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Pa6ouasi nporpamma no 6mosiornu 6azoBoro ypoBHs ajas 10—11-x kiaaccon

IHosicHuTe IbHAA 3alIUCKA

PaGouas mporpamma mo OHOJOTMHM Ha YpPOBEHb CpEIHEro oOmero ooOpa3oBaHMS IS
obyyvaroruxcst 10—11-x kmaccoB MKOY Komnsibensckoii COILL pa3zpaboTana B COOTBETCTBHH
¢ TpeOOBaHUSAMU:

e  ®enepanpHOro 3akoHa OoT 29.12.2012 Ne 273-®d3 «O6 obpazoBanuu B Poccuiickoit
Denepauuny;

e mnpukaza MunoOprayku ot 17.05.2012 Ne 413 «O06 ytBepknenun (emepaabHOTO
roCyJJapCTBEHHOT'O 00pa30BaTeNbHOTO CTaHIAPTa CPEIHEr0 OOIIEero 00pa3oBaHMDY
(c W3MEHEeHMsIMH, BHECEHHBIMU TpHKa3zoM Munnpocsemienus oT 12.08.2022 Neo
732);

e mnpukaza Munnpocsemenus ot 18.05.2023 Ne 371 «O06 yTBepxkaennn ¢eaepaabHOn
00pa3oBaTeNbHON MPOTrPaMMBbl CpEeTHEro 001Iero 00pa3oBaHUsmY;

e mpukaza Munnpocsemenuss ot 09.10.2024 Ne 704 «O BHECEHMM W3MEHEHUH B
HEKOTOpble InpuKa3sl Munucrepcra npocseweHus Pocculickoir ®Penepauuu,
Kacaronuecs: ¢efepalbHBIX 00pa30BaTENBHBIX MPOTPAMM HAYaJIbHOTO OOIIETro
o0pa3oBaHMs, OCHOBHOTO 0O0mEero oOpa3oBaHHs ¥  CPEIHEro  OOIIero
00pazoBaHUY;

e mpukaza Munnpocsemenuss ot 22.03.2021 Ne 115 «O6 ytBepxnenun Ilopsaka
OpraHM3ali U OCYIIECTBICHHUS 00pa30BaTeIbHON AEATEILHOCTH MO OCHOBHBIM
o0mieoOpa3oBaTebHBIM ~ MporpaMmMaM  —  00pa30BaTelbHBIM  MpOrpaMMam
Ha4aJIbHOTO OOIIIETO, OCHOBHOT'O OOIIETO M CPETHErO 00IIero 00pa3oBaHUsm»;

e Konuenmuu npenoaaBanus yueOHoro npeamera «bruomorus»;

e KoHuenuuu 3x010ru4eckoro 0opazoBaHus B CUCTEME 00111ero o0pa3oBaHus;

e CII 2.4.3648-20 «CaHuTapHO-3MHUIEMHOIOTHYECKHE TPEOOBAaHMS K OpraHU3aIHsIM
BOCIIMUTaHUA M OOYy4YeHHs, OTAbIXa M O3/J0POBICHHUS JAE€Ted U MOJIOACKN»,
YTBEPKACHHBIX MOCTAHOBJIEHUEM TJIABHOTO caHUTapHOro Bpada oT 28.09.2020 Ne
28;

e CanlluH 1.2.3685-21 «I'urnennyeckue HOpMATUBBI U TPEOOBAHMS K 0OECIIEUECHUIO
6e3omacHOCTH U (WiH) O0E3BPEIHOCTH ISl YesioBeKa (haKTOPOB Cpeabl OOMTAHUS,
YTBEPKACHHBIX MOCTAHOBJIEHUEM IJIABHOTO caHUTapHOro Bpada oT 28.01.2021 Ne
2;

e yyeOHOro  IUIAaHA  CcpeAHero  obmero  oOpa3oBaHMsA,  YTBEPXKAECHHOTO
npukazoM MKOYVY Komnbibensckoit COILl «O BHeceHMM H3MEHEHHIl B OCHOBHYIO
00pa30oBaTeNIbHYIO MPOrpaMMy CPEAHEro O0IIEro 00pa3oBaHMs»;

e (enepanbHOl paboueil mporpamMmsel 1o yuyeoHoMy mnpeamery «buomorusy» 6a3zoBoro
YPOBHS.

[Ipu paspaborke mnporpamMmbl MO OWOJIOTMH TEOPETUUYECKYIO OCHOBY JUISl OINpEAeTICHUS
MOJIX0/0B K (DOPMHUPOBAHUIO COAEP)KAHUS yuyeOHOro mpeamera «buOJOTHS» COCTaBUIIM:
koHuenrtyaibHbie mooxeHus ®I'OC COO o B3auMo0oOyCIIOBIEHHOCTH IEJIeH, COJIep KaHMs,
pe3yabTaToB 00yueHUs! U TpeOOBaHUN K YPOBHIO ITOJATOTOBKH BBIITYCKHUKOB, MOJOXKEHUS 00
OOIIMX LENSIX ¥ NPUHIUIAX, XapaKTePU3YIOIINX COBPEMEHHOE COCTOSIHUE CUCTEMBI CPETHETO
obmero oOpasoBanusi B Poccuiickoit ®Penepaunu, a Takxke MOJOKEHUS O creuupuke
OMOJIOrMM, €€ 3HAYeHUM B IO3HAHWU >KUBOM MPHUPOAbI U OOECIEeUeHUM CYIIECTBOBAHUS
yenoBeyeckoro oodmiectBa. COrjacHO Ha3BaHHBIM IOJIOKEHHMSIM OIpPEesIeHbl OCHOBHBIE
(GyHKIMU porpamMmbl IO OUOJIOTUU U €€ CTPYKTYpa.

ITporpamma mo OGMOJIOTMM JAeT MpEJCTaBlIEeHHE O LeNix, 00 olmel crparerun oOyudeHUs,
BOCIMTAHMUS M Pa3BUTHS OOydalOIUXCs CpeacTBaMu yudeOHoro mnpeamera «buonorusy»,
orpeJiesigeT 00s3aTeNIbHOE MPEAMETHOE COJEepXkKaHUE, €ro CTPYKTYpY, pachpeaeseHue Io



pazzenaM U TeMaM, pEKOMEHIYEMYIO TIOCIE0BaTEIbHOCTh U3YUeHHs YYEOHOro MaTepuana ¢
YY4EeTOM MEXIPEIMETHBIX M BHYTPUIPEIMETHBIX CBSI3€H, JOTMKH 00pa3oBaTEIbHOTO
Mpolecca, BO3paCTHBIX 0COOCHHOCTEH 00yJaroImuXxcsl.

B mporpamme 1mo 6M0J0THM TaKKe YUYUTHIBAIOTCS TPEOOBAHHSA K IJITAHUPYEMBIM JIMYHOCTHBIM,
METanpeIMETHBIM U TPEIMETHBIM pe3yJbTaTaM oOy4deHHs B (OPMHUPOBAHUU OCHOBHBIX
BUJIOB y4eOHO-TIO3HABATEIBHON JIEATEIIbHOCTH/YUeOHBIX JEUCTBUM 0OOydYaromMXcs IO
OCBOEHHUIO COJIepKaHUsl OMOJIOTrHYecKOro o0pa3oBaHusl.

B mporpamme mo Ouonorun (10-11-e kmaccel, 0a30BBIl YPOBEHB) peaTU30BaH MPUHITUT
MPEEeMCTBEHHOCTH B H3y4YeHUHM OHOJOruM, Onarojaps uYeMy B HeW MpOCMaTpPUBAETCS
HANpaBICHHOCTh Ha pAa3BUTHE 3HAHWH, CBA3aHHBIX C (OPMHUPOBAHHEM €CTECTBEHHO-
HAyYHOTO MHPOBO33PEHHUS, LIEHHOCTHBIX OpPHUEHTALMNA JIMYHOCTH, HKOJIOTHMYECKOTO
MBILUICHUS, TPEICTaBICHUH O 3A0pOBOM 00pa3e KM3HM U OEpeKHBIM OTHOILICHHEM K
OKpyXaromiei npupogHoi cpene. [loatomy Hapsny ¢ u3yueHueM oOLIEOMONIOTHYECKUX
TEOPHii, a TaK)Ke 3HAHUW O CTPOCHHH >KHUBBIX CHCTEM PAa3HOTO PaHra U CYIIHOCTH OCHOBHBIX
MPOTEKAIOIIMX B HHUX TMPOLECCOB B MporpaMMe IO OHOJIOTUU YAENEHO BHUMaHUE
WCTIOJIB30BAHUIO TIOYYEHHBIX 3HAaHUI B MOBCEIHEBHOM KHU3HH ISl PEIICHUS MPHKIATHBIX
3a1a4, B TOM uucje: Npo(UIaKTUKKA HACIEJACTBEHHBIX 3a00J€BaHHUI 4YeIoBeKa, MEIUKO-
TCHETHYECKOT0  KOHCYJBTHPOBAaHUS, OOOCHOBAaHHS  SKOJOTHYECKH  LEIeco00pa3HOro
MOBEJCHUA B OKpYXalollel MpUPOAHON cpele, aHanuM3a BIUSHUSA XO3SMCTBEHHON
JESTeTbHOCTH YEJIOBEKa Ha COCTOSIHUE TPUPOJHBIX U UCKYCCTBEHHBIX KOCUCTEM. Y CHIICHHE
BHUMaHUs K MPUKIAIHONW HAMpaBICHHOCTH y4eOHOro npeaMera «bronorus» npoauKkToBaHO
HEOOXOMMOCTBIO O0ECTIeUeHUsI YCIOBUH [UIs pPEUICHHsT OJHOM M3 aKTyalbHBIX 3a1ad
IIKOJILHOTO OMOJIOrHYecKoro oOpa3oBaHUs, KOTOpas mpeinojaraeT (OpMHUpPOBaHHE Y
00y4aromuxcs CrIOCOOHOCTH aJanTUPOBATHCS K M3MEHEHHSIM JTWHAMHYHO Pa3BUBAIOIIETOCS
COBPEMEHHOT0 MUpA.

buonorus Ha ypoBHe cpeaHero oOmero oOpa3oBaHUS 3aHMMaeT BakHoe Mecto. Ona
obecrieunBaeT (HOPMHUPOBAHKE y OOYYAIOIIUXCS MPEJCTABICHUNA O HAYYHON KapTHHE MUpa,
pacupsier 1 0000IIaeT 3HaHUA O JKUBOW NPUPOAE, €€ OTIUYUTENBHBIX TNPHU3HAKaX —
YPOBHEBOM OpraHU3allid U 3BOJIOLWHU, CO3JAeT YCIOBUS JUIsl: MO3HAHUS 3aKOHOB >KMBOMU
npupozsl, (GopMHpPOBaHUS (YHKIIMOHAIBHOW T'PAaMOTHOCTH, HAaBBIKOB 3J0pOBOTO U
Oe3omacHOro o0Opa3a JKHM3HM, 3KOJOTHYECKOTO MBIIUICHHS, LIEHHOCTHOTO OTHOIIEHUS K
KUBOH IIPUPOJE U YETIOBEKY.

bonbiioe 3HaueHne OHONIOTHS UMEET TaKkKe Ui PeUIeHHs] BOCIIUTATEIbHBIX U Pa3BUBAIOIINX
3aja4 CpeqHero ooOmero o0pa3oBaHus, COIMAIM3alMU oOydatonuxcs. M3yuenue Onoioruu
oOecnieunBaeT yciaoBHsl Ui (OPMUPOBAHUS HHTEIIEKTYalbHBIX, KOMMYHHUKAIMOHHBIX U
MH(POPMALIMOHHBIX HABBIKOB, OJCTETUYECKOH KYJIbTYpbl, CIIOCOOCTBYET HHTEIpaluu
OMOJIOTMYECKUX 3HAaHUM C TPENCTaBICHUSAMU U3 JAPYruX Yy4eOHBIX MpeAMETOB, B
9acTHOCTH Pu3uku, Xumuu U Treorpaduu. HazBaHHBIE TOJOXKEHUS O TMpeIHA3HAUYCHUU
yueOHOro npeamera «brosnorus» cocTaBUIN OCHOBY JUIsS OINpeeIeHHs MTOIX0A0B K OTOOpY U
CTPYKTYPUPOBAHUIO €T0 COJIEPKaHMs, IPEACTABICHHOT0 B IPOrpaMMe 1o OHOJIOTHH.

Ot60p conmepkanusi yueOHoro mpeamera «buonorus» Ha 6a30BOM YPOBHE OCYIIIECTBJICH C
MO3ULMK KyJIBTYpOCOOOpPa3HOrO MOJAX0/a, B COOTBETCTBHHM C KOTOPHIM OOydarouiuecs
JOJDKHBI OCBOMTH 3HAHUSI U YMEHHUS, 3HauuMMble A (OpMHUpPOBaHUS OOIIEH KYJIbTYpHI,
OIpEIeNIAIONINE aJeKBAaTHOE IIOBEJICHUE 4YelIOBeKa B OKPYXKAIOLIEH NpUpPOTHOU cpene,
BOCTpeOOBaHHBIC B TTOBCEAHEBHOM KU3HU M MPAKTHYECKOUN AesTenbHOCTH. Oco00e MECTo B
JTOM CUCTEME€ 3HAHMW 3aHUMAIOT JJIEMEHTBbI COAEPXKAHUSA, KOTOPBIE CIIy)KaT OCHOBOHM Ul
dhopMHUpOBaHMS TIPEACTABICHUI O COBPEMEHHON €CTeCTBEHHO-HAYYHOW KapTHHE MHpa H
LIEHHOCTHBIX OpPUEHTAIUAX JHMYHOCTH, CIIOCOOCTBYIOIIMX TyMaHHU3alMH OHOJIOrMYECKOTrO
oOpa3oBaHws.



CtpykTypupoBaHue cojepxaHus y4eOHOro wmarepuasia B MporpaMMe 10 OHOJOTUU
OCYIIECTBIIEHO C Y4YETOM MPHOPUTETHOTO 3HAYCHUS 3HAHUKW 00 OTIUYHUTEIHHBIX
OCOOCHHOCTSIX JKMBOM TIPUPOJBI, O €€ YpPOBHEBOM OpraHusalud W HBoMOIHH. B
COOTBETCTBHUM C 3TUM B CTPYKType yueOHOro mpeamera « BHOIorusy BhIIEICHBI CIEAYIONIe
coJiepkaTenbHble JUHUU: «buonorus kak Hayka. MeTonsl Hay4HOro mo3HaHus», «Kierka
Kak Oumoyormdeckasi cucremayn, «OpraHm3m Kak Ouoiorndeckas cucremayn, «Cucrema u
MHOT000pa3ue OpraHu4ecKoro Mupa», «IBOJIOIUS KUBOH MPUPOIBD», «IKOCUCTEMBI U
MIPHUCYIINE UM 3aKOHOMEPHOCTH.

lenr wu3yuenusi yueOHoro mnpeamera «buomorus» Ha 0a30BOM YpOBHE — OBIAJICHUE
00ydJaroIUMUCS 3HAHUSIMH O CTPYKTYpPHO-(DYHKIIMOHAILHON OpTaHW3aIlii KUBBIX CHCTEM
pa3HOrO paHra W NOpUOOpeTeHHEe YMEHUM HCIONb30BaTh STH 3HAHUS [ TPAMOTHBIX
JNCHUCTBUI B OTHOIIGHWU OOBEKTOB KMBOW TPUPOILI M PEIICHUS PA3IWYHBIX KU3HEHHBIX
poOJeM.

