieToK. Kiertounslii cok. Typrop.

[TomryaBTOHOMHEIE OPTaHOMIIBI KIETKH: MUTOXOHAPUH, TUTACTUABL. [Ipoucxodicoenue mumoxonopui u niacmud. Cumduoeenes (K.C. Mepeockosckuii, JI.
Mapeynuc). Ctpoenue 1 GyHKIMM MUTOXOHAPHHA U miacTul. IlepBuunblie, BTOpUYHbIE U CIOXKHbIE IIACTUABI (POTOCHHTE3UPYIOIINX 3YKAPHOT. XIIOPOIUIACTBI,
XPOMOIUTACTBHI, JIEUKOIJIACTHI BBICIIMX PACTCHUM.

HememOpannbie opranounsl kinetku CrpoeHue u (YHKUMH HEMEMOPAaHHBIX OPraHOMIOB KIETKH. PuGocomel. [lpomescymounvie gunamenmsoi.
MukpodunaMeHTsl. Axmunogvle MUKpoguiamenmol. MpIIIEUHbIE KIETKH. AKMUHOBble KOMNOHEHMbl HemblieyHbIX Kiemok. Muxporpybouku. Knetounsriii
ueHtp. CTpoeHue W IBIKEHHE JXTYTHKOB M pecHHYeK. MuKpoTpyOouku nutoruiasmel. LlenTpuons. benxu, accoyuuposanmvie ¢ MukpoguiameHmamu u
muxpompybouxamu. Momopusie benxu.

Anpo. OOGonouka sAnpa, XpPOMATHH, KapuoIUla3Ma, SAPBILIKH, UX CTpoeHHMe W GyHKUuH. SnepHblil OenkoBbli Marpukc. llpocTpaHcTBeHHOE
PAacroioKeHHe XpOMOCOM B MHTEepGa3HOM sipe. Dyxpomamun u cemepoxpomamun. benkn xpomatuHa — THCTOHBL. JJunHamuka S0epHoti 00010YKU 6 MUmMOo3e.
HOoepuwiti mpancnopm.

Knerounsie BkmoueHns. CpaBHUTENbHAS XapaKTEPUCTUKA KIETOK 3YKapHOT (PacCTUTENILHOMN, JKUBOTHOM, TPHOHON).

JdemoHcTpanun

Ioptpetsr: K.C. Mepexkosckuii, JI. Maprynuc.

Tabmuuel 1 cxembl: «CTpoeHHE JYKApHOTHYECKOH KIeTKH», «CTpoeHHe >KMBOTHOW KIEeTKW», «CTpoeHHe pPacTUTENbHOM KieTkm», «CTpoeHue
MUTOXOHIPUNY, «Sapo», «CTpoeHne MpoKapruOTUIECKON KIETKI.

Ob6opynoBaHue: CBETOBOM MUKPOCKOI, MUKPOIPENapaThl PaCTUTEIbHBIX, d)KUBOTHBIX KJIETOK, MUKPOIIPENapaThl 0akTepUabHBIX KIETOK.

JlabopaTopHas padora «/3ydyeHnue cTpoeHus KIETOK Pa3InYHbIX OPTaHU3MOB.

IpakTnyeckas padora «/3yueHne CBOWCTB KIIETOYHON MEMOPaHBI».

JlaGopaTopHas padota «lccienoBanue ma3mMoin3a U ACTIa3MOJIN3a B PACTUTEIBHBIX KIETKAX».



[pakTnyeckas padora «/3yueHne ABIKECHHUS TUTOIIIA3Mbl B PACTUTEIBHBIX KIETKAX).

Tema 6. O0MeH BeliecTB M MpeBpanieHue JHEPTUH B KJIeTKe

AccHUMUIALMS ¥ AUCCUMUIALUS — JIBE CTOPOHBI MeTaboim3Ma. Tumbsl oOMeHa BeIIecTB: aBTOTPO(QHBIM W reTepoTpodHBIA. YdyacTue KUCIopoJa B
O0OMEHHBIX Tpoleccax. JHepreTuueckoe odecneueHue kiaetku: npespamienne AT® B oOMeHHBIX nponeccax. DepMeHTaTUBHBIN XapaKTep peakiii KIETOYHOTO
MeTabonu3ma. DepMeHTHI, UX CTPOEHHE, CBOMCTBAa W MexaHM3M JeicTBUs. KodepmeHTsl. OTnuunst GepMEHTOB OT HEOPraHUYECKUX KaTaau3aTopoB. bemku-
AKTHBATOPHI U OENKU-UHTHOUTOPHL. 3aBUCHMOCTh CKOPOCTH (DepMEHTATHUBHBIX PEaKHid OT pa3IHMYHbIX (aKTOPOB.

[lepBuuHBIA CHHTE3 OPraHUYECKUX BELIECTB B KieTke. DOTOCUHTE3. AHOKCUCeHHbI U OKcuceHHblll homocunmes y baxmepuii. Ceemocobupaiowjue
nUSMEeHmbl U NUSMEeHmbl peakyuoHHo2o yenmpa. Ponb XjaoporiactoB B nporecce porocunre3a. CeToBas u TeMHOBas (hazbl. @omoodvixanue, Cs, C,. u CAM-
munvl pomocunmesa. [IponykTuBHOCTE poTOCHHTE3a. BriusiHue paznnyHbIX (aKTOPOB Ha CKOPOCTH hoTocuHTe3a. 3HaUeHUE (POTOCHHTE3A.

XemocuHTe3. PazHooOpa3ne opraHu3MOB-XEMOCHHTETHKOB: HUTPpUGHUIHPYIOMINE OaKTepuH, jKene300aKkTepur, cepobaKkTepruu, BOAOPOIHbIE OaKTEepHH.
3Ha4yeHUE XEMOCHHTE3A.

AHa’poOHbIe opraHu3Mbl. Buasl OpoxeHus. [IpoaykTel OpoKeHHS U MX HCIOJIb30BAHHME YCIIOBEKOM. AHa’pOOHBIC MHKPOOPTaHU3MbI KaK OOBEKTHI
OMOTEXHOJIOTUHU ¥ BO30YIUTENIN OOJIC3HEH.

AdpoOHBIE OpraHN3MBL. JTarbl SHEpreTHIeckoro oomMena. [logroroBurenpaeril atan. ['mukonns — 6eCKUCIOPOIHOE PACIIETIIICHHE TIIFOKO3HI.

Bronornueckoe okucieHue, WIM KJIETOYHOE IbIXaHHE. Poib MHTOXOHApPHHM B mpoleccax OHOJOTHYecKOro OKucieHus. Llukianyeckue peaxuuu.
OxucnurensHoe dochoprnupoBanue. Duepeus membpanunozo epaduenma npomoros. Cuumes ATD: paboma npomounoti AT@-cunmasel. [lpenmymiecTsa
a’poOHOTO IMyTH 0OMEHA BEIIECTB Mepea aHadpoOHBIM. D(H(HEKTHBHOCT SHEPTETHUECKOTO OOMEHA.

JdemoHcTpanun

Ioprpetsr: [Ix. Ipuctan, K. A. Tumupsazes, C. H. Bunorpazackuii, B. A. Ourensrapar, I[1. Murtuenn, I'. A. 3aBap3us.

Tabnuiel u cxembl: «PoTocuHTE3», « IHEPrETHUECKU 00MeH», «brocunTes Oenkay, «CtpoeHue pepMeHTay, «XeMOCHHTES.

ObopynoBaHue: CBETOBOM MUKPOCKOI, 000pYy0BaHHUE AJISl IPUTOTOBICHUS TIOCTOSHHBIX M BPEMEHHBIX MUKPOIIPENapaToB.

JlaGopaTopHas padoTta «lI3ydeHne KaTaluTHUIECKOW aKTUBHOCTU ()epMEHTOB (Ha MpUMepe aMUIIa3bl WIIM KaTajasbl)y.

JlaGopaTopHas padora «3y4yenue pepMeHTaTHBHOIO pacIleIUIeHHsI IEPOKCH A BOJIOPO/Ia B PACTUTENBHBIX U KUBOTHBIX KIIETKaX).

JlaGopaTopHas padora «CpaBHeHHE IpoueccoB (JOTOCHHTE3a U XEMOCHHTE3a.

JlaGopaTopHas padora «CpaBHEHHE IPOLECCOB OPOKECHUS U ABIXAHUS.

Tema 7. HacaeacTBenHast uHGoOpManus 1 peajnu3anus e€ B KJIeTKe

Peakiun maTtpuuHOro cuHTe3a. lIpMHIMI KOMIUIEMEHTAPHOCTM B PEaKUMSAX MaTPUYHOIO CHHTe3a. Peanmuzanms HacielICTBEHHOH HHGOpMAaIMH.
I'enetnueckuit ko, ero cpoiicTBa. TpaHckpunius — maTpuuHbiii cuHTe3 PHK. IIpuHIMNBI TpaHCKpHNIMU: KOMILIEMEHTAPHOCTh, AHTHIAPAJIIEIBHOCTD,
acuMMmeTpuaHocTh. Cospesanue mampuunvix PHK 6 syxapuomuueckoii knemxke. Hexooupyrowue PHK.

Tpancnsnus u e€ stansl. Yuactue TpancnopTHeix PHK B 6nocunTese Oenka. Ycenosus 6nocunresa Oenka. Kogupoanue aMuHokuciot. Posb pubocom B
Ouocunrese OeiKa.



Cospemennvle npedcmasnenus o cmpoeruu cenos. Opranuzalys reHoMa y MPOKApHOT M 3YKapuoT. Perymsnus akTMBHOCTH T€HOB Y IPOKAPHOT.
l'unore3a omepona (®. XKako6, XK. Mano). Monexyasaprvle mexanusmvl dKCHpeccuu 2eHog y sykapuom. Ponv xpomamuna 6 pecynsyuu pabomuvl 2eHog.
Perynsust oOMeHHBIX TpolieccoB B KileTKe. KieTouHslii romeocTas.

Bupycsl — HekierouHble (OpMBI KU3HH M oOnuratHele mapasutbl. CTpOSHHE TMPOCTBHIX M CIIOKHBIX BHPYCOB, PETPOBHPYCOB, OakTepuodaros.
JKusnennwuii yuxn JJHK-codepocawux eupycos, PHK-codepocawux eupycos, bakmepuogpazos. Obpammnas mpanckpunyus, peeepmasa, uHmezpasa.

BupycHsbie 3a00neBanus yenoBeka, )xuBoTHbIX, pactenuii. CITIM/], COVID-19, conmanbHbie 1 MEIUITUHCKUE TPOOIICMEI.

buoungopmamura: unmeepayus u ananuz 6oabuux maccusos («bigdata») cmpykmypuwix ouonoeuueckux Oawuvix. Hanomexnonocuu 6 buonocuu u
meouyure. Ilpoepammupyemvie @yukyuu 6eaxos. Cnocobvbl 00CmasKu 1ekapcms.

JdemMoHcTpanun

[Toprpetsr: H. K. Konwuos, J. . iBaHOBCKMIA.

Tabmuupst u cxemsr: «brocunTes 6enkay, «'eneTnyeckuii Koy, «Bupycer», «baktepuodarmy.

IIpakTHyeckas: padora «Co3ganue MoJeIr BUpYycCay.

Tema 8. JKn3HeHHBIIT UK KJIETKH

Krnerounsrii mukit, ero mepuoas! u peryisamus. MaTepdaza u muto3. OcoOEHHOCTH MPOIIECCOB, MpoTekaromux B nHTepdase. IloaroroBka KIeTKH K
nenenuto. [IpecuareTnyeckuii (MOCTMUTOTHIECKAN ), CHHTETHUECKUH M IOCTCHHTETHYECKUH (TPEMUTOTHYECKHUH ) TIepHOBI HHTEP(a3bI.

Martpuunsiii cuate3 JHK — pernukanus. [Hpunnune! pervmkanuu JJHK: xoMiieMeHTapHOCTh, TOMTYKOHCEPBATHBHBIA CHHTE3, aHTUNAPAJICIbHOCTb.
Mexanmsm permmukarun JJTHK. Xpomocombr. Ctpoenue xpomocoM. Temomepbl U TemoMmepasa. XPOMOCOMHBIH HA0Op KIETKH — KapHOTHIL JHIIougHBINA H
rarmIouAHbBIA Habopb! XpoMocoM. ['omonornuneie XxpomocoMsl. I10710BEIE XPOMOCOMBI.

Jenenune knetkn — muto3. CTaguyu MHUTO3a U MPOUCXOAAIINE B HUX Ipouecchl. Tunbsl Mmuto3a. Kapnokunes u nuroknHe3. buonorunueckoe 3HaueHue
MHTO32.

Perynsnust MutoTHUecKOTr0 IIMKIA KiIeTKH. [Iporpammupyemast kieTouHasi rTHOenb — alonTo3.

Knerounoe saapo, xpomocomsl, GyHKIHMOHAIBHASI TeHOMUKA. Mexanuzmul nponugepayuu, oudpepenyuposku, cmapenus u cubenu kiemox. «Lugposas
Kiemxay — buoungopmamuueckue Mooenu PyHKYUOHUPOBAHUs KICMKU.

JdemoHcTpanun

Tabmuret 1 cxembl: «KU3HEHHBIH UK KIETKNY», «MuTo3», «CTpoeHne xpoMocomy, «Permmukarus JJHK.

Ob6opynoBaHue: CBETOBOM MHUKPOCKOI, MUKpONpenaparbl: «MUTO3 B KJIETKaX KOPELIKa JIyKay.

JlaGopaTopHasi paGora «/I3yueHrne XpoMOCOM Ha FOTOBBIX MUKPOIIPENapaTaxy.

JlaGopaTopHas padora «HaOmonenne MuTo3a B KJI€TKaX KOHUMKA KOpEUIKa JyKa (Ha TOTOBBIX MHUKpPOIIpenaparax)y.

Tema 9. CTpoenue u GyHKIMHI OPraHU3MOB

Buonornueckoe paznooOpaszue opranu3mMoB. OJHOKIETOYHbIE, KOJIOHUAJIbHBIE, MHOTOKJIETOUHBIE OPTaHU3MBI.

OcoOEHHOCTH CTPOEHUS U JKU3HEAEATENIFHOCTH OJTHOKJIETOUHBIX OpraHu3MoB. bakTepuu, apxeu, 0JHOKIETOUHbIE TPHOBI, OJHOKIETOYHBIE BOJOPOCIIH,
npyrue npoTucTbl. KonoHuansHbele OpraHu3MBl.

B3anmocBA3b yacTeii MHOTOKJIETOUHOTO OpraHu3Ma. TkaHu, opraHbsl ¥ CUCTEMBI OpraHoB. OpranusM Kak euHoe nenoe. 'omeocTas.



Txanu pactenunid. TUNBI pacTUTENBHBIX TKaHEW: oOpa3oBaTeNbHAs, MMOKPOBHAs, MPOBOISAIIAs, OCHOBHas, MexaHuueckas. OCOOEHHOCTH CTpOEHUS,
(GYHKUIMHI 1 pacHONOXKEeHUs TKaHeH B OpraHax pacTeHHH.

TxaHu KUBOTHBIX U YeloBeKa. THIBI )KHBOTHBIX TKaHEH: aMuTeNnanbHas, COSAUHUTENbHAs, MBILIeYHAas1, HepBHAs. OcOOEHHOCTH CTpOeHUs, GYHKLIUHN 1
pacrooXKeH!s TKaHeH B OpraHax *KHUBOTHBIX U YEJIOBEKa.

Opransl. BereraTuBHbIE 1 TeHEpAaTUBHBIE OPTaHbl pacTeHUil. OpraHel U CUCTEMBI OPraHOB )KMBOTHBIX U YenoBeKa. OYHKIIMN OPTaHOB U CUCTEM OPraHOB.

Onopa Tena oprann3moB. Kapkac pactenuii. CkeneTsl 0JHOKJIETOUYHBIX U MHOTOKJIETOUHBIX KMBOTHBIX. HapyxHbIil 1 BHyTpeHHMH ckeneT. CTpoeHue U
THUIIBI COETMHEHMSI KOCTEH.

JBiKeHne OpraHu3MoB. [IBIKEHHE OJHOKIIETOYHBIX OpPraHU3MOB: aME&OOHMIHOE, KTYTHKOBOE, PECHUYHOE. /IBM)KEHHE MHOTOKIETOUHBIX DPaCTCHUI:
TPONM3MBI M HACTUH. [[BIXKEHNE MHOTOKJICTOUHBIX XKHBOTHBIX M YeJIOBEKa: MbllIeuHas cuctema. Pediexc. CkeneTHble MBIIIIIBI U UX paboTa.

[Iutanue opranusmos. IlormoiieHue BOABI, YTIEKUCIOTO ra3a W MHHEPAJIbHBIX BELIECTB pacTeHUsMHU. [IuTaHue XUBOTHBIX. BHyTpumomoctHoe u
BHYTPHUKJIETOUHOE THIeBapeHue. [lutanne mo3BOHOYHBIX KUBOTHBIX. OTAENBl MUIIEBApUTENBbHOrO TpakTa. [IuieBapurensHble sxenes3sl. [lummesaputensHas
cucTeMa 4eJloBeKa.

Hpixanue opranu3moB. Jlpixanwe pactenuil. [pixanue MBOTHBIX. Jnddy3us ra3oB uepe3 MoBepXHOCTh KieTku. KoxkHoe npixanue. [lpixatenpHast
noBepxHocTh. JKabepHoe u n€rouHoe aApixaHue. JpixaHne mo3BOHOUHBIX JKUBOTHBIX U YEIOBEKa. DBOJIIOLMOHHOE YCIOKHEHUE CTPOSHUS JIETKUX MTO3BOHOYHBIX
XKHUBOTHBIX. [IpIXaTesbHas cucTeMa 4eloBeka. MexaHu3M BeHTH SN JIETKUX Y ITUL U MIIEKONUTAIOIuX. Perymsuus neixanus. [pixarenpHsie 00bEMBI.

TpaHCHOPT BEIIECTB Y OPraHU3MOB. TpPaHCHOPTHBIE CUCTEMBbl pacTeHUH. TpaHCHOPT BELIECTB Yy >KUBOTHBIX. KpoBeHOCHas cucremMa U €€ OpraHsbl.
KpoBeHocHast cucTeMa N03BOHOUHBIX JKUBOTHBIX U deoBeka. Cepale, KpOBEHOCHBIE COCY bl U KpoBb. Kpyru kpoBooOparueHus. DBOITIOLUOHHBIE YCI0XKHEHHS
CTPOEHUS KPOBEHOCHOW CHCTEMbI TO3BOHOYHBIX ’KMBOTHHIX. PaboTa cepaua u e perymsus.

Brigenenue y opranuzMoB. Beinenenue y pacrenuil. Bernenenue y sxnBoTHbIX. CokpaTuTenbHbIE Bakyosnd. OpraHsl BeleneHns. OUibTpanus, CeKpenns
n o0paTHOE BCachIBAaHME KaK MEXaHM3Mbl pabOTHl OPraHoB BblaeNeHUs. CBSA3b MOJOCTH Tea C KPOBEHOCHOW M BBIACIMTEIBHOW cucTeMaMmu. Boiienenue y
MO3BOHOYHBIX )KMBOTHBIX U uenoBeka. [louku. Crpoenne u pyHkunonnpoBanue Hedpona. OOpa3zoBaHue MOUH y YEJIOBEKA.

3ammra y OpraHm3MoB. 3alUTa y OJHOKJIETOYHBIX OpraHu3MoB. Cropbl OakTepuil W LUCTHI MPOCTEHIINX. 3alUTa Y MHOTOKJIETOYHBIX PACTECHHH.
Kyrtukyna. Cpencra nmacCUBHOM M XUMHUYECKOU 3a1UThl. OUTOHIIUABIL.

3ammra y MHOTOKJIETOYHBIX JKUBOTHBIX. [IOKpPOBBI M MX MPOM3BOAHBIE. 3allUTa OpraHu3Ma oT OoneszHeil. IMMmyHHast cucrema dyenoBeka. Kinetounslit n
rYMOpPaJIbHBII UMMYHHTET. Bposka€HHBIN 1 TprOOPEeTEHHbIN crienupuuecKuii IMMYHUTET. Teopus KiIoHaNbHO-ceNleKTUBHOTO nMMmyHHTeTa (I1. Dpnux, ©. M.
Bepuer, C. Tonerasa). BocnianurenbHble 0TBETH Opranu3MoB. Poiib BpoKAEHHOTO MMMYHHUTETA B Pa3BUTHH CUCTEMHBIX 3a00JIeBaHUH.

Pa3npaxxnuMocTh U peryssmnust y OpraHu3MoB. PazapakuMocTh y OJHOKJIETOYHBIX OpPraHu3MoB. TakcHchl. Pa3apaXXUMOCTh M pETyNALUs y PacTEHHM.
PocToBBIE BeniecTBa 1 MX 3HAYEHHUE.

HepBHas cucrema u peduekropHast peryssiuus y KUBOTHBIX. HepBHast cucrema u €€ oTaensl. DBOIIOIMOHHOE YCIOKHEHNE CTPOCHHSI HEPBHOW CHCTEMBI
Y )KUBOTHBIX. OT/EIBI TOJIOBHOTO MO3ra IIO3BOHOYHBIX KHUBOTHBIX. Pediekc u peduiekropHas ayra. besycioBHble U ycnoBHbIE pedIeKChI.

I'yMopanbHasg perynsuus M 3HJIOKPHHHAS CHUCTEMAa XUBOTHBIX M 4ejoBeKa. JKene3sl SHAOKPHUHHOM CHCTEMBI M MX TOPMOHBI. J[eHCTBHE TOPMOHOB.
B3anMocBs3bp HEpBHOW M SHIOKPUHHOH cucteM. [ unoranamo-runodusapHas cucrema.

JdeMoHcTpanuu



[oprper: U. I1. [1aBnoB.

Tabmuupt 1 cxembl: «OJHOKIETOUHBIE BOZOPOCITH», « MHOTOKIETOUHBIE BoJopociny, «bakrepuny, «llpocreiimme», «Opranbl HBETKOBBIX PAaCTEHUI,
«CucTeMbl OpPraHOB TO3BOHOYHBIX JKMBOTHBIX», «BHyTpeHHee cTpoeHHe HacekoMbix», «TkaHum pactenuit», «KopHeBble cuctemsr», «CTpoeHne cTedis»,
«CTpoeHHEe JIMCTOBOW TIACTUHKW», «TKaHW >KUBOTHBIX», «CkeneT yenoBekay, «[lumeBaputenbHas cuctema», «KpoBeHocHas cuctemay, «JlpixaTenbHas
cucrema», «HepBnas cucrema», «Koxa», «Mplmednas cucremay, «BbloenutenbHas cucTeMa», «JHIOKPHHHas cucteMa», «CTpOEHHE MBIIIIbD»,
«Ummynurery, «KumnieqyHononoctHeie», «CxemMa MUTaHUS pacTeHui», «kKpoBeHOCHbIE CUCTEMBl TO3BOHOYHBIX JKUBOTHBIX», «CTpoeHue ruaps», «CTpoeHne
1aHapumn», «BHyTpeHHee cTpoeHue A0XKACBOTO uepBs», «HepBHas cuctema pwid», «HepBHas cuctema Jsrymku», «HepBHasi cucteMa MpecMBIKAIOIIMXCSD»,
«HepBHas cuctema ntuny, «HepBHast cuctema mMiekonuraromux», «HepBHas cucrema yenoBekay, «Peduekcy.

Ob6opynoBaHue: CBETOBOW MHKPOCKOI, MUKPOIIPENapaThl 0JHOKICTOYHBIX OPraHM3MOB, MUKpONpenaparbl TKaHe, paKOBHHBI MOJUTIOCKOB, KOJUICKIIUH
HACEKOMBIX, UITIOKOKHX, >KUBBIE 3K3EMIUIAPHl KOMHATHBIX PAcTEHHi, repOapuyl pacTeHHH pPa3HBIX OTIENIOB, BIaXKHBIE IpenapaThl >KUBOTHBIX, CKEJETHI
MO3BOHOYHBIX, KOJUIEKIIMU OECTIO3BOHOYHBIX JKHBOTHBIX, CKEJIET YeJI0BeKa, 000pyIOBaHUE ISl IEMOHCTPAIMK OYBEHHOTO U BO3AYIIHOTO MUTAHUSI PACTCHUH,
paciienyieHus: Kpaxmaia U OCNIKOB MOj ACUCTBHEM (EepMEHTOB, 00OpYAOBaHHE AJS JEMOHCTPALMHU OMBITOB MO0 M3MEPEHHUIO JKU3HEHHOH EMKOCTU JIETKHX,
MeXaHM3Ma JbIXaTeIbHBIX JBUKEHUH, MOJIENTN TOJIOBHOT'O MO3Ta PAa3IMYHbBIX KUBOTHBIX.

JlaGopaTopHasi paGora «/I3yueHue TKaHel pacTeHUII».

JlaGopaTopHasi paGora «/3ydyeHre TKaHEH JKUBOTHBIX».

JlaGopaTopHasi pabora «/I3ydyeHue opraHoB [IBETKOBOTO PACTCHUSD.

Tema 10. PazmHoOKeHHe U pa3BUTHE OPraHU3MOB

@DopMbl pa3MHOKEHHS OPraHU3MOB: Oecrosioe (BKJIIOYash BETreTaTHBHOE) M 1MoJioBoe. Buapl Oecrmonoro pa3MHOKEHHS: MOYKOBAaHHUE, CIOPYJISALIMSL,
¢parmeHTanys, KJIOHUPOBAHUE.

[TonoBoe pasmuoskenue. [lonoBble kneTku, wian rameTsl. Meiio3. Craguu meito3a. IloBenenue xpomocoM B Meiio3e. Kpoccunrosep. buonorunueckuit
CMBICJI MeH03a 1 TI0JIOBOT'O Ipolecca. MeHo3 U ero MecTo B )KU3HEHHOM LIMKJIE OPraHU3MOB.

[Ipenzaponsimesoe pazsutue. I'amerorenes y kuBoTHBIX. [lonoBeie xene3sl. OOpazoBaHue M pa3BUTHE MOJNOBBIX KiIETOK. CriepMaTroreHe3 M OOreHes.
CtpoeHue MoyIoBbIX KIETOK.

OmnnonoTBopeHne 1 YMOpPHOHAIBHOE PA3BUTHE KUBOTHBIX. CIIOCOOBI OIUIOIOTBOPEHHUS: HAPYKHOE, BHyTpeHHee. [lapTeHorenes.

WnnuBuayanbHOe pa3BUTHE OPraHU3MOB (OHTOTEHE3). DMOPHOIOTUs — HayKa O Pa3BUTUH OPraHu3MOB. Mopghoecene3 — ooma u3 enagmwvix npoodiem
ambpuonocuu. Konyenyus mopghoeenos u mooenu mopgozeneza. Ctaaguu 3MOpHOTreHe3a KUBOTHBIX (Ha mpuMepe Jsrymku). Jpobnenne. Tunsl apoGiieHus.
Hemepmunuposannoe u nedepmunupogannoe opoobnenue. bnacmyna, munvi 6racmyn. OcoOEHHOCTH APOOIECHUS MIICKONUTAIOMUX. 3apOABILIEBBIE JIUCTKH
(racTpymsnus). 3akiazKka OpraHOB U TKaHEW U3 3apOJBILIEBBIX JIUCTKOB. B3anMHOe BIMsHIE YacTell pa3BUBAIOILETOCS 3apoblia (SMOpHOHATIbHAS HHIYKLHS).
3akiajika TiiaHa CTPOEHHS )KMBOTHOT'O KaK pe3yJbTaT HEePapXUUECKUX B3aMMOJCHCTBUHN reHOB. BiusHue Ha SMOpHOHANIBHOE PAa3BUTHE PA3IUUHBIX (PAKTOPOB
OKpY>Karollen cpebl.

Poct u pasBurne xuBoTHBIX. [locTamOpuonansHbli nepuon. IIpsimoe m Hempsimoe pasButhe. PasButue ¢ meramopdo3zoMm y OeCro3BOHOYHBIX H
MO3BOHOYHBIX KMBOTHBIX. bronorniyeckoe 3HaueHHE MPSIMOTO M HETNPSIMOTO Pa3BUTHSL, UX PAaclpoCTpaHeHHe B Mpupoae. THIbl pocTa KUBOTHBIX. DaKTOpHI



peryJsiMK POCTa KUBOTHBIX M 4enoBeka. CTaiuu MOCTIMOPHOHAILHOTO PAa3BUTHS Y KHBOTHBIX M 4enoBeka. [lepuoapl oHTorenesa yenoseka. CtapeHue u
CMEPTh KaK OMOJIOTHYECKHUE MTPOLIECCHI.

PasmHoxenne u pasButHe pacteHui. ['amerodut m cmopodut. Meio3 B KU3HEHHOM HHKIe pacTeHuid. OOpa3zoBaHue CHOp B Ipolecce MeHosa.
I'ameTorene3 y pacrenuii. OmIog0TBOPEHHE W pa3BUTHE PACTHTEILHBIX OPraHU3MOB. [|BOWHOE OIUIONOTBOpEHHE Y LBETKOBBIX pacTeHHd. OOpa3oBaHue H
pa3BUTHE CEMEHHU.

MexaHn3MBI peryisiliid OHTOTE€HE3a Y PACTEHUH U KUBOTHBIX.

JdemMoHcTpanun

Hoprpetsr: C. I'. HaBamun, X. [llneman.

Tabmuup! u cxemsl: «BereTaTuBHOE pa3MHOXKEHHE», « THITBI 6€CIOI0ro pasMHOKEHHs», «PasMHOXEeHHE XJIaMUIOMOHAIbD, «Pa3MHOKEHUE HBIIICHBDY,
«Pa3mHOXKeEHME THAPBIY, «Meio3», «XpoMocoMeD», «I"ameTorenes», «CTpoeHue SHIEKIETKH U cliepMaTo3oniay, « OCHOBHBIE CTauN OHTOreHe3a», «[Ipsamoe
U HempsiMoe pasButHe», «Pa3Butue Malickoro xykay, «Pa3zsutue capanum», «PasBurue Jsrymkn», «/IBOMHOE OILUIONOTBOPEHHME Y LIBETKOBBIX PACTEHUI»,
«CTpoeHHe ceMsSH OJHOMAOJBHBIX M JBYAOJNBHBIX pacTeHUN», «OKU3HEHHBIH HUKI MOPCKOM KamycTb», «JKH3HEHHBIM HUKI MXay, «KU3HEHHBIH LUK
ManopOTHUKA», «KU3HEHHBIH LIUKII COCHBD».

O6opynoBaHue: CBETOBOM MUKPOCKOI, MUKpPOIIpENapaThl SHIEKIETOK U CIIEPMaTO30MI0B, MOAEb «LIUKI pa3BUTHS JIATYIIKIY.

JlaGopaTopHasi pabora «/I3ydyeHue CTPOCHHUS MOJOBBIX KJIETOK HAa TOTOBBIX MUKPOIIPENApaTaxy.

IIpakTuyeckas padora «BrlsaBlIeHHE MPU3HAKOB CXOJICTBA 3apOAbILICH O3BOHOYHBIX >KMBOTHBIX).

JlaGopaTopHast pabora «CTpOeHHE OpraHOB Pa3MHOXKEHUS BBICIIMX PACTCHUID.

Tema 11. I'eHeTHKa — HayKa 0 HACJIEICTBEHHOCTH M MI3MEHYUBOCTH OPraHU3MOB

Hcropus craHoBieHns W pa3BUTHA FeHETHKH Kak Haykw. Paboter I'. Mengens, I'. ne @pusa, T. Moprana. Ponb oTedecTBEHHBIX YYEHBIX B Pa3BUTHH
reraetukn. Pabotsl H. K. Koneriosa, H. M. Basunosa, A. H. benozepckoro, I'. 1. Kapneuenko, 10. A. ®unnmuenko, H. B. Tumodeesa-Pecosckoro.

OCHOBHBIE TEHETHUYECKHE IOHATUS W CHUMBOJBL. ['OMOJIOTMYHBIE XPOMOCOMBI, AJUICJIBHBIE T'EHBI, AIbTEPHATUBHBIE INPU3HAKH, JNOMWHAHTHBIM H
PELEeCCUBHBII NPHU3HAK, TOMO3MIOTa, FE€TEPO3UTrOTa, YHUCTasl JUHHA, TMOpUAbI, reHoTHr, (eHoTurn. OCHOBHBIE METOIbl T€HETHUKH: THOPHA0IOTHYECKUH,
LUTOJIOTUYECKHN, MOJEKYIISIPHO-TEHETUIECKHIA.

JdemoHcTpanun

[Moprpetsr: I'. Mengens, I'. ne ®pus, T. Mopran, H. K. Konsuos, H. U. BaBunos, A. H. benozepckuii, I'. 1. Kapneuenko, 10. A. ®ununuenko, H. B.
TumodeeB-Pecorckuii.

Tabnuiel u cxembl: «MeToabl TeHEeTHKN», «CXEeMBI CKPELIMBAHUS.

JlabopaTopHas padota «/po3oduia kak 00BEKT reHETHUECKUX UCCIICIOBAHUID).

Tema 12. 3aK0HOMEPHOCTH HACJIEACTBEHHOCTH

Monorubpugnoe ckpemuBanue. [lepBbliii 3akoH MeHaemst — 3aKOH eAnHO00pa3us THOpUAOB mepBoro nokoneHus. [lpaBuno nomunupoBanus. Bropoit
3akOH MeHiens — 3aK0H pacIieruieH sl MPU3HaKoB. L{uTonornueckue 0CHOBBI MOHOTHOPUIHOTO CKPEIIMBAaHU. | MTIOTE3a YUCTOTHI TAMET.

AHnanusupyroiee ckpemuBanue. [IpoMexyTounslil XapakTep HacienoBaHus. Paciienyienne npu3HakoB MpH HEMTOJIHOM JOMHHUPOBAaHUM.



Jurnbpuanoe ckpemuBanue. Tperuit 3akoH MeH[ens — 3aKOH HE3aBUCHMOTO HACIlIEJOBaHUs MpPHU3HAKOB. L[uTojOrudueckre OCHOBBI JUTHOPUIHOTO
CKpEIIUBAHUSL.

CueruieHHOE HacnenoBanue mpusHakoB. Pa0oter T. Moprana. CrieruieHHOE HaclieZIOBaHUE TEHOB, HAPYIICHUE CICTIICHHSI MKy TeHaMH. X POMOCOMHAs
TEOPUs HACIEICTBEHHOCTH.

Ienetnka moma. XpOMOCOMHBIM MEXaHM3M OMPENCICHUs] Tojila. AYTOCOMBI U TOJIOBBIE XPOMOCOMEL. ['OMOTaMEeTHBI M TeTepOoraMeTHBIM MOJ.
[eneTnueckas cTpyKTypa MOJIOBBIX XpoMocoM. HacnenoBanue mpu3HaKkoB, CUEIICHHBIX C MOJIOM.

I'enotun kak nenoctHas cucreMa. [lneiorponust — MHOXKECTBEHHOE JICHCTBUE TeHa. MHOXKECTBEHHBIN ayuienu3M. BzauMoaeiicTBie HealIenbHBIX TEHOB.
KommnementapHocts. Onuctas. [lonumepus.

'eHeTHYECKMIT KOHTPOJIb Pa3BUTHUSI PACTEHUH, JKUBOTHBIX U YEJIOBEKA, a TaKKe (U3MOJOTUYCCKUX IMPOIECCOB, TIOBEJCHUS M KOTHUTUBHBIX (DYHKIIMU.
I'eHeTnyeckre MexaHM3Mbl CHMOHOTCHE3a, MEXaHU3Mbl B3aUMOJICHCTBUS «XO3SMH — Mapa3uT» U «XO35IUH — MUKPOOHOMY. [ eHEeTUYECKIE acIeKThl KOHTPOJIS U
M3MEHEHUS HACJIEICTBEHHON HH(POPMAIIMH B TOKOJICHHUSIX KICTOK U OPraHU3MOB.

JdemMoHcTpanun

IToprpersr: I'. Mennens, T. Mopras.

Tabmumer m cxemsl: «llepBerit m BTOpoil 3akoHB MeHmens», «Tperwii 3akoH MeHaens», «AHaTH3UpYIOIIee CKpemuBaHue», «HemomHoe
noMHUHUpOBaHUe», «CIeTIeHHOe HaclleIoBaHue MPU3HAKOB y Apo3oduisl», «['enernka nmona», «Kapuorum denoBeka», «Kapuorumn npozoduisny, «Kapuotum
NTULED, «MHOKECTBEHHBIN alllIeIN3MY, «B3anMoaecTBIe TEHOBY.

O6opynoBaHue: MOJENb I JASMOHCTPAIlMM 3aKOHOB €IMHOO0Opas3wsi THOPHIOB NEpPBOTO IOKOJCHWS W PACHICIUICHHS MPH3HAKOB, MONETh JUIS
JIEMOHCTPAIINY 3aKOHA HE3aBUCHIMOTO HACJeIOBaHMs MTPU3HAKOB, MOJIENb ISl IEMOHCTPAINY CIETNICHHOTO HACTEeIOBaHMs MPU3HAKOB, CBETOBON MHUKPOCKOIL,
MUuKporpenapat: «Jpo3oduiay.

I[IpakTHyeckas padora «lI3yueHne pe3yabTaTOB MOHOTHOPHTHOTO CKPEIIUBAHUS Y APO30(DHITBI».

I[IpakTHyeckas padora «/I3yueHre pe3yabTaToB AUTHOPUIHOTO CKPEUTUBAHUS Y IPO30(DUITBDY.

Tema 13. 3aK0HOMEPHOCTH H3MEHYHBOCTH

BsaumogeiicTBue reHoTHITA U cpebl pu GpopMupoBaHun (eHoThma. M3MeHUYnBOCTh NprU3HAaKoB. KauecTBeHHBIE U KOJMUYECTBEHHBIE MPU3HAKA. BubI
M3MEHUYHMBOCTH: HEHACIICCTBEHHAS U HACIICCTBEHHA.

MonundurkannoHHas H3MEHYHMBOCTh. Polb cpefibl B popMupoBaHUH MOAH(DHUKAIIMOHHON M3MeHYnBOCTH. HopMa peakiuy npusHaka. BapuannoHHbBIN ps
u BapuanmonHas kpusas (B. Moranncen). CBoiicTBa MOU(UKAITMOHHON H3MEHUYHUBOCTH.

I'eroTnnmueckas n3MeHINBOCTh. CBONCTBA T€HOTUITUYECKON H3MEHUYNBOCTH. BUIBI TeHOTUITHYECKOH M3MEHUYMBOCTH: KOMOMHATUBHAS, MyTallHOHHAS.

KoMOuHaTBHAsS WM3MEHYMBOCTh. MeHO3 U TOJIOBOW MPOIECC — OCHOBA KOMOWHATHBHOW M3MEHYHMBOCTH. POJIb KOMOWHATUBHOW W3MEHYMBOCTH B
CO3J/IaHUU TEHETHUYECKOTO Pa3Ho00pasus B Ipe/iesiaX OJTHOTO BHIA.

MyTanoHHass W3MEHYMBOCTh. BuUIBl MyTauuii: reHHbIE, XPOMOCOMHBIC, I'€HOMHbIE. CIOHTaHHbIE U HWHAYUUPOBAHHBIE MyTalUd. SnepHble U
uMToIUIa3MaTuueckue MyTtanuu. CoMaTWyecKue W MOJOBble MyTauuu. [IpUuuHBI BO3HUKHOBEHMsS] MyTanui. MyTareHbl M WX BIUSHUE Ha OPraHU3MBI.
3aKOHOMEPHOCTH MYTAI[OHHOTO TIpoIiecca. 3aKOH TOMOJIOTHYECKHX PAIOB B HaciencTBeHHoH m3meHuuBocty (H.W. BaBunos). BHesnepHas n3aMeHYMBOCTh U
HACJIeICTBEHHOCTb.



Onueenemuxa u dNUeHOMUKA, POLb INULEHEMULECKUX PAKMOPO8 8 HACACO08ANHUU U USMEHYUBOCTNU (DEHOMUNUYECKUX NPUSHAKOB Y OP2AHUIMOS.

JdemMoHcTpanun

IToptpetsi: I'. ne @pus, B. Uoranncen, H. 1. BaBuios.

Tabnuup! u cxembl: «Buapl H3MEHUYUBOCTIY, «MoOubUKaIMOHHAS H3MECHUYNBOCTEY, «KOMOMHATHBHAS U3MEHYUBOCThY, «Meiio3y, «OmionoTBOpeHHeY,
«"eneTnyeckue 3a00JIeBaHUS YeIOBEKa», « BUABI MyTaIuiiy.

O0opyaoBaHue: )KUBBIE U TepOapHBIC IK3EMIUISIPhl KOMHATHBIX PacTeHUH, pUCyHKH ((poTorpadun) ;KMBOTHBIX C pa3TUYHBIMY BUJIAMH U3MEHYHUBOCTH.

JlaGopaTopHas padora «lccienoBanue 3aKkOHOMEPHOCTEH MOAM(PUKATMOHHON M3MEeHYMBOCTH. [locTpoeHne BapHalMOHHOTO psila M BapHallMOHHON
KPUBOW».

[pakTHyeckasi padora «MyTtaruu y 1po30(huibl (Ha TOTOBBIX MUKPOIIPETIapaTax)y.

Tema 14. I'eneTuka yes0BeKa

Kapuotun dvenoseka. MexayHapoaHas TNporpaMMa HCCIIEOBaHMSA IeHOMa dYeloBeKa. MeToabl M3y4yeHHUs T€HETHUKU 4YelOBeKa: I'eHeaJOorMuecKui,
ONMU3HELIOBBIN, IUTOTCHETHYCCKUN, MOMYJISIUOHHO-CTATUCTUICCKUH, MOJEKyIsIpHO-TeHeTnYeckuid. COBpeMEeHHOe OMpeAesieHne TeHOTHIA: MOTHOT€HOMHOE
CEeKBECHHPOBaHKE, TEHOTUIIMPOBaHKEe, B TOM uncie ¢ noMompio [11IP-anann3a. Hacneacreennrie 3a0oneBanus yenoBeka. [ eHHbIE U XpOMOCOMHBIE 0OJI€3HU
yenoBeka. boje3HM ¢ HacneACTBEHHOM MpeApacroioKEHHOCThIO. 3HAUYEHHE MEOUIMHCKONM TE€HETUKH B MPEIOTBPAILCHUM U JICYCHUM TIE€HETHYECKUX
3a0omeBaHuil dYelmoBeKa. MeTuKO-TeHeTHYecKoe KOHCYNbTHpoBaHWe. CTBOJOBBIE KIETKH. |IOHATHE «TEHETHYECKOTO Tpy3a». OITHYECKHE AacIeKThI
WCCIIEIOBAHUN B 00JIACTH PEAAKTUPOBAHMS T€HOMA H CTBOJIOBBIX KJIETOK.

I'enernyeckue hakTOPHI MOBBHIIEHHONW TYBCTBUTEIFHOCTH Y€JI0BEKa K (PH3NIECKOMY M XUMHUIECKOMY 3arpSI3HEHHIO OKPYIKAIOIIel cpesl. | eHeTnueckas
PEAPACIONOKEHHOCTD YEIOBEKA K NATOJOTUsAM.

JdemoHcTpanun

Tabmumer u cxemsbl: «Kapuorum denoBeka», «MeToapl H3yUeHHS TeHETHKH YelloBeKay, «[ eHeTndyeckue 3a00/IeBaHUs YEITOBEKay.

IIpakTHyeckast padora «CocTaBieHNe U aHATTU3 POAOCIOBHOW».

Tema 15. Cesiekuusi Opranu3mMoB

JloMecTukamuss U celeknus. 3apoKIeHHe celeKiuu U goMecTukanuu. Yuyerane H. WM. BasumoBa o lleHTpax mpouCXOIeHHS M MHOTo00pasus
KYJbTYpPHBIX pacTeHuid. Ponb cenekuuu B CO3JaHUM COPTOB PACTEHUM M MOPOJ KUBOTHBIX. CopT, mopoaa, ITaMM. 3aKOH T'OMOJIOTHUECKUX PSIOB B
HaciencTBeHHON m3MeHunBoct H. . BaBuiioBa, ero 3HaueHUe ISl CENEKIIMOHHON pabOTHI.

MeTtonpl cenekIuoHHolW paboTel. McKyccTBeHHBIH OTOOp: MAacCOBBIH W WHIWBUIAYAIbHBIA. OTambl KOMOWHAIMOHHOW cenekiuu. lcrbiTanue
MIPOM3BOAMTENEH 110 MOTOMCTBY. OTOOP 1O TEHOTHITY C IIOMOIIBIO OIIEHKH (PEHOTHUIIA IIOTOMCTBA M OTOOP 10 TEHOTHIY C rmoMotisio ananuza JJHK.

HckyccTBeHHBIN MyTareHe3 Kak MeTOJ CEJISKIIMOHHOM paboThl. PagquanioHHbIN U XUMUYECKH MyTareHe3 Kak HCTOYHUK MYTallUi y KyJbTYPHBIX (GOpM
OpraHu3MoB. M cronp30Banre TEHOMHOTO PEAaKTUPOBAHUS U METOA0B pekoMOMHaHTHBIX JIHK miis momyueHus ncxoqHOro MaTepurana sl CeJIEKIIUU.

[omyuenue nonummton1oB. BHyTpruBHI0Bas ruOpuau3anus. biIn3kopoCTBEHHOE CKpelMBaHUe, Wi HHOpUIUHT. HepoacTBeHHOE CKpeluBaHue, WIn
aytOpununr. ['erepo3uc u ero mpuuuHbl. Mcnonbp3oBanue rerepos3uca B ceiekunu. OtnanéHnas ruOpuamsauusi. llpeogonenue Oecruionusi MEXBHIOBBIX
ruOpuoB. J{oCTKEHHS CENEeKINH PACTEHUH U KUBOTHBIX. «3e1E6HAs PesoIIoYUsy.



CoxpaHeHHEe W HM3YYCHHE T'C€HETHYCCKUX PECYPCOB KYJIBTYPHBIX PAacCTCHUH W WX JUKUX POJUYEH IS CO3JaHHWS HOBBIX COPTOB M THOPHIOB
CEIBCKOXO3SIICTBEHHBIX KYIBTYp. M3yuenue, coxpanenue u ynpasieHue 2eHemuyecKumMy pecypcamu CeilbCKOXO3SAUCMBEHHbIX U NPOMBICTIOBbIX HCUBOMHDLIX 8
Yensax YIyuuenus Cywecmsayoumux U co30aHusl HOBbIX NOPoO, TUHUL U KPOCCO8, 8 MOM YUCTe C NPUMEHEHUEM COBPEMEHHBIX MeMO008 HAYUHBIX UCCIe008aHUll,
nepedosuix uoell U nepCneKmuUGHbIX MexHOI02Ul.

JdemMoHcTpanun

Hoprpetsr: H. Y. Basunos, U. B. Muuypus, I'. JI. Kapneuenko, I1. I1. Jlykpanenko, b. JI. Actaypos, H. bopnoyr, . K. benses.

Tabnumbr 1 cxembl: «lIeHTPBI TPOUCXOXKICHUS W MHOTO00pa3usi KyJbTYPHBIX pacTeHUl», «3aKOH TOMOJIOTHYECKHX pPsJIOB B HACIEACTBEHHOM
M3MEHYUBOCTHY, «MeTOIbI cenekimmy, «OTaanéHnas rudpuausanusy, «MyTareHes».

JlaGopaTopHasi padora «/I3yueHue COpToB KyJIbTYPHBIX PACTCHUN U TOPOJ JTOMAIIIHUX >KUBOTHBIX.

JlaGopaTopHasi paGora «/I3yueHrne METO/I0B CEIEKIUU PACTCHUID.

IIpakTHyeckast padota «lIpuBHUBKa pacTeHU.

Ikckypenss «OCHOBHBIC METOIBI W JOCTH)KCHHS CEJCKIMM pPACTEHUM M JKUBOTHBIX (HAa CEJCKI[MOHHYIO CTaHIMIO, IUICMEHHYIO (epMmy,
COPTOUCIIBITATEINILHBIN YYACTOK, B TEIUNIMYHOE XO35HCTBO, B JJAOOPATOPHIO arpPOYHUBEPCUTETA UM HAYYHOTO IIEHTPA)».

Tema 16. BuoTexXHOJI0THA ¥ CHHTETUYECKAs1 OHOJIOTUSA

OOBEeKTHI, HCIIONBE3yeMble B OMOTEXHOJOTHH, — KIETOYHBIE W TKAaHEBBIE KYyIbTYPHl, MHUKPOOPTaHHM3MBI, HX XapaKTepPHCTUKA. TpagurmoHHas
OonoTexHONOTHsA: XJeOomnedeHne, MOMyYeHHe KHUCIOMOIOYHBIX IPOIYKTOB, BUHOAenne. MukpoOuonorndeckuid cuHTe3. OOBEKTHI MUKPOOHOIOTHIECKIX
texHoxorui. [IpousBoacTBo Oenka, aMHHOKHCIOT ¥ BUTAMHHOB.

Co3aHue TEXHOJIOTMHd M HHCTPYMEHTOB IIEJICHANPABICHHOTO M3MEHEHMSI M KOHCTPYUPOBAHHSI T'€HOMOB C LIEJBIO MOJYYEHUST OPraHU3MOB M HX
KOMITOHEHTOB, COJIEPKAIINX HE BCTPEUAIOIINECS B IPUPOJe OMOCHHTETHUECKUE ITYTH.

Knerounas nrxenepus. MeTofsl KynbTyphl KIETOK M TKaHEeW pacTeHWil W >XKMBOTHBIX. KpmoOanku. ComaTwueckas THOpHUIM3AIUS U COMAaTUYECKHUN
amOpuoreHe3. lcromb30BaHuEe TalUIONIOB B CENEKIUM pacTeHUH. [lonyueHue MOHOKIOHANbHBIX anmumen. Hcnonv308aHue MOHOKIOHAIbHLIX U
NOJUKIIOHAILHBIX aHmumen 6 meouyure. VICKyCCTBEHHOE OIIOZOTBOPEHUE. PEKOHCTpYKITHS SHIEKIETOK W KJIOHUPOBAaHUE )KUBOTHBIX. MeTO ] TpaHCIUIaHTAIIUN
sIIep KIIETOK. TexHono2uu 0300posieHus, KyibMmugUpOBaHUs U MUKPOKIOHANbHO20 PASMHONCEHUS CeNbCKOXO3AUCMBEHHbIX KYIbMyp.

XpoMocoMHasi U TeHHast nHxkeHepus. MIcKkyccTBeHHBIN cHHTe3 TeHa u KOHCcTpyupoBanue pekoMOuHaHTHBIX JIHK. Cosdanue mpanceennvix opeanusmos.
JlocTrKeHUs ¥ TepCIeKTHUBB XPOMOCOMHOU 1 TEHHOW WH)KEHEPHH. DKOJIOTHUECKUE U ATHYECKUE TPOOIeMbl TeHHOW WH)KEHEPHH.

Menunuackue OuotexHonoruu. lloctreHomHas mmdposas memunmHa. [ILP-muarsocTuka. MeTaOoNOMHBIM aHaNW3, TEHOUEHTPUYECKHUA aHalu3
MPOTEOMa YeIIOBEKa IS OIEHKU COCTOSHHUSI €T0 370pOBbi. Vcronp30BaHNe CTBOJIOBEIX KJIETOK. TaprerHas Tepamnus paka. 3 D-OnonHxeHepus U1 pa3padOoTKU
(yHIaMEHTATFHBIX OCHOB MEIUIIMHCKMX TEXHOJIOTHH, CO3JaHMS KOMIUIEKCHBIX TKaHEH COYETaHHEM TEXHOJIOTHH TPEXMEPHOro OWONMpPHHTUHTA U
ckaddonuHTa AN perieHns 3aa49 ePCOHATM3UPOBAHHON MEAUIIUHBL.

Co3nanrie BEKTOPHBIX BAKIMH C IIETbI0 00ecrieueHnss KOMOMHUPOBaHHOM 3amuThl 0T Bo3Oyauteneli OPBU, ycTaHOBIEHHE MOJIEKYISIPHBIX MEXaHU3MOB
¢dysakronupoBanus PHK-cogepxanux BUpYCOB, BRI3BIBAIOIIMX 0CO00 OMACHEIE 3a00JIeBaHUS YEI0BEKA U )KUBOTHBIX.

JdeMoHcTpanuu

Tabmunet u cxembl: «Mcmoib30BaHuE MEKPOOPTaHU3MOB B IIPOMBIIIIJICHHOM POHM3BOJICTBEY, «KieTouHast nHxkeHepus», «[ eHHas WHXXEHEPHsD.



JlabopaTopHas padora «/3ydeHnue 00bEKTOB OMOTEXHOIOTHUIY.
[pakTuyeckas padora «l[lonydueHre MOJIOUYHOKUCIBIX TPOTYKTOBY.
IrcKkypens «bUOTEXHOIOTHS — BaYKHEUIIIas MPOU3BOAUTEIbHAS CHJIa COBPEMEHHOCTH (Ha OMOTEXHOJOTHIECKOE MPOU3BOJICTBO).

11 KJIACC

Tema 1. 3apo:kaenne u pa3BuTHe 3BOJIOLHOHHBIX NPEACTABJIEHUI B O0H0JIOTUI

OpomononHas teopus Y. Jlapsuna. [lpeanoceinky BOSHUKHOBEHU AapBUHU3MA. JKHU3Hb U Hay4Has aesTenbHocTh Y. JlapBuHa.

JBmwkymue cuiibl 3Boonuy BuaoB mo Y. JlapBuHy (BbICOKass HHTEHCHBHOCTh Pa3MHOXEHHUSI OPTaHU3MOB, HACIIEJICTBEHHAS! H3MEHUYHNBOCTh, OOph0a 3a
CYIIECTBOBaHHUE, ECTECTBEHHBIN M UCKYCCTBEHHBIH OTOOD).

Odopmienne cuHteTndeckor Teopun sBomonuu (CTD). HeitrpanbHas Teopus sBoitonuu. CoBpeMEHHAsl SBOJIIOIMOHHAS OHOJOTHs. 3HAuYeHHUE
SBOJIOIIMOHHON TEOpHHU B POPMUPOBAHUH €CTECTBEHHO-HAYYHOH KapTHHBI MUPA.

JdemMoHcTpanun

[Toptpetsr: Apuctorens, K. Jluaneit, XK. b. Jlamapk, 3. XK. Cent-Unep, K. Krosse, Y. Hapsun, C. C. UerBepuxos, . U. [lImansrayzen, Jx. Xonnens,
. K. benses.

Tabmuupr n cxembl: «Cucrema xuBod mpuponasl (o K. Jlmnuero)», «JlectHuna sxuBbix cymecTtB (mo Jlamapky)», «MexaHusm (OpMHpPOBaHUS
MPUCTIOCOOJICHUH Y pacTeHUH U )KUBOTHBIX (110 Jlamapky)», «Kapra-cxema mapmpyta nytemectsus Y. Japsunay», «Haxonku Y. apsunay, «Dopmbl 60pbOBI
3a cymlectBoBanuey, «Ilopoabl romyGeit», «MHOrooOpasue KyabTYpHBIX (OpM KamycTb», «I[loponabl JOMalNIHUX >KUBOTHBIX», «Cxema 00pa3oBaHMs HOBBIX
Bua0B (1o Y. JlapBuny)», «CxemMa COOTHOIIEHHUS ABWXYIINX CHJI IBOJIONUNY, «OCHOBHBIE MOJI0XEHNU CHHTETUYECKON TEOPUH IBOJIOLIUI.

Tema 2. MUKPO3BOIIOLUS U €€ pe3ybTaThl

[omynsumsa kak sneMeHTapHas exuHUna 3Bomonnd. COBpEMEHHBIE METOABI OLIGHKM T'€HETHUYECKOr'o Pa3HooOpasusi W CTPYKTYphI MOIYJISIIHU.
W3menenne renodoHaa NOMYIISIIMHI KaK 3JIEMEHTapHOE IBOJIIOLMOHHOE sIBJICHHE. 3aKOH reHeTuueckoro pasHoBecus k. Xapnau, B. BaituGepra.

OneMeHTapHble (BAKTOPhl (ABWXKYIIHME CHIIBI) H3BOJIOUMH. MyTanuoHHbI npouecc. KomOuHatuBHas u3MeHYuBOCTh. [peiid reHoB — ciyuaiiHble
HEHAINpaBJICHHbIE W3MEHEHUS! 4YacTOT ajuleleld B mnomymsinusx. O¢dekT ocHoBarens. Ipgexm Oymovinounoeo copaviuka. Crudicenue 2eHemuyeckozo
pasznoobpasus: npuuunsl u creocmeus. llposenenue sgpghexma Opevigha 2enoe 6 Oonvuux u manvix nonyrayusx. Mwurpaunu. M30suus MOMyIJIsSLui:
reorpadudeckas (IpOCTpaHCTBEHHAs), Onoorndeckast (pernpoayKTUBHAs).

EcrecTBennplii 0TOOp — HampaBisiiomui (GaxTop 3BoMOLMH. DOPMBI €CTECTBEHHOTO OTOOpa: ABMXKYIIMH, CTAOMIM3MPYIOIIMH, pa3pbIBAIOILUI
(nm3pyntuBHBIN). [1o10Boii 0TOOP. BO3HUKHOBEHNE 1 3BOIIOLIUS COLIMATBHOTO MOBEACHUS JKUBOTHBIX.

[IprcnocoGneHHOCTh OPraHU3MOB Kak Pe3yJIbTaT MUKPO3BOIIOUNH. Bo3HHKHOBEHHE MPHCIIOCO0IEHUH Y Opranu3MoB. ApoMop(do3bl U UANOAJANITAIIH.
[Tpumeps! npucnocodaeHuil y oprann3MoB: Mopdosioruueckue, pu3nonornueckie, OMOXUMHUUECKUE, ToBeAeHUYecKrue. OTHOCUTEIBHOCT MPUCIOCOO0IEHHOCTH
OpPTraHHU3MOB.



Bun, ero xpurepuu u cTpykrypa. BumooOpasoBaHue Kak pe3yibTaT MHKpOdBoMionuH. M3omsums — ximodeBoil ¢axktop BupooOpaszoBanus. Ilytu u
cnoco0bl BHI000pa30BaHus: anonaTpuueckoe (reorpaduyeckoe), CHMIATPUUECKOE (IKOJIOTHUECKOE), «MITHOBEHHOEY» (MOJIHMILIONMAN3ALMS, THOPUAN3AIINS).
JUIMTENbHOCT 3BOJIIOLIMOHHBIX TPOLIECCOB.

MexaHu3mbl popMUpOBaHUS OMOJIOTHYECKOTO pa3HO00pasusl.

Ponp sBOMONMOHHOI OHOMOTHH B pa3paboTKe HayYHBIX METOAOB COXpaHEHMs OMOpa3HOOOpasus. MHUKpPOIBOMIONMS U KO3BOMIOLMUS Mapa3suTOB M HX
X0351eB. MexaHu3Mbl OPMUPOBAHUS YCTOWYMBOCTH K aHTUOMOTUKAM U CIIOCOOBI OOPHOBI C HEl.

JdemMoHcTpanun

[oprpetsr: C. C. YerBepukos, 3. Maiip.

Tabmuupr u cxembl: «MyTalMoHHass HW3MEHYMBOCTHY», «llomymsiunonHas cTpykTypa BHOa», «Cxema mposiBIeHHs 3akoHa Xapau—BaiinOepray,
«IBIKyIIME CHIIBI 3BONIOLUN», «DKOJOTHYECKas H30JIALMs MOMyJSIUiA ceBaHCKOW (openu», «leorpaduueckas W30JALIUS JUCTBEHHUIBI CHOMPCKON H
JUCTBEHHHMIIBI 1aypcKoit», «[lomyssroHHbIe BOJIHBI YHCICHHOCTH XHUIIHUKOB W KEpTB», «CXxema JeHCTBUS e€CTECTBEHHOTO 0TOOpa», «DopMbl OOpBOBI 3a
cyuiectBoBaHue», «MHaycTpuaiabHbi MenaHusm», «KuBble uckomaemble», «IlokpoBUTENbCTBEHHAsS OKpacka »KMBOTHBIX», «lIpemympexnaromias okpacka
JKUBOTHBIX», «®Dusnonornyeckue amantanum», «lIpucnocoOICHHOCTh OpraHU3MOB U €€ OTHOCHUTENIBHOCTB», «Kputepuu Buma», «Buabl-IBOHHUKNY,
«CtpykTypa Buma B mpupoae», «Crocobbl BumooOpasoBaHus», «l'eorpaduueckoe BHI000pa3oBaHME TPEX BUAOB JIAHABIIIEH», «IKOJIOTHYECKOE
BH000pa3oBaHNe BHIIOB CUHUID, «[lomumuionasl pactennii», «KamycTHO-peeqHbIil THOPUITY.

ObopynoBanue: repdapuu pacTeHUH, KOJJIEKIMH HACEKOMBIX, Yydesla NTUI M 3BEpel C MpUMEpPaMH Pa3IM4YHbIX MPUCIOCOOJICHHH, Yy4yena NTUL U
3Bepel pa3HbBIX BUIOB, TepOapuul pacTeHUH OIU3KUX BUIOB, 00PA30BABIIHMXCS PA3THIHBIMHA CIIOCOOAMHU.

JlaGopaTopHas padora «BrisBiIeHHE N3MEHIHBOCTH ¥ 0COOEH OJTHOTO BUIAY.

JlaGopaTopHas padora «lIpucnocobneHns opraHu3MOB U UX OTHOCUTENbHAS LIeTIeCO00Pa3HOCThY.

JlaGopaTopHas padota «CpaBHEHHE BUAOB 110 MOP(HOJIOTHUECKOMY KPUTEPHUION.

Tema 3. Makpo3BOIIOLMSA U €€ pe3y/ibTaThl

Metoapl u3ydeHHsT Makpo3BoiionuH. llajeoHTonmornmueckue MeToabl u3ydeHHs sBomound. llepexonmHbsie QopMbl U (uIOreHeTHdYECKHE PSABI
OpTaHH3MOB.

Buoreorpaguueckue Meroasl u3ydeHus spomounu. CpaBHeHue Gopsl U payHbl MaTEPUKOB U OCTPOBOB. buoreorpaduueckue obnactu 3emiuan. Busi-
SHIIEMHKH U PEJUKTHL.

OMOPHOIOTHYECKUE M CPABHUTEIBLHO-MOP(OIOTHUECKIE METOABI H3YUEHUS 3BONIOLUH. | eHeTudeckne MexaHn3Mbl 3BOJIIOLIMHM OHTOTCHE3a U TOSBICHUS
SBOJIIOIIMOHHBIX HOBIIECTB. | OMOJIOTMYHbIE U aHAJIOTHYHBIE OpraHbl. PynnMeHTapHbIe OpraHbl U aTaBU3Mbl. MONEKyJIIpHO-TEHETHUECKUE, ONOXUMHUYECKHE U
MaTeMaTHYECKHe METOIbl U3yYeHHUs 3Bomonnu. ['omonornuneie rensl. CoBpeMeHHbIE METOABI TOCTPOCHUS (PHUITOTEHETHUECKUX IEPEBHEB.

XPpOMOCOMHBIE MyTallUU U 3BOJIIOLIMSA TEHOMOB.

OObmue 3aKOHOMEPHOCTH (IIpaBuIiIa) 3BOMOUMH. [lpunyun cmenvt ¢ynkyuu. HeoOpatuMocTs 3BOJIONMU. AJanTHBHAs paauanus. HepaBHOMepHOCTD
TEMITIOB 3BOJIIOLHH.

JdeMoHcTpanuu

[optpetsr: K. M. bap, A. O. Kosanesckuii, ®. Miomiep, 3. ['ekkens.



Tabmuupr 1 cxembl: «DOUIOTEHETHYECKUH P JOMAAN», «APXEONTEPHKC», «3Bepo3yObie sAmepbl», «Crerouedans», «Punnodutsry, «CemeHHBIE
ManopoTHUKWY, «buoreorpaduueckue 30Hb 3eMiamny», «Jpeiid kKoHTHHEHTOBY», «PenukThbl», «HavanpHble cTaguu 3MOPHUOHANBHOTO PA3BUTHS MO3BOHOYHBIX
KHUBOTHBIX», «['OMONOTHYHBIE W aHAJIOTUYHBIC OpraHb), «PyaUMEHTBHD», «ATaBH3MBI», «XpOMOCOMHBIC HAOOpHI YeJOBeKa M IMIMMMNaH3e», «l IaBHBbIE
HaTpaBJICHUsI SBOJIOLHUNY, «O01I1e 3aKOHOMEPHOCTH SBOJTIOIIHNY.

Ob6opynoBaHue: KOJIEKIUH, TepOapuu, MyJISKH UCKOMAEMBIX OCTaTKOB OPraHU3MOB, MYJISDKH TOMOJIOTMYHBIX, aHATOTUYHBIX, PYAUMEHTAPHBIX OPTaHOB
Y aTaBU3MOB, KOJJIEKIIUH HACEKOMBIX.

Tema 4. IIpoucxoskneHue U pa3BUTHE KU3HU HA 3emJe

Hayunble runoTe3sl NpoucxoKACHUs KU3HU Ha 3emie. AOHoreHe3 u mancnepmus. JloHay4Hble IPENCTaBICHUS O 3aPOXKICHUH JKU3HH (KpeallmoOHU3M).
['unoTe3a mocTosHHOTO camo3apoXkAeHHs KM3HM M e€ ompoBepkeHue onbiTamMu . Pemm, JI. Cnamnannanm, JI. Ilactepa. IlpoucxoxkaeHue XU3HU U
acTpoOuosorusi.

OcHOBHBIE 3Tarbl HEOPraHUYECKOW ABOIIONMH. [ImaneTapHast (reosoruueckast) BONIONUA. XUMUYECKas 3BOJIIOLUS. AOHOTEHHBII CUHTE3 OpPraHUYeCKUX
BemiecTB n3 Heoprannueckux. Oneir C. Mumiepa u I'. FOpu. O6pa3oBanue nmonmumepoB n3 MonomepoB. KoanepBarHast runote3a A. M. Onapuna, rumotesa
nepBuuHoro Oynwona JIk. XonneliHa, reHeTndeckas runotesa I'. Mémiepa. Pu6osumer (T. Uek) u rumoreza «mupa PHK» V. I'mnGepra. dopmupoBanue
MeMOpaH ¥ BOZHUKHOBEHHE IPOTOKIETKH.

Ucropus 3emmun um Metonsl e€ m3ydeHusa. VIckomaemple OpraHMYecKue OcTaTKu. [ 'eoxpoHomorus u e€ meronbl. OTHoOcWTenbHass M abCONIOTHAsS
reoXpoHOJIorus. I'eoxpoHoaoruyeckas mkasia: S0Hb, 3Pbl, HEPUOIbI, STOXH.