JlocTkeHMe TeNM UW3y4eHHus YydeOHoro mnpeamera «buonorus» Ha 0a30BOM ypOBHE
o0ecrnieunBaeTcs pelieHrueM CIeIYIOIUX 3a1au:

* OCBOCHHE OOYYAIOIIMMHKCS CHCTEMbI 3HAHUN O OMOJIOTMYECKUX TCOPHSIX, YUCHUSX,
3aKOHAX, 3aKOHOMEPHOCTSIX, THUIOTEe3ax, MpaBWIax, CIyXKalldX OCHOBOHM i
(dbopMUPOBaHUS MIPEJICTABICHHUIA O €CTECTBEHHO-HAYYHON KapTHHE MUPA, O METOAAX
HAYYHOTO MO3HAHUSA, CTPOECHUHU, MHOIO0Opa3UU U OCOOEHHOCTSAX >KUBBIX CHCTEM
pPa3HOTO YypOBHS OpTraHHW3AIUH, BBIJAIONINXCA OTKPBITUSX ¥ COBPEMEHHBIX
UCCJIEIOBaHUIX B OMOJIOTUH;

e (dopmupoBanue y 0OyYarOIIMXCS IO3HABATEIBHBIX, WHTCIUICKTYalbHBIX H
TBOPYECKHUX CIOCOOHOCTEH B Ipollecce aHalIM3a JAHHBIX O MYyTSIX pa3BUTUS B
OMOJIOTUM HAYYHBIX B3IJISJIOB, MJACH W TMOAXOJOB K M3YYCHHIO >KHBBIX CHCTEM
pa3HOro YpOBHS OpraHU3aluy;

e CTaHOBJICHHE y OOydaromuxcsi O0mIel KyJIbTyphl, PYHKIIMOHAIBHON TPaMOTHOCTH,
pa3BUTHE YMEHUH OOBACHATH M OIICHUBATH SBICHUS OKPY’KAIOLIEro MHUpa >KUBOM
MIPHUPOJIbI HA OCHOBAHWY 3HAHUH U OMBITA, TIOTYUYEHHBIX IPU U3yUYEeHUU OUOJIOTHH;

e (QopmupoBanue 'y 0OydYarOIIMXCS  YMEHHUH  WJUIIOCTPUPOBATH  3HAYCHHE
OMOJIOTMYECKNX 3HAHUW B TMPAKTUYCCKOW JEATEIHHOCTH YEJIOBEKa, Pa3BUTHH
COBPEMEHHBIX MEJIUIIMHCKUX TEXHOJIOTUN U arpoOMOTEXHOJIOTHil;

e BoChuUTaHWe YyOEXKJICHHOCTH B BO3MOXXHOCTH TIO3HAHHUS YEIOBEKOM IKHBOM
MIPUPOIBI, HEOOXOIUMOCTH OEPEKHOTO OTHOIIEHHUS K HEH, COOTIOICHUS STUUECKIX
HOPM TIPU MIPOBEJICHUH OMOIOTUYECKUX UCCIICIOBAHUM;

e OCO3HaHME IEHHOCTH OWOJOTMYECKUX 3HAHUM Ui TOBBILIECHUS  YPOBHA
OKOJIOTUYECKOU KYIBTYPBI, A1 ((OPMUPOBAHHS HAYIHOTO MUPOBO33PEHHUS;

e TPUMEHEHHE NPHUOOPETCHHBIX 3HAHWM W YMEHUW B TIOBCEHEBHOW MXWU3HH IS
OLIEHKU MOCJIEICTBUI CBOEH AEATEIBHOCTH 10 OTHOLIEHHUIO K OKPYKAIOILIEH Cpeae,
COOCTBEHHOMY 3/I0pPOBBIO, OOOCHOBAaHHME U COOJIOJIEHHE Mep NPO(HIAKTHKA
3a00JIeBaHU.

B cucreme cpemgnero o6mero oOpaszoBanusi «buosorus», m3ydaemas Ha 0a30BOM YPOBHE,
SBIIICTCS 00s3aTeIbHBIM YYEOHBIM MPEAMETOM, BXOJSAIIMM B COCTaB MpPEeIMETHOW 00nacTu
«EcTecTBEHHO-HAYYHBIE MTPEIMETHD.

Jlnst u3ydenus: Ouojoruu Ha 6a30BOM ypOBHE CpeIHEro oouiero oo0pa3oBaHusl OTBOAUTCS 68
gacoB: B 10-m kmacce — 34 wgaca (1 wac B Hememo), B 11-m kmacce — 34 yvaca (1 4gac B
HEJIEIIO).

Jlig peanuzaluu MporpamMmbl HCIONB3YIOTCS YUEOHUKH, JOMYLICHHbIE K HCIOJIb30BAHHUIO
MIPH peali3alii UMEIONIUX TOCYyAapCTBEHHYI0 aKKPEIUTAINI0 00pa30BaTeIbHBIX MPOTpaMM
Ha4yaJbHOTO 00IIIer0, OCHOBHOT'O OOIIEro, CpeaHero odIiero o0pa3oBaHus OpraHU3alMSIMH,



OCYIIECTBISIONUMU  00pa30BATENbHYIO JI€ATENbHOCTh, MPUKA30M MMUHIIPOCBEIIEHUSI OT
26.06.2025 Ne 495:

DNeKTpOHHBIE 00pa3oBaTeIbHBIE PECYPCHI, JOMYIIEHHBIE K UCTIOIB30BAHUIO NP peaTn3aluu
00pa3oBaTeNbHBIMA  OPraHU3AlUSIMUA, HWMEIONIUMH TOCYJAapPCTBEHHYIO  aKKpEIUTAIIHIO,
0o0pa30BaTeNbHBIX MPOTrPaMM HAYAIbHOTO OOIIEro, OCHOBHOTO OOIIEro, CpeaHEero oOiero
oOpa3zoBanwus nmpukazoM Munnpocsemienus ot 18.07.2024 Ne 499:
Ilnanupyemble pe3yJibTaThl OCBOCHHUS NMpeIMeTa

Cormacho @®I'OC COO ycranaBnmuBaroTcsi TpeOOBaHUS K  pe3yibTaTaM OCBOCHHS
00y4aroIUMUCS IPOrpaMM CPETHETO OOIIeT0 00pa30BaHUsA: TUYHOCTHBIM, METANPEAMETHBIM
U TIPEIMETHBIM.

JINYHOCTHBIE Pe3yJIbTATHI

B cTpykType JMYHOCTHBIX pE3ylbTaTOB OCBOEHHUA TpeaMmeTa «buonorus» BbIeIeHbI
CIIEIYIOIHE COCTABISAIONIME: OCO3HAHHE OOYYaIOIIMMHUCA POCCUHCKON TpakIaHCKOMN
UJEHTUYHOCTH — TOTOBHOCTH K CAMOPA3BUTHIO, CAMOCTOSITEIBHOCTH U CaMOOIIPEACIICHHUIO,
HaJIMYME MOTHBAIMM K OOY4YeHHMIO OWMOJOTHH, IeJICHANpaBIECHHOE pa3BUTHE BHYTPEHHUX
yOSXKICHUM JIMYHOCTH Ha OCHOBE KIIFOYEBBIX IICHHOCTEH W HWCTOPUYECKUX TpaJaUIIUAN
pa3BUTHsA  OMOJOTHYECKOrO0 3HAHMSA, TOTOBHOCTh U  CIHOCOOHOCTH  OOYyYaromuxcs
PYKOBOJACTBOBATbCS B CBOCM JACSATENBHOCTH IIEHHOCTHO-CMBICIIOBBIMU — YCTaHOBKAMHU,
OPUCYIIMMH  CHCT€ME€  OHOJIOTMYECKOro  OOpa3oBaHHWs, HaIMYUE  HKOJIOTMYECKOTO
MIPABOCO3HAHUS, CIIOCOOHOCTH CTAaBUTH IIEJIA U CTPOUTH KU3HECHHBIC IIJIAHBI.

JInyHOCTHBIE pe3ynbTaThl OCBOCHMs npeamera «buosorus» mOCTUraroTCs B E€OUHCTBE
y4eOHOI U BOCIIUTATEIHHOU JESITSILHOCTH B COOTBETCTBUU C TPAAUIIMOHHBIMUA POCCUHCKUMU
COLIMOKYJIBTYPHBIMH, UICTOPUUYECKUMHU U TyXOBHO-HPABCTBEHHBIMU LICHHOCTSIMH, IIPUHITHIMU
B 00IIIeCTBE MpaBUIAMH M HOPMaMH MOBEICHHUS U CIIOCOOCTBYIOT MPOIIECCaM CaMOIIO3HAHUS,
CaMOBOCIUTAHUS U CAMOPA3BUTHS, PA3BUTHUS BHYTPEHHEHN MMO3ULIMH JIMYHOCTH, NATPUOTU3MA,
YBaKEHHUS K 3aKOHY M MPABOIOPSIIKY, YEJIIOBEKY TPpy/Ja U CTaplieMy MOKOJICHUIO, B3aUMHOTO
yYBaXCHHs, OEpEeKHOr0 OTHOLIEHUS K KYJIbTYPHOMY HAaCleAUI0 U TpaJuLUsAM
MHOTOHAalIMOHAJIBHOTO Hapojaa Poccuiickon denepannu, NpUpoAe U OKPYKarolIen cpee.
JInuHOCTHBIE pe3ynbTaThl OCBOCHUS yueOHOro mpeamera «buomorus» MOMKHBI OTpaKkaTh
TOTOBHOCTh U  CIIOCOOHOCTh  OOYYAIOIIUXCS  PYKOBOJCTBOBAThCS  C(HOPMUPOBAHHOMN
BHYTPEHHEH TO3UIMEN JIMYHOCTH, CHUCTEMOM IEHHOCTHBIX OpPHUEHTAlMi, MO3UTUBHBIX
BHYTPEHHUX YyOEXKICHUI, COOTBETCTBYIOIIUX TPATUIIMOHHBIM IEHHOCTSIM POCCUHCKOTO
oO1iecTBa, paclIMpeHe )KU3HEHHOTO ONbITA U OMbITA JESTEIbHOCTH B IPOLIECCE peaTn3aluu
OCHOBHBIX HaIlpaBJICHUI BOCHUTATEILHON JEATEIbHOCTH, B TOM YUCJIE B YACTHU:

1) rpaxxaaHCcKOro BOCIMTAHUSA:

¢ chopMHpPOBAaHHOCTH TPAKIAHCKONH TO3WIMH OOYYArOIIErocs KaK AaKTUBHOTO H
OTBETCTBEHHOT'O YJIeHa POCCHICKOTO OOIIECTBA;

* OCO3HAHHME CBOMX KOHCTUTYIIMOHHBIX TpPaB U OOS3aHHOCTEH, yBaXCHHE 3aKOHA W
IIPaBONOPSIKA;

e TOTOBHOCTh K COBMECTHOH TBOPYECKOH IEATEIBHOCTH TpPH CO3AaHUU Y4YEOHBIX
IPOEKTOB, pEHICHUH Yy4yeOHBIX U TMO3HABATEJIbHBIX 3a]a4, BbIMNOJIHEHUU
OMOJIOTUYECKHUX IKCIIEPUMEHTOB;

e CIOCOOHOCTH ONPENENSITh COOCTBEHHYIO MO3MILHIO MO OTHOUICHHIO K SIBICHUSM
COBPEMEHHOM KU3HU U OOBSICHSATH €€;

e yMEHHE YYHUTHIBaTh B CBOMX JCUCTBUAX HEOOXOAMMOCTh KOHCTPYKTHUBHOTO
B3aMMOJICHCTBYS JIFOJICH C Pa3HBIMU YOCKICHHUSIMH, KYJIbTYPHBIMUA LIEHHOCTSMH U
COLIMAJIBHBIM ITOJI0KEHUEM;

* TOTOBHOCTH K COTPYIHHUYECTBY B IMPOIIECCE COBMECTHOI'O BBITIOJHEHUS y4EOHBIX,
IIO3HABATEJIbHBIX W MCCIIEIOBATEIbCKUX 3a]a4, YBAXXUTEJIBHOTO OTHOLIEHHUS K




MHEHHUIO OIIMOHEHTOB MPHU OOCYXJCHUU CIIOPHBIX BOMPOCOB OHOJIOTHYECKOIO
COJIEpKAHUS;
* TOTOBHOCTb K TYMaHUTApPHON U BOJIOHTEPCKOM JIeATEIbHOCTH;
2) N1aTPMOTHYECKOI0 BOCIMTAHMS:

¢ chopMHPOBAaHHOCTH POCCUICKON TpaKTAHCKOM HWIECHTUYHOCTH, NaTPUOTHU3MA,
YBaXXEHHUS K CBOEMY HApOAY, YyBCTBA OTBETCTBEHHOCTH Tiepea PoanHON, ropiocTi
3a CBOM Kpaif, cBor0 PonauHy, CBOHM SI3bIK M KYJbTYpY, HPOIUIOE U HACTOAIIEE
MHOT'OHallMOHAJILHOTO Hapoaa Poccuu;

e I[IEHHOCTHOE OTHOUIEHHE K MPUPOJHOMY HACIEAMIO W TMaMSITHUKAM MPHUPOJIBI,
JTOCTIKeHHUsIM Poccuu B Hayke, UCKYCCTBE, CIIOPTE, TEXHOJIOTHIX, TPY/IE;

e CIOCOOHOCTH OIEHHBATh BKJIAJ POCCHMCKHX YYEHBIX B CTAHOBJICHHE M pPa3BUTHE
OMOJIOTHH, TIOHUMAaHUSl 3HAYEHUS OMOJOTUU B TO3HAHWW 3aKOHOB TPUPOIBI, B
YKU3HU YeJI0OBEKa U COBPEMEHHOI0 OOIIECTBA;

e wuneiiHas yOeXJIEHHOCTh, TOTOBHOCTh K cHykeHWi0o u 3ammre OtedyecTBa,
OTBETCTBEHHOCTH 32 €ro0 CyAb0Y;

3) AYXOBHO-HPABCTBEHHOT0 BOCIIUTAHMS

* OCO3HAaHHE JYXOBHBIX IICHHOCTEH POCCUHUCKOTO HApoaa;

¢ chopMHpPOBAaHHOCTH HPABCTBEHHOTO CO3HAHHMS, STUIECKOTO TTOBE/ICHUS;

e CINOCOOHOCTH OICHHBATh CHUTYyallM{l0 W MPUHUMATh OCO3HAHHBIE PELICHHUS,
OPUEHTUPYSICh HA MOPATIbLHO-HPABCTBEHHBIE HOPMBI U LICHHOCTH;

e OCO3HaHHE JMYHOTO BKJIA/Ia B IOCTPOCHHUE YCTOMYUBOIO Oy IyIIEro;

* OTBETCTBEHHOE OTHOIICHHE K CBOMM pOJMTENISAM, CO3JaHUI0O CEMbH HAa OCHOBE
OCO3HAHHOTO TMPHUHATHS LEHHOCTEH CeMEWHONl KU3HU B COOTBETCTBUU C
TpaauLusAMU Hapo1oB Poccuu;

4) 3cTeTHYECKOr0 BOCIIUTAHMSI:

e OCTETMYECKOE OTHOUIEHWE K MHpPYy, BKIIOYAs SCTETUKY ObITa, HAy4HOrO U
TEXHUYECKOTO TBOPYECTBA, CIIOPTA, TPY/Ia, OOIIECTBEHHBIX OTHOIICHU;

* TOHMMAaHHE 3MOLIMOHATIBLHOTO BO3/ICHCTBUS )KUBOU MPUPOJIbI U €€ LIEHHOCTH;

e TOTOBHOCTb K CaMOBBIPDAKEHHIO B pa3HbIX BHJAX MCKYCCTBa, CTpEMJICHHUE
MPOSIBIISATH KAYeCTBA TBOPUECKOM JIMYHOCTH;

5) dpusuyeckoro BocnuTaHus, GOpMHUPOBAHUSA KYJIbTYPbI 310POBbSl U IMOIUOHAJILHOTO
Os1aromosty4us:

e TIOHMMaHHE W peau3amus 30pOBOr0 MW 0e30MmacHOro obOpasza XKU3HU (370pOBOE
MUTaHUE, COONIOJICHUE THTHEHUYECKUX TMpaBWI M HOPM, COaTaHCUPOBAHHBIM
peXUM 3aHATUW W OTIbIXa, peryispHas (u3nueckas aKTHBHOCTH), OEpeKHOTO,
OTBETCTBEHHOTO M KOMIIETEHTHOTO OTHOIICHHS K COOCTBEHHOMY (PU3NYECKOMY H
MICUXUYECKOMY 3/I0POBBIO;

e T[OHMUMAaHWE IIEHHOCTH MPAaBUJ HHIWBHUIYATLHOTO M KOJJICKTUBHOTO 0€301acHOTrO
MOBE/ICHHUS B CUTYALIUAX, YTPOKAIOLIUX 3/I0POBbIO U KHU3HU JIIOJIEH;

e OCO3HAHHWE TOCIEACTBHA W HEMPUSATUS BPEIHBIX MPUBBIUCK (YIOTpeOICHUS
AJIKOT0JIs1, HAPKOTUKOB, KypeHUs);