HauanbHele sTansl opranndeckoii 3somonny. [1osiBieHre 1 3BOIIOLUS MEPBBIX KJIETOK. DBOMIOLUS MeTabonn3Ma. BO3HUKHOBEHNE NEPBBIX HKOCUCTEM.
CoBpeMeHHbIE MUKPOOHBIE OMOIUIEHKHM KaK aHAJIOT IepBbIX Ha 3emie coolmiecTB. CTpomMaTonuTsl. [IpokapruoTel U 3yKapHOTHI.

[Iponcxoxnenne 3ykapuoT (CUMOHMOreHe3). OBOJIOLMOHHOE IPOUCXOXKACHHE BHUPYCcOB. llpoMcxokaeHHe MHOTOKJIETOYHBIX OpraHU3MOB.
Bo3HNKHOBEHHE OCHOBHBIX IPYIIIT MHOTOKJIETOYHBIX OPraHU3MOB.

OcHOBHBIE 3Talbl BOJIIONMHK BhICHIMX pacTeHuil. OcHOBHBIE apoMopdo3sl pacteHuid. Beixon pactenuil Ha cymry. IlosiBneHne cOpoOBBIX pacTeHUI U
3aBoeBaHuE UMU cylu. CemeHHbIe pacTeHus. [IpoucxoxaeHue NBETKOBBIX PACTEHHH.

OcCHOBHBIE 3Tallbl 3BOJNIOLUH XUBOTHOTO Mupa. OcHOBHBIE apoMopdo3bl XHUBOTHbIX. Benackas cdayna. KemOpuiickuil B3pbIB — HOSIBICHHE
COBpEeMEHHBIX THIOB. [lepBble XOpaOBbIe KUBOTHBIE. JKU3HD B Bozae. DBonoLUs M03BOHOYHBIX. [Iponcxoxnenne ampubuii n pentuwnuii. [lponcxoxaeHue
MitekonuTaromux u ntul. [puanun xmroueBoro apomopdosa. OcBoeHne 6€Cri03BOHOYHBIMU M TO3BOHOYHBIMHU >KUBOTHBIMH CYILIH.

PazButne xu3HM Ha 3emsie 1O 3paM M IEpUOAaM: apxel, MpOTepo30H, Maneo3od, Me3030M, KailHo3oW. OOmas XapaKTepUCTHKa KIUMara |
reoJIornueckux npoueccos. [losiBneHne u pacBeT XapakTepHbIX OPraHU3MOB. YTIe00pa30oBaHUe: €ro YCIOBHS U BIUSHHUE Ha Ta30BbI COCTaB aTMOC(EPHI.

MaccoBble BEIMHUPaHUS — 9KOJIOTMUECKNE KPU3HCHI MTponutoro. IIpuyuHbl U ciiecTBUS MacCOBBIX BEIMUpaHUA. COBpEeMEHHBIN 3KOIOIHYECKUI KPU3NC,
ero ocodbenHocTH. IIpobiema coxpanenus 6nopazHooOpasus Ha 3emiie.

CoBpeMeHHas cucTeMa oprannyeckoro Mupa. [IpuHiuns! knaccudukanuyu opraHu3MoB. OCHOBHBIE CHCTEMAaTHUECKUE TPYIIITBI OPraHU3MOB.

JdeMoHcTpanuu

[oprpetsr: @. Penu, JI. Cnannanuanu, JI. [Tactep, Y. U. Meunukos, A. U. Onapun, Ix. Xonaein, I'. Ménnep, C. Mumep, I'. FOpu.



Tabnumper u cxembl: «Cxema ombita @. Pean», «Cxema ombrta JI. Tlactepa mo m3ydeHuto caMmo3apokaeHus >ku3am», «Cxema ombita C. Musiepa, [
IOpu», «Ortambl HeopraHW4eckoW 3BONIOIMHY», «I coXpoHONOrMYeckas Inkanay, «HadanpHble 3Tambl opraHmdeckod 3BoNIOIMH», «CxeMa o0pa3oBaHUS
JyKapuoT NyTEM cuMOHMOreHe3a», «Cucrema >XKMBOW mpuponbl», «CTpoeHue BuUpyca», «ApomMopdo3bl pacTeHuit», «PUHHOPUTBE, «OIHOKIECTOYHBIC
BOJIOpOCINY», «MHOTOKIETOUHBIE BOJAOPOCINY», «Mxuy», «[lamopoTtHukny», «['ogocemeHHble pacTeHUus», «Opransl IBETKOBBIX pacTeHU», «CxemMa pa3BUTUA
KUBOTHOTO MHpPa», «ApoMopdo3bl )KUBOTHEIXY», «lIpocreiimuey, «KumeunomnonoctHeiey, «Ilnockue yepBny», «Unenuctonoruey, «PeiOb», «3€MHOBOIHEICY,
«IIpecmbikaromuecs», «lItunpy, «MiaekonuTaromue», «Pa3BuTue XU3HU B apXeickon 3pe», «Pa3BUTHE )KU3HU B IPOTEPO30UCKON 3pe», «Pa3BuTHE )KU3HU B
anaeo30ickoit apey, «Pa3BuTHe )KU3HHU B ME3030MCKOIM apey, «Pa3BUTHE KU3HH B KaltHO30MCKOM 3pey, «CoBpeMeHHasi CUCTEMa OPraHUYECKOTO MUPay.

O06opynoBaHue: repOapuu pacTeHUH pa3IUYHBIX OTJCIIOB, KOJUISKIIMH HACEKOMBIX, BIIAXKHbBIE TPENapaThl )KUBOTHBIX, PAKOBUHBI MOJUTFOCKOB, KOJIJICKIIUU
WTJIOKOXUX, CKEJIEThI ITO3BOHOYHBIX )KMBOTHBIX, YyUea MTUILl U 3Bepel, KOJIICKIIMN OKaMEHEIOCTEH, MOJIE3HBIX NCKOMAEMbIX, MYJISKA OPTaHUYECKUX OCTATKOB
OpraHU3MOB.

Buptyanbnas nagopatopnas pa6ora «MojenupoBanue onbToB Musuiepa—tOpu 1o n3yueHHio aOMOTEHHOTO CHHTE3a OPraHUYeCKUX COSAMHEHHH B
MEPBUYHON aTMOchepe».

JlaGopaTopHasi padora «/I3yueHre 1 onrCcaHue UCKOMMAEMbIX OCTaTKOB JPEBHUX OPTaHU3MOB).

IIpakTuyeckas padora «l/3yueHre 0ocCOOEHHOCTEH CTPOSHUS PACTCHUN PAa3HBIX OTIIEIOBY.

IpakTuyeckas padora «l3yueHre 0ocOOEHHOCTEH CTPOSHUS MTO3BOHOYHBIX JKUBOTHBIX ).

Tema 5. IIpoucxoxaeHue 4ea0BeKa — AaHTPOIIOreHe3

Paszpensl v 3agaun aHTpOIOIOrvud. MeToapl aHTPONOJIOTUH.

CraHOBIEHUE PEICTABICHUI O IPOUCXOKICHUH YeNoBeKa. Penurno3usie Bo33peHus. COBpEMEHHbIE HAYYHbIE TEOPHUU.

Cx0ACTBO 4YenoBeKa € KUBOTHBIMU. CHCTEMaTHYECKOE MOJIOKEHUE 4YesoBeKa. CBUAETENbCTBAa CXOICTBA YEJOBEKAa C >KMBOTHBIMHU: CPAaBHUTEIIBHO-
Mopdoornyeckue, dMOpUOIIOTHYECKHE, (HU3NOIOTO-OMOXUMHYECKHE, ToBeAeHueckne. OTIUYrs YeloBeKa OT >KMBOTHBIX. [IpAMOXOXIEHHWE M KOMILIEKC
CBSI3aHHBIX C HUM NPU3HAKOB. Pa3BUTHE rOJIOBHOTO MO3Ta U BTOPOM CUTHAJIBHOM CUCTEMBL.

JBmxymme cuibl ((hakTophl) aHTPOTIOT€HE3a: OMOJIOTHYeCKHUe, coranbHble. COOTHONIEHNE OMOIIOTHYECKUX M COITUANTBHBIX ()aKTOPOB B aHTPOTIOTEHE3E.

OcHOBHBIE cTafu aHTpomnoreHe3a. PaHHue denoBekooOpa3Hble 00e3bsHBI (IPOKOHCYNBI) WU PAaHHHWE TOHTHIBI — OOIIME TPEIKHA YeTI0BEKOOOpa3HBIX
00e3bsH U JIIofIeil. ABCTPAJIONIUTEKN — ABYHOTHE TIPEIKH JFoIel. UenoBeK yMeIbli, mepBhie N3TOTOBJICHUS OpyAuld TpyAa. UemoBek MpsIMOXOASIIUI U TIepBhIii
BBIXOJ Iofiell 3a mpenensl Adpuku. Yemoek reimenpOeprckuii — OOMIMI TpEAOK HEaHJEPTANbCKOrO YelIOBEKa W YellOBeKa pa3yMHOro. YermoBek
HEaHJEPTANBCKUI KAk BHUJA JIOACH XOJONHOro KiuMara. YenoBeK pa3yMHBbI COBPEMEHHOIO THUIIA, JEHUCOBCKUNM YENOBEK, OCBOCHHUE KOHTHHEHTOB 3a
npenenamu Adpuku. [laneorenernka u majaeoreHOMHUKA.

OBOIOIMSI COBPEMEHHOTO 4elloBeKa. ECTecTBEHHBIN OTOOp B MOMYJSIMSX YelioBeKa. MyTalMoHHBIM Tiporiecc u nonumopdusm. llomynsiuonHbe
BOJIHEI, ipetih TeHOB, MUTpaIus U «3PPEKT OCHOBATEIS» B TOMYJIAIUSIX COBPEMEHHOTO YEIIOBEKa.

Uenoseueckue pacwl. [loHstue o pace. bombimme packl: eBpomneougHas (eBpa3uiiCcKas), aBCTpallo-HErpowjHas (PKBATOPHAIIbHAS), MOHTOJIOWIHAS
(a3maTcko-amMepuKaHCKast). BpemMs u myTH paccelieHHsl 4eloBeKa I10 TulaHeTe. EJQMHCTBO denoBedecknx pac. HayuyHas HECOCTOSATENBHOCTH pacu3Ma.
[IpucnocoOIeHHOCTh YelloBeKa K pa3HbIM yCIOBHSIM OKpYIKaroliei cpenbl. BimsHue reorpadudeckoit cpespl u apetida TeHOB Ha MOP(OIOTHIO ¥ (PU3UOTIOTHIO
YyeJIoBeKa.



MeXauCIUIITHHAPHBIE METOIBI B (PU3HUYECKON (OMOJIOTHUECKON) aHTPOIIOIOTHH. DBOIIONMOHHAS aHTPOTIOJIOTHS U MaJe0aHTPOIONOT U YeTOBEYECKUX
nomysuid. bruoconmansHele nccnenoBanus IPUPOIBI YenoBeka. VccnenoBanne KOBOTIOIHUN OMOJIOTHYECKOTO U COLIMATIBHOTO B YETIOBEKE.

JdemMoHcTpanun

[Toptpetsi: Y. HapsuH, JI. Jluku, 5. S. Porunckuii, M. M. I'epacumos.

Tabnuup! 1 cxeMbl: «MeTOoABI aHTPOTOJIOTHIY, «I 0JT0BHON MO3T YenoBekay, «UenoBekooOpasHbie 00e3bsiHbI», «CKENIeT YeloBeKa U CKEJIeT IIMMIIaH3e»,
«PyauMeHTBl M aTaBU3MBI», «JIBIKYIIME CHJIBI aHTPOIOreHe3a», «OBOJIOLMOHHOE APEBO 4YEJOBEKa», «ABCTpaJIONMHUTEK», «UemoBek yMmemnslit», «HemoBek
MPSIMOXOJAIINNY, «/leHrucoBckuii yenosek» «Heanaepranbupl», «KpomanboHIBY, «IIpenku yenoBekay, «Tarbl 3BOJIIOLMH YeJI0BEKay, «Packl uenoBekay.

ObopynoBaHue: MYISDKH OKaMEHEJIOCTeH, NpPEeAMETOB MaTepHalbHOH KyJIbTyphl TNPEIKOB YENIOBEKa, penponykuuu (¢oTtorpaduu) KapTUH C
MUGOTIOrHIECKUMHU 1 OUOTICHCKUMH CIOKETaMU MPOUCXOKACHUS YenoBeka, GoTorpadun HaxoJ0K HCKOMAaEeMBIX OCTATKOB YeJIOBEKa, CKENET YeloBeKa, MOJIENb
yeperna yeloBeKa U ueperna MHUMIIaH3€e, MOJENb KUCTH YeJIOBEKa M KHCTH IIUMITaH3€, MOJEIN Topca IPEIKOB YeIOBEKa.

JlabopaTopHas padora «/3ydeHue 0ocoOCHHOCTEH CTPOCHHUS CKENIETa YeJI0BEKa, CBA3aHHBIX C MPSMOXO0XKICHUEM.

IIpakTHyeckast padota «/I3yyeHre SKOJIOTHYECKUX aAaNTaliil YeIOBEKay.

Tema 6. JKo0JI0rHsI — HAYKA 0 B3aMMOOTHOIIEHUSIX OPraHU3MOB M HAIOPTaHM3MEHHBIX CHCTEM C OKpY:Kaloei cpenoit

3apoxaeHne u pa3BuTHe dKoioruu B Tpyaax A. I'ymbompara, K. @. Pymse, H. A. CeBeprosa, D. I'ekkens, A. Tenciu, B. H. CykauéBa. Pa3znensr u
3aJ1a4M SKOJIOTUU. CBA3b OKOJIOTHHU C IPYTMMH HayKaMH.

Mertoap! 3xosnoruu. IloneBbie HaOmoaeHNS. DKCIIEPUMEHTHI B SKOJOTHH: MPUPOIHBIE U JabopaTopHble. MoaenupoBaHue B 9KOJOTHMH. MOHUTOPHUHT
OKpY>KafoIIel cpepl: TIOKAIBHBIH, PETHOHATBHBIN U TTT00aTbHBIH.

3HauCHUE HKOJIOTMYECKUX 3HAHUHI Ui 4eslOBEKa. DKOJIOIMYECKO€ MHUPOBO33PEHUE KaK OCHOBA CBsI3€d yenoBeuecTBa ¢ mpuponoil. dopmupoBaHue
9KOJIOTHYECKON KYJIBTYPBI U 3KOJIOTHYECKON TPaMOTHOCTH HACEIECHNUS.

JdemoHcTpanun

[optpetsr: A. I'ym6onbar, K. @. Pynse, H. A. CeBeprios, O. I'ekkens, A. Tencnu, B. H. Cykaués.

Tabnuier u cxemsl: «Pa3nensl skonorum», «MeTobl 5KoJIoruny», «CxeMa MOHUTOPUHTA OKPYKAIOLIeH Cpeab».

JlaGopaTopHasi paGora «/I3yuyeHrne METOI0B S3KOJIOTHUECKUX HCCIEAOBAHUI.

Tema 7. Opranusmsl U cpea 00MTAHUA

Okostoruueckue GpakTopsl 1 3aKOHOMEPHOCTH X AedcTBus. Kimaccudukanus 3xo10rudeckux Gpakropos: aOMOTHYECKHE, OMOTHYECKHE, aHTPOIIOT €HHBIE.
OOmme 3aKOHOMEPHOCTH JeHCTBUS dKojorudeckux ¢aktopoB. Ilpasuno muaumyma (K. IHnpenrens, 0. JInbux). TosnepaHTHOCT. DBpUOHMOHTHBIE U
CTEHOOMOHTHBIE OPTaHU3MBI.

AbuoTtnueckue hakropsl. CBET Kak 3Konorndeckuii ¢paxtop. elcTBre pasHbIX y4acTKOB COJHEYHOTO CIIEKTPa Ha OPraHU3Mbl. DKOJIOTUYECKUE TPYIIIBI
pacTeHHi U JKUBOTHBIX IO OTHOLIEHUIO K cBeTy. CurnaibHast poib cBeta. doTonepuoansm.

Temmneparypa kak 3konornueckuii gpaxrop. eiicTBue TemnepaTypsl Ha opranu3Msl. [loHKnIOTEpMHBIE M TOMOMOTEPMHBIE OPraHU3Mbl. DBPUTEPMHBIE U
CTEHOTEPMHBIE OPraHU3MBI.

BrnaxxnocTh Kak sxonorunueckuit gpaxrop. [Iprucnocobnennus pacteHuil K nojaepxxanuto BogHoro Oananca. Knaccupukamnus pacTeHuil 1o OTHOLICHUIO K
Boze. [IpucnocoOnenus KUBOTHBIX K M3MEHEHHIO BOJIHOTO PEXXHUMa.



Cpensl oOUTaHUS OPraHU3MOB: BOAHAs, Ha3eMHO-BO3IYILIHAs, MOYBEHHAs, INIyOMHHAS MOANOYBEHHAs, BHYTpUOpPTraHU3MEHHas. DU3NKO-XUMHUECKHE
0c0o0EHHOCTHU Ccpesi 0OUTaHUs Oprann3MoB. [Ipucnocodnenns OpraHu3MoB K KU3HH B Pa3HBIX Cpefiax.

Buonornueckue putmel. BHemHre u BHyTpeHHHE pUTMBL. CyTOYHBIE M TOIWYHBIE PUTMBL. [Iprcnoco0IeHHOCTh OPraHM3MOB K CE30HHBIM W3MEHEHUSIM
YCHOBUH XKU3HU.

XKuznennsie ¢popmel oprannzMoB. [lonsTre o xu3HeHHOU Gopme. JKusHeHHBIE GOPMBI PACTCHUN: JIepeBbsi, KYCTAPHUKH, KyCTAPHUYKH, MHOTOJICTHHE
TpaBbl, OTHOJIETHUE TPaBhl. JKU3HEHHBIE (HOPMBI JKUBOTHBIX: THAPOOUOHTHI, TEOOMOHTHI, a3p0OHOHTEL. OCOOEHHOCTH CTPOSHUSI U 00pa3a KU3HHU.

Buotnyeckue Qaktopel. Bumel 6noTHdecknx B3aMMOACHCTBHA: KOHKYPEHIHS, XUIIHHUYECTBO, CUMOMO3 U ero Qopmel. llapasutusm, koomepauus,
MyTyaju3M, KOMMEHcANU3M (KBapTUPaHTCTBO, HaxjeOHM4YecTBO). HeTpoduueckue BzammopencTBus (Tomuueckue, (opuueckue, Gadpuueckue). 3HaueHHE
OMOTHYECKHUX B3aUMOJCHCTBUI ISl CYIIECTBOBAHMS OPTaHU3MOB B cpesie oouTanus. [I[pHHINT KOHKYPEHTHOT'O UCKITIOYCHUSI.

JdemMoHcTpanun

Tabmuup! u cxembl: «KoNorndeckue QakTopbn», «CBETOBOW CHEKTPY, «IKOIOTUUECKUE TPYIIIBI )KUBOTHBIX 110 OTHOIICHHUIO K CBETY», «TemIoKkpoBHEIE
KHUBOTHBIE», «XOJIOMHOKPOBHBIE >KUBOTHBIC», «DHU3MOIOTHYECKHE aJanTallii >KUBOTHBIX», «Cpeapl oOMTaHHMsS OpPraHU3MOBY», «bHoIOrHYeckrne pUTMBIY,
«Kuznennsie QopMbl pacTeHuil», «KuzHeHHBIE (OPMBI KHUBOTHBIX», «DKOCHCTEMa IIUPOKOIMCTBEHHOTO Jieca», «IJKOocHcTeMa XBOHHOTO jecay, «llemnn
MUTaHWS, « XUIMHIIeCcTBO», «[lapasutmsmy, «Konkypenmusy, «Cumonos», «KommeHcamnzmy.

ObopynoBaHue: repOapuu pacTeHUH W KUBOTHBIX, IIPUCIIOCOOIEHHBIX K BIHMSHUIO PA3TUYHBIX SKOJIOTHYECKUX (PAKTOPOB, repOapuy CBETONIOOUBHIX,
TEHENIOOMBBIX W TEHEBBIHOCIHMBBIX PACTEHHWH, CBETOJIOOMBBIC, TEHENOOMBbIE M TEHEBBHIHOCIMBBIE KOMHATHBIC PAcTCHHUS, repOapuul M KOJUICKLHH
TEIUIONIOOMBBIX, 3UMOCTOMKUX, MOPO30yCTOWYMBBIX PACTEHHH, dydena NTHUL M 3Bepei, repOapuu pacTeHuil, OTHOCSIUXCA K TUrpoputam, Kcepoduram,
Me30(guTaM, KOMHATHBIE PACTEHUS] JAHHBIX TPYII, KOJUICKIUH >KUBOTHBIX, OOMTAIOUIMX B Pa3HbIX cpelax, repOapu M KOJUIEKIMH PACTEHUH M >KUBOTHBIX,
o0JIaaloINX YepTaMu IMPHUCHOCOOIEHHOCTH K CE30HHBIM HM3MEHEHHMSM YCIOBHMH JKH3HH, repOapuu M KOJUIEKUMH DPACTEHHH W KUBOTHBIX Pa3IUYHBIX
XKHU3HEHHBIX ()OPM, KOJIJIEKLINH KUBOTHBIX, YIACTBYIOLIMX B PA3JINUHBIX OMOTHUECKUX B3aMMOICHCTBHUSX.

JlabopaTopHas padoTra «BrIsBiIeHHE TPHUCITOCOOICHUI OPTraHU3MOB K BIUSHUIO CBETAY.

JlabopaTopHas padora «BrisBiIeHHE TPUCITOCOOIEHUI OPraHN3MOB K BIIUSHUIO TEMITEPATYPhI».

JlabopaTopHas padoTa «AHATOMUYECKHE OCOOCHHOCTH PACTeHUH U3 PAa3HBIX MECT OOUTaHUS.

Tema 8. IxoJiorust BUAOB U MOMYJISI M

DKOJIOTHYECKHE XapaKTepUCTHKH mnomyssinuu. Ilomynsamus kak Ouonormueckas cucrema. Ponb HeomHOpPOAHOCTH cpenbl, (GU3MYecKuXx OapbepoB H
ocoOeHHOCTEH OMOJIOruy BUIOB B (DOPMUPOBAHUU NPOCTPAHCTBEHHOM CTPYKTYpPHI NOMy siinid. OCHOBHBIE MOKA3aTENHN MOMYJISILUH: YUCIEHHOCTD, MJIOTHOCTD,
BO3PAcTHas M M0JIOBAsl CTPYKTYpPa, POXKIAEMOCTh, IPUPOCT, TEMIT POCTA, CMEPTHOCTD, MUTPALIHSL.

Okojoruueckas CTpykTypa mnonmyisiuu. OleHKa 4YHCICHHOCTH MOMyJauud. J[MHaMuKa Nomyisuuud M €€ peryinsuus. buoTndeckuil MmoTeHLHanl
MOMyJIIIUK. MoJenupoBaHUe NUHAMUKH MOMysanuu. KpuBble pocTa YHMCIEHHOCTH Nomysannu. KpuBble BDKUBAHMS. Peryssius 4uCIeHHOCTH MOIMYJISALNN:
Poib haKTOpPOB, 3aBUCALINX U HE 3aBUCSIIUX OT INIOTHOCTH. DKOJIOTHUECKHE cTpaTerun BUIoB (1- 1 K-ctparerun).

[lonsiTie 06 sxomoruueckoil HUME BUaa. MectooOuranue. MHOromepHast Mozenb skonoruueckor Humu Jx. M. Xarunncona. Pazmeps! sxonoruueckoi
Hum. [loreHnmaneHas u peann3oBaHHAs HALIY.

Bun xak cuctema nomysauuii. Apeansl BUIOB. BUIbI M MX )KU3HEHHBIE CTPATErMH. DKOJIOTHUECKUE SKBUBAJICHTHI.



3aKOHOMEPHOCTH MOBEIECHUS U MUTPAINi )KUBOTHBIX. broIornyeckne MHBa3uu 4y>KepOJHBIX BUJIOB.

JdemMoncTpanun

IToprper: Ixx. . XaT4nHCOH.

Tabmuupr ¥ cxeMbl: «DKOJIOTMYECKHE XapaKTEpPUCTHKU Nomyssiuuny, «llpocTpaHcTBeHHash CTpyKTypa MOMyasuun», «Bo3pacTHble mnupaMuasl
nomyJsuun», «CKOpOCTh 3aceNIeHHsI TOBEPXHOCTH 3eMIIN PAa3IMYHBIMU OpraHuzMamm», «Mojens skonorndeckoid Humu Jix. M. XaTanHcoHay.

O6opynoBanue: repbapuy pacTeHUH, KOJUICKIIUHU KUBOTHBIX.

JlaGopaTopHas padora «lIpucrnocobnenns ceMsH paCTeHUI K PacCeNeHHION.

Tema 9. koji0rus c000MECTB. JKOJOTHIECKHE CHCTEMBI.

CoobmectBa opranu3MoB. bronenos u ero cTpykrypa. CBsi3u MEXy OpraHu3MaMu B OHOLICHO3E.

Okocucrema kKak oTkpbiTas cucrema (A. [x. Tencnn). OyHKIMOHATBHBIE OJOKH OPraHU3MOB B SKOCHUCTEME: MPOAYLEHTHI, KOHCYMEHTHI, PEIyLIEHTHI.
Tpoduyeckue yposuu. Tpoduueckue 1ienu u cetu. AGuotndeckue 010ku dkocucTeM. [10UBbI U Wbl B AKOCKCcTeMaxX. KpyroBopoT BEIIECTB U MIOTOK 3HEPTUU B
JKOCHCTEME.

OCHOBHBIE ITOKa3aTeIH YIKOCUCTEMBI. briomMacca v mpoayKius. DKOJOrHYecKre MUPaMuIbl Yucesl, 0MoMacchl U SHEPTHH.

Hunamura sxocucmem. Kamacmpoghuueckue nepecmpotixu. @nyxmyayuu. HanpasieHHble 3aKOHOMEPHbIE CMEHBI cO00MIeCcTB — cyKueccud. [lepBudnsie
1 BTOPUYHBIE CYKLIECCUU U UX MPUYUHBI. AHTPOIOTEHHbIE BO3EHCTBUS Ha cykueccuu. KimmakcHoe coobmiectBo. bropazHooOpasue u mojaHoTa KpyroBOpoTa
BEIIECTB — OCHOBA YCTOMYMBOCTH COOOIIECTB.

[Ipupozansie s3K0CUCTEMBL. DKocUcmeMbl 03€p U peK. IKocucmemvl MOpell U 0Keano8. IKoCUCmembl mMyHOp, 1ecos8, cmenetl, NyCHbliHb.

AHTPOIIOTEHHBIE SKOCUCTEMBI. Arpo3kocucTeMa. ArpoueHos. Paznuuus Mmexxay aHTpOIOr€HHBIMHU U IPUPOTHBIMHU SKOCHCTEMAMH.

VYpb6oskocuctembl. OCHOBHBIE KOMIOHEHTHI ypOoskocucteM. ['opoackas ¢mnopa u dayna. CunanTponusanusi ropoickoil ¢ayHsl. buonorndeckoe u
XO3HCTBEHHOE 3HAUEHHE arpO’KOCUCTEM H yPOOIKOCHCTEM.

3aKOHOMEPHOCTH (POPMHUPOBAHMSI OCHOBHBIX B3aMMOJEHCTBUN OPraHM3MOB B 3KOCHCTEMax. Poib Kackaonozo 3ggexma u 6u006-20uduramopos
(knt0yegvix 6u008) 8 GyHKYUOHUposanuu dxocucmem. llepeHoC 3HEPrUM U BEIIECTB MEXIY CMEXHBIMH 3KOCHUCTEMaMH. Y CTOWYHMBOCTH OPraHH3MOB,
MOIYJISIIMNA ¥ SKOCHUCTEM B YCJIOBHSIX €CTECTBEHHBIX M aHTPOIIOT€HHBIX BO3JEHCTBUI.

Mexanuzmul 6030eiicmeust 3a2pA3HEHUN PASHBIX MUNOE HA CYOOP2AHUSMEHHOM, OP2AHUSMEHHOM, NONYIAYUOHHOM U IKOCUCMEMHOM YPOGHSAX, OCHOBbI
9IKONI02UHECKO20 HOPMUPOBAHUSL AHMPONO2EHHO20 8030eticmaus. MeTo0I0T s MOHUTOPUHIA €CTECTBEHHBIX M aHTPOIIOT€HHBIX 3KOCHCTEM.

JdemoHcTpanun

[Moprper: A. x. Tencnu.

Tabmuuer u cxembl: «CTpyKTypa OMOLIEHO3a», « DKOCHCTEMA IIMPOKOIMCTBEHHOTO Jieca», «IKOCHCTEMa XBOMHOTO Jieca», «DYHKIMOHAIBHBIE TPYIIIBI
OpraHu3MoB B 3KocucTeme», «KpyroBopoT BemiecTB B skocucteme», «Llemn muranus (mactOuiiHas, AETpUTHAs)», «IKOJIOTHYECKAs MUPaMHUAA YHCEID»,
«JKonornyeckas nmupammuga OuoMaccol», « IKOJIOTHUECKasi MUpaMuaa sHeprumy, «O0pa3zoBanue Oonoray, «llepBuunas cykueccusy», «BoccTanosnenue jieca
nocJje noxapay, « JKOCUCTEMa 03epay, «ATpoLeH03», «KpyroBopoT BEeIIECTB U IOTOK SHEPTUH B arporeHose», «lI[pumeps! ypOoskocucTem».

Ob6opynoBanue: repbapun pacTeHUil, KOJUIEKIIMM HACEKOMBIX, dy4desa NTHIL U 3Bepeil, repOapuu KyIbTypHBIX U TUKOPACTYIMX PACTEHHUH, aKBapUyM Kak
MOJIETb 3KOCUCTEMBI.



I[pakTnyeckas padora «/3ydeHne u onrcaHue ypoOIKOCUCTEMBDY.

JlaGopaTopHas padora «l3yduenue pazHO0Opa3usi METKUX OYBEHHBIX YIEHHUCTOHOTUX B Pa3HBIX SKOCUCTEMAX).

IKCKypeust «DKCKYpCHsl B THIIMYHBIA OMOTeoleHo3 (B AyOpaBy, Oepe3HsK, ebHUK, Ha CyXOAONbHBIN MU MOMMEHHBIH JIyT, 03ep0, 00JI0TO)».

IKCKypeust «DKCKYpCHsI B arpO3KOCUCTEMY (Ha TI0JIE HITH B TEIUTMYHOE XO3SHCTBO).

Tema 10. Buocdepa — rnodanbHas 3KocucTeMa

Buocdepa — obmernanerapaas 00onouka 3eMid, TIe CYLIECTBYET MJIHM CYyLIeCTBOBaja XH3Hb. Pa3BuTHe mpexactaBieHuid o 6wocdepe B Tpynax O.
3tocca. Yuenue B. U. BepHanckoro o ouochepe. Odnactu 6uocheps! u e€ coctas. JKusoe BemecTBo OHOChEphl U ero QyHKIIHY.

3akoHOMEpHOCTH cymiecTBoBaHMs Onochepsl. OcobeHHOCTH OMOCdepsl Kak Trino0aibHOM 3KocHcTeMbl. JMHaMuueckoe paBHOBecwe B Ouocdepe.
KpyroBopoTs! BemecTB u OMOreoXUMHUUECKHE TUKIBI (Yriepoa, a30Ta). PUTMHYHOCTE siBiIeHUi B bnocdepe.

3onaneHOCTh OnMochepsl. IlonsTne o Owome. OcHOBHbIE OMOMBI CYIIW: TyHIpa, XBOWHBIC Jieca, CMELIAHHBIE W IIUPOKOIHMCTBEHHBIC Jieca, CTEH,
CaBaHHBI, yCTHIHU, TPOMMUYECKHE JIeca, BRLICOKOTOpbs. KilmMmar, pacTUTeNbHBIN 1 )KUBOTHBIA MUP OMOMOB CYIIIH.

CrpykTypa 1 QyHKIHS )KUBBIX CHCTEM, OL[EHKA UX PECYpPCHOTO MOTEHIHANA 1 OMOCEepHBIX (HYHKIIUIH.

JdemoHcTpanun

[Toptpetsr: B. U. Bepnanckuii, 9. 3rocc.

Tabmumer u cxemsr: «'eocdepsr 3emuny, «KpyroBopoT azota B mpuponae», «Kpyrosopot yriaepona B mpupoje», «KpyroBopoT Kuciaopoaa B PUPOIED,
«KpyroBopor Bomel B mpupoae», «OcHOBHbIe Oumombl cymmn», «Kmumarmueckme mosica 3emmm», «Tymapa», «Taiiray, «CMemaHHBIH Jecy,
«IupokonaucTBeHHBIH Jecy, «Crenby, «CaBanHay, «IlycTeiHay, « Tponudeckuil gecy.

Ob6opynoBanue: repdapun pacTeHU pa3HbIX OMOMOB, KOJIJIEKITUH KUBOTHBIX.

Tema 11. YesnoBek u oKpyxkaromas cpega

OKOoJIOTHUECKHE KPU3WCHl W WX NpH4YMHBL. BoszgelicTBue uenoBeka Ha Ouocdepy. 3arps3HeHHe BO3AYIIHOW cpensl. OxpaHa Bo3myxa. 3arps3HEHHE
BoJHOM cpenbl. OXpaHa BOAHBIX pecypcoB. Pazpymenne noussl. OxpaHa NOYBEHHBIX pecypcoB. M3MeHeHHne KiuMarTa.

AHTPOIIOTEHHOE BO3/ICHCTBHE HA PACTUTENIBHBIA M JKMBOTHBIH Mup. OXpaHa PacTUTEIBHOIO M KUBOTHOrO MHpa. OCHOBHbBIE NPUHLMIIBI OXPaHbI
npupoabl. Kpacueie kauru. Oco6o oxpansemsie npupoasie Teppuropun (OOIIT). Borannyeckue caasl 1 300JI0rHYECKHUE TAPKH.