6) TPy10BOr0 BOCIIUTAHUSA:

e TOTOBHOCTb K TPYJly, OCO3HAHHE LIEHHOCTH MacTepCTBa, TPYA0II00UE;

* TOTOBHOCTh K aKTHBHOW [EATEIBHOCTH TEXHOJOTHMYECKOM U  COLHAIBHOMU
HaIpPaBJIEHHOCTH, COCOOHOCTh MHUIMUPOBATH, IUIAHUPOBATH U CAMOCTOSATEIHHO
BBITIOJHSATH TaKYIO JIEATEIHHOCTH;

e HHTEpPEC K pa3nyHbIM cdepaM MNpoPecCHOHATBHON NI€ATEIbHOCTH, YMEHHE
COBEpIIaTh OCO3HAHHBIM BbIOOp Oynymiei mnpodeccun U pPeasTu30BHIBATH
CcOOCTBEHHBIE KU3HEHHBIE [IIaHBbI;



* TOTOBHOCTb M CIOCOOHOCTH K 00pa30BaHUIO U CaMOOOPA30BAHHMIO HA MPOTSKEHUU
BCEH KU3HHU;

7) 3K0J10THYECKOr0 BOCTIMTAHHUS:

* DKOJIOTMYECKH I1eJIecCO00pa3HOe OTHOIICHHE K MPUPOJE KaK MCTOUYHUKY KU3HU Ha
3emiie, OCHOBE €€ CYyIIeCTBOBaHUS;

e TIOBBIIEHWE YPOBHSA  DKOJOTHYECKOM  KYyJIbTypbl: MPUOOpPETEHUE  OIbITa
IUIAHUPOBAHMSI TOCTYNKOB M OIEHKM UX BO3MOXHBIX TOCIEACTBUN JUId
OKPYXKaroIlEe Cpeabl;

* OCO3HaHHE INI0OANBFHOTO XapaKTepa IKOJIOTUYECKUX MPOOJIeM U MyTel UX pelieHus;

e CIIOCOOHOCTH HCIIOJIB30BATh MPUOOpETaeMble MPH H3yUYEeHUU OMOJIOTUU 3HAHUS H
YMEHHs ~ NpU  peuleHuH  MpoOJiieM,  CBA3aHHBIX € PalMOHAIBHBIM
MPHUPOJIOTIONB30BaHUEM  (COONIOACHHE  TIPaBHJ  TOBEACHHWS B MPUPOJIE,
HANpaBJICHHBIX HA COXpAaHEHHE pPABHOBECHS B OKOCHUCTEMaX, OXpaHy BHIOB,
IKOCHCTEM, OrOochepsl);

e AKTHBHOE HEMpHATHE ACUCTBUN, MPUHOCALIMX BpEN OKpYXKalolled MNpupoIHOM
cpene, YMEHUE MPOTHO3MPOBATH HEOIATONMPUSTHBIC 3KOJOTHYCCKUE TOCIICICTBUS
IpeIpPUHUMAEMbIX JCHCTBUM U MPEIOTBpALaTh UX;

e HAJIUYUE PA3BUTOrO SKOJIOTMUECKOTO MBIIIJICHUS, YKOJIOTHYECKON KyIbTYphbI, OIbITa
JESTENIbHOCTH SKOJIOTMYECKON HampaBICHHOCTH, YMEHUSI PYKOBOJICTBOBATHCS UMHU
B II03HABATEJIbHOM, KOMMYHHKAaTHBHOM W COLMAJbHOW IMPAKTUKE, TOTOBHOCTH K
YYaCTHUIO B MIPAKTUYECKON ACSITEIbHOCTH HKOJIOTMYECKOI HANPaBICHHOCTH;

8) HeHHOCTH HAYYHOI 0 O3HAHMSL:

e chopMHPOBAaHHOCTH MUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAYKH U OOIIECTBEHHOW MPAKTUKH, OCHOBAHHOTO Ha JHANIOTE KYJIBLTYP,
CIOCOOCTBYIOILEIO OCO3HAHUIO CBOETO MECTA B MOJIUKYJIBTYPHOM MUDE;

* COBEpIICHCTBOBAHHME SI3BIKOBOM W YUTATEIbCKOM KYJIBTYphl KakK CpeACTBa
B3aMMOJICHCTBUS MEXKIY JIOAbMH U MTO3HAHUS MUPA;

e TMOHMMaHWE crenuuk OWOIOTUM KaK HAyKH, OCO3HAHHUS €€ POIH B
(GbOopMUPOBAHUN PALMOHAIBHOTO HAYYHOTO MBIIUICHHUS, CO3JaHUU IEJIOCTHOIO
npescTaBiIeHuss 00 OKpYKAIIeM MHpe Kak O €IMHCTBE MPUPOJIbI, YETOBEKA U
oOmiecTBa, B MO3HAaHUM MPHUPOAHBIX 3aKOHOMEPHOCTEM W peUIeHHH MpodsieM
COXpaHEHUs NMPUPOTHOTO PAaBHOBECHS;

e yOEXKIEHHOCTh B 3HAYMMOCTH OHOJOTMU [UII COBPEMEHHOW IMBHJIM3ALIMUU:
o0OecrieueHnss HOBOTO YpPOBHSI Pa3BUTHS MEIUIIMHBI, CO3/IaHHE TEPCIEKTUBHBIX
OMOTEXHOJIOTHH, CHOCOOHBIX  pemiaTh  PECypCHble  TPOOJEMBI  Pa3BUTHSA
YeJI0BEYECTBa, MOMCKA MyTel BBIXOJA M3 TJI0OOATBHBIX IKOJIOTUYECKUX MPOOIeM U
ofOecrieyeHuss  mepexoJa K  YCTOWYMBOMY  Pa3BUTHIO,  PallMOHAIBHOMY
UCTIONB30BAHUIO TPUPOIHBIX PEeCypcoB H (OPMUPOBAHUIO HOBBIX CTaHIAPTOB
KU3HU;

* 3aMHTEPECOBAHHOCTH B TOJYUYEHUH OUOJIOTMUYECKUX 3HAHUU B IIENIAX TOBBIIICHUS
o0mmield KyJIbTyphl, €CTECTBEHHO-HAyYHOW TPaMOTHOCTH, KaK COCTaBHOM YacTH
(YHKIMOHAIBHONH T'PaMOTHOCTH OOy4aromuxcs, (GpopMHpPYyeMOW MNpH HU3yUYEHHH
OHOJIOT Y,

¢ TMOHMMAaHHUE CYLIHOCTH METOJIOB MMO3HAHUSI, UCTIOIb3YEMBIX B €CTECTBEHHBIX HAYKaX,
CIIOCOOHOCTH HCIIONIb30BaTh IOJIy4aeMble 3HAHUS ISl aHauu3a U OObSICHEHUSA
SIBJICHUIN OKPY>KaIOIIET0 MUpPa U MPOUCXOIAIIUX B HEM U3MEHEHUM, YMEHUE JIeTaTh
000CHOBaHHbIE 3aKJIFOUEHUSI Ha OCHOBE HAy4YHBIX (DAKTOB M MMEIOUINXCS JTaHHBIX C
LEJIBIO MOJTYYEHUsI JOCTOBEPHBIX BHIBOJIOB;

e  CIIOCOOHOCTH CAMOCTOATEIBHO HCIIOJIB30BATh OMOJIOrMYECKUE 3HAHUS AJIsl peIICHUs
po0JieM B pealbHBIX )KU3HEHHBIX CUTYAIIHSIX;



e OCO3HAHHWE IIEHHOCTH HAyYHOW JESATEIBHOCTH, TOTOBHOCTh OCYIICCTBIISITH
MPOEKTHYIO ¥ MCCIIEI0OBATEBCKYIO ISATEIPHOCTh MHINBHUIYAILHO U B TPYIIIIC;

* TOTOBHOCTb U CIIOCOOHOCTH K HETIPEPHIBHOMY 00pa30BaHUIO M CAaMOOOPA30BAHHIO, K
AKTUBHOMY TIOJIyYCHHUIO HOBBIX 3HAHUH 1O OWOJIOTMM B COOTBETCTBHUH C
KU3HECHHBIMH TTOTPEOHOCTSIMH.

MertanpeaMeTHble pe3yJibTaThI

MertanpeaMeTHbIe pe3yJIbTaThl OCBOCHHUS Yy4eOHOro mpenMeTa «BHONOTHsS» BKIIOYAKOT:
3HaYUMBIC I (OPMHUPOBAHHSI MHPOBO33PCHHUS OOYYAIOIIUXCS MEKTUCIUILIMHAPHBIE
(MeXnpeaMeTHbIC) OOIICHAayUHbIC TIOHSATHS, OTPAKAIOIINE IIETOCTHOCTh HAyYHOUW KapTHUHBI
MUpa U crielu(UKy METOA0B TIO3HAHHUS, UCIIOIh3yeMbIX B €CTECTBEHHBIX HayKax (BEIIECTBO,
SHEPTrHUs, SBJICHUE, MPOLIECC, CUCTEMa, HAYYHBIN (aKT, MPUHIUI, THIIOTE3a, 3AKOHOMEPHOCTD,
3aKOH, TeOopHs, WCCIECJOBaHNe, HAONIOACHHE, W3MEPEHHEe, OSKCICPUMEHT U Jp.),
YHHBEpCalIbHbIC Y4eOHbIC JEHCTBHsI (II03HABATEIIbHBIC, KOMMYHHKATUBHBIC, PETYJIATUBHBIC),
obecnieunBaromue  (GopmupoBaHue  (YHKIMOHATBLHOW TPAaMOTHOCTH W COI[UAIBHOUN
KOMIICTEHIIMH OOYyYaroInuXcs, CIIOCOOHOCTh OOYYalOMIMXCSl HCIOJIb30BaTh OCBOCHHBIC
MEXTUCIUTUTHHAPHBIC, MUPOBO33PEHUYCCKIE 3HAHUS U YHUBEPCAIbHBIC YUCOHbBIC IEHCTBUS B
MO03HABATEIBHON U COIUAILHON TIPAKTHKE.

MeTtanpeaMeTHble Pe3yJIbTaThl OCBOSHUS IMPOTPaMMBl CPEIHEro oO0mero oOpa3oBaHUS
JOJDKHBI OTPAKATh:

OBi1ajieHHe YHUBEPCAJIbHBIMH YUeOHBIMH MO3HABATEIbHBIMH J1€HCTBUSIMU:

1) 6a3oBble JJOrnYecKue AeMcTBUS:

e  CaMOCTOSATENBHO (POPMYITHPOBATH U aKTyaAIH3UPOBATH MPOOJIEMY, pacCMaTpPHBAThH
€€ BCECTOPOHHE;

* HCIIOJI30BATh MPU OCBOCHHUM 3HAHUUN MPHEMBI JJOTUYECKOTO MBIIUICHUS (aHAIH3a,
CHUHTE3a, CpaBHEHHs, Kilaccudukanuu, o0O0O0OIIEHUs), pPACKPBIBATh CMBICI
OMOJIOTMYECKUX TOHATHUN (BBIICISATh MX XapaKTEPHBIC MPU3HAKHU, YCTAHABIUBATH
CBSI3U C IPYTUMHU TOHITHSMHN ),

e ONpEENSTh IENU ACATEeIHHOCTH, 3a/1aBas MapaMeTPbl U KPUTEPUU UX JOCTHKCHUS,
COOTHOCHTB PE3YJIbTaThI ICATEIBHOCTH C MMOCTABJICHHBIMHU IIEIISIMHU;

* HCIIOJIb30BAaTh OMOJIOTUYECKUE TTOHSITHS ISl OOBSICHEHUS (DaKTOB U SBIICHUHN KUBOU
TPUPOJIBI;

* CTPOUTH JIOTHYECKHE PACCYXKACHHS (MHIYKTHBHBIC, JHCTyKTUBHBIC, M0 AHAJIOTHH),
BBISIBIISITh 3aKOHOMEPHOCTH W TPOTHUBOPEYHST B PACCMaTPUBAEMBIX SIBIICHHSX,
(GbOopMyIIMPOBATh BEIBOJIBI M 3aKITIOUCHHUS,

* TPUMEHSTh CXEMHO-MOJICIBHBIC CPEICTBA JJISl TIPEACTABJICHUS CYIIECTBEHHBIX
CBsS3¢ W OTHONICHWH B U3yYaeMbIX OHOJOTHYECKHX OOBEKTaX, a TaKKe
NPOTHBOPEYHIA PAa3HOTO pOJIA, BBISBICHHBIX B PA3JIMYHBIX HH(POPMAIIMOHHBIX
UCTOYHHUKAX;

e pa3pabaTeiBaTh IUIAH pEIICHUS NPOOJIEMBI C Y4YETOM aHalu3a HWMEIOIINUXCS
MaTepUaIbHBIX 1 HEMAaTEPUATBHBIX PECYpPCOB;

e BHOCHUTh KOPPEKTHUBBI B JESITEIHHOCTH, OIEHMBATH COOTBETCTBHE pE3YJIbTATOB
LEJISIM, OIICHUBATh PUCKU TIOCTIEACTBUIA JESTEILHOCTH;

* KOOPJAWHUPOBATh M BBINOJHATH PabOTy B YCIOBHSAX PEATBHOTO, BHPTYAJIBHOTO H
KOMOMHHMPOBAHHOT'O B3aMMOICHCTBHS;

* pa3BUBATh KPEATHBHOE MBIIUICHUE ITPH PEIICHUN )KU3HEHHBIX MPOOIIEM.

2) 6a3oBbIe HCCIEN0BATEIbCKHE IeliCTBHS:

e BJAJETh HaBBIKAMH Yy4YEOHO-HMCCIICIOBATEIBCKON M TPOCKTHOH NesATEIbHOCTH,
HaBbIKAMU  paspelieHus NOpolsieM, CIOCOOHOCTbIO U TOTOBHOCTBIO K
CaMOCTOSITEIILHOMY TIOMCKY METOJ/IOB PEUICHUS MPAKTHYECKUX 3a]1a4, TPHUMEHEHHIO
pa3IMYHBIX METOJIOB IMO3HAHUS;



* HCIIOJI30BATh PA3JIMYHbIC BUBI IEATEIHHOCTH IO MOJYYSHUIO HOBOTO 3HAHUS, €T0
UHTEpIpeTalny, TpeoOpa3oBaHUI0 U MPUMEHEHHIO B YUYEOHBIX CHUTYaIlUsIX, B TOM
YHCIie TPU CO3JaHUH YUEOHBIX M COI[UAIBHBIX TPOEKTOB;

e (opMHUpOBaTh HAYYHBIM THI MBIIUICHHUS, BIAAECTh HAYYHOW TEPMHHOJIOTHEH,
KITFOYEBBIMH MTOHATHSIMHU U METO/IaMU;

* CTaBWUTH U (HOPMYIHPOBATH COOCTBEHHBIE 3a/1a4i B 00pa30BaTEILHON NS TETLHOCTH
U )KU3HEHHBIX CUTYaIIHSIX;

e BBISIBIISITH PUYMHHO-CIICJICTBEHHBIC CBS3U W aKTYaJIM3HpPOBAThH 3aJady, BBIIBUTaTh
TUTOTE3y €€ peHIeHHs, HaXOJUThb AapryMEHThl [UIsl JI0OKa3aTelbCTBA CBOUX
YTBEPKJICHHIA, 331aBaTh TapaMeTPhl M KPUTEPUH PEILICHHUS;

e aHaJIM3UPOBATh NOJYYEHHBIE B XOJE PEIICHUS 3aJa4l Pe3yJIbTaThl, KPUTHUECKU
OLIEHUBATh UX JJOCTOBEPHOCTH, TPOTHO3UPOBATh N3MEHEHHE B HOBBIX YCIOBUSX;

e J1aBaTh OLIEHKY HOBBIM CUTYallUsIM, OLIEHUBATh MPUOOPETEHHBIN OIIBIT;

* OCYILECTBJIATH LIEJICHATIPABICHHBIN IMOMCK NIEPEHOCA CPEJCTB M CIIOCOOOB IEHCTBHSA
B IIPO(heCCHOHATIBHYIO CPEeay;

e yMeTh TEPEHOCUTh 3HAHUS B TIO3HABATENBHYIO W TIPAKTHYECKYIO OO0JIACTH
KU3HEEATEIbHOCTH;

e yMETh MHTEIPUPOBATh 3HAHUS M3 Pa3HBIX MPEIMETHBIX 001aCTeH;

e BBIJBUTaTh HOBBIC UJCH, MpeiaraTh OPUTHHAIBHBIC TOJXOAbl U PELICHHs], CTABUTD
npoOJIeMbl U 3a]1auu, JOITYCKAIOIINE aTbTePHATUBHBIEC PELICHHUS.