OcHOBHbBIE TPUHLIMIIBI YCTOMYMBOIO PAa3BUTUSI YEJIOBEUECTBA M NPHUPOIBL. PanyoHambHOE NPUPOAONONIB30BAaHUE M COXPAaHEHHE OHOIOTHYEecKOro
pasHooOpasus 3emsn. O0IIME 3aKOHOMEPHOCTH ITTO0AIBHBIX SKOJIOTMYECKUX KpU3UCOB. OCOOEHHOCTH COBPEMEHHOT'O KPH3HCa U €r0 BEPOSTHBIEC TOCIIEICTBHSL.

Pa3zBuTHe METOZOB MOHHTOpPMHIA Pa3BUTHs OMACHBIX TEXHOTEHHBIX HpoueccoB. Cucmemuvle ucciedosamus nepexooa K pecypcocbepezaiowjell u
KOHKYpeHmocnocobHou snepeemuxe. buonozuueckoe pasnoobpasue u duopecypcwl. Hayuonanonvle ungopmayuonnsie cucmemsl, obecneuugaiowjue 00cmyn K
uHgopmMayuu noO COCMOAHUIO OMOEIbHBIX 6U008 U IKocucmem. OCHOBbL dKOpeadbUIUMAYUU IKOCUCMEM U CHOC0008 OOpbObL ¢ OUONOBPEINCOCHUAMU.
Pexoncmpyxyus MOpcKux u HA3eMHBIX IKOCUCTIEM.

JdeMoHcTpanuu

Tabnuiel U cxembl: «3arpsi3sHeHHE aTMocdepsl», «3arps3HeHue ruapocdeps», «3arpsa3HeHne nouBbs», «llapHukoBelil 3¢ dexT», «Ocodo oxpaHseMble
MPUPOAHBIE TEPPUTOPHIY», «MOAETH YIPaBIIEMOTO MUPAY.

Ob6opynoBanue: hororpaduu oxpanseMbIx pacTeHHH 1 KUBOTHBIX KpacHo# kauru Poccuiickoit @enepaunn, KpacHol KHUTH peruoHa.



INJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUS ITPOI'PAMMBI 1O BUOJIOT'MU HA YPOBHE CPEJJHEI'O OBIIET'O OBPA3OBAHMUA
JIMMHOCTHBIE PE3YJbTATbBI

®I'OC COO ycranaBiauBaer TpeOOBaHMS K pe3yJibTaTaM OCBOCHHS OOYYAIOUIUMUCS IMPOrpaMM CpPEIHEr0 OOIlIero oOpa3oBaHUS: JIMYHOCTHBIC,
MeETanpeMETHbIE U IPEMETHBIE.

B cTpykType NHYHOCTHBIX PE3yJIbTATOB OCBOCHHS MPOrpaMMbl MO OMOJOTMH BBIIENIEHBI CIEAYIOUINE COCTABIAIONINE: OCO3HAHWUE O0YYarOIIMMHUCS
POCCHIICKOI TpaXIaHCKOW WAESHTHMYHOCTH — TOTOBHOCTH K CaMOPa3BUTHIO, CaMOCTOSITEILHOCTH M CaMOOIPEACICHUIO, Haauyue Momugayuu K OOy4IEeHHIO
OUONIOTHH, YeleHanpasienHoe pasgumue BHYTPEHHUX YOEKACHUH JUYHOCTH HA OCHOBE KIIIOUEBHIX LEHHOCTEH W HMCTOPHUYECKUX TPAJULIUN pa3BUTHSA
OMOJIOTUYECKOTO 3HAHUS, 20MOGHOCHIL U CHOCOOHOCMb O0YYarOIIUXCSl PYKOBOJCTBOBATHCSI B CBOCH IEATENHHOCTH LEHHOCTHO-CMBICIIOBEIMH YCTaHOBKAMH,
MPUCYLIMMHU CHCTEME OMOJIOTHYECKOTO 00pa30BaHUS, HAIUYUE NPABOCO3HAHUSL SKOTIOTHUECKON KYIbTYPBI, CHOCOOHOCIU CTAGUMDb LIS U CTPOUTH KU3HEHHBIC
TIJTaHBL.

JInuHOCTHBIE PE3YIbTAaThl OCBOCHUS IIPOrpaMMBbI 110 OHoJI0run JOCTUT'AaOTCA B CANHCTBE y‘-IC6HOI>i M BOCITMTATEIbHOM JACATCIIBHOCTHU B COOTBETCTBHU C
TpaaAuIOHHBIMHU pOCCHﬁCKHMH COUMOKYJIbTYPHBIMH, UCTOPUUYCCKUMHU U AYXOBHO-HPABCTBCHHBLIMH LCHHOCTAMHU, NMPUHATBIMH B OGIIICCTBG ImpaBujiaMu Hu
HOpMaMH IMOBCACHUA U CHOCO6CTByIOT nmpoueccaM CaMOII0O3HaHus, CAMOBOCIIMTAHUA U CaMOPAa3BUTUS, Pa3BUTHUA BHYTpeHHCﬁ MO3ULMHU JIUYHOCTH, IIaTPUOTU3MA
1 YBO)XEHUS K 3aKOHY U IPABOTMOPSAKY, YEJIOBEKY TPYyla M CTaplieMy NOKOJIEHHUIO, B3aUMHOI'0 YBaXKCHUS, OEPEKHOr0 OTHOLICHHUS K KyJbTYPHOMY HACJICAMIO U
TpaguLUsIM MHOTOHAIMOHATILHOTO Hapoaa Poccuiickoli @enepannn, IpUpOAE U OKPYKAIOLIEH cpelie.

JlmuHOCTHBIE pe3ynbTaThl OCBOCHMA YydeOHOro mpeamera «buonorus» MODKHBI OTpaXaTh TOTOBHOCTb M CHOCOOHOCTh OOydarommxcs
PYKOBOACTBOBAThCSl COPMHUPOBAHHON BHYTPEHHEH NO3WIMEH JIMIHOCTH, CHCTEMOW IIEHHOCTHBIX OpPHEHTAIWH, TMO3WTHUBHBIX BHYTPEHHHX YOEKICHHH,
COOTBETCTBYIOIIUX TPAJWLMOHHBIM LICHHOCTSIM POCCHHCKOIO OOILIeCcTBa, PACIIMPEHHE JKU3HEHHOI'O OIBITA M OMBITA AESTEIbHOCTU B IPOLECCE pealu3aliu
OCHOBHBIX HaIIPaBJICHUI BOCIUTATEIbHOMN ACATEIBHOCTH, B TOM YHCJIE B YaCTH:

1) rpaKIaHCKOr0 BOCIMTAHMSA:

c(OpPMHUPOBAHHOCTD I'PA’KAAHCKON MO3UINK 00yHarOIIErocs Kak akTUBHOTO M OTBETCTBEHHOT'O WIEHA POCCUHCKOI0 O0IIEeCTBa,;

OCO3HAHUE CBOMX KOHCTUTYLIMOHHBIX IIPaB M 00A3aHHOCTEH, YBaXKEHUE 3aKOHA U MPABOIOPSIIKA;

TOTOBHOCTh K COBMECTHON TBOPYECKOH NESTEIBHOCTH NMPH CO3AaHUH y4EOHBIX MIPOEKTOB, PEIICHUH yYeOHBIX W IMO3HABATEIbHBIX 3a/1a4, BHIIIOJHEHUU
OMOJIOTHYECKUX 3KCIIEPUMEHTOB;

CIOCOOHOCTD OIIPENENsiTh COOCTBEHHYIO HO3UIUIO 110 OTHOLLIEHHUIO K SIBJICHUSIM COBPEMEHHOM JKU3HU U OOBSACHITH €€

YMEHHE YUYUTHIBATh B CBOMX JEHCTBHUSAX HEOOXOOMMOCTb KOHCTPYKTHBHOTO B3aUMOACHCTBHS JIIOAEH C pasHbBIMH YOSKICHUSAMH, KyJIbTYPHBIMH
LEHHOCTSMH U COLUAIILHBIM IIOJIOKECHUEM;

TOTOBHOCTh K COTPYAHHYECTBY B IPOLECCE COBMECTHOI'O BBINOJIHEHHUS YUEOHBIX, MO3HABATENbHBIX M HCCIEHOBATENbCKHUX 3a7ad, yBaXKHUTEIHHOTO
OTHOULICHHUS] K MHEHHIO ONIIOHEHTOB NP 00CYKACHUH CIIOPHBIX BOIPOCOB OMOJIOrHYECKOTO COEPKAHUS;

TOTOBHOCTb K TYMaHUTApPHON M BOJIOHTEPCKOM JIEATENBHOCTH;

2) NaTpHOTHYECKOr0 BOCIIUTAHMA:

c(OpPMHUPOBAHHOCTb POCCHHMCKOI TPayKAaHCKOW MIACHTUYHOCTH, IATPUOTU3MA, YBRKEHUS K CBOEMY HapOAY, YyBCTBAa OTBETCTBEHHOCTH mepen PoanHoi,
TOP/OCTH 32 CBOH Kpai, cBor0 PonnHy, CBOM A3BIK U KYJIBTYpY, NPOLLIOE U HACTOAIIEE MHOTOHAIIMOHAJIBHOTO Hapoaa Poccuw;



LIEHHOCTHOE OTHOILIEHUE K MPUPOAHOMY HACIIEAUIO U MaMATHUKAM MPUPOABI, TOCTHKEHUAM Poccun B Hayke, HCKycCTBE, CIIOPTE, TEXHOJIOTHAX, TPYIE;

CHOCOOHOCTh OLIEHMBATH BKJAJ POCCHHMCKUX yYEHBIX B CTAHOBJIEHHE W pa3BUTHE OMOJOTMH, TOHMMAHHs 3HA4YeHUS OMOJIOTMH B TO3HAHUU 3aKOHOB
MPUPOABI, B )KU3HHU UEJIOBEKA U COBPEMEHHOTO 00IIeCTBa;

uzaeliHas yoexxaEHHOCTh, TOTOBHOCTB K CITYKEHHUIO U 3auuTe OTedecTBa, OTBETCTBEHHOCTH 3a €ro Cyan0y;

3) 1yXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS:

OCO3HaHUE JTyXOBHBIX LIEGHHOCTEH POCCUIHCKOTO HAPOa;

c(OpMHUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHHMS, 3TUIECKOTO TIOBEACHUS,;

CHOCOOHOCTD OLIEHMBATH CUTYAIMIO U IPUHUMATh OCO3HAHHBIC PELICHUS, OPUEHTUPYACH Ha MOPaIbHO-HPaBCTBEHHBIE HOPMBI M LICHHOCTH;

0CO3HAaHUE TUYHOTO BKJIaJa B IOCTPOCHUE YCTOWYUBOTO OYAyIIEro;

OTBETCTBEHHOE OTHOILIEHHE K CBOMM POIUTENSAM, CO3/JaHUIO CEMBbH HA OCHOBE OCO3HAHHOIO MPUHATHUS LIEHHOCTEH CEMEWHOM XKM3HU B COOTBETCTBUU C
TpaJulUsMU HapodoB Poccuu;

4) 3cTeTUYECKOT0 BOCIIUTAHUS:

9CTETUYCCKOC OTHOICHUE K MHUPY, BKIIIOYasA 3CTCTUKY 6I)ITa, HAaY4YHOI'O U TCXHHUYCCKOI'o TBOpYECTBA, CIiopTa, Tpyada, O6].[I€CTB€HHBIX OTHOHICHI/II\/'I;

MMOHMMAaHHWE SMOIMOHAIBHOTO BO3IEHCTBHS KUBOI MPUPOBI U €€ IIEHHOCTH;

TOTOBHOCTH K CAMOBBIPQKEHHUIO B Pa3HBIX BHJIAX UCKYCCTBA, CTPEMIICHHUE TPOSIBIIATH Ka4eCTBa TBOPUYECKON JINYHOCTH,

5) ¢puszuyeckoro BocnuTaHMsl, POPMUPOBAHMS KY/JIbTYPbI 310POBbS H IMOLMOHAJIBHOI0 0J1IAr0NOIyYHsI:

MMOHMMaHWE W pealn3anus 3I0pOBOr0 W 0Oe3omacHOro o0pas3a >KM3HH (30pOBOE THTaHWE, COONIONCHHWE THUTHEHUYECKHX TpPaBHI W HOPM,
cOaaHCHPOBAHHBIN PEKUM 3aHATHNA W OTIBIXA, PEryJspHas (QU3NYecKas aKTUBHOCTB), OEpEKHOTO, OTBETCTBEHHOTO W KOMIIETEHTHOTO OTHOIICHHS K
COOCTBEHHOMY (DM3MUECKOMY U IICHXHYECKOMY 370POBEIO;

MMOHMMaHWE TIEHHOCTH MPAaBHJI HHIUBUIYATBHOTO M KOJUIEKTUBHOTO O0€30TIaCHOTO MOBEICHUS B CUTYAIVSIX, YTPOXKAIOIIUX 3/IOPOBBIO M KU3HU IOJIEH;

OCO3HAHUE TOCIIEJCTBUIA U HETPUSATHSI BPEAHBIX MTPUBBIYEK (YIIOTPEOICHUS allKOTOJIsl, HAPKOTHUKOB, KYPEHHS);

6) TPy10BOI0 BOCIIMTAHMSA

TOTOBHOCTH K TPY/ly, OCO3HAaHUE IIEHHOCTH MaCTEPCTBA, TPYAOII00HE;

TOTOBHOCTh K AaKTHBHOW JESATENLHOCTH TEXHOJOTHYECKOW W COIMAIbHOM HAINpPaBJICHHOCTH, CIOCOOHOCTh WHHIIMMPOBATH, IUIAHUPOBATH U
CaMOCTOSITEIIFHO BBITTOJHATE TAKYHO JIEATENLHOCTD;

WHTEpeC K pa3IndHbIM cepam mpodeccHoHaTbHON NIEeATENEHOCTH, YMEHHE COBEPIIaTh OCO3HAHHBIN BhIOOp Oyayiied mpodeccun u peaan30BBIBATh
COOCTBEHHBIE )KU3HEHHBIC TUIAHBI,

TOTOBHOCTB M CHOCOOHOCTB K 00pa30BaHUIO  caMOOOPa30BAHUIO Ha MPOTSHKEHUHU BCEH JKU3HU;

7) 3K0JI0rHYeCKOT0 BOCIIUTAHMS:

9KOJIOTHUYECKH LeJIeCO00pa3HOe OTHOLICHUE K MMPUPOE KaK UCTOUHHUKY )KM3HU Ha 3eMile, OCHOBE €€ CYILeCTBOBAHMS;

MOBBIILICHHE YPOBHSI 3KOJIOTMYECKOH KyJIbTYpbl: HNPUOOpPETEHHE OMNbITAa IJIAHUPOBAHMS IOCTYNIKOB M OLEHKH HX BO3MOXKHBIX IOCJIEACTBUH s
OKpY>KaroIlEH Cpebl;

0CO3HaHHUE III00ANBHOTO XapaKTepa IKOJIOTMIECKUX MPOOJIeM U IMyTel UX peleHus;



CIOCOOHOCTh HCIIONIB30BaTh MPHOOpETaeMble NMPH W3yYEHHH OWOJOTMM 3HAHWSA M yYMEHHs MPU pPEHICHUH MpOOJeM, CBSI3aHHBIX C palHOHAJIbHBIM
MPUPOAONOIB30BaHIEM (COOIIOZCHNE PAaBUII TIOBEICHHS B IPUPO/E, HAPaBJICHHBIX HA COXpaHEHHE PABHOBECHS B IKOCHUCTEMaX, OXpaHy BHIOB, IKOCHCTEM,
ouochepsnl);

aKTHUBHOE HETPHUATHE ACHCTBHN, MPUHOCSIINX BpEA OKPYXKAaloLled MPUPOJHON cpele, YMEHHE MPOTHO3UPOBATH HEONArONMPHUSITHBIE KOJIOTHYECKUE
MOCJECTBUS IPEANIPUHUMAEMBIX JEHCTBUI U MPETOTBPALIATh UX;

HAJIMYME Pa3BUTOTO HKOJOTMYECKOTO MBILIUICHHS, SKOJOTHYECKOW KYJIBTYpBl, OMbBITa ACATENBHOCTH 3KOJIOTWYECKOW HAampaBlIeHHOCTH, YMEHHS
PYKOBOJCTBOBAaTbCS WMH B TO3HABAaTEIbHOH, KOMMYHUKATHBHOW W COLIMANBHOW TPAaKTHKE, TOTOBHOCTHM K YyYacTHUIO B MPAaKTUYECKOH AeATEIBbHOCTH
9KOJIOTHUECKON HAIPaBICHHOCTH;

8) neHHOCTH HAYYHOIr0 MO3HAHUS:

c(OPMHUPOBAaHHOCTb MHPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO pa3BUTHA HAyKd M OOIISCTBEHHOW HpPAKTHKH, OCHOBaHHOTO Ha
JMajiore KyJabTyp, CIIOCOOCTBYIOLIETO OCO3HAHUIO CBOETO MECTa B IMOJIMKYJIBTYPHOM MUPE;

COBCPIICHCTBOBAHUEC SI3LIKOBOM M UMTATEJILCKOM KYJBTYPhI KaK CpCICTBA B3aHMOILCI7[CTBHSI MCKAY JIIOAbMHU U MMO3HAHUA MUPA,

MOHWMaHue crienuruku OUOJIOTHH KaK HayKH, OCO3HaHUsS €€ poju B (OPMHUPOBAHHMU PAIIMOHATIHHOTO HAYYHOTO MBINUICHHS, CO3JaHUH IEIOCTHOTO
Ipe/ICTaBICHUS 00 OKPYKaroIeM MHpPE Kak O €IMHCTBE MPUPOJBI, YeJIOBEKa W OOIIEeCTBa, B MO3HAHMH MPUPOIHBIX 3aKOHOMEPHOCTEH M PEelIeHHH MpolieM
COXPaHEHUS MPUPOTHOTO PAaBHOBECHS;

yOS)KIEHHOCT, B 3HAYMMOCTH OWOJOTMH JJIsI COBPEMEHHOM IMBIIM3AIMU: OOECIICUYeHHs HOBOTO YPOBHS pa3sBUTHS MEIUIUHBI, CO3IaHHE
MEePCIIEKTHBHBIX OMOTEXHOJIOTHH, CIIOCOOHBIX pelIaTh PECYpCHBIE MPOOIEMBI Pa3BUTHS YEJIOBEUECTBA, TIOMCKA MTyTeH BBIXOJA M3 TI00ATBHBIX SKOJIOTHIECKUX
npoOiieM 1 obecrieueHns Iepexoa K yCTOMINBOMY Pa3BUTHIO, PAIOHATIBHOMY HCIIOIB30BAHHIO MIPUPOJHBIX PECYPCOB U (POPMUPOBAHHIO HOBBIX CTAaHIAPTOB
KH3HHY,

3aMHTEPECOBAHHOCTh B IOJYYCHHH OHOJIOTHYECKMX 3HAHUH B IEIAX MOBBIIIEHHS OOLIeH KyJIbTYpbl, €CTECTBEHHO-HAyYHOW TPaMOTHOCTH, Kak
COCTaBHOH 9acTH (PYHKIIMOHAILHOM I'PaMOTHOCTH 00ydaronmxcs, GopMupyeMoli Ipu U3y4eHHN OHMOIIOTHH;

MOHMMaHHE CYITHOCTH METOJIOB TIO3HAHUS, UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKaX, CHOCOOHOCTH HCIIOIB30BaTh MOJy4aeMble 3HAHUS Ul aHAII3a M
OOBSICHEHHS SIBICHUI OKPYKAIOIIEr0 MHpa U MPOUCXOAIINX B HEM M3MEHEHUH, YMEHHE JIeNaTh 00OCHOBAHHbIE 3aKIIOYEHHS Ha OCHOBE HAyYHBIX (PAKTOB M
MMEIOIINXCS TAHHBIX C LEbIO MOJTYYSHHUS TOCTOBEPHBIX BBIBOIOB;

CIIOCOOHOCTH CaAMOCTOSITEIFHO HCIIOJIB30BATh OMOJIOrMYECKUE 3HAHUS ISl PELISHHs IPOOJIeM B peajIbHBIX )KU3HEHHBIX CHTYAIHSAX;

OCO3HaHME LEHHOCTH HAyYHOH AEATEIBHOCTH, TOTOBHOCTH OCYIIECTBJIATH MPOEKTHYIO M HCCIIENOBATEIbCKYIO IEATEIbHOCTh WHIMBHIYaJbHO U B
rpynmre;

TOTOBHOCTh M CIIOCOOHOCTh K HENpPEphIBHOMY OOpa3oBaHUIO W CaMOOOpa30BaHHIO, K AKTHBHOMY IMOJYYEHHIO HOBBIX 3HAaHMK 1O OHOJOTHU B
COOTBETCTBHH C KU3HEHHBIMHU MTOTPEOHOCTSIMH.

METATNIPEJIMETHBIE PE3YJIBTATHI

MerTanpeaMeTHbIe Pe3y/IbTaThl OCBOCHHUsS Y4eOHOTO mpeaMeTra «Bbruoiorusy BKIIIOYAIOT: 3HAYMMBbIE IS (DOPMUPOBAHUS MUPOBO33PEHUS 00YUArOIIMXCS
MCXKIUCHUITIINHAPHBIC (Me)KHpe,ZIMeTHI)Ie) o6meHaquLIe IMOHATHA, OTpaXKaromre IEJIOCTHOCTD Hay’-lHOfI KapTUHbI MHpa U CHCHI/Iq)I/IKy METOOOB IIO3HAHUA,
HCIIOJIB3YEMBIX B €CTCCTBCHHBIX HayKaxX (BCHICCTBO, OHEpPrus, SABJICHUC, IPOLECC, CUCTEMA, Hay‘-IHBIﬁ q)aKT, IIPUHLOMUII, TUIIOTE3a, 3aKOHOMEPHOCTH, 3aKOH,



TEopHsl, UCCcIe0BaHue, HaOIIoNeHNe, M3MEpPEHHE, SKCICPUMEHT M IPYTue); yHUBEpCalbHbBIE y4eOHblE NeHCTBUS (IIO3HABATENIbHBIE, KOMMYHHKATHBHBIC,
peryasTHBHBIE), obecneunBaromue GopMUpOBaHKe (PYHKIMOHATIBHON IPaMOTHOCTH M COLIMAIbHOM KOMIETEHIIMN 00yUYaroImnXcs; CIOCOOHOCTh 00YYarOIIIXCSI
WCTIONB30BaTh OCBOCHHBIC MEKAMCUUILIMHAPHBIC, MUPOBO33PECHUYECKHE 3HAHWS U YHUBEpCAJIbHBbIC ydeOHble ACHUCTBHS B IO3HABATEIBHOM W COLMATBHON
MIpaKTHKE.

B pesynmerate m3ydeHus OMOJIOTHH Ha YpOBHE CpemHEro odmiero obpa3oBaHMs y oOydaromerocst OyayT copMHUpOBaHBI MMO3HABATEIBEHBIC YHHBEPCAJIbHBIC YICOHBIC
JIeHCTBHSA, KOMMYHHKAaTHBHBIC YHHUBEPCAIbHBIE yueOHbIe NEWCTBUS, PErYIIITHBHBIE YHHUBEPCAIbHbIE yueOHbIe eCTBHS, COBMECTHAS JEATEILHOCTb.

MeranpenMeTHbIe pe3yIbTaThl OCBOSHHS IIPOTPAMMBI CPEIHEr0 00IIEeTo 00pa30BaHuUs JOIDKHBI OTPAXKATh:

OBjajieHHe YHUBEPCAJIbHBIMH Y4eOHBIMH MO3HABATEILHBIMH AeiCTBUSIMU:

1) 6a3oBble JJOrHYecKHe AeCTBU:

CaMOCTOSTENBEHO (POPMYIIMPOBATE U aKTYyaJIH3UPOBATH TPOOIEMY, pacCMaTPUBATh €€ BCECTOPOHHE;

UCIIONH30BaTh MPH OCBOSHHWU 3HAHWN MPUEMBI JIOTHYECKOTO MBIIUICHHS (aHAIW3a, CHHTE3a, CPaBHEHUS, KIAcCH(HKANH, 0000IIeHNs), pacKphIBaTh
CMBICIT OMOJIOTMYECKHX IMOHATHH (BBIACIATh HX XapaKTepPHbIC IPU3HAKH, YCTAHABIUBATE CBSA3H C IPYTUMH TTOHATHIMH);

OTIPEIEIISATh e ACATEILHOCTH, 3a/1aBasi MapaMeTpbl M KPUTEPHH UX TOCTHXKEHUSI, COOTHOCUTH PE3YIIbTaThI ISITEILHOCTU C ITOCTABICHHBIMH ENISIMHU;

WCTIONB30BaTh OMOJIOTUYECKUE TTOHATHUS I 00bSICHEHHS (PaKTOB U SABJICHUHN KUBOW TIPUPOJIBL;

CTPOUTH JIOTHYECKHE pacCykAeHUs (MHIYKTUBHbBIC, ACIYKTUBHBIC, IO aHAIOTHH), BBISBISTH 3aKOHOMEPHOCTH M MPOTHBOPEYHUSI B PaCCMAaTPHBAEMBIX
SIBIICHUSIX, (POPMYIIMPOBATH BBIBOABI U 3aKITIOUCHHS;

MPUMEHSTH CXEMHO-MO/JICNIbHBIE CPEJCTBA /sl IPEACTABICHUS CYIIECTBEHHBIX CBA3EH M OTHOIICHWH B M3Y4aeMBIX OMOJIOTUYECKUX OOBEKTaxX, a TaKKe
MPOTHBOPEYHH Pa3HOTO PO/, BEISIBICHHBIX B PA3IMYHBIX HH()OPMAIIMOHHBIX UCTOYHUKAX;

pa3pabaThIBaTh IJIaH PEHICHUs MTPOOIEMBI ¢ YIETOM aHaIM3a HMEIOIUXCSl MATEPUANIEHBIX U HEMaTePHaIbHBIX PECYPCOB;

BHOCHUTH KOPPEKTHBEI B JICATEIbHOCTD, OIICHUBATH COOTBETCTBUE PE3YIbTATOB IEIISIM, OIICHUBATH PUCKH MTOCIIEICTBHI JAEATEILHOCTH;

KOOPAWHHUPOBATH U BBITIOIHSTH Pa0OTY B YCIOBHSX PEAIbHOTO, BUPTYaIbHOTO U KOMOMHHUPOBAHHOTO B3aUMOJICHCTBHS,

pa3BUBATh KPeaTUBHOE MBIIUICHHE NIPU PEIICHUH )KU3HEHHBIX TPOOIIEM.

2) 0a3oBbIe HCCJIeN0BaTeIbLCKHE IeiicTBUS:

BJIaA€Th HaBbIKaAMH y‘{€6HO—I/ICCHC,Z[OBaTeHBCKOﬁ u HpOGKTHOfI ACATCIbHOCTH, HABbIKAMHU PA3PCHICHUS HpO6J'I€M, CIIOCOOHOCTBIO M TOTOBHOCTBIO K CaMOCTOATCIIBHOMY
TIOUCKY METOAOB PCIICHUA MPAKTUICCKUX 3aaa4, IPUMECHCHHUIO pa3JIMYHbIX MECTOJ0B IMMO3HAHUA

HCIOJIB30BaTh Pa3JIMYHbIC BUABI ACATCIbHOCTU MO MOJYYECHUIO HOBOI'O 3HAHUA, €0 MHTEPIIPETALINN, HpeO6pa3OBaHI/IIO " MPUMEHCHUIO B y‘le6HI)IX CUTyalusax, B TOM
YHCJICe TIpU CO3AaHUN y‘IG6HBIX 1 COLUAJIBHBIX TPOCKTOB;

(POpMHpOBaTL Hay‘IHbIﬁ THUII MBIIIJICHUA, BJIAACTh Haquoﬁ TGpMHHOHOFHCﬁ, KIIFOYCBBIMH IIOHATHUAMHU U MECTOAAMMU,

CTaBUTh N (bOpMyHI/IpOBaTB cOOCTBEHHBIE 3a1a4u B 06pa3013aTenLH0171 JACATCIBHOCTH U )XKU3HCHHBIX CUTYAIIUAX,

BBISBIISITh NPUYMHHO-CIICJCTBEHHBIE CBS3M W aKTyaJIW3WpOBATh 3ajady, BBIIBHraTh THUIOTE3y €€ PpEIIeHMs, HaXOJWTh apryMEHTHI JUI JI0Ka3aTeJIbCTBA CBOMX
YTBEPK/ICHHH, 331aBaTh apaMeTPhl U KPUTEPUH PELICHHS;

AHAIU3UPOBATH ITOJYUYEHHBIE B XOE PELUICHUs 3aJauld pe3yibTaThl, KPUTHYECKU OLIEHMBATHh UX JOCTOBEPHOCTH, MPOTrHO3UPOBATH U3MEHEHHUE B HOBBIX
YCIIOBUSX;

JlaBaTh OIIEHKY HOBBIM CUTYAIlHsIM, OIICHUBATh TIPUOOPETEHHBIN OIIBIT,



OCYILECTBIIATD IeJICHAIIPAaBICHHBIN TIOMCK MIEPEHOCA CPEACTB U CIIOCOO0B IEHCTBUS B MPOPECCUOHANBHYIO CPEAY;

yMETh MEPEHOCUTH 3HAHUS B TTO3HABATEIBHYIO M MIPAKTHUECKYIO 001aCTH KHU3HEAESTEIbHOCTH;

yMEeTh MHTETPUPOBATh 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00IacTei;

BBIJIBUTATh HOBBIE HJIEH, TIpEeJIaraTb OPUTrHHAIbHbBIE IOAXO0bl  PELICHNUs, CTABUTh MPOOIEMBbI U 3a[]auH, JOMYCKAIOIINE allbTePHATUBHBIC PEILICHHS.

3) paGora ¢ uHpopmanueii:

OpUEHTHPOBATHCA B PA3IMIHBIX UCTOYHHKAX WHPOpPMANUHU (TEKCTE YIeOHOTO MOocoOus, HayIHO-TIONYJIIPHON JTHTEepaType, OMOIIOTHIECKHAX CIIOBAPSIX M CIIPABOYHHUKAX,
KOMIBIOTCPHBIX bazax JaHHBbIX, B I/IHTepHeTe), AHaJIU3UPOBATH I/IHq)OpMaIII/IIO Ppa3JINYHbBIX BUAOB U (bOpM NpeaACTaBJICHUSA, KPUTUYCCKU OLICHUBATH eé JOCTOBCPHOCTL U
HECIPOTHUBOPEUYNBOCTD,

(hopMyIHPOBATH 3aPOCH U IPUMEHSATH Pa3IHMIHBIE METOIBI TIPY TIOMCKE B 0TOOpE OHOIOTHIecKoi nHpopMauy, HeOOXOAUMOM JJIS BRITIOJHEHUS YIeOHbBIX 3a1a4;

MproOpeTaTh OIBIT HCIONB30BaHUS HH()OPMAIIOHHO-KOMMYHHKATHBHBIX TEXHOJIOTHH, COBEPIICHCTBOBATH KYIBTYPY AKTUBHOTO HCIOJIB30BAHUSA PA3TUIHBIX
IIOUCKOBBIX CUCTCM,

CaMOCTOSATENIFHO BRIOMPATh ONTHMANBHYIO (POpMY MpeCTaBICHHUST OMOIOTHIECKOH HH(POpMANNH (CXEMBI, TPa(QHKH, THarpPaMMBI, TAOJHIIBI, PUCYHKH U IPYTOE);

HCIIOJIB30BATh Hay‘IHLIﬁ SA3BIK B Ka4CCTBC CPCACTBA IpU pa60Te ¢ OHOJIOrHYEeCKOit PIH(bOpMaL[PICfIZ NPUMCHATL XUMHUYCCKHUC, (I)I/ISI/I‘ICCKI/IC 1 MaTCMaTU4YCCKUC 3HAKHU U
CHUMBOJIBI, (OpMYITBI, a00pEBUATYPY, HOMEHKJIATYPY, HCIOJIB30BaTh U MPEOOPA30BBIBATH 3HAKOBO-CHMBOJIMYECKUEC CPEICTBA HATIIAIHOCTH;

BJIaJI€Th HaBBIKAMH PACIIO3HABAHU U 3AILUTH HHYOPMALUHU, HHPOPMALTMOHHON 0€30MaCHOCTH JIMYHOCTH.

OgyafieHue yHUBEPCAJIBHBIMIA KOMMYHHKATUBHBIMU JICICTBUSIMU:

1) oOmenue:

OCYIIECTBIISTh KOMMYHHKALIMK BO BCEX cepax jKM3HU, aKTUBHO y4acTBOBATH B JMANOTE MU JTUCKYCCHH MO CYHIECTBY 00CYyX)IaeMOH TeMbl (YMEHUE
3a/1aBaTh BOIPOCHI, BBICKA3BIBATH CYXACHHUS OTHOCUTENIBHO BBINIOJHEHHUS NPEJIaracMoi 3aJa4l, yYUTbIBaTh UHTEPECHl U COIJIACOBAHHOCTD MO3ULIUN JPYIUX
YYaCTHUKOB JIMAJIOTa WIH JUCKYCCHN);

pacro3HaBaTh HeBepOalbHBIE CPEACTBA OOIICHHS, TIOHMMAaTh 3HAYCHNE COIMATIbHBIX 3HAKOB, MPEIOCHUIOK BOSHUKHOBEHUS! KOH(IMKTHBIX CHUTYaIUH,
YMETh CMATYATh KOHQJIMKTHI M BECTH MEPETOBOPEI;

BJIaJIETh Pa3JIMYHBIMU CIIOCOOaMU OOLICHMS W B3aWMOJICHCTBUS, MMOHMMATh HAMEPEHHUs JPYTHX JIOJCH, MPOSBIATh YBAXKHUTEIHLHOE OTHOIICHUE K
cobeceIHUKY U B KOPPEKTHOH popMe GpopMymrpoBaTh CBOM BO3PaXKECHUS;

Pa3BEPHYTO U JIOTUYHO U3JIaraTh CBOXO TOUKY 3PEHUS C UCIIOIb30BAHUEM SI3BIKOBBIX CPECTB.