3) padora ¢ unopmanmeii:

e OpHECHTHPOBATHCS B pA3IMYHBIX MCTOYHHKAX HHPoOpManuu (Tekcre y4eOHOro
nocoOusi, HAy4YHO-TIOMYJSIPHON JUTEpaTtype, OWOJOrMYECKHUX CJIOBapsAX H
CIpPAaBOYHUKAX, KOMIIBIOTEPHBIX 0a3ax JNaHHBIX, B HHTEPHETE), aHAIU3UPOBATH
uHGOPMAIMIO PA3IMYHBIX BUAOB U (OPM MpECTaBICHUS, KPUTUYECKH OLICHHUBATH
€€ IOCTOBEPHOCTh M HEMPOTUBOPEUHBOCTD;

e (opmynupoBaTh 3anPOCHl U NIPUMEHATH PAa3IMYHbIE METOJIBI MIPH MOUCKE U OTOOpE
Omosorndeckoi nHGOpMaIUu, HEOOXOIUMOM TSl BBIITOJIHEHUST YUEOHBIX 3a/1a4;

e MpuOOpeTaTh  ONBIT  HCMOJNb30BaHHS  WHGOPMAIMOHHO-KOMMYHHUKATHBHBIX
TEXHOJIOTHH, COBEPIICHCTBOBATh KYJIbTYpPY aKTHBHOT'O MCIIOJIB30BAHUS PA3IHUHBIX
MOMCKOBBIX CUCTEM;

*  CaMOCTOSITEJILHO BBHIOMPATh ONTHUMAIbHYIO (POpMY IMpeICTaBICHHsI OMOJIOTHUECKOM
nHdopmaruu (cxembl, TpaduKu, AUArpaMMBbl, TAOIUIIEI, PUCYHKH U IP.);

* WCMOJB30BaTh HAYYHBIN SI3bIK B Ka4eCTBE CPEICTBA NMPH paboTe ¢ OMOIOTHUECKOM
uHbopMalue: IPUMEHATh XUMUYECKUe, PU3NYeCKUe U MaTeMaTHUYeCKUe 3HAKU U
CHUMBOJBI, (opMynbl, aOOpeBHAaTypy, HOMEHKJIATypy, HCIOJNb30BaTh |
peoOpa3oBbIBATh 3HAKOBO-CUMBOJIMYECKHUE CPEICTBA HATJISAHOCTH;

e BJAJETh HAaBbIKAMH pACIO3HABaHHUS W 3alIUThl MH(GOpPMAIMM, UHPOPMALMOHHOU
0€30I1aCHOCTH JTMYHOCTH.

OgJaieHNe YHUBEPCAIbHBIMH KOMMYHUKATHBHBIMM el CTBUSIMU:

1) oOmenme:

e OCYILECTBJIATh KOMMYHHUKAIlMM BO BceX c(epax >KU3HH, aKTMBHO y4acCTBOBaTh B
UaJiore WM JUCKYCCHUU MO CYIIECTBY OOCYyXKJaeMoil TeMbl (yMEHHE 3a7aBaTh
BOIIPOCHI, BBICKA3bIBATh CY)KJICHHS OTHOCUTEILHO BBINIOJHEHHUS IIpeiaraeMoi
3aJja4uM, YYUTHIBATh MHTEPECHl U COIVIACOBAHHOCTH MO3UIUI JPYTUX YYaCTHUKOB
JIMAJI0ra Wi IUCKYCCHH);

e pacrno3HaBaTh HeBepOallbHbIE CpeACTBa OOIEHNUs, TOHUMATh 3HAYECHUE COLUAIbHBIX
3HAKOB, MPEANOCHUIOK BOZHUKHOBEHUSI KOH(JIMKTHBIX CUTyallUd, YMETh CMAT4aTh
KOH(JIMKTBI U BECTH IEPETOBOPHI;



e BIAJCTh pA3TUYHBIMU CHOCOOaMM OOILIEHUS U B3aUMOACHCTBHS, IOHUMATH
HaMEpPEHHUs APYTUX JIIOJIEH, MPOSIBIATh YBAKUTEIbHOE OTHOIIEHHE K COOECEAHUKY
U B KOppEeKTHOH hopme HpopMynrpoBaTh CBOU BO3PAKEHUS;

e pa3BEpHYTO U JIOTMYHO M3JaraTh CBOI TOUKY 3PEHUS C UCIIOJIb30BAHUEM S3BIKOBBIX
CPEIICTB;

2) coBMecTHas1 1eATeJIbHOCTD:

e TIOHUMATh U UCIOIB30BATh NMPEUMYIIECTBA KOMAaHAHON U MHIUBUIYaIbHOU paOOTHI
OpU PpEeIIeHHH OWOJOTHYECKOW mpobiaeMbl, OOOCHOBBIBATH HEOOXOIUMOCTD
MPUMEHEHHUS TPYNIOBHIX (POPM B3aUMOICHCTBUS IIPU PEIICHUU YUeOHOM 3a1auu;

e BBIOMpPATH TEMATUKY U METOABI COBMECTHBIX JIEHCTBHI C y4€TOM OOILIMX WHTEPECOB
¥ BO3MOKHOCTEH KaXKJOT0 YiIeHa KOJJIEKTUBA;

e [IPUHUMATbH LIEJIM COBMECTHOH €ATEIbHOCTH, OPIraHU30BbIBATh U KOOPAMHHUPOBATD
NEHCTBUS TIO €€ JOCTHKEHHUIO: COCTABIIATH IJIaH ACUCTBUMN, pacTpeleNsaTh POJIH C
Y4eTOM MHEHUH Y4aCTHUKOB, 00CY>KAAaTh Pe3yIbTaThl COBMECTHOM paboTHI;

e OIICHMBATh KauyeCTBO CBOETO BKJIaJa M KaXKJOTO0 y4YaCTHHKA KOMaHAbl B OOIIMiA
pe3yabTaT no pa3paboTaHHBIM KPUTEPHSIM;

e IMpeajaraTb HOBBIE MPOEKTHI, OICHUBAThb UAEH C T[O3UIUU HOBU3HBI,
OpPUTMHAJIBHOCTHU, IPAKTUYECKOI 3HAUUMOCTH;

* OCYIIECTBIISITH MO3UTUBHOE CTPATErHUECKOE MOBEICHUE B PA3IMYHBIX CUTYaLUsX,
MPOSIBIISITE TBOPUYECTBO M BOOOpAKECHHE, OBITH MHUIIHATUBHBIM.

OBiajieHHe YHUBEPCAJIbHBIMHU Pery/isiTHBHBIMU /1€iiCTBUAMM:
1) camoopranuszaums:

* HCIIOJIb30BAaTh OMOJIOTMYECKHUE 3HAHUS JUIsl BBIBICHHS MPOOJIEM M UX PELICHUs B
JKU3HEHHBIX U YUYEOHBIX CUTYyaIUsIX;

e BBIOMpATh HA OCHOBE OMOJOTMYECKHX 3HAHUH 1I€JIEBbIE U CMBICIOBHIE YCTAHOBKH B
CBOMX JICHCTBUSAX M IIOCTYIIKax IO OTHOIIEHUIO K JXMBOH NpHUpOJE, CBOEMY
3JI0POBBIO U 3JI0POBBIO OKPYKAIOIINX;

e CaMOCTOSTENBHO OCYIIECTBIATh I103HABATEIbHYIO JESATEIBHOCTb, BBISBIIATH
poOJIeMBbl, CTAaBUTh U (POPMYIHPOBAaTH COOCTBEHHBIC 3aJla4i B 0Opa30BaTEIHHOU
JEATETbHOCTH U )KU3HEHHBIX CUTYyaIUsX;

e CaMOCTOSITEIbHO COCTABJISITH IUIAaH PEHICHHs] MPOOJIEMbI C Y4ETOM HMEIOLIUXCS
pecypcoB, COOCTBEHHBIX BO3MOXKHOCTEH U MPEITOYTESHUNH;

e J1aBaTh OLIEHKY HOBBIM CUTYalUsIM;

e pacIIUPATH paMKH y4eOHOTO MPEAMETa Ha OCHOBE JIMYHBIX MMPEATIOYTCHUN;

e JlenaTh OCO3HAHHBIA BBIOOpP, ApryMEHTHpPOBATh €ro, OpaTb OTBETCTBEHHOCTHh 3a
pelieHue;

e OIECHUBATh NPUOOPETEHHBIN OIIBIT;

e CIOCOOCTBOBAaTh (DOPMHUPOBAHHMIO M TPOSBICHUIO IMUPOKOW JIPYAUIIMUA B Pa3HBIX
00J1acTSAX 3HAHUM, TTOCTOSHHO TOBBIIMIATH CBOM 00pPa30BAaTENbHBIN M KYyJBTYPHBINA
YPOBEHB;

2) CaMOKOHTPOJIb:

e J1aBaThb OLIEHKY HOBBIM CHUTYallUsIM, BHOCUTb KOPPEKTHBBI B JI€ATEIbHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJIbTATOB LIEISIM;

e BIAJCTh HABBIKAMHU IIO3HABATEIbHOU pe(dleKCHHM KaK OCO3HAaHHWs COBEPIIAEMBIX
JNEUCTBUA M MBICIUTEIbHBIX TMPOLECCOB, WX PE3YJbTaTOB W OCHOBAHUM,
UCIIONBb30BaTh NpUEMbl pe(dICKCUU NJs OLEHKH CHUTYyalllud, BhIOOpa BEpPHOIO
pelIeHus;

* YMETb OLIEHHUBATh PUCKU U CBOEBPEMEHHO MPUHUMATH PELICHUS 110 UX CHUKEHUIO;

e PUHUMATh MOTHBBI U @PTYMEHTHI IPYTUX MIPU aHAIHU3E PE3yIbTaTOB ACSTEIbHOCTH;

3) npuHsiTHE ce0s1 U APYTUX:



()

()

IPUHUMATh ce0s, TOHUMasi CBOM HEJAOCTATKU U IOCTOMHCTBA;

IIPUHUMATh MOTUBBI U apTyMEHTBI IPYTUX IIPU aHAJIU3€ PE3YJIbTAaTOB IEATEIBHOCTH;
IIPU3HABATh CBOE MPAaBO U MPaBO JPYTUX Ha OMINOKY;

pa3BHUBaTh CIIOCOOHOCTh IOHUMATh MUP € MO3UIMH JIPYrOro YeJIoBeKa.

IIpenMeTHbIE pe3yabTAThI
IIpenmerHbie pe3ynbTaThl ocBoeHus: nporpammbl COO mo Ouosiornn Ha 0a30BOM ypOBHE
BKJIIOUAIOT crieruduyeckne s yueOHoro npeamera «buonorus» Hay4HbIe 3HaHUS, YMEHUS
U CIOCOOBI JIEHCTBHI TIO OCBOCHHIO, MHTEPIIPETAllMM W TPeoOpa30BaHUIO 3HAHWM, BHIBI
AEATENLHOCTH TI0 TIOJTyYSHHUIO HOBOTO 3HAHUS M TPUMEHEHHIO 3HaHUH B Pa3IMYHBIX YIEOHBIX
CUTyallUsAX, a TAaKKe B PEANbHBIX XHU3HEHHBIX CUTYaIlUsX, CBA3aHHBIX C Owonorueil. B
nporpaMMe IpeAMETHBIE Pe3yIbTaThl IPEICTABICHBI MO TO1aM 00yUYeHuSI.
10-i kaace

[IpenMeTHBIe pe3ynbTaThl OCBOeHMs ydeOHoro mpenmera «buomorms» B 10-M KJacce
JOJDKHBI OTPaXKaTh:

c(hOpMUPOBAHHOCTH 3HAHUI O MECTE U POJIM OMOJIOTHH B CUCTEME Hay4YHOTO 3HAHUS
€CTECTBCHHBIX HAayK, B (OPMHUPOBAHUU COBPEMECHHON €CTECTBEHHO-HAYUYHOM
KapTHUHBI MUPA U HAYYHOTO MHUPOBO33pPEHUS, O BKJIAJIE POCCUNUCKUX U 3apYyOEeKHBIX
YVYCHBIX-OMOJIOTOB B pa3BUTHE OWONIOTUH, (DYHKIMOHAIBHONH TPaMOTHOCTH
YyeJloBeKa Ui PellleHus )KU3HEHHBIX 3a/1a4;

YMEHHE PaCKpBIBaTh COJCpKAHUE OMOIOTMYECKMX TEPMHHOB W TOHSITHHA: JKHU3Hb,
KJIeTKa, OpraHu3M, MeTabonu3M (0OMEH BEIIeCTB M IPEBpAIlCHUE SHEPIUM),
romeocta3 (caMOperyjsiusi), YpOBHEBas OpraHu3alusi JKUBBIX CHCTEM,
CaMOBOCITPOU3BeIeHNE (PENPOAYKIINSA), HACIEICTBEHHOCTh, H3MEHYUBOCTh, POCT U
pa3BHUTHE;

yMEHHEe  u3JlaraTb ~ OWOJOTMYEeCKHe  Teopud  (KJIETOYHas, XpOMOCOMHas,
MyTallMOHHAs, IEHTpajbHAas J0rMa MOJCKYyJIspHOW Owuonorum), 3akoHbl (I
Mennens, T. Moprana, H. 1. BaBusioBa) u y4yeHust (0 eHTpax MHOTOOOpa3us u
MPOUCXOXKICHUSI KyIbTYpHbIX pactenuid H.W. BaBuiioa), onpenensite rpaHUIbI UX
MPUMEHUMOCTH K JKUBBIM CHCTEMaM;

YMEHHE BIAJETh METOJaMH HAYYHOTO MO3HAHUS B OHWOJOTHH: HAOMIOJCHHWE H
ONMCAaHUE KHUBBIX CHCTEM, IPOIECCOB U SIBICHUI, OpraHu3anus U MpPOBEACHUE
OMOJIOTUYECKOT0 SKCIIEPUMEHTA, BBIIBIDKCHUE THITOTE3bI, BHISIBIICHUE 3aBUCUMOCTH
MEXy HCCIEIyeMbIMU BEIUYMHAMHU, OOBSCHEHUE IOJYyUYEHHBIX pPEe3yJIbTaToOB,
WCTIOJIb30BAHHBIX HAYYHBIX MOHSTHN, TEOPUH M 3aKOHOB, YMEHUE JIENaTh BBIBOJIBI
Ha OCHOBaHHUH MOJTYYEHHBIX PE3YJIbTATOB;

YMEHHE BBIICIATh CYIIECTBEHHBIC TMPU3HAKH BUPYCOB, KIETOK MPOKAPUOT H
JYKapuoOT, OJHOKJIETOYHBIX M MHOTOKJIETOYHBIX OpPraHU3MOB, OCOOEHHOCTH
MpOIeCCOB: 0OMEHa BEIIECTB W IMPEBPAILCHUS SHEPTUU B KIETKE, (OTOCHHTE3A,
IUIACTUYECKOTO W DHEPreTUYecKOro OOMEHa, XEMOCHHTe3a, MHUTO03a, Meio3a,
OIUIOIOTBOPEHUS, PA3MHOKEHHUsS, WHIUBUIYaTLHOTO PAa3BUTUS  OpTaHU3Ma
(oHTOTEHE3);

YMEHHE TMPUMEHATh TOJIYYCHHBbIE 3HAHUA [UISI OOBSICHEHUS OHOJOTHYECKUX
MPOIECCOB M SIBJICHUH, JJISI TPUHATHS MPAKTUYECKUX PEIICHU B MOBCEIHEBHOM
KHU3HH C Lenblo obecrieueHus O€30IMacHOCTH CBOETO 3/I0POBbSI M 3/10POBBS
OKpYXaloIIMX JIt0JIeH, COOII0IEHUSI HOPM TPAMOTHOTO TOBEJCHUS B OKPYXKaroIIen
NPUPOJIHON cpejie, MOHUMAHHE HEOOXOAMMOCTH HCHOIB30BAHUS JIOCTHUKCHHIA
COBpPEMEHHOM ouonoruu u OMOTEXHOJIOT Ui JUISt paloHaIbHOIO
MPUPOIOTIONB30BAHUS;



e YMEHHE pelIaTh JIEMEHTAPHBIC T'EHETHYCCKHE 33Jla4d HA MOHO- U JUTHOPHIHOE
CKpeIMBaHKe, CIETUICHHOE HAcleJI0BaHHEe, COCTaBISTh CXEMbl MOHOTHOPHIHOTO
CKpCIIUBAHUS TS TIPEICKa3aHusl HACIIe0BaHMsI TPH3HAKOB Y OPTaHU3MOB;

e yMEHHE BBINOJHATH JIAOOPATOPHBIE U MPAaKTUYECKHE pabOThI, COOIIOAATH MpaBUiIa
pHu paboTe ¢ Y4eOHBIM U Ja0OpaTOPHBIM 000PYI0BAaHUEM;

e YyMEHHE KPUTHYECKH  OICHWBaTh W  HHTEPIPETUPOBATH  HWHDOPMAIIHIO

OHMOJIOTUYECKOTO  COJEP)KaHMsI, BKJIOYAIONIYIO TICEBJIOHAYYHBbIC 3HAHUS W3

pa3IMYHBIX UCTOYHHUKOB (CPEICTBA MAacCOBOW MH(pOpPMAINU, HAYYHO-TIOMYJISIPHBIC

MaTepHualibl), STUYECKHE AaCIeKThl COBPEMEHHBIX HMCCIICIOBAaHUH B OHOJIOTHH,

MeIUIuHE, OMOTEXHOIOTHH;

YMEHHE CO3/1aBaTh COOCTBEHHBIC MHCHMEHHBIE M YCTHBIC COOOIICHUs, 0000mmas

Ouosornvyeckyro  MHPOPMALMIO W3  HECKOJBKMX  HCTOYHUKOB, T'PAMOTHO

UCTIOJIB30BaTh MOHITHWHBIN ammmapar OHOJIOTHH.

11-ii k1ace

[IpenmeTHbie pe3ynbTaThl OCBOCHHUs ydeOHOro mnpeamera «buomorus» B 11-mM KJacce

JOJDKHBI OTPaXKaTh:

e c(hOpPMHPOBAHHOCTh 3HAHUI O MECTE M POJIM OUOJIOTHH B CUCTEME HAYYHOTO 3HAHHS
€CTECTBEHHBIX HayK, B (DOPMUPOBAHMH COBPEMEHHOW €CTECTBEHHO-HAYYHOMH
KapTUHBI MHpa U HAyYHOT'O MHPOBO33PEHHS, O BKJIAZIC POCCHUCKUX U 3apYOCIKHBIX
YYCHBIX-OMOJIOTOB B pa3BUTHE OWONIOTUH, (DYHKIMOHAIBHONH TPaMOTHOCTH
YeNioBeKa IS PEeIICHHs KU3HCHHBIX 3a/1a4;

e YMEHHE paCKpbIBaTh COJIEpKAHHE OMOJIOTMYECKUX TEPMHUHOB W TIOHATHI: BHJ,
MOMYJISALNSI, TEHO(POH, O3BOJIIOIMS, IBIXKYIIUME CHIBI ((PaKkToOpbl) 3BOJIOINH,
IPUCHIOCOOIEHHOCTh OPraHU3MOB, BHJI000pa30BaHME, SKOJIOTUYECKHE (PAKTOPBI,
9KOCHCTEMA,  TPOIYIEHTHhl, KOHCYMEHTBI, PEIYyIEHThl, LENH  MUTAHWUS,
IKOJIOTHYECKasl TUpaMuia, OMoreoreHos, ornochepa;

e yYMEHHE H3Jlarath OMOJIOTHYECKHE Teopuu (dBononmoHHas teopusi Y. [lapBuHa,
CHUHTETHYECKasi TEOPHs 3BOJIOIMHU), 3aKOHBI U 3aKOHOMEPHOCTH (3apOABIIIEBOTO
cxoactBa K.M. bapa, depenoBaHus TJIaBHBIX HANpaBJICHUN M MyTEH 3BOJIOLIMHA
A.H. CeseprioBa, yuenusi o 6uocepe B.M. BepHanckoro), onpeaensts rpaHUIIbI
WX IPUMEHUMOCTH K KHBBIM CHCTEMAaM;

e yMEHHE BIJIAQJIETh METOAAMH HAYYHOTO TIO3HAHHWS B OHOJOrMU: HaOJIOJEHUE H
OINMCaHHWE KMBBIX CUCTEM, IMPOIECCOB U SIBIICHUH, OpPraHW3allUs W TPOBEACHUE
OMOJIOTHYECKOT0 KCIIEPUMEHTA, BBIABI)KEHHE THIIOTE3bI, BBISBICHHE 3aBUCUMOCTH
MEXIy HWCCICAYyEeMbIMU BEIWYMHAMHU, OOBSICHEHHE IIOJNyUYEeHHBIX pPe3yJIbTaTOB,
WCTIOJTb30BAHHBIX HAYYHBIX MOHSTHN, TEOPUN U 3aKOHOB, YMEHUE JIETIaTh BBIBOJIBI
Ha OCHOBAHHH TMOJYYSHHBIX PE3yJIbTaTOB;

* yMEHHUE BBIJICJATH CYIIECTBEHHBIC NMPU3HAKU CTPOCHUS OMOIOTMYECKHX OOBEKTOB:
BUJIOB, MOMYJISIIUNA, MPOIYIIEHTOB, KOHCYMEHTOB, PEIyIIEHTOB, OMOTeOIEHO30B U
IKOCHUCTEM, OCOOCHHOCTH  IPOLIECCOB:  HACJIEACTBEHHOM  HM3MEHUYMBOCTH,
€CTECTBEHHOTO0 O0TOOpa, BHUA000pa30BaHUs, MPHUCIOCOOJEHHOCTH OPTraHU3MOB,
JIeMCTBUSL HKOJIOTHUECKUX (DAKTOPOB Ha OpraHM3MBbI, MEPEHOCA BELIECTB U MOTOKA
SHEPrMM B DSKOCHCTEMaX, AHTPOIMOTCHHBIX H3MEHEHHWH B HKOCHCTEMAax CBOCH
MECTHOCTH, KPyTOBOPOTA BELIECTB U OMOreOXMMHUYECKUX IIUKIOB B Onochepe;

e YMEHHE TMPHUMEHATh TONy4YCHHBIC 3HAHHUS Ui OOBSICHEHUS OWOJOTHYECKUX
IIPOLIECCOB U SIBICHUM, I NPUHATUSA NPAKTUYECKUX PELICHUN B IIOBCEIHEBHOU
KHU3HH C LeNbl0 obOecrieueHus: OE30IMacHOCTH CBOETO 3JI0POBBSI M 3JI0POBBS
OKPY’KaIOIIMX JII0AEH, COOII0IEHUSI HOPM IPaMOTHOT'O MOBEICHHS B OKPYXKaroIeit
NPUPOAHON cpese, TOHUMAaHWE HEOOXOIUMOCTH HWCIIOJB30BAHHS JOCTH)KCHUI
COBPEMEHHOM OMOJIOTUH /ISl pallHOHAIEHOTO IPUPOAONOIb30BAHNUS;



e yMEHHE pelaTh OJJIEMEHTapHbIe OHOJOTHYECKHE 3aJauyM, COCTABISATH CXEMBI

NepeHoca BEIeCTB U SHEPTUU B IKOCUCTEMAX (LIENH MUTaHMS);

e yMEHHE BBINOJHAITH JIa0OpaTOpPHBIE U MPaKTUYECKUEe PadOThI, COONIOAATh MpaBuiIa
npu paboTe ¢ y9eOHBIM 1 JTA00paTOPHBIM 000PYIOBAHHUEM;

yMEHHE  KPUTHUYECKH  OIEHMBaThb M  HMHTEPOPETUPOBATH  HMHGMOPMAINIO
OMOJIOTMYECKOIO  COJEp)KaHUs, BKJIIOYAIOIIYI0 IICEBJAOHAyUYHbIE 3HAHUA U3
pa3IMYHBIX UCTOYHUKOB (CpelCcTBa MAaccOBOM MHGpOpMAIUK, HAYYHO-MOMYJISIPHbIE
MaTepuaibl),  paccMaTpuBaTh  TJIOOAJbHBIE  JKOJOTMYECKHE  IpOOIEeMbI
COBPEMEHHOCTH, (POPMHUPOBATH MO OTHOLIEHUIO K HUM COOCTBEHHYIO MO3UIIHUIO;

e yMEHHE CcO3[aBaTh COOCTBEHHbBIC NMHUCHMEHHBIE M YCTHBIE COOOIIEHHs, 00001Ias
OMOJOTMYECKYI0  HMH(POpPMAIMIO U3  HECKOJIbKHX HCTOYHHUKOB, T'PAMOTHO
MCIIOJIb30BaTh OHATUHHBIN anmnapar OMoJI0TUH.

Ilepeyenn (kogudukaTop) pacnpeaejeHHbIX MO0 KJIaccaM MpPoOBepsieMbIX TPeOOBAHWH K
pesyiabtatam QOII COO u 3/71eMeHTOB cOepPKaAHUA 10 OMOJT0THH

10-i1 KJIACC

IIpoBepsiemble TpeGOBaHus1 K pe3yabraram ocBoenus OOII

Kon
nposepsiemoro | [IpoBepsiemble npeamMeTHbIe pe3yabTaThl 0cBoeHuss OOII OO0
pe3yJbTarta

ChopmupoBaHHOCT, 3HAHWKW O MeECTE W POJIM OHOJOTHH B CHCTEME
HAy4YHOTO 3HAHMS €CTECTBEHHBIX HAyK, B (DOPMHUPOBAHUU COBPEMEHHOM
€CTECTBEHHO-HAYyYHON KapTHUHBI MHpPAa M HAyYHOTO MHPOBO33PEHUS; O
BKJIaJIE POCCUHCKMX M 3apyOekHBIX YUEHBIX-OMOJIOTOB B pa3BUTHE
Ouonoruv; (QPYHKIMOHAIBHOH TPAMOTHOCTH 4YEJIOBEKAa JUIS PEIICHUS
KU3HEHHBIX 3a7a4

YMeHue packpbIBaTh COJEp)KaHWE OMOJIOTUYECKUX TEPMUHOB U MOHSITHIA:
KHU3Hb, KJIETKA, OPraHu3M; MeTabon3M (OOMEH BEIIECTB W MPEBpAIICHHE
2 SHEpPruM), rOMeocTa3 (CaMOoperyJsius), YpOBHEBas OpPraHW3alUs >KHUBBIX
CUCTEM, CaMOBOCIIPOM3BEJICHUE (pPEMpOAYKIMs), HACJIEICTBEHHOCTD,
M3MEHYUBOCTb, POCT U pa3BUTHE

YMmenue wuznaratb OHOJIOTHYECKHE TeOpuHM (KIETOYHasi, XPOMOCOMHas,
MyTanuoHHas), 3akoHbl (I. Mennens, T. Moprana, H.I1. BaBuiosa) u
3 yueHHus (0 IEeHTpaX MHOTooOpasusi U NPOUCXOXKJIEHHUS KyJIbTYPHBIX
pacrennii H.M. BaBunosa), onpenensTs rpaHMIbl MX HNPUMEHHUMOCTH K
YKUBBIM CHCTEMaM

YMeHue BIajeTb METOJaMHM HAy4yHOro IMO3HaHUS B  OMOJIOTHH
(HaOnmoeHMe M ONMCAaHWE KMBBIX CHCTEM, IIPOLECCOB M SIBJICHUH;
OpTaHU3aIMsl U MIPOBEACHNE OMOIOTHIECKOTO SKCIIEPHUMEHTA, BBIIBIKCHHE
4 TUIIOTE3bI; BBIABICHUE 3aBUCUMOCTH MEXKIY MCCIIENyEMbIMU BEIUYMHAMU,
OOBSICHEHHE TIONYYEHHBIX PE3yJbTAaTOB, WCIOIB30BAHHBIX HAYYHBIX
MOHATUN, TEOPUH U 3aKOHOB; yMEHHUE JEJIaTh BbIBOAbLI HA OCHOBAHUU
MIOJIy4YE€HHBIX PE3YJIbTaTOB)

YMeHHE BBIICIATh CYIIECTBEHHBIC IPU3HAKU BUPYCOB, KJIETOK IPOKAPUOT
U OJyKapHOT, OJHOKJIETOYHBIX W MHOTOKJICTOYHBIX OPraHU3MOB,;
0COOEHHOCTH TPOLIECCOB OOMEHA BEIIECTB U IMPEBPAICHUS DHEPTUU B
KJIeTKe, (OTOCHHTE3a, IUIACTUYECKOr0 ¥ HHEPreTHYecKoro OoOMeHa,




XEMOCHHTE3a, MHUTO03a, MeHo03a, OIUIOJOTBOPEHUS, Pa3MHOXKCHHUS,
WHJIUBUyaIbHOTO Pa3BUTHSI OpraHu3Ma (OHTOTEHE3)

YMeHue npuMeHsITh OTy4YeHHbIe 3HAHUS JUTsI OObSICHEHUS OMOJIOTHYECKIX
MpPOLECCOB M SIBIICHWUH, JUISI TPUHATHS MPAKTUYECKUX PEIICHUH B
IMOBCEIHEBHON JKM3HH B IeIIX obOecrneyeHus O€30MacHOCTH CBOEro
3I0pPOBBbS M 3J0POBBSI  OKPYXKAIOIIMUX JIFOJACH, COOJMIONCHUS HOPM
rPaMOTHOTO IIOBEJICHUS B OKpYKAlOLIEeW INMPUPOIAHON Cpele; IMOHMMaHUE
HEOOXOAMMOCTH MCIIOJIB30BAHMS JTOCTHKEHUNH COBPEMEHHOW OWOJIOTHU U
OMOTEXHOJIOTHI JIJIsT PAIMOHAIBHOTO MPUPOIOTIONB30BaHUS

YMeHue pemaTh 3JIEMEHTApHbIE T'€HETUYECKHEe 3aJaud Ha MOHO- U
IUTHOPUAHOE CKpPEIIMBAaHHUE, CLEIUICHHOE HAacJeIOBAaHUE; COCTaBIIAThH
CXEMbl MOHOTHOPUAHOTO CKPELIMBAHUSA Ul MIPEICKa3aHUs HACIeIOBAHUs
IIPU3HAKOB Y OPraHU3MOB

YMeHue BBINONHATH J1a00paToOpHbIe U MPaKTUYeCKHe paboThl, COOM0AaTh
MpaBujIa Ipu padoTe ¢ y4eOHBIM U JIA0OPaTOPHBIM 000PY0BaAHHEM

YMeHue KpUTHYECKH OLEHUBaTh U HUHTEPIPETUPOBATh HHOOPMALIUIO
OMOJIOTMYECKOT0 COJIepKAHMUS, BKIIOYAIONIYIO TICEBIOHAYyYHbIC 3HAHUS U3
paznuunbix uctoyHMkoB (CMMU, HayuHO-moOmylsipHblE MaTepHUalbl);
ATUYECKHE acleKThl COBPEMEHHBIX MCCIIEOBAaHUI B OMOJIOrUU, MEAULIMHE,
OMOTEXHOJIOTHU

10

YMmeHue co3naBaTh COOCTBEHHBIE IMUCBMEHHBIE U YCTHBIE COOOLICHMS,
0000mas OuoNornyeckyro HHGOPMALMI0O U3 HECKOJIbKHX HCTOYHUKOB,
IPaMOTHO UCTIOJIh30BaTh MOHATHHHBINA anmapat OHOIOTHH