2) coBMecTHAas JesITeJIbHOCTh:

MOHUMATh W HCIOJB30BaTh MPEUMYIIECTBA KOMAaHIHOM W WHIMBHIYAIbHOW pabOTHl MPH PEHICHWH OHOJIOTUYECKOW NpoOJieMbl, 0OOCHOBBIBATH
HEOOXOIMMOCTh MPUMEHEHHSI TPYTIOBBIX (POPM B3aUMOJICHCTBUS MIPH PELICHUU YIeOHO 3a1au;

BBIOMpATHh TEMATHKY U METOABI COBMECTHBIX NEHCTBHN C YIETOM OOIINX HHTEPECOB X BO3MOKHOCTEN KaXKJIOTO YICHA KOJIJIEKTHBA,

IIPUHUMATh LEJIM COBMECTHOM JEATEIbHOCTH, OpPraHU30BBIBATH U KOOPAMHUPOBATH ACHCTBUS MO €€ JOCTHUKEHUIO: COCTABIATH IUIAH JEHCTBUM,
pacmpenensTs pojid C y4€TOM MHEHUI Y4aCTHHUKOB, 00CYKIaTh PE3yIbTaThl COBMECTHON PabOTHI;

OIIEHMBATh Ka4€CTBO CBOET0 BKJIa/a M KaKJOTO YYAaCTHUKA KOMAHBI B OOIINK Pe3yNIbTaT 10 pa3pad0TaHHBIM KPUTEPHSIM;

[peaJiaraTh HOBbIE IIPOEKTHI, OLIEHUBATH UJIEU C TIO3UIIMU HOBU3HBI, OPUTMHAIBHOCTH, IPAKTUYECKON 3HAUNMOCTH;

OCYIIECTBIISTh IO3UTHBHOE CTPATETUIECKOE TIOBEACHUE B PA3IIMUHBIX CUTYAIIUSX, TIPOSIBISITH TBOPUECTBO M BOOOpaKEHNE, ObITh MHUITUATUBHBIM.



OBjaseHue YHHUBEPCAJIbHBIMH PeryJisiTABHBIMU JAelCTBUSIMH:

1) camoopranmzanus:

UCTIONIB30BaTh OMOIOTHIECKNE 3HAHMS IS BBISBICHUS IPOOJIEM U UX PELICHHS B )KU3HEHHBIX M yUCOHBIX CUTYAIHAX;

BBIOMpPATh Ha OCHOBE OMOJNOTMYECKUX 3HAHUU LieNeBble M CMBICIOBbIE YCTAHOBKM B CBOMX JEHCTBHUAX U IOCTYIKaX MO OTHOLICHHWIO K JKHUBOH HPHUPOJE, CBOEMY
30POBBIO U 3I0POBBIO OKPY/KAIOIIHX;

CaMOCTOSTENIFHO OCYIIECTBIIATh IO3HABATENBHYIO JESITENBHOCTD, BBUIBIATH IPOOIEMBI, CTaBUTh M (OPMYIHPOBaTh COOCTBEHHBIE 3ahadd B 00pa30BaTEIbHOU
JIeSITEIbHOCTH U )KU3HEHHBIX CUTYalHsAX;

CaMOCTOSITENIBHO COCTABIATH [LUIAH PEIIEHNUs IPOOIeMbl ¢ y4€TOM UMEIOIIUXCSA PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEH U IPEANOUYTEHU;

JIaBaTh OLIEHKY HOBBIM CHUTYaIlUsIM;

pacumpATh paMK1 y4€OHOTO IpeIMeTa Ha OCHOBE JIMYHBIX PEANOYTCHNH;

JienaTh OCO3HAHHBIN BBIOOD, apIyMEHTHPOBATh €0, OpaTh OTBETCTBEHHOCTD 3a PEIICHUE;

OLICHMBATh MPUOOPETEHHBIH OIBIT;

crocoOcTBOBaTh (POPMUPOBAHUIO M TIPOSIBICHHUIO IIHPOKOHM 3PYIWIMK B pa3HbIX OOJACTSIX 3HAHUH, ITOCTOSHHO IOBBILATH CBOM 00pa30BaTENbHBIH M KyIbTYpPHBIH
YPOBEHbB.

2) CAaMOKOHTPOJIb:

JlaBaTh OLEHKY HOBBIM CUTYyallUsIM, BHOCUTh KOPPEKTHUBHI B AEATEIILHOCTD, OLIEHUBATH COOTBETCTBUE PE3YJIHTATOB LEISIM;

BJIaJI€Th HABBIKAMM ITO3HABATEIbHON PeQIEKCHH KaK OCO3HAHUS COBEPILAEMbIX NCHCTBUI M MBICIUTEIBHBIX MIPOLECCOB, UX PE3YJIbTATOB U OCHOBAHMH,
WCTIONB30BaTh NPUEMBI pedIEKCUH 1151 OLICHKH CUTYalluH, BEIOOpa BEPHOTO PELICHNUS;

YMETh OLICHUBATh PUCKH U CBOEBPEMEHHO IIPUHUMATH PEILIEHHS [0 UX CHUKEHUIO;

MPUHUMATH MOTHBBI U apTYMEHTBI APYTHX MPH aHAJIN3€ PE3YIbTATOB ACATEILHOCTH;

3) npuHsATHE Ce0NA M APYrHUX:

MPUHUMATE ce0s1, MOHUMAsl CBOU HEJOCTATKU M JOCTOMHCTBA;

MPUHUMATh MOTHBBI U apIYMEHTHI APYTHX MIPH aHAJIHM3€E PE3YNIbTAaTOB AEATEIbHOCTH;

MpPU3HABATh CBOE MPABO U MPABO APYTUX HA OMINOKHU;

pa3BUBaTh CIOCOOHOCTH MOHUMATh MHP C MO3UIIUH JIPYTOro YeJoBeKa.

HPEIMETHBIE PE3YJIBTATBI

[IpeameTHble pe3ynbTaThl OCBOCHHS COJEpXaHWs ydeOHOro mpeaMera «buomorusi» Ha yriryONEHHOM YpOBHE OpHUEHTHPOBAHBI Ha oOecreueHHe
npoduiabHOro 00ydeHus: oOydaronuxcs Ouojoruu. OHU BKIIIOYAKOT: crenuduyeckue ajisi OMOJIOrMHM HaydHbIC 3HAHMS, YMEHHS M CIIOCOOBI JIEHCTBHMA IO
OCBOCHUIO, UHTCPIPECTALIUN 1 Hp606paSOBaHI/IIO 3H8HHI7[, BUIbI JCATCIIBHOCTU 110 ITOJYYCHHNIO HOBBIX 3HAHUU U X IMPUMCHCHHUIO B PAa3JIMYHBIX yT-Ie6HBIX, a
TaK)Ke B pealbHbIX KU3HEHHBIX CUTyalusX. [IpeqMeTHbIe pe3yapTaTsl IpeACTaBICHBI 10 TOAaM U3yYEHUS.

[IpenmeTrHbIe pe3yabTaThl OCBOCHUS YueOHOTO mpeamera «buonorus» B 10 knacce n0MKHBI OTPAXKaTh:

c(OPMHUPOBAHHOCTb 3HAHWH O MECTE€ M POJIM OMOJOIMH B CHUCTEME ECTECTBEHHBIX HAyK, B (DOPMUPOBAHMH €CTECTBEHHO-HAYYHOW KapTUHBI MHpA, B
MO3HAHUM 3aKOHOB MPHUPOABI M PELICHUH NPOOJIEM PalMOHAJILHOTO MPHPOJONOIB30BAHMs, O BKIAAE POCCUHCKMX M 3apyOeKHBIX YUEHBIX B DPa3BUTHE
OHOJIOrUY;



BJIAJICHUE CHCTEMON OMOJIOTHYECKNX 3HAHHUH, KOTOpasi BKIIOYACT: OCHOBOIOJATAIONINE OMOJIOTHUECKHE TEPMHUHBI U MTOHATHA (KU3HB, KJIETKA, OPTaHU3M, METa00oIn3M,
TOMEOCTa3, CaMOPETYIISIHS, CaMOBOCIIPOM3BEICHNE, HACIIEACTBEHHOCTh, N3MEHUYNBOCTD, POCT M PAa3BHUTHE), OMosormueckue Teopuu (kiaerodHas Teopus 1. IlIBanma, M.
lneitnena, P. BupxoBa, xpomocomHasi Teopusi HacineactBeHHocTH T. Moprana), yuenus (H. M. BaBunmoBa — 0 meHTpax MHOrooOpasusi U IPOUCXOXKICHHS KYJIbTYPHBIX
pacTeHuii), 3aK0HbI (eAMHOOOPa3Ks MOTOMKOB MEPBOTO ITOKOJICHHS, PACIICIUICHNS, YACTOTHI TaMeT, HE3aBHCUMOI0o HacienoBaHus I. MeHOens, TOMOJIOTHIECKUX PSIOB B
HacleAcTBeHHOH m3MeHunBocT H. V. BaBunoBa), mpuHIUIBI (KOMIUIEMEHTapHOCTH);

BJIaJICHUE OCHOBHBIMH METO/aMH HAayYHOTO ITO3HAHUsI, WCIIOJb3YeMbIX B OMOJIOTMUECKHMX HCCIEJOBAaHHSAX JXMBBIX OOBEKTOB (ONHCAaHUE, M3MEpeHHe, HaOJIoJeHue,
9KCIEPUMEHT);

YMEHUE BBIJIEIATH CYIIECTBEHHBIE IIPU3HAKU: BUPYCOB, KJIETOK IIPOKAPUOT U DYKApPUOT, OJHOKIETOYHBIX 1 MHOTOKJIETOYHBIX OPraHU3MOB, B TOM YHCIIE
OakTepuii, rprOOB, paCTCHUH, )KUBOTHBIX M YCIIOBEKA, CTPOCHHUS OPraHOB U CUCTEM OPTaHOB PACTEHUH, )KUBOTHBIX, YEJIOBEKA, ITPOIECCOB KU3HEACATCILHOCTH,
MPOTEKAIONIUX B OpPraHM3MaxX PACTECHHUM, dXUBOTHBIX W YEJIOBEKa, OMOJOTMYECKUX IPOIIECCOB: OOMEHA BellecTB (MeTaboJIM3M), TPEBpAIlCHUS 3HEPTHH,
OpoXXeHHUsl, aBTOTPOGHOrO U TETepOTPOPHOro TUIOB TNHTaHHA, (QOTOCHHTE3a M XEMOCHHTE3a, MHTO3a, Melo3a, TaMeToreHesa, sMOpHOreHesa,
MOCTAMOPHUOHAIILHOTO Pa3BUTHS, PAa3MHOKEHUS, HHIAMBH/IyaIbHOI'O Pa3BUTHS OpPTaHnW3Ma (OHTOI'€HE3a), B3aMMOJICHCTBUS T€HOB, TE€TEPO3UCA, UCKYCCTBEHHOIO
otbopa;

YMEHHE YCTaHABIMBATh B3aMMOCBS3H MEXY OPraHOMJIAMH KJICTKH U UX (YHKIMSIMH, CTPOCHHUEM KIETOK Pa3HBbIX TKaHEH W UX (DYHKIUSIMH, MEKIY
OpraHaMHy ¥ CHCTEMaMH OpraHOB y PaCTCHUH, )KUBOTHBIX U Y€JIOBEKa U UX (DYHKIUSIMH, MEXy CHCTEMaMH OpraHOB U UX (YHKIMSIMH, MEX]y dTallaMu 0OMeHa
BEIICCTB, 3TAallaMU KJICTOYHOT'O ITMKJA U JKU3HEHHBIX IIUKJIOB OPraHM3MOB, 3TalaMH dMOPHUOHAILHOTO Pa3BHTHS, TCHOTUIIOM U (DEHOTHIIOM, (DEHOTHUIIOM U
(akTopaMu cpeiibl OOUTAHUS;

YMEHHE BBISBIATh OTJINYUTEIBHBIE TPU3HAKY KUBBIX CUCTEM, B TOM YKCJIE PACTEHUN, )KUBOTHBIX U YEJIOBEKA;

YMEHHE HCIOIF30BaTh COOTBETCTBYIOIINE apTyMEHTHI, OMOIIOTHYECKYI0 TEPMHHOJIOTHIO U CUMBOIIUKY IS TOKA3aTEIbCTBA POJICTBA OPTaHU3MOB Pa3HBIX
CUCTEMAaTUYECKUX T'PYIIIL,

YMEHHE pelaTh OWOJOTHYECKHEe 3a/ayH, BBIIBIATH NPUYMHHO-CICICTBEHHBIC CBSI3M MEXIY HCCIEAYEeMBbIMA OWOIIOTUYECKHMMH TIpOIeccaMi H
SIBIIEHUSIMU, J€J1aTh BBIBOABI U IIPOTHO3BI HA OCHOBAHUH ITOJIyY€HHBIX PE3YJILTATOB;

YMEHHE BBITIOTHATH Ta00paTOpHBIE U MPaKTUIEeCKHe PadoThl, COOIOAATE paBUJia MpH padboTe ¢ y4eOHBIM H J1a00paTOPHBIM 000PYIOBAaHHEM;

yYMEHHE BBIIBUTATh THIIOTE3bI, TPOBEPSTH UX SKCIIEPUMEHTAILHBIMH CPEJICTBAMH, (POPMYJIIHPYS LIENb UCCIIEA0BAHMUS, aHAIM3UPOBATH MOJIydeHHbIC Pe3yJIbTaThl U JIeJIaTh
BBIBOJIBI;

YMEHHE yJacTBOBaThb B y4e€OHO-MCCIENOBATENbCKOH paboTe 10 OMOJIOTHH, SKOJIOTHH M MEJULMHE, MPOBOAMMON Ha 0a3e IMIKOJIBHBIX HayYHBIX OOIIECTB, H ITyOJIMIHO
NPE/ICTABISITh TTOJIyYSHHbIE PE3YJIbTaThl HA YIYEHUUECKUX KOH(EpeHIHsIX;

YMEHHE OIICHMBAaTh 3THYECKHE AacleKThl COBPEMEHHBIX MCCIEJOBAaHUM B 007acTH OHMOJIOTMM M MEIWIMHBI (KIOHMPOBAaHHE, MCKYCCTBEHHOE OIUIOJOTBOPEHHE,
HarpasJeHHOE U3MEHEHHE TeHOMa U CO3/1aHHEe TPAHCTEHHBIX OPraHU3MOB);

YMEHHE OCYIIECTBIIATH OCO3HAHHBINH BBIOOp Oyaymiel MpodecCHOHaNbHON JEeITeIbHOCTH B 00JIacTH OMOJIOTHH, MEJUIIMHBI, OMOTEXHOJIOTHH, BETEPUHAPUH, CEIILCKOTO
XO34HCTBa, MHUIIEBONH NPOMBIIUICHHOCTH, YIIyOJIATh MO3HABATEIBHBIM MHTEPEC, HANpPABICHHBIH HAa OCO3HAHHBIH BBHIOOP COOTBETCTBYIOIIEH mpodeccur W MpOIODKEHHE
Oroy0rN4ecKoro 0Opa3oBaHus B OPraHU3ALMIX CPETHET0 MPOPECCHOHATIBHOTO U BEICIIEro 00pa3oBaHusL.

[IpeamerHbIe pe3yabTaThl OCBOCHUS YUeOHOTO mpeamera «buonorus» B 11 kiacce N0MKHBI OTPAXKATh:

c(hOpMHUPOBAHHOCTH 3HAHUI O MECTE M POJIH OUOJIOTHH B CUCTEME €CTECTBEHHBIX HayK, B (DOPMHUPOBAHNH COBPEMEHHOHN €CTECTBEHHO-HAYYHON KapTHHBI
MUpa, B I[O3HAHMM 3aKOHOB TMPHPOJAbI W PEIICHHUH 3KOJOTHYECKHX MPOOJeM 4YeOBEUECTBA, a TaKXKe B PEIICHHH BOMPOCOB PaI[MOHAIBHOTO



MPUPOAOIONB30BAHMS, U B (JOPMHUPOBAHUM LIEHHOCTHOTO OTHOMICHHUS K MPHPOJE, OOLIECTBY, YENOBEKY, O BKJIAZEC POCCHUICKHX U 3apyOeKHBIX YyUEHBIX-
OMOJIOTOB B Pa3BUTHE OMOJIOTHH;

yMEHHUE BIIJIETh CUCTEMON OMOJOTHUECKMX 3HAHHM, KOTOpask BKIIOYACT ONpEACTICHUS M MOHMMAaHUE CYIIHOCTH OCHOBOIOJNAralolInx OHOTOTHYECKUX
TEPMUHOB U MOHITUH (BUA, SKOCUCTEMa, Ouocdepa), Ononoruueckue Teopun (3BomouonHas Teopus Y. JlapBuHa, cCHHTETHYECKast TECOPHS IBOJIOIIHN), YUCHHS
(A. H. CerepriioBa — 0 myTsx ¥ HalpaBlieHusX Boitonuu, B.M. Bepaanckoro — o 6uocdepe), 3akonsl (reHeTnueckoro pasHoBecus k. Xapau u B. BaitnOepra,
3apogpimeBoro cxoactea K. M. bapa), mpaBuna (Munumyma O. JluOuxa, SKOJIOrHYECKONW MUpPaMUIBI 3HEPTHH), THMOTE3bl (runote3a «vupa PHK» V.
I'unGepra);

yMEHHUE BIAJCTh OCHOBHBIMH METOJAaMH HAayYHOTO IO3HAHUS, HCIIONb3yeMbIMH B OMOJOTMYECKHX HCCIIEIOBAHUSX JKUBBIX OOBEKTOB M IKOCHUCTEM
(onmcanue, u3MepeHne, HabIIoAeHUE, IKCIIEPUMEHT), CIOCO0aMHU BBISIBJICHUS M OLIEHKU aHTPOIIOT€HHBIX M3MEHEHHH B TIPUPO/IE;

YMEHHUE BBIJICNATh CYIIECTBEHHBIC MPH3HAKHU: BUAOB, OMOTEOLIEHO30B, SKOCUCTEM M OHOC(EpHl, CTaOMIM3UPYIOIIETO, IBMKYIIETO U Pa3phIBAIOIIETO
€CTECTBEHHOI0 OTOOpa, auIOMaTPHYECKOTO M CHUMIIATPUYECKOTO BHI000pa30BaHMSA, BIHMSHUS [BIKYIIUX CHJI JBOJIIOUUM Ha TEeHO(MOH] MOIMYJISINH,
MPUCTIOCOOIEHHOCTH OPTaHU3MOB K cpejie OOMTaHMs, YepeA0BaHMS HApaBlIeHUI 3BOJIIOLUH, KPYTOBOPOTA BELIECTB M MTOTOKA SHEPTUHU B DKOCUCTEMAX;

YMEHUE YCTAaHABIIMBATH B3aHUMOCBSI3U MEXIY NPOLIECCAMU 3BOJIOLHH, JBIKYIIUMU CHUJIAMU aHTPOIIOT€HE3a, KOMIOHEHTAMH Pa3IN4HbIX 3KOCUCTEM U
MIPHUCIIOCOOICHUSMH K HUM OPTaHH3MOB;

YMEHUE BBIABIIATH OTJIMYUTECIBHBIC ITPU3HAKU KUBBIX CUCTEM, HpI/ICHOCO6J'IeHHOCTb BUOOB K CpCac O6I/ITaHI/Iﬂ, a0MOTUYECKHUX U 6I/IOTI/I‘ICCKI/IX KOMITIOHCHTOB 3KOCHCTEM,
B3aHMMOCBS3eH OpraHmu3MoB B COO6H_ICCTBaX, AHTPONOICHHBIX W3MEHEHUM B DKOCHUCTEMAaX CBOCH MCCTHOCTH,

YMCHUC HCHOJIB30BaThb COOTBCTCTBYIOIIHUC AapTyMCHTHI, 6I/IOJ'IOFI/I‘IGCKyIO TCPMHUHOJIOTUIO W CHMBOJIMKY I [JOKAa3aTCJIbCTBA POJACTBA OPraHU3MOB PAa3HbIX
CUCTCMATHUYCCKUX I'PYIIL, B3AUMOCBA3U OPraHU3MOB U CPC/ibl O6I/ITaHI/I$[, CANHCTBA YCJIOBCYCCKUX pac, H€O6XOI[I/IMOCTI/I COXpaHCHUA MHOFOO6paBI/IH BHUJOB U 3KOCHCTEM KakK
YCJIOBHUSI COCYIIIECTBOBAHUSI IIPUPOIBI U YEIIOBEUECTBA,

yMEHHUE peliaTh OHOJOTHYECKHE 3aJadud, BBIBISTH MPHYMHHO-CIICJACTBEHHBIE CBSI3M MEX]y HCCICAyeMbIMH OHOJIIOTHUECKUMHU TpoIeccaMu U
SIBIIEHUSIMH, JIEJIaTh BBIBOABI M TPOTHO3BI HA OCHOBAHUH MOJIYYEHHBIX PE3yJIbTaTOB;

yYMEHUE BBITOJIHATH Ja00paToOpHbIE H MPAKTHUECKUE PadOTHI, COOIIOIATH MTPpaBMIiIa pH paboTe ¢ yueOHBIM U 1ab0paTOPHBIM 000PY/IOBaHUEM;

yYMEHUE BBIIBUTaTh THUIOTE3BI, MPOBEPSATh MUX IKCIEPUMEHTAILHBIMU CpeACTBaMH, (GOpMYyIHUpys IIelb HCCIE/OBAHUS, aHAIM3HPOBATh MOITy4YECHHBIC
pe3yNbTaThl M 1€71aTh BBIBOJIBL;

YMEHHE y4acTBOBaTh B yUeOHO-UCCIIEA0BATENBCKON paboTe 110 OUOJIOTHH, 3KOJIOIMH M MEIIUIIMHE, MPOBOJMMON Ha 0a3e IIKOJbHBIX HAYYHBIX OOIIECTB,
Y TyOJIMYHO TPEICTABIISATH TOMYUYCHHBIC PE3yJIbTaThl HA YUSHHYECKHX KOH(PEPEHIINSX;

yYMEHHUE OILIEHMBATh THUIOTE3bl W TEOPHUH O TPOMCXOXKICHWU KHM3HH, YeJOBeKa M YeJIOBEYECKHX pac, O TPUYMHAX, MOCIEJCTBUSX M CHOCO0ax
MpeoTBpalIeHus rI00ANLHBIX H3MEHEHUH B Orocdepe;

YMEHHE OCYIIECTBJISATh OCO3HAHHBIN BBIOOP Oyaymied mpodeccHoHaNbHOW ACITECIBHOCTH B 00JACTH OHOJIOTHH, DKOJIOTHH, MPHUPOIOIOIb30BAHMS,
MEINIMHBI, OMOTEXHOJIOTHH, ICUXOJOTHH, BETEpUHAPWHU, CEIBCKOTO XO34WCTBA, IHUIIEBOW MPOMBIIIIEHHOCTH, YTIIyOJSATh IO3HABAaTENbHBIN HHTEpEC,
HampaBJieHHBIH Ha OCO3HAHHBIN BBIOOP COOTBETCTBYIOIIEH MpodeccHu W TPONOIDKEHHE OHOJOTHYECKOTO OOpa3oBaHMS B OpPTaHHU3AIMSIX CPETHErOo
MpoeCCHOHANBEHOTO U BBICIIIETO 00Pa30BaHHSI.



TEMATHYECKOE IIVIAHUPOBAHUE

10 KJIACC
KoauuecTBo yacoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3aeioB H TeM (uudposbie)
KonTposabHbie IIpakTnuyeckue
n/n NPOrpaMMbI Beero oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypcbl
1 buosnorus xkak Hayka 1
2 JKuBble cucTeMBbl U UX U3yUYEHHE 2
3 Buonorns knetkn 2 0.5
4 XuMHyeckas OpraHu3anus KIeTKH 10 1
5 Crpoenne 1 QYHKIINH KICTKH 8 2
6 OOMEH BEIIECTB U MPEBPAICHAE YHEPTUH B 9 1
KJIETKE
7 Hacnencreennas nHpopmanus u 9 0.5
peanu3anys e€ B KIIETKE ’
8 JKHW3HEeHHBIN UK KJIIETKA 6 1
9 Crpoenne 1 QyHKIINH OPraHU3MOB 17 1.5
10 PasmHOXeHHME 1 pa3BUTHE OPraHU3MOB 8 1.5
1 I'eHeTHKa — HayKa O HACIIEJCTBEHHOCTH H ) 0.5
M3MEHYUBOCTH OPTaHU3MOB ’
12 3aKOHOMEPHOCTH HACJIeICTBEHHOCTH 10 1
13 3aKOHOMEPHOCTH U3MEHUYUBOCTH 6 1
14 I'enernka deroBeka 3 0.5
15 Cenexuust OpraHu3MoB 4 1
16 BuoTexHONIOrus U CUHTETUYECKAs OMOJIOTHS 4
17 PesepBHOE Bpemst 1
OBIIEE KOJIMYECTBO YACOB I10 I[TPOI'PAMME 102 0 13




11 KJIACC

KoJnuecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3aesioB U TeM (uu¢posbie)
KonTpoabsHsbie IIpakTHyeckue
n/n MpPOrpaMMbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypchbl
| 3apoXkIeHUE U Pa3BUTHE YBOITIOLHOHHBIX 4
MIPEACTaBICHUI B OnoI0THI
2 Muxkpo3Bonronus 1 €€ pe3yJibTaThl 14 2
3 MakposBostouus U €€ pe3yabTaThl 6
[IpoucxoxaeHue U pa3BUTHE KU3HHU Ha
4 15 1.5
3emie
5 [IpoucxoxaeHue 4enoBeKa — AHTPOIIOTEHES 10 1
DKoJorusl — HayKa O B3aMMOOTHOIICHHUAX
6 OpraHu3MOB U HaJJOPIaHU3MEHHBIX CUCTEM C 3 0.5
OKpY Karouiei cpenoi
7 OpraHu3Mebl U cpeia 0OuTaHus 1.5
DKOJIOTHS BUAOB U MOMYJISAIUI 0.5
OKoorus coobIecTB. DKOJIOTHYECKHE
9 H 12 0.5
CHCTEMBI
10 Buocdepa — rinobanpHAs IKOCHCTEMA 6
11 UYenoBek U OKpy:xarolas cpena 6
12 PesepBHOE BpeMst
OBIIEE KOJIMYECTBO YACOB I10 [IPOTPAMME 102 0 7.5







IHOYPOYHOE IINTAHUPOBAHMUE

10 KVIACC
Kosmm4ecTBo yacos DJIeKTPOHHBIE
Ne Hdara undposbie
Tema ypoka Konrponbunie | Ilpakruueckue
n/n Bcero H3YyYCHUS oOpa3oBaTeJibHbIE
padoThI padoTHhI
pecypcsl
| Buonorus xak KoMIIeKCHas HayKa M Kak |
4acTh COBPEMEHHOTO O0IIeCTBa
2 JKuBble cCTEMBI U UX CBOWCTBA 1
3 YpoBHEBast OpraHu3alus )XKUBbIX CUCTEM 1
4 HcTopust OTKPBITHS U U3YUYEHUSI KICTKH. |
Kinerounas Teopus
MeTo bl MOJIEKYJISIPHOM U KJIIETOYHOM
6nonoruu. [IpakTrdeckas padora «M3yueHne
5 METOJIOB KJIETOYHOH OHOIOTHH | 0.5
(xpomatorpadus, 3neKTpodopes, '
muddepeHraTbHOe IEHTPUPYTHPOBAHHUE,
TI1IP)»
6 XUMHUUECKUI COCTaB KIETKH 1
7 MunepasibHBIE BEIIECTBA KJIETKH, UX |
Guonornveckas posb
OpraHudeckue BEeIecTBa KISTKH — OEJIKH.
8 JlaGoparopHas pabota «OOHapyxeHUe 1 0.5
0eJIKOB ¢ IOMOIIBIO KaUeCTBEHHBIX PEaKIIHi»
9 CaoiicTBa, Kaccupukanus 1 GyHKIHN 1
6ernKoB
10 OpraandecKre BemecTBa KIeTKH — 1
YTIIEBOABI
11 Opranndeckye BEIIEeCTBA KIETKU — JTUIUABI 1
Hyxneunossie kucnotsl. JIHK u PHK.
12 JlabopatopHas padora «VccnenoBaHue 1 0.5

HYKJICMHOBBIX KHCJIOT, BBIACIICHHBIX 13




KJIETOK Ppa3JINYHbIX OPraHU3MOB)

13

14

Crpoenue u ¢pynkuun ATO. Ipyrue
Hykneosuarpugochatsr (HTD)
CexBenupoBanue JJHK. MeToibl reHOMUKH,
TPAHCKPUNTOMUKH, TIPOTEOMUKH

15

Mertobl CTPYKTYpHOI OHOJIOTHH

16

Twunel KJIETOK. HpOKapI/IOTI/I’{eCKaH KJICTKa

17

18

19

CrpoeHue 3yKapHOTHYECKON KIETKH.
IIpaxTrdeckas paborta «/3ydeHue cBOMCTB
KJIETOYHOH MEMOpaHbI»

IToBepXHOCTHBII anmapaT KJIETKH

OnHOMEeMOpaHHbIE OPTraHOUABI KIETKH.
IIpaktuueckas padora «3yueHne ABMKCHHS
IIUTOIUIa3MBbI B PACTUTEIBHBIX KIETKAX»

0.5

0.5

20

[TomyaBTOHOMHBIE OPTaHOUIBI KIETKH:
MHUTOXOH/IpHH, TuIacTuAbL. JlaboparopHas
pabora «/ccnenoBanue mia3mMonusa u
JIeTIIa3MOJIM3a B PACTUTENBHBIX KIETKAX)

0.5

21

HememOpaHHBIE OpraHOUABI KIICTKH

22

Crpoenue u HyHKLIUH siApa

23

24

25

CpaBHHTENbHAS XapaKTEPUCTHKA KIETOK
sykapuot. JlabopaTopHas padora «M3yuenune
CTPOEHHMS KJIETOK Pa3INIHBIX OPTaHU3MOBY»

ACCUMMJISIIHS U TUCCUMUJISIIIAS — JIBE
CTOpOHBI MeTabonu3Ma. Tunbsl oOMeHa
BemiecTB. JlaboparopHas pabota «3ydenne
KaTaJTUTHYECKON aKTUBHOCTH (DepMEHTOB (Ha
MpUMepe aMHJIa3bl K KaTaaas3bl)»

DepMEHTATUBHBIN XapaKTep peakuui
KIETOYHOTO MeTabonu3Mma. JlabopaTopHas
pabota «M3ydenue pepMEHTAaTUBHOTO
paciienieHns IepoKCcHIa BOAOPOaa B
PaCTUTCIBHBIX U JKUBOTHBIX KJICTKAX»

0.5

0.5




26

Benkun-akTuBaTOPHI M OEMTKA-MHTHOUTOPHI

27 ABTOTpO(HBIN THIT 0OMEHA BEIIECTB 1

28 doTtocuHTe3 1
Xemocunres. JlaboparopHas padoTa

29 «CpaBHEeHHE TIPOIIECCOB (POTOCHHTE3A U 1 0.5
XEMOCHHTE3a»
AHa’poOHbIe opraHu3Mbl. Bujsl OposkeHus1.