IIpoBepsieMbIe 3JIeMEHTBI COIePsKAHMUS

Kon IIpoBepsiemble 31eMeHTHI COAEPKAHUS
1 buonorus kak Hayka
buonorus — Hayka o kuBOMl mpupoxae. Ponp Oumomornm B
1.1 (bopMHpOBaHNU COBPEMEHHOW  Hay4yHOM KapTuHbl Mupa. Cucrema
OMOJIOrMYECKUX HayK
MeToapl MO3HaHUS KUBOM mNpupoAbl (HAOMIOJEHHE, OSKCIIEPUMEHT,
1.2 OIMCaHMe, U3MEpPEeHHE, KiIacCuPUKalNs, MOACTUPOBAHNE, CTATUCTUYECKAs
00paboTKa JaHHBIX)
2 JKuBble cUCTEMBI U UX OpraHu3aLus
71 KuBpie cucrembl (OMOCHCTEMBI) KaK NpEeAMET H3ydYeHHUs] OHUOJIOTHH.
' CaoiicTBa OMOCHCTEM U UX pa3HOOOpa3ue
YpoBHH  oOpraHuzanuu  OMOCHUCTEM:  MOJIEKYJISIPHO-T€HETUYECKHIA,
2.2 KJIETOYHBIA, OpPraHU3MEHHBIN, MONYJSLMOHHO-BUIOBOW, IKOCHCTEMHBIM,
o6uocepHbIit
3 XHUMHYECKUHN COCTAB U CTPOEHUE KIIETKH
31 XUMHYECKUN COCTaB KJIETKH. XUMHUYECKUE DJIIEMEHTHI: MAKPOJIEMEHTHI,

MUKPOIJICMCHTHI. Boz[a W MHHCPAJIbHBIC BCIICCTBA. CDYHKI_II/II/I BOABI H




MHHCPAJIBbHBIX BEIICCTB B KIICTKE. HonnepmaHI/Ie OCMOTHYECKOI0 OanaHca

3.2

benku. CocraB u cTpoeHne 6eIKOB. AMHUHOKUCIOTBI — MOHOMEPHI OEJIKOB.
He3ameHnMble U 3aMEHUMBIE AMUHOKHCIOTBl. AMUHOKHCIOTHBIH COCTaB.
YpOBHH CTPYKTYpbl OETKOBOW MOJIEKYJIbI (TIepBUYHAs, BTOpPHYHAS,
TpEeTUYHAas W YETBEPTUYHAsl CTPYKTypa). XMMHUYECKHE CBOICTBa OENKOB.
buonoruueckue pyHKIU OEIKOB.

@®epmeHnTsl - Ouojoruueckue Kartanuzatopbl. CrTpoeHHe QepMmeHTa:
aKTUBHBIM  LeHTp, cyOcTpaTHas  cnenupuuHocTb. KodepMeHTHI.
Burtamunsl. OTiinuus pepMEeHTOB OT HEOPTaHUUECKUX KaTalu3aToOpOB

3.3

VYrieBonpl: MoOHOcaxapuabl (TJIFOKO3a, pubo3a U JAe30KCHpu003a),
nucaxapujibl (caxaposa, JIaKTo3a) M IMoJucaxapujibl (Kpaxmal, TJIUKOTeH,
EeJITE0II03a). bruonornueckue GpyHKIUHN yTISBOIOB.

Jlunuael:  TpUrIMUEpHIB, CcTepounbl, Qochomununsl. [ uapoduabHO-
ruapodoOHbIe cBoiicTBA. bronornueckue ¢yHKmu aumuaoB. CpaBHEHHE
YTJIEBOOB, OEJIKOB U JIMIUIOB KaK HCTOYHUKOB SHEPTHU

3.4

HyxneunoBbie kucnotsl: JIHK u PHK. Hykneoruasl — MoHOMepHI
HyKJIenHOBBIX KucioT. Ctpoenue u ¢pynkuuu JJHK. Ctpoenue u pyHkimm
PHK. AT®: crpoenune u GyHKIIUU

3.5

I_II/ITOJ'IOF HUd — HayKa O KIICTKEC. Knerounas TCOpHA. MeTtoasl HU3YyUCHUA
KJICTOK

3.6

Knerka kak nemoctHas >xuBas cuctema. OOuue NpU3HAKU KIIETOK:
3aMKHyTas HapyxHas MmeMOpana, monekynsl JIHK kak reHernueckuii
anmapat, CHCTeMa CHHTe3a Oelka

3.7

Tumel KJIETOK: syKapuoTHuecKas U mpokapuotuyeckas. OcoOeHHOCTH
CTPOCHHUS TMPOKAPUOTHYECKON KieTku. Kierounas creHka OakTepuil.
Crtpoenue 3ykapuoTHUeCcKoil KiieTKU. OCHOBHbBIE OTIUYMS PACTUTEIHHOM,
YKUBOTHOM ¥ TPUOHON KIIETKH

3.8

[ToBepXHOCTHBIE CTPYKTYPBI KIIETOK — KJIETOYHAsI CTEHKA, TIIMKOKAINKC, UX
¢yukuuu. [lnasmatuyeckas wmemOpanHa, e€ cBoiicTBa M (YHKIIMH.
[uronnazma u e€ opraHoujsl. OnHOMEMOpaHHBIE OPraHOUABI KIIETKH:
sHomnazmatnyeckass cerb (DIIC), ammapar I'onbmku, JTH30COMBI.
HOJ’IyaBTOHOMHBIe OopraHOnAbI KJICTKH: MHUTOXOHAPHUH, I1aCTUABL.
IIpoucxoxnaeHne  MUTOXOHApPUM W IUIACTHA. Buasl  mactun.
HememOpanHbie oOpraHouabl KJIETKH: PHOOCOMBI, KJIETOYHBIA LIEHTD,
PECHUYKH, KTyTUKU. DyHKIIMN OpraHOuA0B KIETKU. Brirtouenus

3.9

Snpo — perynaTopHslit eHTp kieTku. CTpoeHue sapa: sjaepHas 000104Ka,
KapuoIljia3Ma, XpOMaTHH, SAPBIIIKO. XpPOMOCOMBI

3.10

TpaHCnOpT BELIECTB B KIETKE

X(PISHCZ[GSITGJIBHOCTL KIJIICTKH

4.1

OOmeH BemiecTB, WK METab0IM3M. ACCUMUISIIINS (TUTACTUYECKUIT OOMEH)
U JUCCUMWISIIMS (PHEPreTUYecKuit OOMEH) — JBE CTOPOHBI E€IUHOTO
nporecca Mmerabonu3ma. Tumel oOMEHa BEIIECTB: aBTOTPOQHBIN U
rerepoTpodusiii. Pons ¢epmeHTOB B OOMEHE BEIIECTB M MPEBpAICHUH




OHCPI'YU B KIICTKE

4.2

®orocunre3. CpetoBas u TeMmHOBas (a3l (oTocuHTe3a. Peakuuu
dotocunTe3a. IpdhekTuBHOCTH HOTOCUHTE3a. 3HAUCHHUE (HOTOCHHTE3a AJIs
XKU3HM Ha 3emuie. BriusiHue ycioBuil cpenbl Ha (OTOCHHTE3 M CIOCOOBI
MOBBIIIEHUS €0 MIPOAYKTUBHOCTH Y KYJIBTYPHBIX PaCTCHHUH.

XeMocuHTe3. XEeMOCHUHTE3UpYIoLe OakTepuu. 3Hau€HUE XEMOCHHTE3a
JUIS )KU3HU Ha 3emiie

4.3

DHepreTryeckuii OOMEH B KJIeTKe. PaciieruieHue BeIiecTB, BBIIEIECHHE U
aKKyMYJIMPOBAaHUE DHEPTUU B KJETKE. DTambl YHEPreTUYeCKOro OOMeHa.
I'mukomu3. Bpoxenne wu ero Buasl. KucrmopogHoe OKHCIEHHE, WIH
KJIETOYHOE JibIXaHue. DPPEeKTUBHOCTh YHEPTeTUIECKOTO 0OMEHa

4.4

Peakumu marpuunoro cuHTte3a. [eHermueckas wunpopmamms u JHK.
Peanuzamus renernueckoid mHGOpMAIMU B KJIETKE. | €HETUUECKH KOI U
ero cpoiictBa. Tpanckpunuust — matpuunbiii cunates PHK. Tpancnauusa —
owocunte3 Oenka. KommpoBanue aMuHOKHCIOT. Pomnb pubocoMm B
OouocuHTe3e Oenka

4.5

Hexnerounsle  QGopmbl KU3HM — BHUPYCHl. VcTopust  OTKpBITHSA
Bupycos (/.1. HBanoBckwii). Ocobennoctu CTPOCHUSA u
KHU3HEIEATeIbHOCTH  BUpycoB. bakrepuodaru. bonesnu pacrenuii,
KMBOTHBIX M YEJIOBEKa, BRI3bIBAEMBIC BHpycaMu. Bupyc nMmmyHoneduura
yenoseka  (BUY) —  Bo3Oymurens  CIIMHa.  [Ipodunakruka
pacrpocTpaHeHHs BUPYCHBIX 3a00JIeBaHUI

PasmHoxenne n HHAUBUAYAJIBbHOC Pa3BUTUC OpraHrU3Ma

5.1

KreTounslii muKII, WM KU3HCHHBIH UK KiIeTku. MHTepdaza m MUTO3.
[Ipoueccrl, mporekaromme B uHTepdaze. Pernmkamus - peakuus
matpuuHoro cunteza JIHK. Ctpoenune xpomocoM. XpoMOCOMHBIH HabOp
— Kapuwotur. JIMMIOWAHBIA W TaIUIOWJAHBIA XPOMOCOMHBIC HAOOPHI.
Xpomatuasl. Lluronoruueckne OCHOBBI Pa3MHOXKEHHUS U UHJIMBUIYaTbHOTO
Pa3BUTHUS OPraHU3MOB.

Henenne knetku — Muto3. Craaun mutosa. [Iporeccel, mporucxoasmuire Ha
Pa3HBIX CTaAUIX MUTO3a. BHOTOrMYecKuil CMBICIT MUTO3a

5.2

dopMbl  pPa3MHOKEHHS OpPraHW3MOB: O€crojioe ¥ TIOJIOBOE. Busr
0ecroyioro pa3MHOXKEHHS: JelIeHHE HaJBOE, TOYKOBAHUE OJHO— U
MHOTOKJIETOYHBIX, CIOpPOOOpa3OBaHUE, BETeTaTUBHOE Pa3MHOXKECHHE.
HckyccTBeHHOE KIOHUPOBAHUE OPTaHU3MOB, €r0 3HAYEHUE JJIs CENEKIINU
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[TonoBoe pa3MHOXKEHME, €r0 OTIANUUS OT OECIoI0ro.

Meiio3. Craguu meito3a. IIponeccsl, mpoucxosiiye Ha CTagusx Meiosa.
IToBenenue xpomocoM B Meitoze. Kpoccunrosep. buonornyeckuii cmbici u
3Ha4YECHHE Melo3a
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['ameTorenes — mporecc 0Opa30BaHMSA MOJOBBIX KJIETOK y IKHBOTHBIX.
ITonoBble »ene3bl: CEMEHHMKM U sMYHMKH. OOpa3oBaHHME M pa3BUTHE
IIOJIOBBIX KJIETOK-raMeT (CIepMaTo30M[, SAULEKIETKA) — CIIEpMaTOreHe3 U
ooreHe3d. (OCOOEHHOCTH CTpOEHHs SHIEKIETOK U  CIIEPMaTO30UIOB.
OmnonorBopenue. IlapreHorenes




5.5

WuauBuayanbHoe pa3BuTHe (OHTOreHe3). OMOpPHOHANIBHOE pa3BUTHE
(oMOpuorene3). OTtambl AMOPHOHATBHOIO PA3BUTHUS Yy IO3BOHOYHBIX
KUBOTHBIX: JIpoOJIeHHE, racTpysiuus, opraHoreres. IlocrambpuonansHoe
pa3BuTHe. THIBI MOCTIMOPHOHAIBHOTO pPa3BUTHS: MpPSIMOE, HENpPSIMOe
(MmunHOYHOE). BnusHue cpenpl Ha pa3BUTHE OPraHU3MOB; (PAKTOPHI,
CIOCOOHBIE BBI3BIBATh BPOXKAEHHBIE YPOICTBA.

PocT u pasutue pacreHuil. OHTOreHe3 IIBETKOBOTO PACTEHHUS: CTPOCHHE
CEMEHM, CTaJANU Pa3BUTHUS

HacnencTBeHHOCTb M U3MEHUMBOCTD OpraHnu3mMoB

6.1

[Ipeamer m 3amaum reHetuku. Mcropus pa3BuUTHS TeHETHMKU. Bxian
POCCHUUCKMX H 3apyOeXHBIX YUYEHBIX B pa3BUTHE TEHETHKU. METOIIbI
TeHETUKH  (TMOPUIONOTUYECKUI, IIUTOTCHETUYECKUH, MOJIEKYISIPHO-
reHeTudeckuil). OCHOBHBIE T'€HETHYECKHE TOHATUSA. [ eHeTuueckas
CUMBOJIMKA, UCIIOJIb3yeMasl B CXeMaX CKpeIUBaHUI

6.2

3aKOHOMEPHOCTH  HACJIEAOBaHMSA  NPU3HAKOB, YCTAHOBJIEHHBbIE [
Mennenem. MoHOrUOpUIHOE CKpELIMBAaHUE. 3aKOH  €IMHOO00pasus
ruOpuoB TMEpBOTO MOKOJeHus. [IpaBmino JOMUHHpOBaHHS. 3aKOH
paciiernyieHust npu3HakoB. ['unoresa uncrorsl ramet. [lonHoe u HemonHoe
JTOMHHUPOBAHUE.

JurnOpuaHoe CKpelMBaHuEe. 3aKOH HE3aBUCHUMOIO  HAacJeIOBaHHUs
npu3HaKkoB. lLluToreHeTMYecKHEe OCHOBBI JUTHOPHIHOTO CKPELIMBAHUSL.
Ananusupytoliee  cKpemuBaHue. Vcronp3oBaHME — aHAIM3HUPYIOLIETO
CKpEIIMBAaHMUS UL OTIPEeNICHNS TEHOTHIIA 0COOU

6.3

CuerieHHoe HacienoBaHue rmpusHakoB. PabGora T. Moprana mno
CIICTIJICHHOMY HaclieIoBaHUIO TeHOoB. HapyiieHue cuemieHuss reHOB B
pe3ysibTaTe KpPOCCHMHIoBepa. XPOMOCOMHAas TEOpHsl HAClEICTBEHHOCTH.
['eHeTHuecKue KapThl.

I'enernka nosia. XpoMOCOMHOE OIMpEAETIEHNE oIa. AyTOCOMBI U TIOJIOBBIE
XpoMOCOMBIL.  ['oMorameTHble =~ ¥ TE€TE€pPOraMeTHbIE  OpPraHU3MBI.
HacnenoBanue npu3HakoB, CIIETNIEHHBIX C I1OJIOM

6.4

N3MeHUYnBOCTb. Buast W3MEHYHUBOCTH: HEHACJIeICTBCHHAs 151
HacneACcTBeHHas. Ponb cpeapl B HEHACIEACTBEHHOW HM3MEHYMBOCTH.
XapakrepucTrka MOIU(DUKAITMOHHON M3MEHUMBOCTH. BapuaIimoHHBIN psij
1 BapualMOHHas KpuBas. Hopma peakuuu npusHaka. KonnuecTBeHHbIE U
KaueCTBEHHbIE  MpU3HAKM W UX HopMa peaknuu. CBolicTBa
MOAU(PUKAITMOHHON U3MEHUYUBOCTH

6.5

HacnencrBennasi, iy reHoTunuyeckas, M3MeHYMBOCTh. KoMOMHATUBHAS
M3MEHYMBOCTh. Meiio3 M TOJO0BOH Mpolecc — OCHOBAa KOMOMHATUBHOU
W3MEHYMBOCTH. MyTaloHHasi U3MEHYMBOCTh. Kiaccudukanus myTtammii:
T€HHBIE XPOMOCOMHBIE, TE€HOMHbIE. YacToTa U TPUUYMHBI MYTaIHil.
MyTtarensbsie (hakTopbl. 3aKOH TOMOJIOTHYECKUX PSJIOB B HACIEACTBEHHOM
n3menunBocty H.W. BaBuiosa

6.6

I'enetuka uenoBeka. Kapuorun uyenoBeka. OCHOBHbIE METOAbl I'€HETUKHU
YeJI0BeKa: TCHEaJIOTHYSCKHIA, OIU3HELOBBIN, IIUTOTCHETUYCCKUH,
OMOXMMUYCCKUH, MOJIEKYJIIPHO-T€HETUYECKU . CoBpemeHHOe




onpeeIecHue TeHOTHIIA: MOJITHOT€HOMHOE CEKBEHUPOBAHHUE,
reHOTUNIMpPOBaHWEe, B TOoM 4yucie ¢ nomoupto  [II[P-ananuza.
HacnencrBenunie 3a0olieBaHMsI YEJIOBEKA: T'eHHBIE OOIE3HH, OOJIE3HU C
HACJIEJICTBEHHOW  MPEAPACTIONOKEHHOCThIO, XPOMOCOMHBIE  OOJIC3HH.
CoMartnueckne U reHepaTuBHbIe MyTaruu. [IpuHIUIBI 3M10pOoBOTO 00pasa
KHU3HU, TUATHOCTUKH, TPOPUIAKTUKN U JICUYCHHUS] TEHETUIECKUX OOJIe3HEH.
Menuko-reHeTUYeCKOe  KOHCYJIbTUPOBAaHUE. 3HAYEHHWE MEIUIIMHCKOM
TeHETUKH B TPEJOTBPAIICHHMH U JICUCHUU TEHETUYECKUX 3a00JIeBaHUIA
yeJIoBeKa

Cenekiust opraHu3MoB. OCHOBBI OMOTEXHOJIOTHH

7.1

Cenekius Kak HayKa M Mpolecc. 3ap0oKICHUE CEICKIUU U TOMECTUKALIHS.
Yuenne H.M. BaBunoBa o IieHTpax NPOUCXOXKICHHUS W MHOTOOOpa3us
KYJbTYpHBIX pacTeHuH. LIeHTpbl MPOUCXOXKIEHUs JOMAIIHUX >KUBOTHBIX.
Copr, nopoja, mramm

7.2

CoBpeMeHHBIE METOIbI CEJIEKITMHA. MacCOBBIN U MHANBUIAYAJTBHBINH OTOOPHI
B CeJNeKUMM  pacTeHMd U  KUBOTHbIX. OIlleHKa  HKCTephbepa.
ban3kopoacTBEHHOE — CKpEIMBaHUE uHOpuAMHT. Ywucras JTUHUA.
CkpemBanue 4YuCTBIX JnuHUA. [erepo3uc, wnm rUOpUAHAS CHIA.
Heponcteennoe ckpemuBanne — ayropuaunar. OTnanéHnas TuOpuIn3amms
n e€ ycrnexu. McKycCTBEHHbIM MyTareHe3 W IMOJYyYEHUE MOJIUILUIOU]IOB.
JloCTHX)EHHS CeNEeKIMU PACTEHU, )KUBOTHBIX U MUKPOOPTaHU3MOB

7.3

buoTtexHonorust kKak OTpacib MPOU3BOACTBA. ['€HHAs MH)KEHEpHsl. DTallbl
coznanust pexkomOuHantHoi JIHK u Tpancrennsix opranusmos. Knetounas
uHxeHepus. Kietounsle KyiabTypbl. MHKpPOKIOHAJIIBHOE Pa3MHOXKEHHE
pactenuii. KiioHMpoBaHMe BBICOKONIPOIYKTUBHBIX CEJIbCKOXO3SHMCTBEHHBIX
OpraHM3MOB. OJKoOJIOTMUecKHe M d3Thdyeckue rmnpobinemsl. ['MO
TeHEeTHYECKU MOAU(DULINPOBAHHBIE OPraHU3MBbI

11-ii KIIACC
IIpoBepsiemble T

eboBaHus K pe3yabraram ocBoenusi QOII

Kon
NMpoBepPsAEeMOro
pe3yabTara

IIpoBepsiemble npeaMeTHbIe pe3yabTaTsl ocBoeHus OOII OO0

ChopMHPOBaHHOCTh 3HAHMH O MECTe W POIM OWOJOTMH B CHCTEME
HAy4HOTI'O 3HAHUA €CTECTBEHHBIX HayK, B (dbopMupOBaHUU
COBPEMEHHOW €CTECTBEHHO-HAyYHOH  KapTHHBI MHpa W  HAy4YHOTO
MHUPOBO33PEHUS; O BKJIAZE POCCUICKUX U 3apyOeKHBIX YUEHBIX-OHOJIOTOB
B pa3BUTHE OHOJIOTHH; (DYHKIMOHAIFHOHW TPAMOTHOCTH YeJIOBEKa JIIs
pEeIICHUS ) KXU3HCHHBIX 3a1a4

YMeHue pacKkpbIBaTh CoJEpKaHHe OMOJOTMYECKHUX TEPMUHOB M TOHSITHM:
BHJI, TIOMYJAIMsS, TEHO(MOH, ASBOIONHUA, ABWXKYIIHE CHIBI ((PakTophl)
SBOJIIOIMH,  IMPHCIIOCOOJCHHOCTh  OPraHU3MOB,  BHI000pa3oBaHUE,
IKOJIOTHYECKHE (DAKTOPBI, DKOCHUCTEMa, TMPOIYLEHTHI, KOHCYMEHTHI,
peIyLeHThl, [eNd NHUTaHUS, OSKOJIOTWYEeCKas MUpaMuaa, OHUOreoleHO3,
ouocdepa

YMmenue wusznaraTb OHONOrHMYECKHE Teopuu (PBOJIOLMOHHAs Teopus Y.




,HapBI/IHa, CUHTCTHUYCCKAA TCOpUA 3BOJ'II-OI_[I/II/I), 3aKOHBbI 1 3aKOHOMECPHOCTHU
(3apogpimeBoro  cxoactBa K.M.  bopa, uyepemoBaHHsI — TIIaBHBIX
HarpaBieHuit u mytei sBomonuu A.H. CeseprioBa, yueHust o 6uocdepe
B.U. Bepnaackoro), onpeaensits IpaHUIB UX MPUMEHHUMOCTH K KHUBBIM
CUCTeMaM

YMeHue BiIajeTb METOJaMHM HAy4yHOro IMO3HaHUS B  OMOJIOTHH
(HaOmoieHMEe M ONMCAaHWE KMBBIX CHCTEM, IIPOLECCOB M SIBJICHUH;
OpTaHU3aIMsl U MIPOBEACHNE OMOIOTUIECKOTO SKCIIEPHUMEHTA, BBIIBIKCHHE
TUIIOTE3bI; BBISABICHUE 3aBUCUMOCTH MEXKIY MCCIEIyEMbIMU BEIUYMHAMU,
OOBSICHEHHE TIONYYEHHBIX PEe3yJIbTAaTOB, WCIOIB30BAHHBIX HAYYHBIX
MOHATUN, TEOPUHM M 3aKOHOB; YMEHHUE JEJIaTh BbIBOALI HA OCHOBAHUU
MIOJIyYE€HHBIX PE3YJIbTaTOB)

YMeHue BBIJIECTATh CYIIECTBEHHBIE MPU3HAKU CTPOCHUS OMOJIOrMYECKUX
00BEKTOB: BHJIOB, IOIYJISIIIUHN, MTPOIYIIEHTOB, KOHCYMEHTOB, PEIYIICHTOB,
OHMOTeOIIeHO30B M IKOCHCTEM; OCOOECHHOCTH IMPOIIECCOB HACJICCTBEHHOU
N3MEHYHBOCTH, €CTECTBEHHOTO otbopa, BHUJI000pa30BaHMUs,
MPUCTIOCOOJICHHOCTH OPTaHU3MOB, JEHCTBUS SKOJIOTHYECKHX (PaKTOPOB HA
OpraHM3Mbl, MEPEHOCAa BEIIECTB M IOTOKA SHEPrUd B HSKOCUCTEMAX,
AHTPONIOTEHHBIX M3MEHEHUMHM B  JKOCUCTEMax CBOEM  MECTHOCTH,
KpyroBOpOTa BEIIECTB M OMOT€OXUMHUYECKHX ITUKIIOB B Onochepe

YMeHue NpUMEHsITh OJyYeHHbIE 3HAHUS AJIs1 00bACHEHHsI OMOJIOrMYECKUX
IIPOLIECCOB M SIBICHUM, Ul MPUHATUSA IPAKTUYECKUX PEIICHUN B
IIOBCEJTHEBHON JKM3HM B IelsAX oOecredeHus O€30IacHOCTU CBOETrO
3M0POBbS M 3J0POBBS OKPY)KAIOLIMX JIOJEH, COOJIIOJCHUS HOPM
IPAMOTHOIO TOBEACHUS B OKPY>KAKOUIEH MPUPOIHOM cpelie; MOHMMaHUe
HEOO0XO/IMMOCTH HCMOJIBb30BaHUS JOCTH)KEHHH COBpPEMEHHOW OHOI0ruu
JUISl PAllHOHAIBHOTO IIPUPOAOIIOIB30BAHUS

Vmenue pemiath 3JICMCHTAPHBIC OuooruyecKue 3aga4u, COCTaBJIATH
CXEMBI IIEPCHOCA BEUICCTB U OHCPIrMU B SKOCUCTEMAX (I_ICHI/I HI/ITaHI/I}I)

YMeHue BBINOIHATh 1a00paToOpHble U MPAaKTUYECKHe paboThl, COOM0AATh
IpaBuiia pu paboTe ¢ y4eOHBIM U J1a00paTOPHBIM 000PYAOBAHUEM

YMeHrne KpUTHYECKH OIICHWBAaTh W MHTEPIPETUPOBATH HHPOPMALHUIO
OMOJIOTMYECKOT0 COJEPKAHUSA, BKIIIOYAIONIYIO TICEBIOHAYUYHbIE 3HAHUS U3
paznuuHbX HUcTo4HMKOB (CMMU, HaydHO-mOIyJIsIpHBIE MaTepHUalbl);
paccMaTpuBaTh INIOOAJIBHBIE KOJIOTMYECKHE MPOOJIEMBbl COBPEMEHHOCTH,
(GhOopMHUPOBATH MO OTHOLIEHUIO K HUM COOCTBEHHYIO MO3HUITUIO
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YMeHue cosnaBaTh COOCTBEHHBIE MUCHMEHHBIE W YCTHBIE COOOIICHHS,
00001mast OMOJIOTMYECKyr0 HH(POPMAIMI0 M3 HECKOIBKUX HCTOYHUKOB,
IPaMOTHO UCTIOJIb30BaTh MOHATUHHBIN anmapat OHOJIOTHH

HDOBepHeMbIe JEMCHTBI COACPKAHUSA

Kon

HpOBepﬂeMble JIEMEHTBI COACPKAHUA

1

OBOJIIOLMOHHAS OMOJIOTUA

1.1

DBOIIIOLIMOHHAS TEOpUs U €€ MECTO B OMOJIOTHH.




CeugerensctBa 3Bomoonuu. [laneoHTonorndyeckue: MOCIEIOBATENBHOCTD
MOSIBJICHUSI BUJIOB B MAJICOHTOJIOTMUECKON JIETOMHCH, IEpeX0AHbIE (POPMBI.
buoreorpaduyeckue: cxoAacTBo U paznuuue GayH U (Haop MaTEpPUKOB U
OCTPOBOB. DMOPHOJIOTMYECKHE: CXOACTBA U PA3IN4Us IMOPUOHOB Pa3HBIX
BUI0OB IIO3BOHOYHBIX. CpaBHI/ITeHBHO-aHaTOMI/I‘—IeCKI/Ie1 T'OMOJIOTUYHBIC,
aHAJIOTUYHBIE, pyJIMMEHTAapHbIE Oprasl, aTaBU3MBI.
MOHeKy.HprHO6I/IOXI/IMI/I'-IeCKI/IeZ CXOACTBO MEXaHHU3MOB HACJICACTBCHHOCTHU
Y OCHOBHBIX META0O0IMYECKUX MyTeH y BCEX OpraHM3MOB

1.2

OomounonHas teopusi Y. JlapBunHa. IlpeamochuikM BO3HUKHOBEHHUS
napBUHHU3MA. JIBWKyIMe CHJIBl  9BONIOUMH BUAOB 10 JlapBuHY
(n30BITOYHOE ~ pa3sMHOKEHHE  TNpU  OTPAaHHMYCHHOCTH  PECYpPCOB,
HeomnpeAenéHHass  U3MEHYMBOCTb,  Ooppba  3a  CyIIECTBOBaHHE,
€CTECTBEHHBIN 0TOOD)

1.3

Cunrernueckass teopus 3Bojonuu (CTD) U OCHOBHBIE €€ TOJOXKCHHS.
MukposBosntonus. [Tonynsius kak eIMHNIIA BUIA U SBOJTIOLUN

1.4

JIBroky1e cuiibl ((hakTOphl) ABOJIOLMH BHJIOB B IpUpoJe. MyTallmOHHBIN
nporecc M KOMOMHATUBHAS W3MEHYMBOCTH. [lOMyssiiMOHHBIE BOJHBI U
apeiip renoB. WM3omsumsa wu  murpanus. EctectBeHHblli  oTOOp —
HarpasJsomuid Gaktop sBoIonUn. POPMBI €CTECTBEHHOT'O 0TOOpA.
[TprucnocoOaeHHOCTh OPraHU3MOB Kak pe3yibTaT 3BOJOLUH. [Ipumepsl
MPUCTIOCOOJICHUH Y OpraHu3MoB. ApoMop¢03bl  HIUOATATITAITIH.

Bun wu Bupmoo6OpazoBanue. Kpurepum Buma. OcHoBHblE (OpPMBI
BH1000pa30BaHM: TeOrpaPuIECKOE, IKOJIOTHIESCKOE

1.5

Maxkpospomors. Dopmbl  3BOMIONMM:  (UIETUYECKas, JAUBEpreHTHas,
KOHBEpreHTHasl, napasiensHas. HeoOpatumocTs 3BOIIONMN

Bo3nukHOBeHUE U Pa3BUTHC )KU3HU HA 3emie

2.1

JloHayuHble MpPEACTABICHUS O 3apOKJICHUU KU3HU. HayuHble rumotesbl
BO3HUKHOBEHHUSI KU3HHU Ha 3emJiie: abMOreHe3 U MaHcrnepMus. XuMUdecKast
ABOJIIOLHUA. DKCIIEPUMEHTAIIBHOE MTOATBEPKICHUE XUMUUECKOU 3BOJTIOINH.
HavaneHbie stambel Ouonormyeckoit spomtoruu. ['mmoresa PHK-mupa.
IIepBbIe KileTKH U KX 3BONMIOLUA. POPMUPOBAHNE OCHOBHBIX I'PYIII KHUBBIX
OpraHu3MOB

2.2

PaszButue xu3nu Ha 3emiie 1o spam u nepuoaam. Karapxeil. Apxeiickas u
npoTtepo3oiickast 3pbl. [laneo3oiickas 3pa u €€ mepuoIbl: KeMOPUNCKUH,
OpAOBUKCKUH, CUIIYPUHCKHM, NEBOHCKUH, KAMEHHOYTOJIbHBIN, IIEPMCKUM.
Me3so30lickas 3pa 1 €€ MepuoIbl: TPUACOBBIN, FOPCKUM, METOBOM.
KaitHo3oiickas 3pa W €€ mnepuodbl: NaJICOreHOBBIM, HEOT€HOBBIH,
AHTPONOTEHOBBIN. XapaKTEPUCTHKA KIIMMATa U T€OJIOTUYECKUX MPOIIECCOB.
OcCHOBHBIE 3Talnbl BBOJIOLUUM PACTUTEIBHONO U JKMBOTHOTO MHpA.
Apomopdo3bpl 'y pacTeHHMH u KUBOTHBIX. [losiBieHHWe, pacuBer u
BBIMUpPAHUE TPYII )KUBBIX OPraHU3MOB
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Cucrema OpraHm4eckoro Mupa Kak OTpakeHue 3Bomrouuu. OCHOBHbBIE
CUCTEMAaTUYECKHE IPYIIIBI OPraHU3MOB
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OBonronUsl  4eyloBeKa.  AHTpOINOJIOTMs ~ Kak  Hayka.  PasBurtue




MPEJICTAaBICHU O TPOMCXOXKICHUM 4YeloBeKa. MeToapl H3y4YeHUs
aHTpornioreHe3a. (CXoJIcTBa M pa3auuMs YEIOBEKA U  JKUBOTHBIX.
CucrteMaT4ecKoe MoJI0KEHHE YETI0BEKA.