30 JlabopaTopHnas padota «CpaBHECHHE 1
MPOLIECCOB OPOKEHUS U IBIXAHHSD»

31 AbdpoOHBIEC OpraHnu3MBbl. DTkl |
9HEPreTH4ecKoro ooMeHa
OHeprusi MeMOPaHHOTO TpaieHTa IPOTOHOB.

32 Cunte3 AT®: pabota npotoHHO#t ATD- 1
CHHTAa3bl

33 Peaxiuy MaTpU4HOTO CHHTE3A 1

34 Tpanckpumnius — matpuuHblit cuaTe3 PHK 1

35 Tpancnsuus u e€ Tanbl 1

16 KoaupoBanue aMuHOKUCIIOT. Posib pubocom B |
6uocuHTe3e Oenka

37 Opranuzanus reHoMa y IpoKapuoT U |
9YKapuoT

18 MostekysipHble MEXaHU3MbI DKCITPECCHU |
T€HOB Y 3YKapuoT
Bupycsl — BHeKJI€TOUHBIE (OPMBI XKU3HHU U

39 obnuratHbie mapasuThl. [IpakTuyeckas pabora 1 0.5
«Co3ganne MOIeTT BUPYyCa

40 BupycHsle 3a001eBaHNs YeI0BeKa, 1
JKUBOTHBIX, PACTEHHUN

41 HanorexHomornn B OMOJIOTHH ¥ MEIUIINHE 1

42 JKW3HEHHBIH IUKIT KJIETKH 1

43 Martpuunsrii cunres JJHK 1

44 Xpomocomsl. JlabopaTopHas padboTa 1 0.5




«V3yueHne XpoMOCOM Ha TOTOBBIX

MUKpOIpenapaTax»

45 JleneHue KJIETKU — MHUTO3
Tuns! ketok. Kapuoxunes u UTOKUHES.

46 JlabopatopHas pabota «Habmronenne Muros3a 0.5
B KJIETKaX KOHYMKA KOpEIIKa JIyKa (Ha '
TOTOBBIX MUKpOIIpENaparax)»

47 Perynsiuus )KU3HEHHOTO LUKJIA KIETOK

48 OpranusM Kak eIMHOE LIEJI0E

49 Txanu pacrenwuii. JlaboparopHas pabora 0.5
«3yueHue TKkaHeW pacTCHUI» '

50 TkaHU )KUBOTHBIX 1 uesoBeka. JlabopaTopHas 0.5
pabora «/3yueHne TKaHEeH >KHBOTHBIX) '
Oprasnsl. Cuctems! opratoB. JlabopaTopHas

51 pabora «/3yueHne opraHoB IIBETKOBOTO 0.5
pacTeHus»

52 Ornopa Tena opraHu3mMoB

53 JIBrxKeHue opraHu3MoB

54 IIuranue opraHu3MoB

55 [Tutanne TO3BOHOYHBIX KUBOTHBIX.
[MumeBapurenpHas cuCTeMa 4eJIoBeKa

56 JIpIxaHue opraHu3MoB

57 JIpIxaHue TO3BOHOYHBIX JKUBOTHBIX U
YyesoBeKa

58 TpaHCHIOPT BEIIECTB Y OPraHU3MOB

59 KposenocHas crcrema Mo3BOHOUHBIX
JKUBOTHBIX U Y€JIOBEKa

60 Brigenenne y opraHusmMoB

61 3amuTa y OpraHu3MoB

62 MMmyHHas cuctema yenoBeka

63 Pa3npakuMocTsb U perynsnust y OpraHu3MoB




I'ymopanbeHas perynsanus 1 SHIOKpHHHAS

64 CHCTEeMa J)KMBOTHBIX M YEJIOBEKa

65 DopMBbI pa3MHOKEHUSL OPIraHU3MOB

66 ITonoBoe pazMHOXkeHUE

67 Meiios
I'amerorenes. OOpa3oBaHue U pa3BUTHE

68 MOJIOBBIX KJIeToK. JlaboparopHas pabota 0.5
«V3yueHne cTpoeHHst OJIOBBIX KIETOK Ha '
TOTOBBIX MUKpPOTIpErapaTax»

69 WuauBunyanbHOE pa3sBUTUE OPraHU3MOB —
OHTOTeHE3

70 3akiazika OpraHOB W TKaHEW U3 3aPOABIIIEBBIX
JICTKOB
Poct u pa3Butue xxuBoTHBIX. JIJaboparopHas

71 paboTa «BpIsIBIeHHE TPU3HAKOB CXOZCTBA 0.5
3apOJIBIIICH TO3BOHOYHBIX )KHBOTHBIX)
Pa3smHOeHUE U pa3BUTUE PACTEHUI.

72 JlabopatopHnas padota «CTpoeHHE OpPraHoOB 0.5
Pa3MHOXEHHNA BBICIITNUX paCTeHHﬁ»

7 HcTopus CTaHOBIICHUS W Pa3BUTHS T€HETHKH
KaK HayKH
OCHOBHBIE TOHATHS U CUMBOJIBI T€HETHKH.

74 JlabopatopHas pabota «/Ipo3odiia kak 0.5
00BEKT TCHETHUECKUX UCCIICIOBAHUI
3aKOHOMEPHOCTH HaCJIe0BaHUs IPU3HAKOB.
MoHorubpuaHOe CKpenuBaHue.

75 IIpaxTryeckas pabdota "3ydenue 0.5
Pe3yJIbTaATOB MOHOTHOPHIHOTO CKPELIMBAHHMS
y Apo30QuIb"

76 [{uronornyeckne 0OCHOBEI MOHOTHOPHTHOTO
CKPENIUBAHUSA

77 Ananmsupylolee ckpemunBanue. HeronHoe

JAOMHWHHPOBAHUE




Jurunbpunnoe ckpemmBanue. [IpakTrdaeckas

78 paboTta «3yueHue pe3yabTaToB 1 0.5
JIUTHOPUTHOTO CKPEIIUBAHUS Y APO30(UIBI»
79 HuTonorudeckre 0OCHOBBI TUTHOPUIHOTO |
CKPEIIBAHUS
80 CruerureHHOE HACJIEIOBaHUE IPH3HAKOB 1
81 XpoMOCOMHasI TEOpHS HACICICTBEHHOCTH 1
82 I'enernka mona 1
83 ['eHoTun xak mejgocTHas CUCTEMA 1
%4 I'eneTnueckuil KOHTPOJIb PA3BUTHUS PaCTEHUH, |
JKUBOTHBIX U UEJIOBEKA
25 M3meHunBoOCTh NpU3HAKOB. BHbl |
U3MEHYNBOCTH
86 MonudukanroHHas HU3MEHIUBOCTh 1
BapuanuoHHBIi psig U BapualluOHHAs KpUBasl.
JlabopatopHas pabota «lcciaenoBanue
87 3aKOHOMEPHOCTEH MOAN(DUKAITUOHHON 1 0.5
M3MEeHYUBOCTU. [locTpoeHre BapralmoOHHOTO
psifa U BapuallMOHHOM KpUBOI
28 l'eHOTHITMYECKAS N3MEHUYUBOCTH. |
KomOuHaTHBHAS H3MEHYMBOCTH
MyranuoHHast "3MEHYUBOCTE. [IpakTrueckas
89 pabota «MyTaruu y qpo30(uisl (Ha TOTOBBIX 1 0.5
MHUKpOTIpenapaTax)»
90 3aKOHOMEPHOCTH MYTAITMOHHOTO TIpOIieCcca. |
DNUTeHeTHKA B SITUTEHOMHUKA
91 I'eneruka yenoBeka. [IpakTuueckas padora 1 0.5
«CocTtaBieHUE U aHAJIU3 POAOCIOBHOIN '
92 MeTtoapl METUITMHCKON TeHETHKH 1
3HaueHue METUIIMHCKON TEeHETHKHU B
93 MPEAOTBPAILEHAN U JICYEHUN T€HETUYECKUX 1

3a00JI€BaHUI YeIOBEKA




OcHoBHBIE IOHATHA cenekiun. JlabopaTopHas

94 pabora «l3yueHne copTOB KyIbTYPHBIX 1 0.5
pacTeHuil ¥ NOpoJ JOMAIIHUX KUBOTHBIX)»
MeTomp! celeKIIMOHHOI pabOoTHL.

95 JlabopatopHas paboTa «/3y4eHne METOIOB 1 0.5
CEJNEKLUH paCTEHUID)
JlocTIbKeHUs CeeKIUU pacTeHuil u

96 JKUBOTHBIX. [IpakTHueckas pabora 1
«IIpuBHBKa pacTeHUI»

97 CoxpaHeHHe, U3y4yeHHe U UCIOJIb30BaHUE |
TEeHETUYECKUX PECYpPCOB
BrotexHoOTNS KaKk HayKa U OTpacib

98 npou3BocTBa. [IpakTudeckas padoTta 1 0.5
«M3yueHne 0OBbEKTOB OMOTEXHOIOTUI

99 OCHOBHBIE HAIIPABJICHUS CHHTETHUECKON |
6uonoruu

100 XpoMocoMHast U TEHHAsI UHKEHEPHUS 1

101 MemnnmHackne OMOTEXHOJIOTHH 1

102 PeszepBHbI ypoOK. HOBT(jpeHHe, 0000mIeHue, |
cHCTeMaTH3aLusl 3HAHUH

OBIIEE KOJIMYECTBO YACOB I10 [IPOT'PAMME 102 13.5




11 KJIACC

Ne
n/n

Tema ypoka

KoandecTBo yacoB

Bcero

KonTponbHble
padoThI

IIpakTHnyeckue
padoThI

JlaTta
H3y4YeHHs

JJIeKTPOHHBIE
uupposbIe
o0pa3oBaTebHbIE

pecypcesl

OpomonnonHas Teopus Y. Japeuna

JBrKylue cuiibl 3BOJIFOLIMK BUJOB 110 Y.
Hapsuny

Bbopr0a 3a cyiiecTBOBaHUE, €CTCCTBEHHBIN U
MCKYCCTBEHHBIH 0TOOD

®DopMHpOBaHUE CHHTETHYECKON TEOPHU
3BOJIIOLIUHI

DTansl 9BOJIIOIMOHHOTO MIponecca:
MUKPOI3BOJIIONUA U MAKPOIBOJIIONUA
HOHyJ’IHL[I/I)I — JJIEMCHTapHasA €AMHNuIa
3BOJJIFOIUH

3aKOH reHeTHYECKOr0 paBHOBecHs J[K.
Xapmu, B. BaitaOepra. JlaboparopHas padota
«BbIsBICHUE H3MEHYHUBOCTH Y O0COOCH
OJTHOTO BH/1a»

0.5

DneMeHTapHbIe (PaKTOPHI IBOJIIOIUH

10

D¢ ekt ocHoBaTens. P PeKT OYTHUIIOTHOTO
TOPJIBIIIKA

Murpanuu. M30a0uu NOMyIIsanun:
reorpaduueckas, OMoJoruIecKast

11

12

13

EcrecTBeHHBII 0TOOp — HaINpaBIIAIOMINT
(haxTOp BOIIOIIMH

ITonoBoit oTOOP

IIpucmocob1eHHOCTS OPTaHU3MOB Kak
pe3ynbTaT MUKpO3BoutoIny. JlabopaTopHas

pabora «3yueHune apomopdo30B u
WIN0AIalTalli Y pACTEHUH W )KUBOTHBIX»

0.5




[IprmMeps! IpUCTIOCOOTICHUH Y OPTaHU3MOB!
Mopdostornyeckue, GU3N0IOTHYECKHE,
OMOXMMHUYECKHE, TOBEJCHYECKHE.

14 0.5
JlabopatopHas pabota «IIpucnocobneHus
OpPTraHU3MOB U UX OTHOCHUTEIbHAS
1EeNIeco00Pa3HOCThY
Bun, ero xpurepuu u CTpyKTypa.

15 Jlabopatophas padota «CpaBHEHHE BHJIOB 110 0.5
MOP(HOJIOTHUECKOMY KPUTCPHUIO)

16 CrpykTypa BUIa

17 Bumoobpa3oBaHue Kak pe3yabTar
MHUKPO3BOIIOIHAN

18 CBs13b MUKPO3BOJIIOLUH U SITUAEMHUOJIOTUH

19 Makpossomntouus. [TaneonTonornueckue
METO/IbI H3YYCHHUS IBOJIOIUN

20 Buoreorpadudeckne METOIBI U3YUCHUS
SBOITIOIUH
OMOPHOTIOTHYECKHE U CPAaBHUTEIBHO-

21 MOP(HOJIOTHUECKUE METO Il H3yUCHHUS
SBOJTIOIUH
MonekynspHO-reHeTHYECKHE,

22 OMOXMMHYECKHUE U MATEMATHYECKUE METOIBI
M3yUYCHHSI IBOJIIOIIH

23 OO61mye 3aKOHOMEPHOCTH HBOJIIOIUU

4 AnantuBHas panuanus. HepaBHOMEpHOCTB
TEMIIOB 3BOJIIOIIUN

25 HayuHble rHIOTE3BI IPOUCXOMKIACHUS KUZHU
Ha 3emiie

26 JloHay4HBIE IPEICTABICHUS O 3aPOXKICHIH
KU3HH

7 OCHOBHBIE 3TaIbl HEOPTaHUYECKON
IBOJTIOIUH

28 T'unotessl 3apokAEHUS KUZHU




HcTopus 3eMiu 1 METONBI €€ H3yICHHUS.
JlabopatopHnas paboTa «3ydyeHue u

29 OIHCaHME UCKOMAeMbIX OCTaTKOB JPEBHUX 0.5
OpPTaHU3MOBY

30 HauvanbHble 3Tanbsl opraHn4eckoil 3BOIIOUN

31 OBoOLUA 3YKapuoT
OCHOBHBIE 3Talbl YBOMIOLUH PACTUTEIHLHOTO

3 mupa. [Ipaktuaeckas padora «3yuenue 0.5
0COOCHHOCTEH CTPOCHUS PACTEHUH PA3HBIX '
OTZEIIOB»

13 OCHOBHBIE 3Talbl 3BONIOLNHU JKUBOTHOTO
Mupa
OBomronns KUBOTHBIX. [IpakTHdeckas paborta

34 «V3yueHne ocobeHHOCTEH CTPOSHHUS 0.5
MO3BOHOYHBIX KHBOTHBIX)»

35 PazBuTHe xu3HM Ha 3eMJIe 1O 3paM U
neproaam

16 MaccoBble BEIMUPaHHUS — KOJIOTHUECKHE
KPHU3HCHI MPOIIIOrO

37 CoBpeMEeHHbIN SKOJOTHYECKUI KPU3HUC, Er0
0COOEHHOCTH

18 CoBpeMeHHasl CHCTeMa OPraHHYECKOTO
MPOIIIOTO

19 OCHOBHBIE CHCTEMATUYECKHE TPYIIIIHI
OpraHU3MOB

40 AHTPOIIONIOTHS — HayKa O YeJIOBEKE

41 Pa3Butue npencraBneHu 0 MPOUCXOKACHUN
yeloBeKa
MecTo yenoBeka B CHCTEME OPTaHIMYECKOTO

4 mupa. JlaboparopHas pabota «/3yuenue 0.5
0COOCHHOCTE! CTPOCHUS CKeJeTa YeIoBeKa, '
CBSI3aHHBIX C IPAMOXO0XKIECHUEM»

43 JIBIoKyIIME CUIIBI aHTPOIIOTeHe3a




CooTtHoleHne OHOTOTUIECKUX 1

44 COLIMAIBHBIX (DAaKTOPOB B aHTPOTIOTEHE3E

45 OcCHOBHBIE CTaJIUW aHTPOTIOTeHE3a

46 [TaneoreHeTHka U najaeoreHOMUKA

47 OBOJIOLUS COBPEMEHHOI'0 UeIoBeKa
Yenoseueckue pacel. [Ipaktuueckas padbota

48 «M3y4eHune 3KONIOrn4ecKux ajgantarii 0.5
YyeJoBeKay

49 MeskancunIuTMHapHBIE METOABI
AQHTPOIIOJIOTHH

50 3apokIieHue U pa3BUTHE IKOJIOTUU
Mertons! skonoruu. JlabopaTopHast paboTa

51 «3yyeHune METO0B SKOJIOTMUECKUX 0.5
HCCIEI0BaHUI

5 3HayeHne PKOIOTHYECKUX 3HAHUHI I
YeJioBeKa

53 Okonorndyeckue GakTopsl
Abmotmueckue pakropsl. CBET Kak

54 JKoJIornuecKui paxrop. JlabopaTopHas 0.5
pabota «BpIsiBIeHNE PUCTIOCOOTEHIH '
OPTaHU3MOB K BIIMSTHHIO CBETa»
Abunornueckue Gakropsl. Temmneparypa Kak

55 JKoJIOrnuecKui paxrop. JlabopaTopHas 0.5
pabota «BpIsiBIeHNE pUCTIOCOOIEHIN '
OPTaHU3MOB K BJIMSTHHIO TEMIIEPATYPhD»
AbnoTmueckue hakTopsl. BiIaXXHOCTH Kak

56 sKoyormueckuii pakrop. Jlabopatopuas 0.5
pabora « AHaTOMHYECKHE OCOOCHHOCTH '
pacTeHni U3 pa3HBIX MECT OOUTAHUS

57 Cpenpl 00MTaHHUS OPraHU3MOB

58 Bbuonoruueckue puTMbl

59 JKu3neHHble (GOPMBI OPraHU3MOB




60

BuoTtnueckue haxTopsl

3HayeHne OMOTHYECKUX B3aNMOILEHCTBUI IS

61 CYyIIECTBOBAHMS OPTaHMU3MOB B Cpezie
obuTaHus

62 OKONOTn4ecKue XapaKTepUCTUKHU MOIMYISILUN
OCHOBHBIE TT0Ka3aTeJ! MOIYJISIHN:

63 YHCIICHHOCTD, TNIOTHOCTh, BO3pAacTHAS U
MOJIOBask CTPYKTypa
OCHOBHBIE TT0Ka3aTeJ! MOIYJISIHN:

64 POKIAEMOCTh, IPUPOCT, TEMIT POCTA,
CMEPTHOCTh, MUTPALIU

65 DKoJIOTHYECKasi CTPYKTYypa MOMYJISLUN

66 JluHaMuKka MOMyJIIUY U € perysaius

67 Kpussie pocta 9nCIIEHHOCTH TOITYIISIIHH.
KpuBsie BEDKIBaHUS
Okonornyeckas Hua Buza. Jlaboparopuas

68 pabota «IIprcmocobIeHns CeMsIH PaCTeHUH K 0.5
pacceneHuIo

69 Bun kak cucreMa nomysasiuit

70 3aKOHOMEPHOCTH TIOBEACHUS 1 MUT AU
JKMBOTHBIX

71 Co00111eCTBO OPraHU3MOB — OHOIIEHO3

72 OKocucTeMa Kak OTKpbITas cucTeMa

7 KpyroBoport BelecTB 1 NOTOK SHEPTHH B
IKOCUCTEME

74 OCHOBHBIE TT0Ka3aTeJI SKOCUCTEMBI

75 DKOJIOTUYECKUE MUPAMUIbI

76 W3meHeHus coo0mecTB — CYKIECCHU

77 [IpuponHbIe S5KOCHUCTEMBI. IKOCHCTEMBI 03P
U peK. DKOCUCTEMBI MOpEH 1 OKEaHOB

73 [IpuponHbie IKOCUCTEMBI. DKOCUCTEMBI

TYHJp, JIECOB, CTENEH, IyCTHIHb




79

AHTpOHOI‘CHHHe OKOCHCTEMBI

Ypboskocucremsl. [IpakTudeckas pabora

80 «M3yueHne n onucaHne ypOO3KOCHCTEMBI» 05

21 3akOHOMEPHOCTH (POPMUPOBAHUS OCHOBHBIX
B3alMOJEHCTBUI OPraHU3MOB B SKOCHCTEMAX
MexaHn3MBbl BO3EHCTBHUS 3arps3HEeHNI

2 Pa3HbIX TUIIOB Ha CyOOPTaHU3MEHHOM,
OpPTaHU3MEHHOM, TTOITYJISILIIOHHOM H
OKOCHUCTEMHOM YPOBHAX

23 Bruocdepa — obmermraneTapHas 060mogka
3emin

84 VYuenue B. U. Bepnanckoro o 6uochepe

85 3aKOHOMEPHOCTH CYIIECTBOBaHUS Onochepsl

36 KpyroBopoThI BeliecTB # OHOrCOXUMHUICCKUE
UKJIIbI

%7 3oHATBEHOCTH OHOChepbl. OCHOBHBIE OHOMBI
cylmu

88 YcroitunBocTs 6uocheps

89 OKOIOTHYEeCKHEe KPU3HUCHI U MX IPUYHHBI

90 BosneiicTBue uenoBeka Ha onochepy

91 AHTponoreHHoe BO3/eiicTBHE Ha
PacCTUTEIbHBIA U 5KUBOTHBIH MUDP

92 OxpaHa npupo/sl

93 OCHOBHBIE IPUHIHITB YCTOHYHUBOTO
Pa3BUTHS YEJIOBEUECTBA M PUPOJIBI
ParionansHOe IPUPOIONIONH30BAHHE U

94 cOXpaHeHHe OMOJIOTHYECKOT0 pasHOoo0pa3us
3eMu

95 O6061m1enne o Teme «MUKPOIBOIOIUS U €€
pe3yNbTaTh»

96 O6o06menue o TeMe «MaKkpOo3BOIONHS U €€

pe3yIbTaTh»




O606menne o Teme «IIponcxoxnenue u

o7 pPa3BUTHEC KU3HHU HA 3eMIIe) !

08 O606menne o Teme «IIporcxoxneHue |
YeJI0BeKa — aHTPOMOTCHE3»

99 O06o001eHHe TT0 TeMe «IKOJIOTUS — HAYKa O |
B3aWMOOTHOIIICHUSIX OPTaHHU3MOBY»

100 O6o006menne o Teme «OpraHu3MEl U cpefa |
OOUTaHH»

101 O000mIeHue 10 TeMe «DKOJOTHUSI BUIOB U |
MOy JIALINI

102 O6006menue o Teme «bruochepa — |

riaobanbHas YKOCUCTEMAY

OBIIEE KOJIMYECTBO YACOB I10 [TIPOTPAMME

102

7.5







MPOBEPSIEMBIE HA EI'D 11O BUOJIOTUA TPEBOBAHUSA K PE3YJIBTATAM OCBOEHHSI OCHOBHOM OBPA3OBATEJLHOM
MHNPOI'PAMMBI CPEJHET'O OBIIEI'O OBPA3OBAHU S

Kon
NpoBepsieMoro
TpeGoBaHUSA

IIpoBepsieMbie TpeOOBaHNS K MPEIMETHLIM Pe3yJbTaTaM OCBOEHHSI OCHOBHOI 00pa30BaTeIbHOI MPOrpaMMbl CPETHET0 00IIero
o0pa3zoBaHus

CchopMupoBaHHOCTD 3HAHWA O MeCTe W pONM OHOJOTHMH B CHCTEME eCTECTBEHHBIX HayK, B (OPMHPOBAaHHH COBPEMEHHOMH
€CTECTBEHHOHAyYHOH KapTUHBI MHpa, B TO3HAHWM 3aKOHOB NPUPOIBI M PEIICHUH JKU3HEHHO BaXKHBIX COLMAIBHO-ITHYECKHUX,
9KOHOMHYECKHX, IKOJOTMYECKUX IMpOOJIeM YeNOBeYEeCTBa, a TAKKe B PEIICHHHM BOIPOCOB PALMOHAJIBHOTO IPUPOIOINOIB30BAHHS, B
(OPMUPOBaHUK LIEHHOCTHOTO OTHOIICHHMS K MPUPOJE, OOIIECTBY, YEIOBEKY; O BKJIAJIC POCCHICKUX M 3apYOCKHBIX YUEHBIX — OHOJIOrOB B

pa3BUTHE OHOJIOTHH

Brnagenue cucremoii 3HaHHWH 00 OCHOBHBIX METOJAX HAyYHOTO MO3HAHHS, HCIIONB3YEMBIX B OHOJOTMYECKHX HCCICIOBAHHUAX >KHUBBIX
00BEKTOB U IKOCUCTEM (OIUCAHUE, M3MEPCHHE, IIPOBEICHIE HAOMIOACHHUH); ClI0COOAMH BBISBICHUS U OLCHKH aHTPOIOTCHHBIX H3MCHEHUH B
pHUpoJIe.

YMeHHe BBIIBHTAaTh THIIOTE3Bl, HMPOBEPATh MX HKCICPUMEHTANBHBIMUA CPEICTBAMHU, (OPMYIHPYS LENb HCCICAOBaHUS, aHAIH3HPOBATH
TIOJTy9YCHHBIC PE3YIbTATHl M JeNIaTh BEIBOJIBL.

BrisgBneHue 3aBHCHUMOCTH MEXIy HCCIEAyEeMbIMH BEIMYWHAMH, OOBSICHEHHE TMOJYYEHHBIX PE3YylbTaTOB U (HOPMYIHPOBAHHE BBIBOJOB C

HCIOJIb30BAaHUCM HAayYHBIX HOH?[THfI, TeOpI/Iﬁ 1 3aKOHOB

YMeHue BIafeTh CHUCTEMOH OHOIOTMYECKHX 3HAHUM, KOTOpas BKIIOYAET: OCHOBOIONAraroIiye OMOJIOTMYECKHE TEPMHUHBI U MOHSTHA (KHM3Hb,
KJIETKA, TKaHb, OpraH, OPraHu3M, BU, MOIMYJILHS, SKOCHCTeMa, OHOLIEHO3, Orocdepa; MeTaboIIi3M, TOMeocTas3, KIETOYHbIH UIMMYHHUTET, OMOCHHTE3
Oenka, OHMOTIONIMMEPHI, HUCKPETHOCTb, CAMOPETYIIILHS, CaMOBOCHPOM3BEICHHE, HACIEICTBEHHOCTh, M3MEHYMBOCTh, SHEPrO3aBUCHMOCTh, POCT U
pa3BHUTHE);

O6uonorudeckue teopuu: kierounas teopus T. IlIBanna, M. Illlneiinena, P. BupxoBa; kjIoHaIbHO-CENEKTUBHOTO UMMyHUTeTa [1. Dpiux,
WN.H1. MeuHnkoBa, XpoMOCOMHas TeopHsl HacineacTBeHHOCTH T. Moprana, 3akoH 3apoasleBoro cxonactsa K. bapa, sBomonuonHas Teopus
Y. JlapBuHa, CHHTETHYECKas] TEOPHs 3BOJIIOLMHU, Teopusi aHTpororene3a Y. Jlapsuna; Teopust 6uoreoneno3a B.H. Cykauésa; yuenne H.U.
BasunoBa 0 meHTpax MHOT000pa3swst W MPOUCXOXKACHUS KyIbTYpHBIX pacTeHui, yuenume A.H. CeBepmoBa O MyTAX W HaIpaBICHUSIX
sBosrouny, yuenue B.J. BepHanckoro — o 6uocdepe);

3aKOHBI (eIMHO00pa3Hsl MOTOMKOB MEPBOTO IOKOJEHUS, PACIISIUICHUS IPU3HAKOB, HE3aBUCUMOT'O HacJeJ0BaHMs Npu3HakoB ['. Mennens;
CIICTIJICHHOTO HACJICJIOBAaHUS TNPH3HAKOB W HAPYIICHHs CIEIUIeHHs TeHoB 1. MopraHa; TOMOJIOTHYECKHX DSIOB B HACIEICTBEHHOU

m3menunBoctn H.M. BaBwmioBa; reHermueckoro paBHoBecusi J[x. Xapan u B. BaiinOepra; 3apompimeBoro cxoxactBa K. bBopa;




6uorenetnueckuii 3akon 3. ['ekkens, @. Miomepa);

MPUHIUIBI (AUCTOTHI TaMET, KOMIUIEMEHTAPHOCTH);

npaBwia (MuauMyMa FO. JInbGmxa, SKOJIOTHIeCKO# MupaMuIbl Yrcel, OMoMacChl U SHEPTHH);

rurnotessbl (koarepBatHoit A.W. Onapuna, mepuyuHoro oynpoHa J[x. Xonneitna, mukpocdep C. Dokca, prbozuma T. Yek)

YMeHHe pemars MOMCKOBBIE OHONOTHYECKHE 33[a4M; BBIBISATH NPUYMHHO-CICACTBEHHBIC CBSI3H MEXIy HCCIECTYyeMBIMH OHOIOTHYECKUMH
00BEKTaMH, IPOIIECCAMHU U SIBIICHUSIME; JIE1aTh BBIBOBI M IPOTHO3bI HA OCHOBAHHH MOJIyYCHHBIX PE3YJIbTaTOB;

COCTaBIISITh T€HOTUITMYECKHE CXEMbI CKPELIUBAHUS A8 Pa3HBIX TUIOB HACIEJOBaHUs MPHU3HAKOB y OPraHU3MOB, COCTABIATH CXEMBI MEpeHOCcA

BEIICCTB 1 DHEPTHUU B DKOCUCTEMAX (I_leHI/I IIUTaHWs, ITMIICBBIC cem)

Ymenue YyCTaHaBJIUBATL B3aUMOCBA3U MCKAY CTPOCHUEM U (byHKHI/IHMI/Ii OpraHonaoB, KJIIETOK PAa3HbLIX TKaHeﬁ, OpraHaMm M CUCTEMaMH
OpraHoB 'y paCTeHHﬁ, JKUBOTHBIX M YCJIOBCKA; MCKAY STallaMU oOmeHa BCIICCTB, 3TallaMH KJICTOYHOI'O IHKJIAa KW JXH3HCHHBIX ITMKJIOB
OpPraHM3MoOB; 3TallaMHu 3M6pI/IOHaHBHOFO pa3BUTHA; TCHOTUIIOM H (I)GHOTI/IHOM, (1)CHOTI/IHOM u @aKTOpaMI/I Cpeabl O6I/ITaHI/I$I; nponeccaMu

OBOJIIOIWH; ABVIKYIIIUMHA CUJIaMU aHTPOIOTCHE3a; KOMIIOHECHTaAMHU pa3JIMYHbIX 9KOCUCTEM U HpI/ICHOCO6J'IeHI/IHMI/I K HUM OpTraHU3MOB

‘YMeHue BBIIENATh CYIECTBEHHbBIE IPU3HAKU!

CTPOEHHSI BUPYCOB, KIIETOK IIPOKAPHOT U 3YKApHOT; OJHOKIETOYHBIX ¥ MHOTOKJIETOYHBIX OPraHU3MOB, BUIOB, OMOTEOIEHO30B, 3KOCHCTEM H
6uoctepsl; CTPOCHUS OPraHOB M CHCTEM OpPraHOB PACTEHWH, KMBOTHBIX, UYEIOBEKa; IPOIECCOB >KH3HEAEATEIHHOCTH, IPOTEKAOMINX B
OpTaHM3Max PacTCHHUH, KUBOTHBIX M YEJIOBEKa; OMOJIOTHYECKUX MPOLECCOB: 0OMEHA BEIIECTB (METab0IN3M), HHOOPMALIMH | ITPEBPAIICHHS
9HEpruM, OpOXKEHHs, aBTOTPO(HOr0 M reTepoTpO(GHOro THIIOB NMUTAaHUS, (HOTOCHHTE3a U XEeMOCHHTE3a, MHTO3a, MeHo3a, raMeToreHesa,
aMOpHOreHe3a, MOCTAIMOPHOHAIBLHOTO Pa3BUTHS, PA3MHOXKEHUS, WHAWBUIYalIbHOTO Pa3BUTHs OpraHu3Ma (OHTOI'€He3a), B3aUMOJIEHCTBHS
TeHOB, TeTepo3uca; NEHCTBHH HMCKYyCCTBEHHOTO OTOOpA, CTaOMIM3HMPYIOIIETO, JBIDKYIIETO M Pa3phIBAIONIETO E€CTECTBEHHOTO OTOOpA;
QUIONIATPUYECKOTO W CHUMIIATPHUYECKOTO BUI000pa30BaHUS; BIMSHHUA JBIXKYIIMX CHJI DBOJIONMM HAa TEHO(GOHA TOMYJISAINY;
MPUCTIOCOOIEHHOCTH OPraHU3MOB K cpesie 0OMTaHHUs, YepeOBAHUS HAIpaBICHUH BOJIIONNH; KPYTOBOPOTA BEIIECTB M MOTOKA SHEPTHUU B

JKOCHCTEMaxX

ChopMHPOBAaHHOCTh YMEHUs BBLICNSATh CYIIECTBEHHbIE IPU3HAKK BHPYCOB, KJIETOK MPOKAPHOT M HSYKAPHOT; OJHOKJIETOYHBIX H
MHOTOKJIETOYHBIX OPraHU3MOB, BUIOB, OHOT€OLIEHO30B U HKOCUCTEM; OCOOEHHOCTH TPOIECCOB OOMEHA BEIIECTB U MPEBPAIIEHHS SHEPTHH B
KJIEeTKe, (OTOCHHTE3a, IUIACTUYECKOTO W JHEPreTHYeCKOro oOMeHa, XEMOCHHTE3a, MHTO03a, Meio03a, OIUIOAOTBOPCHHS, Pa3BUTHI U
Pa3MHOXKEHUS, WHANBUAYAIBHOTO pAa3BUTHS oOpranm3mMa (OHTOreHe3a), OOpbOBI 3a CYIIECTBOBAaHHE, ECTECTBEHHOTO OTOOpa,
BH000Pa30BaHMs, IPUCIIOCOOICHHOCTH OPraHM3MOB K cpeie OONTaHMs, BIMSHNAS KOMIIOHEHTOB 3KOCHCTEM, aHTPOIIOTEHHBIX M3MEHEHHH B

9IKOCHCTEMAaX CBOCH MECTHOCTH, KPYIrOBOpOTa BEIIECTB U NPEBPAILLCHUA SHCPIUU B 6I/IOC(1)Cp€

YMeHue ucmnonb30BaTh COOTBETCTBYIOIIIUE APryMCHTHI, 6I/IOJ'IOFI/I‘{CCKy}O TCPMHUHOJIOTUIO W CHUMBOJIMKY JJId J0Ka3aTCJIbCTBa POACTBA

OpPraHn3MOB pasHbIX CUCTEMATHYCCKUX I'PYIII; B3aMMOCBS3U OPraHn3MOB U CPE/Ibl O6I/ITaHI/Iﬂ; CANHCTBA YCJIOBCUCCKUX pac; HCO6XOHI/IMOCTI/I




340pOBOTO 06pa3a JKU3HHU, COXPAHCHU pa3Hoo6pa3H;1 BHUJOB U 9KOCUCTEM KaK YCJIOBHUS COCYIICCTBOBAHUA MPUPOJABLI U YCTIOBEYCCTBA

YMeHHEe KpUTHYECKH OLECHHWBATh HMH(OPMAIMIO OHOJOTHYECKOTO COACPXKAHUS;, HHTCPIPETUPOBATh 3THUECKHE AaCHEKThI COBPEMEHHBIX
UCCIIEJIOBaHUI B OHMOJIOTMH, MEAMIMHE, OMOTEXHOJOTWH, paccMaTpuBaTh TJI00aNbHBIE SKOJOTMYECKHE IpoOIeMbl COBPEMEHHOCTH,

(hopMHUpPOBATH IO OTHOLICHUIO K HUIM COOCTBEHHYIO MTO3UIIHIO




IHEPEYEHD 3JIEMEHTOB COAEP)KAHMUS, IPOBEPSAEMBIX HA EI'D I1O BUOJIOI'MU

Kon

IIpoBepsieMblii 3J1eMEHT COAeP:KAHUSA

buonorus kak HaykKa. JKuBble cCUCTEMBI K MIX H3y4YCHUC

1.1

1.2

1.3

CoBpeMeHHasi OMOJIOTHSI — KOMIUIEKCHAs HayKa. buoyormueckne Haykn M M3ydaemble UMM NpoOiieMbl. DyHAaMeHTaNbHbIE, NPHUKJIAIHbIE U ITOUCKOBBIE
Hay4HbIE HCCIICIOBAHHUS B OHOJIOTHH.
3HayeHne Ononoruu B (pOpMHUPOBAHNH COBPEMEHHOW €CTECTBEHHO-HAYYHOH KapTHHBI Mupa. [Ipodeccun, cs3anuble ¢ Ononorueid. 3HaueHne ONOJIOTHH B

HpaKTH‘IeCKOﬁ JACATCIBbHOCTHU YCIOBCKA: MCIHNIMHC, CCIIbCKOM XO3£[I>1CTB€, MPOMBINUIICHHOCTH, OXpaHE NPHUPOJAbI

JKuBple crcTeMBl Kak mpeaMeT u3ydeHus: ononorun. CBOHCTBA KUBBIX CHCTEM: €IMHCTBO XUMHUYECKOTO COCTaBa, TUCKPETHOCTh M LIEIOCTHOCTD, CJIOXKHOCTD
U YHOPSAI0YEHHOCTh CTPYKTYPBhI, OTKPBITOCTh, CAMOOPTaHU3AIIMS, CAMOBOCIIPOU3BEACHUE, PA3APAKUMOCTh, U3MEHUUBOCTh, POCT U Pa3BUTHE.

VYpoBHU OpraHu3aly JKUBBIX CHUCTEM: MOJICKYJISIPHBIM, KJIETOYHbIM, TKAHEBbI, OpPraHU3MEHHBIM, MOMYJALHOHHO-BUAOBOW, 3KOCHUCTEMHBIN
(buoreoneHoTHUECKHIT), OHMOChepHBIA. [Ipomeccsl, mpoucxoaamue B XKUBBIX ciucTeMaX. OCHOBHBIC MPU3HAKU JKHUBOTO. JKH3HP Kak (hopMa CyIIeCTBOBAaHUS
MaTepuu

Metonpl Oumonormueckoid Hayku. HaOmronmeHme, uM3MepeHHe, SKCIEPUMEHT, CHCTEMATH3aIlisd, MeTaaHann3. [IOHATHE O 3aBUCHMON M HE3aBUCHMOI
nepemeHHo#. [lnmanupoBanue skcrnepuMenTa. [locTaHoBka W mpoBepka runote3. Hysesas runoresa. [loHsTHe BHIOOPKH M €€ JTOCTOBEPHOCTh. Pa3dpoc B
ouomornueckux AaHHbIX. OIICHKa JIOCTOBEPHOCTH TMOJNYYCHHBIX pe3yabTaToB. [IpUYMHBI HCKaXKEHUS pe3yabTaTOB JKCIepUMeHTa. [loHsTHE

CTaTUCTHYCCKOI'oO TECTA

2.1

Knerka xak Ouoornueckasl CucTeMa

Krnetka — cTpyKTypHO-(QYHKIIMOHATBHAS IUHAIA XUBOTO. McTopust oTkpeITHs KieTkd. Pabotel P. I'yka, A. JleBenryka. Knetounas teopus (T. IlBanH, M.
[netinen, P. Bupxor). OCHOBHBIE MOJIOKEHHSI COBPEMEHHOH KJIETOYHOM TEOPHH.
Meroapl MOJIEKYJISIDHOW M KJIETOYHOW OHWOJIOTHM: MHKPOCKOIHS, XpomaTtorpadwus, snekrpodopes, METOJ MEYeHBIX aToMoB, nuddepeHnmansHoe

LHeHTpUuYrupoBaHue, KyJIbTHBUPOBAHHE KIETOK

2.2

XUMUUYECKUH COCTAaB KIETKH. Makpo-, MUKPO- U YJIBTPaMUKPOdJIEMEHTbL. Boa u €€ poisib Kak pacTBOPUTENs, pPEarcHTa, y4yacTHEe B CTPYKTYpUPOBAaHUU
KJIETKH, TETJIOPEry Isui. MUHepaJlbHbIE BEIIECTBA KJIETKH, HX OMOJIOTHYEecKast pojib. POJIb KATHOHOB M aHMOHOB B KJIETKE.

Bronorndeckue nmonuMepsl. benkun. AMUHOKHCIOTHBINA cocTaB O0enkoB. CTpyKTypsl OelkoBOM MouieKydbl. [lepBuuHas cTpykTypa Oenka, HenTHIHAs CBA3b.
Bropuunas, TpeTndHas, yeTBepTHUHAS CTPYKTYpHI. lenatypanus. CoiicTBa 6enkoB. Kitaccudukanus 6enkos. bronormueckue GyHKIHHA OEIKOB.
VYrneBoasl. MoHOcaxapuabl, AMcaxapujbl, OJIMrocaxapuipl M moiucaxapuapl. OOmuil miaaH cTpoeHHst M (PHU3NKO-XMMHUYECKHE CBOWCTBA YIJICBOIOB.
Buonornyeckue GyHKIMN YTIEBOIOB.

Jlnmasl. I'napodunsaO-THApOdOOHEIE cBoMicTBA. Kitaccudukarms mumuaos. Tpurnuepunsl, Gocomummasl, Bocky, cTeponasl. buongorndeckue GyHKImm

munuaoB. OOIme CBOHCTBA OMOIOTHIECKUX MEMOpaH — TEKY4eCThb, CIOCOOHOCTh K CaMO3aMBIKaHHIO, OIYIPOHUIIAEMOCTb.




Hykneunossie kucnotsl. JIHK n PHK. Crpoenune nyknenHoBbeix kuciot. Hykneorunsl. [lpunmun kommiemenrapHoctu. [IpaBuno Yapradda. Crpykrypa
JHK — nBoitras ciimpans. MectoHaxoxaerue u ononorndeckne Gyukmun JHK. Bunst PHK. ®@yskunn PHK B kietke.

Crpoernne monekynsl AT®. Makposprudeckue cBs3u B Mosekyie AT®. bruomornueckne ¢pynkunn AT®. BoccTaHOBICHHBIC TEPEHOCUNKH, X (DYHKIIHU B
kierke. CekseHupoBanue JJHK.

CprKTypHafI OuoIorus: CHOXMMHYECKUE U 61/10(1)I/I3I/I‘~IGCKI/IG HUCCICA0OBaHUA COCTaBa U HpOCTpaHCTBeHHOﬁ CTPYKTYPbI 61/[0MOJ'I€Kyﬂ
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Tumel KIETOK: 3yKapruoTHYecKasi ¥ Ipokapuotudeckas. CTpyKTypHO-(YHKIIMOHAJIbHbIE 00pa30BaHuUs KIETKH.

CrpoeHue npokapuoTnieckoi kineTk. Kneroynas crenka Oakrepuil u apxeit. OCOOEHHOCTH CTPOCHUS reTepoTpodHOI 1 aBTOTPO(HON NPOKAPHOTHYECKUX
KJIETOK. MeCTO 1 poJib MPOKAPHOT B OMOLICHO3aX.

Crpoerre M (PyHKIIMOHHpPOBAaHHE 3yKapuoTWdeckoil kimeTku. [lmasmarmueckas memOpaHa (rurasmanemma). CTpyKTypa IDIa3MaTH4ecKoil MeMOpaHEI.
TpaHcropT BewlecTB 4epe3 IUIa3MaTHYECKyl0o MeMOpaHy: maccuBHBIN (muddysus, obneruénnas nud¢ysus), akTUBHBIN (MEPBUYHBIA U BTOPUYHBIN
aKTHBHBIN TpaHcnopT). [lomynpornaemocts MeMOpansl. PaboTa HaTpuii-KanneBoro Hacoca. JHAOLUTO3: MUHONNTO3, (haronnTos3. Jk3ommTo3. Kinerounas
ctenka. CTpyKTypa 1 pyHKIIMU KJICTOYHOH CTEHKH pacTeHHH, TPHOOB.

Hutorutasma. [{uto3ons. [utockener. JBiwkeHue muromiasMel. Opranousbl kieTkd. OnMHOMEMOpPaHHBIC OPTaHOUIBI KICTKH: dHIOMIa3MaTUdYecKas CETh
(OI1C), ammapar I'onbIkM, JM30COMBI, MX CTpoeHHe M (QYHKIMH. B3anMoCBsI3b OJHOMEMOpaHHBIX OpraHoMIOB KieTKH. CTpOeHHE TpaHyJsPHOTO
perukynayma. CuHTE3 pacTBOpHMBIX OenkoB. CHHTE3 KIETOYHBIX MeMOpaH. ['mamkumii (arpaHysIapHBIA) SHIOIUIa3MaTHYECKUH peTHKymyM. CekpeTopHas
¢yHKms ammapara [onpmku. TpaHemopt BemecTs B KieTke. Bakyonn pacturensHbIX KineTok. Knerounstii cok. Typrop.

ITosryaBTOHOMHBIE OPTaHOUIBI KJIETKH: MUTOXOHIPHUH, TIACTUIBI.

Crpoenne n (yHKIUM MUTOXOHAPWH M 1uiactua. IlepBUuHBIE, BTOPUYHBIE W CIOKHBIE IUIACTHABI (POTOCHHTE3MPYIOMMX 3yKapHOT. XJIOPOIUIACTHI,
XPOMOIUIACTHI, JICHKOIUIACTHI BBICIINX PAaCTCHUH.

HememOpanubie opranouspl kieTkd CTpoeHne u (YHKIMH HEMEMOpAHHBIX OpPraHOWAOB KIETKH. Pubocombl. MukpoduiameHTh.. MBIIICUHbIC KICTKH.
Muxpotpy6ouku. Kinetounsrit nentp. CTpoeHHe U ABIKECHUE KTYTHKOB M peCHUYEK. MUKPOTPYOOUKH UTOIUIa3MBl. LleHTpros.

SAnpo. Obonouka sapa, XpOMaTHH, KApHOILIa3Ma, SAPBIIIKH, UX CTpOeHHE W (YHKIMH. SnepHbIil OenkoBelii MaTpukc. IIpocTpaHcTBEHHOE pacIookeHHne
XpoMocoM B HHTep(dazHOM sipe. benku xpomaTiHa — THCTOHBIL.

Krerounsie BkmodeHus. CpaBHUTENIbHASL XapaKTEPUCTHKA KIETOK DYKapUOT (PaCTUTENIbHOM, JKHBOTHOM, TPUOHON)
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AccuMUIIAIMA ¥ TUCCUMUIISILIUS — IB€ CTOPOHBI MeTabonu3Ma. Tumbsl oOMeHa BenecTB: aBTOTPO(HBIH U reTepoTpodHBIA. Y4yacTHe KNCIOpoaa B OOMEHHBIX
mporieccax. JHepreTndyeckoe obecredeHne KIeTKu: npespamenue AT B oOMeHHBIX mporeccax. DepMEHTAaTHBHBIM XapakTep pPEakIUil KIETOYHOTO
Metabosm3ma. @epMeHTHI, UX CTPOCHUE, CBOWCTBA M MeXaHu3M JeiicTBua. KodepmeHTsl. OTinmuns pepMeHTOB OT HEOPraHUYECKHX KaTannu3aTopos. beiku-
aKTHBATOPHI ¥ OEIKU-UHTHOUTOPBI. 3aBUCUMOCTh CKOPOCTH (DepMEHTATUBHBIX PEAKLUH OT Pa3IN4HBIX (PaKTOPOB.

ITepBUYHBIN CHHTE3 OpPraHWYEeCKHX BemecTB B kieTke. dorocuHTe3. Ponb xyoporuractoB B mporecce ¢oTocuHTe3a. CBeToBas W TeMHOBas (hasbl.

[IpoxgykTuBHOCTH hoTOCHHTE3a. BimsiHue pa3nudHEIX GaKTOPOB Ha CKOPOCTh poTOCHHTE3a. 3HAaUeHHE (PoTOCHHTE3A.




2.5

XemocunTe3. Pa3zHooOpasue OpraHM3MOB-XEMOCHUHTETUKOB: HHUTPHMDUIUPYIOIIUE OAKTCPHHU, KEIC300aKTCPUH, CEPOOAKTECPHU, BOIOPOIHBIC OAaKTCpUU.
3HaueHnEe XEMOCHHTE3a.

AHadpoOHble opraHm3Mbl. Buabl Opoxenus. IIpomykTel OpOXKeHHMS W WX HCIIONB30BAHHE YEIOBEKOM. AHa’pOoOHBIE MHUKPOOPTaHU3MBI KaK OOBEKTHI
OMOTEXHOJIOTUU B BO30yAUTEU OOJIC3HEH.

AdpOOHBIC OpraHU3MbI. DTaIbl YHEPTETHUECKOT0 0OMeHa. [1oAr0TOBUTENBHBIN ATal. [ THKOIN3 — OECKUCIOPOTHOE PACIIEIICHHIE TIIFOKO3BI.

Buomornueckoe OKHCIICHHWE, WJINM KJIETOYHOE MAbIXaHWe. POk MHUTOXOHApWH B Tpormeccax OHWOJIIOTHYECKOTO OKHCIeHHs. L[uKimmdeckume peaxmuu.

OxucnurensHoe pochopunmupoBanue. [IpenmymecTBa a3poOdHOTO ITyTH 0OOMEHA BEIIECTB Iepet aHadPOOHBIM. D¢ (HEeKTHBHOCTH SHEPTeTHIECKOTO 0OMeHa

Peakmmm MmarpudHoro cumHTe3a. I[IpMHIMI KOMIUIEMEHTAPHOCTH B PEAKIUSIX MATPUIHOIO CHHTe3a. Peanmusanns HACleACTBEHHONW HWH(OpMAaLUH.
I'enernyeckuit xox, ero coictBa. TpaHckpunuus — Marpuusblil cunTe3 PHK. [IpuHOMIBI TpaHCKpUNIMK: KOMIUIEMEHTAPHOCTh, AHTUIAPAIIIECIBHOCTD,
acuMMeTpu4HOCTh. Tpancmsauus u e€ atanbl. Yuactue TpancnoptHeix PHK B OnocunTese Genka. YcnoBust Onocunresa Oenka. KognpoBanue aM HHOKUCIIOT.
Pouns pubocom B OnocuHTE3€E OEmKa.

Opranm3anys TeHOMa y TPOKApUOT U DYKapHOT. Perymsmms akTHBHOCTH T€HOB y mpokapuoT. [umote3a omepona (®. XKako0b, XK. Mano). Perymsmus
0OMEHHBIX TpoleccoB B KieTke. KieTouHblil romeocTas.

Bupycsl — HeksIeTOUHbIE POPMBI JKHU3HH U 00JIMTraTHBIC Mapa3uThl. CTpOSHHE MPOCTHIX U CI0KHBIX BUPYCOB, PETPOBUPYCOB, OakTeprodaros.

BupycHrie 3a0051eBaHus YeTOBEKa, )KUBOTHEIX, pacteHuid. CITNJ], COVID-19, connanbHeIe ¥ MEIUIIMHCKUE TPOOIIEMBI

2.6

Kierounsiii MK, €ro nepuoasl U perymsnus. MaTepdasza u Muto3. OCOOEHHOCTH MPOIIECCOB, MPOTeKaronux B nHTephase. [IoAroToBKa KIETKH K JIEICHUIO.
IMpecunTeTnueckuit (MOCTMUTOTHIECKHUIT), CHHTETHIECKUI 1 IOCTCHHTETHYECKHUHN (IPEMUTOTHYECKHUN) IEpHOABI HHTEP(Da3bI.

Matpuunsiii cunte3 JHK — permmmkanus. Ipunnunsr perukanuu JHK: koMmnemeHTapHOCTb, MOJYKOHCEPBATHUBHBIA CHUHTE3, aHTUIAPAJIIEIBHOCTD.
Mexanusm pernkanuu JJHK. Xpomocombl. Ctpoenne xpomocoM. Tenomepsl U TeioMepaza. XpOMOCOMHBIN HA0Op KIETKH — KapUOTHIl. [IMIUTOUIHBIH U
TaIuIONIHBIA HA00PBEI XxpoMocoM. ['omMostorinyHbIe XpoMocoMbl. [10710BBIE XPOMOCOMBI.

Henenue kinetkn — Muto3. CTaguyu MUTO3a U IPOMCXOASAIINE B HUX Mponecchl. Turmel muro3a. KapnoknHes u nurokuHes. bronornyeckoe 3HaueHne MUTO3a.
Perymauus MuToTHYECKOTO IMKJIA KIETKH. [IporpamMmupyemas kiieToqHas Tuoes — aronTos.

q)yHKLII/IOHaHLHaSI TCHOMUKA

3.1

Opranus3m Kak Guojorudeckast cucreMa

OnHOKIETOUHBIE, KOJOHHAIbHBIE, MHOTOKIIETOUHBIE OPraHU3Mbl 1 MHOTOTKAHEBBIE OPraHU3MBI.

@opmBl pa3MHOXKEHHSI OpPraHM3MOB: Oecronoe (BKJIIOYas BEreTaTHBHOE) W T0oBoe. Buapl Oecrosoro pasMHOXKEHHS: IOYKOBaHUE, CHOPYJISAIMS,
¢ parmMeHTays, KJIOHUPOBAHNUE.

[TonmoBoe pasmuoxenue. [TomoBreie KneTkH, win ramMeTsl. Meio3. Ctaanu meitosa. IloBenerne xpomocoMm B Meiioze. Kpoccuarosep. buonorndecknit cMbIct
Mel03a U NOJIOBOro npouecca. Meio3 1 ero MecTo B )KU3HEHHOM IMKJIE OPTaHU3MOB.

ITpensapoapimieBoe passurue. 'amerorenes y xuBOTHBIX. IlonoBble xene3sl. OOpazoBaHHe M pa3BUTHE MOJIOBBIX KiIeTOK. CIepMaToreHe3 M OOTEHES3.




CrpoeHne mnoJIOBBIX KJIETOK. OIUIOJOTBOpEHHE M 3OMOPHUOHAIBHOE pPa3BUTHE >KUBOTHHIX. CrocoObl OIUIOJOTBOPEHHS: Hapy)KHOE, BHYTpEHHEE.
[TapTenorenes.

WanuBunyansHOe pa3sBUTHE OpraHm3MOB (OHTOTeHe3). CTaanu sMOproreHe3a JKUBOTHHIX (Ha IpUMepe JryInkn). Jpobnenne. Tunst qpodnerns. OcoOeHHOCTH
JPOOJIEHHsT MIICKOITMTAIOLIMX. 3apOJIbIIIEeBbIe JIUCTKH (TacTpyssinust). 3aKiiajKka OpraHoB M TKaHEH M3 3apOAbINIEBBIX JIMCTKOB. B3auMmHOe BiusHHE yacTed
pa3BUBAIOLIErocsl 3apojbla (3MOpHOHANbHAS MHIAYKIMS). 3akiafka IJlaHa CTPOCHHS >KUBOTHOTO KakK pe3yJbTaT HepapXHMYeCKHX B3aMMOJCHCTBUI TCHOB.
BrnsiHne Ha 3MOpHOHANIBHOE PA3BUTHE PA3INIHBIX (PAKTOPOB OKPYXKAIOIIEH CPEIbI.

Poct u passurme >xuBoTHBIX. [locTamOpmoHanmpHBIN mepuon. IIpsmoe m Hempsimoe pasButhe. PasBurne ¢ meramopo3oM y OECIIO3BOHOYHBIX H
MI03BOHOYHBIX XMBOTHBIX. brojornueckoe 3Ha4yeHne MpsIMOTo U HETIPSIMOTO Pa3BUTHS, UX PaclpoCTpaHeHue B pupoae. THUbl pocTa )KUBOTHBIX. DakTopbI
PETYIALUY POCTa XXUBOTHBIX U yenoBeka. CTaaun HOCTIMOPHOHAIBHOTO Pa3BUTHS y )KUBOTHBIX M YeloBeKa. [leprHoabl oHTOreHe3a YeIoBeKa.

PasmHOxeHme U pa3BuTHE pacTeHuid. ['ameTodut u ciopodur. Meiio3 B KI3HEHHOM ITuKiIe pacTeHnid. OOpa3oBaHIe CIIOp B Mpoliecce Meio3a. ['ameTorenes
y pactenuii. OIIOOTBOPEHUE M PAa3BUTHE PACTHTEIBHBIX OPraHU3MOB. J[BOITHOE OIUIOJOTBOPEHHE y IBETKOBBIX pacTeHuit. OOpa3oBaHHE W pa3BUTHE

ceMeHU. MexaHu3MBbl pEeryjsiiuu OHTOT'CHE3a Yy paCTeHHﬁ " JKUBOTHBIX

I/ICTOpI/IH CTaHOBJICHUA U pa3dBUTHUA I'CHCTUKU KAaK HAYKH. OCHOBHEIE T€HETUYECKHE MOHATHS U CUMBOJIBEL. | OMOJIOTHYHEIE XpOMOCOMBI, aJlJICTIbHBIC T'CHBI,

32 IbTEPHATHBHBIC PU3HAKH, TOMHUHAHTHBIN U PELIECCUBHBIN MMPU3HAK, TOMO3HUIOTa, FE€TEPO3UIOTa, YUCTask JIUHUS, THOPHUBI, TeHOTHII, (peHOTUI. OCHOBHBIE
METO/IbI TEHETUKH: THOPHIOTOTHIECKHH, INTOJIOTHYECKUH, MOJIEKYIISIPHO-T€HETHIECKIH
MoHorubpuaHoe ckpemrBanue. [lepBoiii 3aKoH MeHnenst — 3aKkoH eAnHO00pa3us riOpuaoB nepBoro nokoienus. [IpaBuiio nomuHUpoBanus. Bropoii 3akoH
MeHzens — 3aK0H pacuierIeH!s NpU3HaKkoB. L{uTomornyeckrne 0OCHOBEI MOHOTHOPHIHOTO CKPEIIMBAHMSA. [ MIIoTE3a YUCTOTHI raMeT.
Ananusupyroniee ckpemBanue. [IpoMexxyTOUHBIN XapakTep HacleqoBaHus. PaciierieHie Npu3HaKkoB IPU HEMOJIHOM JOMHHUPOBAHHU.
JurubpunHoe ckpemuBanue. TpeTuil 3akoH MeHzens — 3aKOH HE3aBHCHUMOTO HACJIEOBaHHs IMPHU3HAKOB. LlUTOJOrMYecKue OCHOBBI JUTHOPHIHOTO
CKpELUBaHHUS.
33 CuemienHoe HacnenoBaHue nmpusHakoB. Padotsr T. Moprana. CreruieHHOe HacjeOBaHHE T€HOB, HApYyIIEHNE CLEIUICHUS] MEXIy TeHaMH. XPOMOCOMHAs
TEOpHsl HACJIEACTBEHHOCTH.
I'eneTrka moma. XpoMOCOMHBINH MEXaHU3M OIpEIeNICHH 1MoIa. AYTOCOMBI M ITOJIOBBIE XPOMOCOMBI. | OMOTaMeTHBIN U reTeporaMeTHBIN moil. I eHeTnyeckas
CTPYKTypa NOJOBBIX XpoMocoM. HacnenoBanne npu3HaKkoB, CIEMIEHHBIX C IOJIOM.
INenoTun kak nenocTtHas cucreMa. IlnefloTponus — MHOXKECTBEHHOE AeHCTBHE reHa. MHOXKECTBEHHBIN aienusM. B3zaumozelicTBiue HealIeNbHBIX T€HOB.
Kommnemenraprocts. Onmcta3. [lonnmepns
BzaumopeiictBue reHotuna W cpenpl npH (OpPMHUPOBaHMM (eHoTHra. M3MeHYMBOCTH MpH3HAKOB. KauecTBEHHBIE M KOJNMYECTBEHHbIE IPWU3HAKH. Buib
34 HM3MEHUYUBOCTHU: HEHACIIEACTBEHHAS U HACJIEICTBEHHAS.

Monu¢ukayonHas U3MeHYMBOCTb. Poib cpensl B (hOpMHUPOBaHMHM MOJM(HKAIMOHHOM M3MeHuMBOCTH. Hopma peakumu mnpusHaka. BapuarmoHsslii psn u

BapuanuonHas kpusas (B. Moranncen). CBolicTBa MOAN(UKAIIIOHHONW H3MEHYHBOCTH.




I'enorunuyeckast 13MeHIUBOCTH. CBOMCTBA TEHOTHITMYECKON N3MEHYMBOCTH. BU/IBI TeHOTHITYECKOW N3MEHYMBOCTH: KOMOWHATUBHAS, MyTallHOHHASI.
KomOuHaTiBHasT M3MEHIMBOCTh. Mel03 W TOJOBOM TpoIecC — OCHOBA KOMOMHATHBHOW HM3MEHYMBOCTH. POib KOMOWHATHBHOM M3MEHYHBOCTH B CO3IAHUH
T€HETHYECKOTO Pa3HOOOPa3ys B MPEEax OAHOTO BUJA.

MyTaroHHas U3MEHYMBOCTb. BUibl MyTaluii: reHHbIe, XpOMOCOMHBIE, FeHOMHBIE. CIIOHTaHHbBIE U MHAYIHPOBAHHbIE MyTAllMHU. SInepHbIe U IUTOMIa3MaTHYECKUE
MyTanuy. CoMaTuueckue U NoyoBble MyTanuy. [IpuunHbEl BOZHUKHOBEHUs MyTaluil. MyTareHsl M UX BIUSHUE HAa OPTaHU3MBL. 3aKOHOMEPHOCTH MYTAIHOHHOI'O

Tporiecca. 3aKOH TOMOJIOTHIECKHX PSIOB B HacieAcTBeHHOH m3MenunBocTH (H.W. Basmiios). BHesnepHas M3MeHUYNBOCTh M HACIIEICTBEHHOCTD

35

Kapuotun denoBeka. MexayHapoaHas IporpaMma HCCIEIOBaHMA TE€HOMa uenoBeKka. MeToAbl H3ydeHHs TeHEeTHKU 4YelloBeKa: I'€HealoTM4ecKHH,
ONM3HEIOBBIN, INTOTCHETHUECKHUH, IOy ISIHOHHO-CTATHCTHYECKHI, MOJIEKYIIApHO-TeHeTHIeCKUi. COBpEMEHHOE OTpeeNICHNE TEHOTHIIA: TOJTHOTEHOMHOE
CEeKBEHHPOBAHNE, TEHOTUIIMPOBAHUE, B TOM 4ncite ¢ momoinbto [11[P-ananm3a. HacnencreenHsie 3a0oneBanns demoBeka. [ eHHBIE 1 XpOMOCOMHBIE OOJIe3HU
yenoBeka. bBoye3HH ¢ HacleACTBEHHOH NPEeApacONoKEHHOCThIO. 3HAYCHHE MEIULMHCKOM TeHEeTHKH B IPEJOTBPAIlEHUHM U JIEYEHUM TeHETHYECKHX

3a0o0seBanmii yenoBeka. CTBOJIOBEIC KIIETKH

3.6

3.7

JlomecTHKalysi U cenekuust. 3apokaAeHHe CeleKMu U aoMecTukanuu. Yuenue H.M. BaBuiioBa o LEHTpax NMPOUCXOXKACHHS M MHOrooOpasusi KyJIbTYPHBIX
pactenuil. Ponp cenekuuy B CO30aHUM COPTOB PACTEHHMH M MOPOA KMBOTHBIX. COpT, MOpOAa, IITaMM. 3aKOH TOMOJIOTMYECKHUX PSAIOB B HACJIEICTBEHHOM
m3merunBoctH H.W. BaBuioBa, ero 3Ha4eHHE TS CENCKIIMOHHOM PadOTHI.

MeToabl CeNCKIMOHHOW paboThl. VICKYyCCTBEHHBIH OTOOp: MACCOBBIM ¥ WHIUBUAYAIbHBIA. JTambl KOMOWHAI[MOHHON ceneknuu. VcmbITaHue
pou3BoaAUTENeH 10 MOTOMCTBY. OTOOpP O '€HOTUIY C OMOIIBIO OLEHKH (PeHOTUIIA IOTOMCTBA M OTOOP 10 TEHOTHITY ¢ moMolbio aHanuza JJHK.
HckyccTBeHHBIN MyTareHe3 Kak METOJ CEJCKIIMOHHON paOoThl. PaananmoHHBIN M XUMIYECKUI MyTareHe3 KaK MCTOYHHK MYTAalWH y KyIbTypHBIX (popm
opraan3MoB. Vcrnonp30BaHie TCHOMHOTO PEIaKTUPOBAHHA U MEeTOI0B peKoMOMHAaHTHBIX JIHK 11 monydeHns MCX0HOTO MaTepraa Al CeJICKIIHH.
[Monyuyenre nosmrmionoB. BHyTpuBHoBas rubpum3aims. bian3kopoacTBeHHOE CKpelBaHue, Wik HHOpUAMHT. HepoicTBEHHOE CKpellMBaHUe, MM ayTOPHUIIHHT.
[ereposuc u ero npranael. Mcnoms3oBanue rereposuca B ceekimn. OtaanéaHas rudpummsams. [Ipeononenne OecIuiomust MeKBHIOBBIX THOPHIOB. JlocTmkeHMs

CEJICKIIMH paCTeHI/Iﬁ 1 )KMBOTHBIX

OOBEKTHI, UCTIONb3yEeMble B OMOTEXHOJIOTUH, — KJIETOYHbIE U TKaHEBBIE KYJIBTYpPBl, MUKPOOPTaHU3MBbI, UX XapaKTePHCTHKA. TpaIuiioHHass OMOTEXHOJIOTHS:
xye0onedeHre, MONMyYeHHe KUCIOMOJIOYHBIX IIPOAYKTOB, BHHOAeNHEe. Muxpoouonorndecknii cuHTe3. OOBEKTH MHKPOOHMOJIOTHYECKHX TEXHOJOTHH.
[IpomsBoacTBO Oenka, aMHHOKHCIOT M BHUTaMHHOB. VICKyCCTBEHHOE OIIOAOTBOpPEHHE. PEeKOHCTpyKuus SHIEKIETOK M KIOHMPOBaHHE JKUBOTHBIX. MeTon
TPAHCIIJIAHTALUY AAEP KIETOK.

XpoMocoMHasi M TeHHasT WHXeHepus. VICKycCTBEHHbBIH CHHTe3 TreHa M KoHcTpyupoBanue pexkoMOuHaHTHBIX JIHK. JlocTwkeHuss M TepcreKTHBEI

XpOMOCOMHOﬁ ¥ TeHHOH HWHIXCHCPUH. MCHI/IHI/IHCKI/IG OuoTexHOJI0run. MCIonp30BaHMe CTBOJOBLIX KIIETOK

Cuctema 1 MHOT00OOpa3me OpraHuIecKoro Mupa

4.1

buonoruueckoe paszHooOpazue opranm3moB. CoOBpeMeHHass cHCTeMa OpraHWYecKoro wmwupa. [IpuHIMIBI KiacCUpHUKaluu opraHu3MoB. (OCHOBHBIE

CUCTEMATHYCCKUEC I'PYIIIBI OPraHU3MOB.
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4.5

OCOOEHHOCTH CTPOCHHUSI M KU3HEIEATEIILHOCTH OJHOKJICTOUYHBIX OPraHU3MOB. bakrepum, apxew, OJHOKJIETOYHBIC T'PHOBI, OJHOKJIETOYHBIE BOJIOPOCIIH,
apyrue mnpoTuctel. KomoHWanmbpHBIE OpraHW3MEL JIBWKGHHE OJHOKIETOYHBIX OPTaHM3MOB: aMEOOMIHOE, XKTYTHKOBOE, DPECHHYHOE. 3amuTa Yy

OQHOKJIETOYHBIX OPTaHU3MOB. PaSI[pa)KI/IMOCTB Y OOHOKJIETOYHBIX OPTAaHU3MOB. Taxcucel

MHOTOKIIETOUHbIE pacTeHUsA. B3amMOCBsA3b YacTed MHOTOKJIETOYHOTO OpraHM3Ma. TKaHW, OpraHbl M CHCTEMbl OPTaHOB MHOTOKJIETOYHOTO OpraHH3Ma.
OpranusMm Kak eanHoe menoe. TkaHW pacTeHHi. THIBI PacTHTENBHBIX TKaHEH: 00pa3oBaTeNbHAs, MMOKPOBHAs, MPOBOAAIIAS, OCHOBHAs, MEXaHMUYECKas.

Oco0eHHOCTH CTpoeHUs, PYHKIIMI U pacIioIOKEHUs TKaHEH B OpraHax pacTeHHUH

BereraTuBHBIE U IeHepaTUBHBIE OpraHbl pacTeHM. DYHKIMM OpPraHoB M cucteM opraHoB. Kapkac pacteHuil. JIBuKeHHE MHOTOKJIETOYHBIX PACTEHMI:
TpONM3MBl WM HacTHU. [lornomieHne BOABI, YIJIEKUCIOIO Ta3a W MHHEpPAIbHBIX BEIIeCTB pacTeHusMu. [lpixanue pacteHuid. Juddysus raszos yepes
MIOBEPXHOCTh KJIEeTKU. TpaHCIIOPTHBIE CUCTEMBI pacTeHU. Brinenenue y pacteHuil. 3ammra y MHOTOKJICTOUHBIX pacTeHuil. Kytukymna. CpencTBa nmacCUBHOM
1 XUMUYECKOH 3amuThl. OUTOHIUIBL.

PazapakuMocCTh 1 peryssinus y OpraHu3MoB. Pa3apaskuMOCTh M peryssiiys Y MHOTOKJIETOYHBIX pacTeHUH. PocTOBEIE BelecTBa M UX 3HAUCHHE
MHOTOKIIETOUHbIE KUBOTHBIE. B3anMOCBsI3p 9acTeli MHOT'OKJIETOYHOTO OpraHuW3Ma. TKaHH, OPTraHbl U CHCTEMBl OPraHOB MHOTOKJIETOYHOTO OpPraHH3Ma.

OpFaHI/ISM KaK €IMHOC IICJIOC. T'omeocras. TkaHM JKHBOTHBIX M YeJIOBEKa. THITBI JKUBOTHBIX TKAaHCH: OHNUTCIINAJIbHAA, COCAUHUTCIIbHAS, MbIIIICYHAsA, HCPBHA.

OcobeHHOCTH CTPOCHUS, DYHKIIMK U PACTIONOKEHHS TKAaHEH B OpraHax )KUBOTHBIX U YCJIOBEKA

4.6

Oprassl ¥ CUCTEMBI OPraHOB KUBOTHBIX. DYHKIUK OpraHoOB M cUcTeM opraHoB. Omopa Tena opraHn3MoB. CKeNeTsl OJHOKIETOYHBIX U MHOTOKJIET OUHBIX
XKUBOTHBIX. HapykHbIi 1 BHYyTpeHHUH ckeneT. CTpoeHHe U TUIIBI COeINHEHHS KOCTEH.

JIBr>XKeHNe MHOTOKJIETOYHBIX XMBOTHBIX. [InTanue >kxnBoTHBIX. [IuTaHNe MO3BOHOYHBIX *KMBOTHBIX. JlpIXaHKe XMBOTHBIX. KoxxHoe nbpixanue. XKabepHoe u
JIErOYHOE JAbIXaHHE.

JlpIxaHue TO3BOHOYHBIX >KHMBOTHBIX. OBOJIOIMOHHOE YCJIOXKHEHHE CTPOSHHsS JETKHX IO03BOHOYHBIX >KMBOTHBIX. JIpIXaTenpHas CHCTeMa deJOBeKa.
MexaHu3M BeHTWISIIUN JETKUX Y NTHII U MIEKOMUTAONMX. TpaHCIOPT BEIIECTB y OPraHU3MOB. TpaHCIOPT BEIIecTB y KUBOTHBIX. KpoBeHOCHas cuctema
n eé opransl. KpoBeHOCHas cucTeMa IMO3BOHOYHBIX XMBOTHBIX. Kpyru kpoBooOparieHus. DBONMIONMOHHbIE YCIOKHEHHUSI CTPOSHHST KPOBEHOCHOH CHCTEMBI
MIO3BOHOYHBIX JKUBOTHBIX. Beienenne y opranuszmoB. Beiienenue y xuBoTHbIX. CokpaTuTenbHble Bakyonu. Opransl BelaeneHus. CBsi3b HONOCTH TeENa C
KPOBEHOCHOW M BBIICIUTEIBHON cHCcTeMaMH. BplierneHne y MO3BOHOYHBIX JKMBOTHBIX. 3alluTa y MHOTOKJIETOYHBIX JKMBOTHBIX. IIOKpOBBI M HX
IIPOU3BOJIHBIE.

Pa3npaxuMocCTh U perynsnus y OpraHu3MoB. Pa3npakuMoCcTb y OHOKJIETOYHBIX OpraHu3MoB. Takcucsl. PaznpakxuMocTh U perymsiiys y MHOTOKJIETOUHBIX
pactenuii. PocToBble BeliecTBa U X 3HaYCHUE.

Hepsras cucrema u pediaexkTopHas peryasmus Yy MHOTOKJICTOYHBIX XUBOTHBIX. HepBHas cuctemMa u €€ OoTAenbl. DBOIIONHOHHOE YCIOKHEHHE CTPOSHHS
HEPBHOM CUCTEMBI y KUBOTHBIX.

PazpaboTka anroputmoB W mporpaMMm Ui 3(dexkTHBHOW (YHKIMOHAJIBHOW aHHOTAIMM T'€HOMOB, TPAHCKPHIITOMOB, HPOTEOMOB, METa0O0JIOMOB

MUKPOOPIaHNU3MOB, PACTEHUH, )KUBOTHBIX U YEJIOBEKA




OpraHu3m 4eJjoBeKa U ero 3/10pOBbe

OpraHsl 1 CHCTEMBI OPraHoB 4eioBeka. OTIebl FOJOBHOTO MO3Ta ITO3BOHOYHBIX XHBOTHBIX. Pedrexc m peduexropHas ayra. besycioBHble 1 ycIIOBHBIE

peq)nelccm. FyMopam,Haﬂ peryiaanuda U SHAOKPUHHAsA CHUCTEMa JKHMBOTHBIX W YCJIOBCKA. Kenesnl SHHOKPHHHOﬁ CUCTEMbI U HX TOPMOHBI. ﬂeﬁCTBI/Ie

> TOPMOHOB. B3amMocCBsI3b HEpBHOH M SHIOKPHMHHOW cucTeM. [ umoramamo-runodusaphas cuctema. Peduekc u pedaexropnas ayra. besycinoBhble u
YCIIOBHBIE peQIICKCHI
3amuTa opranusmMa ot OosesHeil. IMMyHHas cucteMa denoBeka. KiieTouHblii n ryMopaibHBIH IMMYHHUTET. BposkaéHHbIH, TpHoOpeTéHHbIN criennduyecKknit
52 UMMyHHTET. Teopust KioHanbHO-cenekTHBHOro nmmyHHTera (I1.Opmux, @.M.beprer, C.TomreraBa). BocmamurenbHble OTBeTHI OpraHu3MmMoB. Poib
BPOXKIEHHOTO IMMYHHTETA B Pa3BUTHH CHCTEMHBIX 3a00JI€BaHUH
53 KposenocHas cucrema u e€ opransl. Cep/ie, KpOBEHOCHBIE COCYAbI U KpoBb. Kpyru kpoBooOpamnenus. PaboTa cepana u e€ perymsuns
54 Jpixanue venoBeka. uddysus ra3oB yepe3 NOBEPXHOCTh KIETKH. JlpIxaTenbHas cucTeMma yelioBeka. J[pIxaTenbHash MOBEPXHOCTh. Peryssuus abIxaHus.
’ JlpIxatenbHbIe 00bEMBI
55 [MumeBapurensHas cucreMa dvenoBeka. OTHensl NUIIEBAPUTEIBHOTO Tpakra. IlumieBapuTenbHbIe >Kese3bl. BHYTPUIIONOCTHOE M BHYTPHKIETOUHOE
’ NHIEeBapEHIe
56 [TokpoBsl 1 ux npousBonHbie. Opransl BbineneHus. [louku. Ctpoenue u QyHKuMOHHpOBaHKHE HeppoHa. PUIBTpaLUs, CEKpenrsi 1 00paTHOE BCAChI BAaHHE
’ KaKk MEXaHU3MbI paboThl OpraHoB BeaeaeHus. OOpa3oBaHUE MOYH Y UeJIOBEKa
5.7 JIBI>KeHHe yenoBeka: MbleyHas cucreMa. CKeJleTHbIe MBIIIIBI U UX padoTa. CTpoeHHE U TUITBI COSTUHEHUS KOCTeH
6 Teopus 3Bomonuu. Pazsutue xu3Hu Ha 3emiie
OBomortnonHast Teopust Y. lapsuna. [Ipennockliku BOSHUKHOBEHHS AapBUHU3MA. JKU3Hb U Hay4yHas AesTeabHocTh Y. JlapBuHa.
JBmxynme cunbl 3Bosonnd BuAoB 1o Y. [lapBuHy (BBICOKas MHTEHCHBHOCTh Pa3MHOXKEHHUS OPraHM3MOB, HACJIEJICTBEHHAs HM3MEHUHBOCThH, OOphrba 3a
6.1 CyIIIeCTBOBaHHE, €CTECTBEHHBIN M HCKYCCTBEHHBIH O0TOOD).
Odopmitenne cuaTeTHYeckolr Teopum sBomonuu (CTD). HeitrpampHast teopus sBomoruu. CoBpeMeHHas 3BONIONMOHHAS OHONOTHsA. 3HadeHHE
9BOJIIOI[IOHHON TeOpHH B (HOPMUPOBAHUH €CTECTBEHHO-HAYUYHON KapTHHBI MHpa
[Momynsinust kak >IeMeHTapHasi eAUHUNA 3Boonrud. CoBpeMEHHbIE METOIbl OIIEHKH TeHEeTHYECKOro pa3HooOpasys U CTPYKTYpHI momyisiuid. Mi3menenne
reHo(OHAa MOMYJISAINH KaK dJIEMEHTapHOE IBOJIIOIIMOHHOE SIBICHUE. 3aKOH TeHeTH4ecKoro pasHoBecws k. Xapan, B. BaitaGepra.
OneMeHTapHble (DAKTOPHI (ABMXKYIIHE CHIIBI) JBOJIONMH. MyTanmuoHHBINH mporecc. KoMmOmHaTHBHAs W3MeHUMBOCTH. [lpeiid TreHOB — ciydaiiHble
6.2 HEHANpaBJICHHbIE W3MEHEHWs] 4YacToT ajulesieil B momynsnusax. OQdekr ocHoBaresns. Mwrpanmu. M3omanust nomymsnuid:  reorpaduueckas

(mpocTpaHcTBeHHAs ), OMOIOTHIecKas (PENpPOAyKTUBHAS).
EcrecTBenHbiii oTOOp — HampaBstomuil ¢akrtop 3Bomonuu. DOpMBI €CTECTBEHHOTO OTOOpa: IBIKYIIWH, CTaOWIN3HPYIOMINK, pa3pbIBArOIIUil

(mm3pynTuBHBIN). [TostoBo# 0T6OD.




[Tpucnoco0neHHOCT OPraHM3MOB KaK pe3yJbTaT MHKPOIBOJIOUMH. BO3HHMKHOBEHHE HPHUCIIOCOOJICHUH Y OpraHu3MOB. ApoMop(o3bl M UIHOaJaNTalHH.
ITpumeps! nprucniocobaeHU y opraHn3MoB. OTHOCHTEIFHOCTD IPHCIIOCOOICHHOCTH OPTaHU3MOB.

Bupn, ero xpurepuu u cTpykrypa. BumooOpa3oBanue kKak pe3yIbTaT MHKPOIBOIIONHU. M30msmust — KiroueBoi GaxTop BHmooOpa3oBanus. I1yTi u crocoOsr
BU/I000pa30oBaHus: ajulonarpuyeckoe (reorpauyeckoe), CHUMIATPHUYECKOE (IKOJIOTHYECKOE), «MTHOBEHHOE» (NOJNUIUIOWAM3AIMS, THOpHIU3aLus).
JUTNTETBHOCTH IBOJIIOIMOHHBIX MTPOIIECCOB.

MexaHn3MBI (OPMHUPOBAHUSI OMOJIOTHYECKOTO pa3HOOOpa3usl.

Posb 3BOMIONIMOHHOM OMOIOTHH B pa3paboTKe HaAydHBIX METOIOB COXPaHEHHs OHMOpa3HO0Opasus. MUKpPOIBOMIONHS U KOIBOJIOIHNS APA3UTOB U X XO3SEB.

MexaHu3mbl GOpMHUPOBAHHS YCTOMYMBOCTH K aHTUOMOTHKAM U CIIOCOOBI OOPBOBI ¢ HEl

6.3

6.4

MeTtozb! H3ydeHUs MaKpo3BoIIoNHH. [TaeoHTONOTNYeCKHEe METOABI M3YUeHUS BONIOIUY. [lepexonHble GOPMBI M PUIIOTCHETHYECKUE PSAIBI OPTaHU3M OB.
Buoreorpaduueckue MeToabl u3ydenus sononuu. CpaBHeHHe (iopbl U (ayHbl MaTepukoB M OcTpoBOB. buoreorpaduueckue obdnactu 3emuu. Bunbi-
SHJEMHKHU H PEITHKTHL.

OMOPHONIOTHYECKHAE M CPAaBHHUTEIBHO-MOP(OIOTHISCKAE METOABI H3y4eHHs IBOJIIONUH. ['€HeTHYEeCKHe MEXaHM3MBI SBOJIOIMM OHTOI€HE3a U MOSBICHUS
9BOJIIOLMOHHBIX HOBILECTB. | OMOJIOTMYHBIC U aHAIOTHYHBIE OpraHbl. Py MMeHTapHbIe OpraHbl U aTaBU3Mbl. MOJIEKYJISIPHO-TeHETHYECKUE, OMOXUMHUYECKUE
U MaTeMaTH4YeCKUE METOJIbl M3Y4eHHS dBONIIOLMH. ['oMonorinuHbie reHbl. CoBpeMEHHBIE METO/IbI TIOCTPOCHUS (PUITOTEHETHYECKUX AEPEBBEB.

XPOMOCOMHBIE MYTAIIM{ H 3BOJFOLHSI TCHOMOB.

O6H.[I/Ie 34KOHOMCEPHOCTHU (HpaBI/IJ'Ia) OBOJIFOIIHUH. HeO6paTI/IMOCTL 9BOJIIOIHUH. AZ[aHTI/IBHaH paaunanuys. HepaBHOMepHOCTB TEMIIOB 3BOJTIOIIUNA

Hayunple rUmoTes3sl MPOUCXOXKICHUS JKU3HU Ha 3emiie. AOHOreHe3 M maHcrepMmus. JloHaydHBIC MPENCTABICHHUS O 3apOKICHHUH JKU3HU (KPEallMOHU3M).
I'mnore3a MOCTOSIHHOTO CcaMO3apOoKIeHHs XKU3HU U e€ ompoBepkeHue omnbitTamMu @. Penu, JI. Cnamnanuanu, JI. Ilactepa. [IpoucxoxzaeHue >ku3HU U
acTpoOHOIOTHS.

OCHOBHBIE 3Talbl HEOPTaHMYECKOW 3BONONMH. [lmaHeTapHas (Teoyornveckast) SBOMIONM. XUMHUYEeCKas SBONIONUSA. AOHOTEHHBIH CHHTE3 OpPraHHMYECKIX
BemiecTB u3 Heopranmdeckux. Omeit C. Mmurepa u I'. FOpu. O6pa3oBanne monmumepos n3 MoHOMepoB. KoanepBarHas rumnote3a A.M. OmapuHa, rumore3a
nepBudHOTrO OynpoHa JIk. XonneiHa, reHeTudeckas runore3a I'. Ménnepa. Pu6osumsl (T. Yek) u runoreza «mupa PHK» V. I'unbepra. ®opmupoBanue
MeMOpaH U BOBHUKHOBEHHUE MPOTOKIIETKH.

HUcropus 3emmu 1 MeTonbl €€ m3ydeHus. Mickomaemple OpraHndecKie ocTaTku. ['eoxpoHoorus U e€ MeToabl. OTHOCHTENbHAS U aOCONFOTHASI TEOXPOHOIOTHSL.
['eoxpoHONOTHYecKas IIKaa: Y0HEI, 3B, IEPUOIBI, JITOXH.

HavanbHble dTambl OpraHUYecKor dBotONNU. [[0sSBIEHUE W IBOJIONHUS MEPBBIX KIETOK. DBOJIONUSA MeTa0oIn3Ma. BO3ZHUKHOBEHHE MEPBHIX IKOCHCTEM.
CoBpeMeHHBIE MUKPOOHBIC OMOIUIEHKN KaK aHAJIOT MEePBhIX Ha 3emiie coobmecTB. CTpoMaToNUThL. [IpOKapruOTH U SYKAPUOTHL.

[IpoucxoxaeHne 3ykapuot (CUMOMOTEHE3). JBOIOMUOHHOE MIPOUCXOKACHUE BUPYCOB. [IpOMCXOKICHHE MHOTOKIICTOYHBIX OPTaHU3MOB. BO3HUKHOBEHUE
OCHOBHBIX IPYIT MHOTOKJIETOYHBIX OPTaHU3MOB.

OCHOBHBIE 3Tambl IBOJIONMH BBICIINX pacTeHuil. OcHOBHBIE apoMopdo3sl pacTeHuil. Beixon pactennit Ha cynry. [losiBneHWe CIIOPOBBIX pPAacTEHHH H




3aBoeBaHue UMHU cymd. CemeHHble pacTeHus. [IporcxoxIeHe IBETKOBBIX PACTEHHUI.

OCHOBHBIE 3Tambl IBOTIONNH KHBOTHOTO MHpa. OCcHOBHBIE apoMop(}o3bl KMBOTHBIX. Benackas ¢dayHa. KeMOpuiicknii B3psIB — MOSIBICHUE COBPEMEHHBIX
TumoB. IlepBrle XOpAoBBIE >KUBOTHBIE. JKW3HBR B BoAe. DBONIONMSA TO3BOHOYHEIX. [IpomcxokpeHme amoubnit w pentmwinid. I[IponcxoxaeHme
MItekonuTatromux ¥ ntull. [IpuHmmn kimodeBoro apomopdosza. OcBoeHne 6eCIIO3BOHOYHBIME U [TO3BOHOYHBIMH KUBOTHBIMH CYIIIH.

PazButne xu3HM Ha 3eMule 10 3paM M TepHoJiaM: apXei, MpoTepo30i, maneo3oil, Me3030H, KaiH030#. O0mas XapakTepUCTHKa KIUMAaTa U FeoJIOTHYECKUX
npoueccos. [losiBieHNe 1 pacBET XapaKTEPHBIX OPTaHU3MOB. YTJIC0Opa30BaHME: €ro YCIOBHUS U BIUSHNAE HAa Fa30BBI COCTaB aTMOC(EPBHI.

MaccoBble BEIMUPaHHS — 9KOJIOTUYECKHE KPU3UCHI IPOIIIOro. IIpuauHel U cIeacTBUSI MacCOBBIX BeIMUpaHnil. COBpeMEHHBIN SKOJIOTHYECKHH KPU3HC, €T0

0COOEHHOCTH

Paznensr u 3amaun anTpomonorun. Metons aHTporosiorui. CTaHOBJICHHE TIPEICTABICHIH O MPOUCXOKACHUH YenoBeka. CoBpeMeHHbIC HayYHBIE TEOPHH.
CXO0JICTBO YeNOBEKa C KUBOTHBIMH. CHCTEeMAaTHYECKOE IOJOXKEHHe uenoBeka. CBUIETENHLCTBA CXOJCTBA 4YENOBEKAa C KUBOTHBIMH: CpPaBHHUTEIHHO-
Mop(hoIIOTHUECKUE, IMOPHOIOTHYECKUE, (U3UOTIOT0-ONOXUMIYECKUE, TToBeAeHIeckne. OTINIHs YeJ0BeKa OT JKHUBOTHBIX. [IpSAMOXOXKIIEHIE M KOMILICKC
CBSI3aHHBIX C HUM NPU3HAKOB. Pa3BUTHE rOJIOBHOTO MO3ra U BTOPOM CUTHAIBHON CUCTEMBI.

JBrokyiue cuiibl ((haKTopbl) aHTPOMOTeHe3a: OHOJIOrHYEeCKIe, CollHanbHbie. COOTHOIICHHUE OMOOTHYSCKUX U COIMATIBHBIX (PaKTOPOB B aHTPOIIOre HE3e.
OCHOBHBIE CTaJIUU AHTPOIOTEHEe3a. ABCTPAJONUTEKH — JABYHOTHE TpeAKu Jtojed. YenoBek yMmenbld, MEpBble M3TOTOBJICHUS OpyIud Tpyna. YemoBek

MIPSIMOXOIAIIAN M TIEPBBIA BBIXOA JIFONeH 3a mpenensl Adpuku. UemoBek redaens0eprckuil — oOMmMuUil MpeoK HeaHIEPTaNIbCKOTO YeJIOBeKa M YeJoBeKa

6.5 pasymHOro. UenoBek HeaHIEPTATbCKUI KaK BUA JIOJCH XOJOIHOTO KiIMMarta. YenoBeK pa3yMHbBIH COBPEMEHHOTO THIA, ACHUCOBCKUII YETIOBEK, OCBOCHHUE
KOHTHUHEHTOB 3a npesenamMu AQpuKy.
DBOJIONNS COBPEMEHHOTO YenoBeka. EcTecTBeHHbIH 0TOOp B HOMYISLUSIX YeloBeKa. MyTalMoHHBIN TIporiecc U mosuMophusM. TlomynsaiuoHHbIe BOJIHEI,
apeiid reHoB, MUrpanys U «3(G@GEKT OCHOBATEIS» B MOMYJISALIUIX COBPEMEHHOTO YeI0BeKa.
UYenoeueckue pachl. IlonsaTrue o pace. bonbimme pacel: eBporeonHas (eBpa3uiickas), aBcTpago-HerpouaHas (9KBaTOpHAIbHASA), MOHTOJIOHIHAS (a3HaTCKO-
amMepuKaHcKas). Bpems u myTm pacceneHHs 4deJOBeKa IO IUlaHeTe. EIWHCTBO uenoBedeckWx pac. HayuyHas HECOCTOSATENBHOCTh pacH3Ma.
[TpucniocoOneHHOCTh 4YeNoOBEKa K pa3HBIM YCJIOBHSM OKpYXalomied cpensl. BimsiHne reorpaduueckoi cpemsl m apeiida reHoB Ha Mopdosioruio u
(U3HOJIOT IO YeToBeKa

7 DKOCHCTEMBI U IIPUCYIIHE UM 3aKOHOMEPHOCTH
Paznensl u 3apaun sxos0orun. CBA3b IKOJIOTHH C IPYTHUMHU HayKaMH.

7.1 Mertoapl skonoruu. IloneBsle HaOmMOAeHNA. DKCHEPUMEHTHI B IKOJOTHH: HPUPOAHBIE M JabopaTopHble. MoAeTnpoBaHHE B JKOJOTHH. MOHHUTOPHHT
OKpPY’KaIOIIeH Cpebl: IOKABHBIN, PETHOHAIBGHBINA U TII00ATBHBIH
Dkonorudeckre (HakTopsl U 3aKOHOMEPHOCTH MX jaelicTBusa. Kiaccudurarus skojgorudecknx (akTopoB: abHOTHUECKHe, OMOTHYECKHE, aHTPOIIOTCHHEIE.

7.2 OO0mye 3aKOHOMEPHOCTH JeWCTBHS 3Kosornueckux ¢axropos. Ilpasuno munumyma (K. Ilnpenrens, FO. JIubux). TomepaHTHOCTh. DBpHOMOHTHBIE W

CTEHOOMOHTHBIE OPTaHU3MBI.




Abuornueckue aktopbl. CBeT Kak dKojornueckuii akrop. JlelcTBUe pa3HBIX yYacTKOB COJIHEYHOTO CIEKTpa Ha OPraHU3MBL. JKOJIOTHYECKHUE TPYIIIIBI
pacTeHui 1 JKUBOTHBIX IO OTHOMICHHIO K cBeTy. CHrHanbHast posb cseta. Doroneprnoamusm.

Temmneparypa kak 3konormdeckuii gakrop. [eiicTBrue TemmepaTypsl Ha OpraHu3Mbl. [I0HKMIIOTepMHBIE 1 TOMOHOTEPMHBIE OPTaHU3MEL. DBPUTEPMHBIC U
CTEHOTEPMHBIE OPTraHNU3MBbI.

Braxnocts kak skonorudeckuid akrop. [Ipucnocobiienus pacTeHuid K MoaepkaHuio BogHoro Oananca. Kitaccudukanys pacTeHuit 10 OTHOLIEHHIO K BOJIE.
IMpucniocobaeHns JKUBOTHBIX K U3MEHEHHIO BOAHOTO PEXUMA.

Cpenpl oOMTaHMA OPraHM3MOB: BOIHAs, HA3€MHO-BO3AYIIHAs, IOYBEHHAs, TIMIyOMHHAas IIOANOYBEHHAs, BHYTPHOpPTaHM3MEHHAs. (DH3MKO-XMMHUYECKHUE
0COOEHHOCTH cpesi 00uTaHus opranu3MoB. [IpucrnocoOneHust OpraHu3MOB K )KU3HH B Pa3HBIX Cpefiax.

Bbronornueckne putMel. BHemnne u BHyTpeHHHE pUTMBL. CyTOYHBIE W TOAWYHBIE PUTMBI. [IpHCIIOCOONIEHHOCTh OPraHM3MOB K CE30HHBIM HM3MEHEHUSIM
YCIIOBUM )KU3HHU.

Kuzuennsie (opmbl opranu3moB. [lonsarre o xu3HeHHO# (opme. XKusHeHHbIe (HOPMBI pacTeHUil: NepeBbsl, KyCTApHUKH, KYCTapHHYKH, MHOTOJICTHUE
TpaBbl, OHOJIETHHE TPaBbl. JKH3HEHHBIE (POPMBI )KUBOTHBIX: THIPOOHOHTHI, T€OOMOHTHI, a9p0OHOHTHI. OCOOEHHOCTH CTPOCHUS U 00pa3a KHU3HHU.
Brornueckne ¢axropsl. Buasl OMOTHUYECKHX B3aMMOAEHCTBHIl: KOHKYPEHIHMS, XHIIHHYECTBO, CUMOMO3 M ero ¢opmsel. Ilapasutusm, Koomepanus,
MyTyallu3M, KOMMeHcann3M (KBapTHPAaHTCTBO, HaxiieOHH4ecTBO). HeTrpoduueckue B3anMoaeicTBus (Tonmdeckue, popudeckue, hadpudeckue). 3HaUCHIE

OMOTUYECKHUX B3aUMOACHCTBUI 1JIsl CYLIIECTBOBAHHS OPTaHU3MOB B cpene oouTanus. [[puHIMI KOHKYPEHTHOTO UCKITFOY €HUSI

OKOJIOTHYECKUE XaPAKTEPUCTUKU momysinui. Ilomymsamus kak Owonormdeckast cucrema. Poib HEOZHOPOIHOCTH cperbl, (U3MUECKHX OapbhepoB H
0coOeHHOCTE OHOJIOrMU BHJOB B (OPMUPOBAHMU IPOCTPAHCTBEHHOW CTPYKTYpbl Homyisauui. OCHOBHBIE IIOKa3aTesd IOMYJISILMU: YUCICHHOCTS,
IJIOTHOCTB, BO3PACTHAS U I10JI0Basi CTPYKTYpPa, POKAAEMOCTh, IIPUPOCT, TEMII POCTa, CMEPTHOCTh, MUTPALIMS.

Okonorudeckas CTpykTypa nomyssinui. OLeHKa YUCICHHOCTH NOMysIIuY. JIMHaMuKa MOMyJISIIUN U €€ peryisius. buoTnueckuil MoTeHIan MO yJISHH.

MO}]CJ’IHpOBaHI/Ie JAHAMUKU TIOMMYJIAIAHN. KpI/IBBIe pocTa YUCJICHHOCTHU IMOITYJIANHN. KpI/IBI)Ie BBIDKMBAaHUA. PerHHHHﬂ YHUCJICHHOCTU HOHyJ'IHHI/If/'II POJb

73 (hakTOPOB, 3aBUCSIIUX U HE 3aBUCSIIUX OT INIOTHOCTH. DKOJIOrHYecKue cTpareriu BuaoB (1- u K-crparerun).
[onsatue 06 skomorudeckoi Humie Buaa. MecrooOuranue. MHoromepHast Moaens skomorndeckor Humu Jx.M. XatunHcoHa. PazMepbl sxoIormdecKoi
Humy. [loTeHManpHas U pealn30BaHHAS HUIIH.
Bun xak cuctema momymnsiiuii. Apeanbl BUIOB. BUABI U WX )KU3HEHHBIE CTpaTernd. 3aKOHOMEPHOCTH TOBEJCHHUS U MUTPAIMi )KUBOTHBIX. buonorunueckue
HWHBA3UH YYXKEPOTHBIX BUIOB
Coo0miecTBa opraHu3MoB. brorieHo3 U ero cTpykTypa. CBsi3u MeXIy OpraHU3MaMu B OHMOIeHO3e. DKocucTeMa Kak OTKpbITas cuctema (A.J[x. Terncnm).
OyHKIIMOHAEHBIE OJIOKM OPraHU3MOB B JKOCHCTEME: TMPOIYICHTHI, KOHCYMEHTHI, penyueHThl. Tpodudeckue ypoBHU. Tpoduueckume HEmd U CETH.
7.4 AobuoTtnueckue 0JI0KU dKocrcTeM. [10UBbI U Wbl B 3KOcHcTeMaX. KpyroBopoT BEIIECTB U IOTOK SHEPTUU B IKOCHCTEME.

OcHOBHBIE MOKa3aTeau dKocucTeMbl. bruoMacca u MIPOAYKIIUA. DKOJOrHYECKHE MMUpaMUIbI YUCEIT, OHMOMacChl U OHCPTHUU.

HaﬂpaBHeHHBIe 3aKOHOMEPHBIC CMCHBI COO6H_ICCTB — CYKIICCCHH. HepBI/I‘-IHHe U BTOPUYHBIC CYKIIECCUM U WX NPUYHUHBI. AHTpOl'lOFeHHBIe BOSﬂeﬁCTBHﬂ Ha




7.5

cykueccuu. Kimumakcnoe coobiectBo. buopa3snoo6pasue u oaHoTa KpyroBopoTa BeLeCTB — OCHOBA YCTOMYMBOCTU COOOILECTB.

[TpupomHple 3KOCHCTEMBI. AHTPOIOTEHHBIE 3KOCHCTEMBI. ATpO3KocHCTeMa. ArpoueHo3. Pasnmmumst MeXAy aHTPONOT€HHBIMH U HPUPOIHBIMA
9KOCHUCTEMAMH.

VYpb6oskocuctembl. OCHOBHBIE KOMIIOHEHTBHI ypOoskocucteM. opoxackas ¢uopa u dayna. CuHaHTpomum3alus ropojackod ¢ayHel. buonorndeckoe u
XO035THICTBEHHOE 3HAYCHUE arPOIKOCUCTEM U YPOOIKOCHCTEM. 3aKOHOMEPHOCTH (DOPMHUPOBAHHUSI OCHOBHBIX B3aUMOJEHCTBUI OPraHU3MOB B DKOCHCTEMAX.
Ileperoc sHEprumM M BEMIECTB MEXIY CMEXHBIMH 3KOCHCTEMaMH. YCTOWYHBOCTh OPTaHHU3MOB, INOIMYJSIHMNA M 3KOCHCTEM B YCIOBHSX €CTECTBEHHBIX H

AQHTPOIOT€HHBIX BO3AEHCTBUI

Buocdepa — obmermranerapHas 060m09ka 3eMiTH, Iie CyIIeCTBYeT WIH CyIlecTBOBaa )kmu3Hb. YueHune B.W. Bepraackoro o 6uocgepe. Obmactu dnochepsr
u e€ cocraB. JKuBoe BemecTBo 6roceps! 1 ero QyHKITUH.

3aKOHOMEPHOCTH cCyIecTBoBaHuss Ouocdepsl. OcobeHHOCTH OHOChepsl Kak TIIOOATBHOW 3KOCHCTeMbl. JlMHamMuueckoe paBHOBecue B Ouocdepe.
KpyroBopoTs! BelIecTB 1 OMOTeOXMMUYECKHE IUKIIBI (YTiiepona, a30Ta). PUTMHYHOCTD SIBJICHUH B GHochepe.

3onansHOCTh OMOChepsl. [lonaTre o 6uome. OCHOBHBIC OMOMBI CYLIH: TYHJpA, XBOHHEIE Jieca, CMEIIAHHBIC U IINPOKOJIMCTBEHHBIC JIeca, CTEIH, CaBaHHBI,
ITyCTBIHU, TPOIIMUECKHE Jieca, BEICOKOTopbs. Knumat, pacTUTenbHBIN U )KMBOTHBIM MUpP OMOMOB CYIIIH.

CrpykTypa 1 QyHKIUS KHBBIX CUCTEM, OLIEHKA UX PECYPCHOT0 NMoTeHInaNa u OuocdepHbix GpyHKuuit

7.6

DKoJloru4eckrue KpU3KuChl M UX NPUYMHBL BoznelicTBue yenoBeka Ha Onocdepy. 3arpsisHeHre Bo3AyIIHON cpeapl. OXpaHa Bo3lyxa. 3arps3HeHHe BOJAHOU
cpensl. OxpaHa BOAHBIX pecypcoB. Paspymienne noussl. OxpaHa MOYBEHHBIX peCcypcoB. I3MeHeHHe KiIuMara.

AHTpONIOT€HHOE BO3JICHCTBHE HA PACTHUTENIBHBIA M )KUBOTHBIH MHUp. OXpaHa pacTUTEIBHOTO M KUBOTHOTO Mupa. OCHOBHBIC IMIPUHIUIBI OXPAHbI MPUPOIHL.
Kpacubie kaurn. Oco6o oxpansiembie npupoanbie Teppuropun (OOIIT). borannveckue cabsl U 300JI0THIECKUE TTAPKH.

OCHOBHBIE TPUHIMIBI YCTONYMBOTO pPAa3BUTHSA YeEJIOBEYECTBA M IPHUPOABI. PannoHanmbHOE NPHUPOAONONB30BAaHHE W COXpPaHEHHE OHOJOTMYECKOro

pasHooOpa3us 3eMin




YYEBHO-METOINYECKOE OBECIIEYEHHE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

METOANYECKHUE MATEPHUAJIBI JISA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET
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