JBwxymme  cuiabl  (dakTopsl) — aHTpororeHesa.  HacnencTBeHHas
M3MEHYUBOCTh U €CTECTBEHHBIH 0TOOp. OOmIecTBEHHBI 00pa3 >KHU3HH,
U3TOTOBJIEHUE OPYAMI TPY/Ja, MBIIUIEHUE, PEYb

2.5

OCHOBHBIE CTaAMM W BETBU OHBOJIOLUMU YEJIOBEKA: AaBCTPAIONUTEKH,
Uenosek ymenblid, YenoBek npsaMoxomsamuid, YenoBek HeaHAEpTAIbCKHIA,
UYenoek  pasymHbli. Haxoaku  MCKONaeMbIX  OCTaHKOB,  BpEMs
CYILLECTBOBAaHMSI, 0O0JIACTh paclpOCTpaHEHHs,, O0BbEM TOJIOBHOTO MO3ra,
o0pa3 KU3HH, OPYAUS

2.6

YenoBeueckne pacbl. OCHOBHBIE OONBIIME PAchl:  E€BPONCOUIHAS
(eBpa3uiickas), HErpo-aBCTpajouHas (3KBAaTOpUAJIbHAsA), MOHTOJIOMIHAS
(a3maTcko-amepukaHckas). UepThl MPHUCHOCOOICHHOCTH IIpe/CTaBUTENCH
YEJI0BEYECKUX PAC K YCIOBHUAM CYIIECTBOBAHUA. ENMHCTBO 4elOBEUECKHUX
pac. Kpuruka pacuzma

Opranu3Mebl 4 OKpy>Karolias cpea

3.1

OkoyorWsl  KaKk HaykKa. 3aJadyd M pa3Aeiibl  OKOJOTUU. MeETomsl
HKOJIOTMYECKUX HCCIEIOBAHUN. DKOIOTHYECKOe MHUpPOBO33peHue. Cpelbl
O6I/ITaHI/I$[ OpFaHI/ISMOBI BOJHaA, HaSCMHO-BOSI[YHIHaH, IIOYBCHHAasI,
BHYTPHOpPraHU3MCHHAS

3.2

Okonoruueckue ¢akrtopbl. Knaccubukanus skolorudeckux (HaKkTOpoB:
abuoTHYeckue, OMOTUICCKUE M AaHTPOIIOTCHHEIC. [[eHiCTBUE 3KOIOTHIECKUX
(bakTOpOB Ha OPraHU3MBbI

3.3

Abuotnyeckue (bakTopsI: CBET, TEeMIEepaTypa, BJIQ)KHOCTb.
@doronepuonusm.  [lpucnocobieHuss  OpraHu3MOB K JICHCTBUIO
abnotnueckux (pakTopoB. bruonornyeckue puTMbI
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buotnueckne  Qakropsl. Bumbl  OMOTHYECKHX  B3aWMOJICHCTBHIA:
KOHKYPEHIIUS, XUIIHUYECTBO, MAPa3UTHU3M, MYTyallu3M, KOMMEHCAJIN3M
(HaxJIeOHUYECTBO, KBAPTHPAHTCTBO), aMEHCAIU3M, HEUTpaIu3M. 3HAUYCHHE
OMOTHUYECKNX B3aUMOJEHUCTBUN JUIsl CYIECTBOBAHHS OpPraHU3MOB B
MIPUPOJIHBIX COOOIIECTBAX

3.5

DKOJOrM4eCKHe XapaKTepUCTHUKU momyasuud. OCHOBHbIE IOKa3aTeslu
MOMNYJIALIMA: YHMCIIEHHOCTb, IIIOTHOCTb, POXKIa€MOCTb, CMEPTHOCTD,
MIPUPOCT, MUTpanysl. J[MHaMKKa YMCIIEHHOCTH NOMYJISILAN U €€ Perysuus

COO6H.I€CTBO 1 3KOJIOTMYCCKUEC CUCTEMBI

4.1

Coo0bmiecTBO Opranu3mMoB - OuoreHo3. CTpyKTypsl OuoleHo3a: BUIOBAs,
MPOCTPaHCTBEHHAs, Tpodudeckas (ruiieBas). Buasl-nomunanTel. CBs3U B
OuoreHo3e

4.2

Okonornyeckue cucrteMsl (3kocuctembl). IlonstHe 00 sKocucTtemMe u
OMOreoLeHo3e. @OyHKIMOHAIbHbBIE KOMITOHEHTBI 9KOCUCTEMBI:
IIPOAYLIEHThl, KOHCYMEHTBI, peayleHTbl. KpyroBopoT BelecTB U IOTOK
sHeprum B 3kocucteme. Tpoduueckue (MUILEBbIE) YPOBHH 3KOCHCTEMBI.




ITumespie nenu u cetrn. OCHOBHEBIE MOKA3aTEId DKOCHCTEMBI: OMoOMacca,
MPOAYKIHMS. OKOJIOTMYECKUE MUPAMUIbL: MPOAYKIUH, UHUCIEHHOCTH,
O6uomaccel. (CBOHCTBA JKOCHCTEM: YCTOHYMBOCTh, CAMOPETYJISALHUSA,
pa3Butue. Cykueccust

4.3

[TpupoaHbIe 3KOCUCTEMBI. DKOCUCTEMBI 03EP U peK. IKOCHUCTEMA XBOWHOTO
VI TIAPOKOJIMCTBEHHOTO JIeca.

AHTPOIIOTEHHBIE  DKOCHCTEMBI. ATPOIKOCHUCTEMBL. Y POOIKOCHUCTEMBI.
Bruomorndeckoe W XO3AKWCTBEHHOE 3HAYCHHWE  arpodKOCHCTEM U
yp6oskocucteM. bruopasHooOpasue kak (pakTop yCTOHYUBOCTH IKOCHCTEM.
Coxpanenne OMOJIOTHYECKOTO pazHooOpa3us Ha 3emMIie

4.4

Yuenne B.U. Bepnanckoro o 6uocdepe. I'paHuibl, coctaB u CTPyKTypa
ouocdepsl. XKuBoe BemecTBo u ero GyHkuu. OcobeHHOCTH OHMOChepsI
KaK TJI00aJbHOM AKOCHUCTEMBI. J[MHaMH4Yeckoe paBHOBECHE M OOpaTHas
cBsi3b B Omocepe. KpyroBopoTsl BemecTB U OHOT€OXUMHUYECKUE ITUKITBI
3JIeMEHTOB (YIiieposa, a30Ta). 30HaIbHOCTh Onocdepsl. OCHOBHBIE OHOMBI
CyIIH

4.5

UYenoseuectBo B Ouochepe 3emmn. AHTPOINOTCHHBIC W3MEHEHHUS B
ouocdepe. [modanbHBIC YKOIOTHYECKUE TTPOOIIEMBI.

OcHOBa paIMOHAIBHOTO YHPAaBICHHUS MPHPOJHBIMH pECcypcaMH W UX
UCToNib30BaHue. JlocTimkeHus: OMONOTHH U OXpaHa MPUPOJIBI

Ilepeuyens nposepsiembix Ha EI'D mo Ouosnorum tpeGoBaHmii K pe3yjibTaTaM OCBOCHHS

0011 COO

Kon
NpoBepsieMoro
TpeOOBaHUS

IIpoBepsiemble TpeOOBaHUsI K NMPEeAMETHBIM Pe3yJIbTATAM OCBOEHUS
OOII COO una ocuoe ®IOC

CdopMupoBaHHOCTh 3HAHUI O MecCT€ M POJIM OUOJIOTUU B CHCTEME
€CTECTBEHHBIX HayK, B dbopMupoBaHUH COBpPEMEHHOM
€CTECTBEHHOHAYYHOW KapTUHbI MHpa, B MO3HAHUU 3aKOHOB IPHUPOABI U
pelIeHur KU3HEHHO BaXKHBIX COIMATBHO-3TUYECKUX, YKOHOMUYECKUX,
HKOJIOTUYECKUX MPOOJIEM YEIOBEYECTBa, a TAKXKE B PEIICHUU BOIPOCOB
palMOHAIBFHOTO TPUPOIOIOIH30BaHUS, B (POPMUPOBAHUU IIEHHOCTHOTO
OTHONICHUS K TPUPOJE, OOIIECTBY, YEJIOBEKY; O BKIAJe POCCHICKUX U
3apyOeKHBIX YUEHBIX- OMOJIOTOB B pa3BUTHE OMOJIOTUN

Bnanenue cucremoil 3HaHHH 00 OCHOBHBIX METO/IaX HAyYHOI'O MO3HAaHMS,
UCTIONIb3YEMBIX B OHOJIOTMUECKUX HCCIIEOBAHUSAX KHUBBIX OOBEKTOB U
KOocHUCTeM  (ONMUCaHWEe, W3MEpPEeHHEe, TMPOBEIACHHWE  HAOJIOICHHA);
croco0amMH BBISIBIEHUS U OLIEHKHU aHTPOIIOT€HHBIX U3MEHEHUH B IPUPOJIE.
YMeHue BBIIBUTATH TUIIOTE3bl, MPOBEPSITh HX HKCIEPUMEHTAIbHBIMU
cpeactBaMu,  (GOpMyJHMpYys  Iellb  UCCIEAOBaHMs, AaHAJIM3MPOBATH
[IOJTyYEHHBIE PE3YJIbTAThI U AETATh BBIBOBI.

BbisiBIeHHMEe  3aBUCUMOCTH  MEXIY  MCCIENYEeMBbIMH  BEIMYMHAMH,
O00BSICHEHHE TOJYYEHHBIX PE3yJIbTaTOB U (HOPMYIHPOBAHHE BHIBOJOB C
UCIIOJIb30BAaHUEM HayUYHbBIX MOHATUH, TEOPH U 3aKOHOB

YMeHne BIaAeTh CHUCTEMON  OHOJIOTMYECKHUX  3HAHHWHM, KOTOpas
BKJIFOYACT. OCHOBOIIOJIararomue GI/IOJIOFI/I‘-IGCKI/IG TepMI/IHLI N TIOHATUA




(>ku3HB, KJIETKA, TKAHb, OpTaH, OPTraHWU3M, BUJ, MOIYJISIHUSA, YKOCUCTEMA,
ouorneHo3, 6uocdepa; MeTaboIU3M, TOMEOCTa3, KICTOYHBII UMMYHHTET,
OuocuHTe3 Oenka, OHOMONMMEpHI, JAUCKPETHOCTb, CAMOPETYJSALHS,
CaMOBOCIIPOU3BEACHHUE, HaCJIEICTBEHHOCTD, U3MEHYUBOCTb,
OSHEPTrO3aBUCUMOCTh, POCT U  PA3BHUTHE); OMOJIOTHYECKUE TECOPHUH:
kierounas teopus T. lIBanna, M. Illneinena, P. Bupxosa; kinoHanbHO-
cenektuBHOro ummynurera I1. Opnux, .M. MeunukoBa, XpoMOCOMHast
TEeOopHsl HacIeACTBEH-HOCTH T. MopraHa, 3aK0H 3apOJbIIIEBOT0 CXO/ICTBA
K. bapa, sBomounonnass teopus Y. J[apBuHaA, CHHTETHYECKas TEOPHS
HBOJIIOIMM, TeopHsi aHTpororeHe3a Y. JlapBuHa; Teopusi OMOreoreHos3a
B.H. CykauéBa; yuenue H.W. BaBumoBa o meHtpax MHorooOpasus u
MIPOUCXOKICHUST KYJIbTypHbIX pacteHuid, yudeHue A.H. CesepuoBa o
INyTSX W HaNpaBJICHWSIX HBosronuu, ydenue B.M. Bepnanckoro - o
ounocdepe); 3akoHBI (eIMHOOOpPA3Ws MOTOMKOB TIEPBOTO IOKOJICHUS,
pacuieneHusl MPU3HAKOB, HE3aBHUCHUMOIO HACJeIOBaHHUsS MNpuU3HAKoB I
MeHnpnensi; CUEMJIEHHOTO HaclAeAOBaHUS MPU3HAKOB W HAPYILICHUS
cuerieHuss reHoB  T. MopraHa; TroOMOJOTHMYECKHX  PSAJIOB B
HaciencTBeHHoM u3meHuuBocth H.M.  BaBwioBa; reHetmuyeckoro
paBHoBecus JIx. Xapnu u B. BaitnOepra; 3apoasimeBoro cxozactsa K.
bapa; Ouorenermueckuii 3akoH . I'ekkens, @. Mromiepa); NPUHLUIBI
(4UCTOTBI TaMeT, KOMIUIEMEHTapHOCTH); mpaBuia (mMuHumyma lO.
JIubuxa,  HDKOJOTMYECKON  MUpaMHIbl  YHCel, OuOMacchl U
sHeprum); runore3sl  (koamepBatHoi A.M. Omnapuna, MOEpBHUYHOTO
oynwsona JIx. Xonzeitna, mukpochep C. @okca, pudosuma T. Yek)

VYMeHue peumate IMMOHWCKOBLIC OMOJIOrHYeCKUe 3aJa4yu; BbIABJIATH
MPUYIUHHO-CJICACTBCHHBIC CBsA3U MCKIY HCCIICAyCMbIMU
OMOJIOrHYECKUMU O6’b€KTaMI/I, npoueccaMu MW ABJIICHUAMH; OCJIATH
BbIBOJZBI W TMPOTrHO3bI HA OCHOBAHWM TIOJTYYCHHBIX PC3YJIbTATOB,
COCTAaBJATh I'CHOTHUIIMYCCKHUEC CXEMbI CKPCIIMBAHUA I PA3HBIX THUIIOB
HaCJICJOBaHUA MPU3HAKOB Yy OpPraHHU3MOB, COCTABJIATH CXCMbI IICPCHOCA
BCHICCTB U OHCPI'H B 9KOCUCTEMAX (HGHI/I IIUTaHusA, ITHIICBBIC CCTI/I)

YMeHHe yCcTaHaBJIMBATh B3aUMOCBS3H MEXKIy CTPOSCHHEM U (DYHKIHSIMU:
OpPTraHOUIOB, KIETOK Pa3HbIX TKaHEH, OpraHaMu M CUCTEMaMH OPTaHOB Y
pacTeHM, )KUBOTHBIX W YEJIOBEKa; MEXKAY 3TamamMu oOMeHa BelIeCTB;
9TallaMy KJICTOYHOI'O IUKJIA U ) KU3HCHHBIX UKJIOB OPTaHU3MOB; STallaMU
YMOPHOHATILHOTO Pa3BUTHS; TEHOTUIIOM U (EHOTHUNOM, (EHOTHUIIOM U
dakropamMu cpenbl OOWUTAHUS; MPOIECCAMHU JBOJIOLUHU; JIBUKYITUMU
CHJIaMH aHTPOIIOTEHE3a; KOMIIOHCHTAMH pa3IHYHBIX JKOCHUCTEM U
NpUCTIOCOOTICHUSAMHU K HUM OPTaHU3MOB

YMeHue BBIACTATh CYIIECTBEHHbIE MPU3HAKH: CTPOCHHS BUPYCOB, KIETOK
NPOKapUOT W DYKAPUOT; OJHOKIETOYHBIX W  MHOTOKJIETOYHBIX
OpPraHu3MOB, BUJIOB, OMOT€OLIEHO30B, IKOCUCTEM U OHOC]EpHI; CTPOCHHUS
OpPraHOB M CHUCTEM OPIaHOB PAaCTEHHUH, JKUBOTHBIX, YEIIOBEKA; IPOLIECCOB
KHU3HEEATENIbHOCTH, MPOTEKAIONNX B OPraHu3Max pacTeHUH, )KUBOTHBIX
U 4eJIoBeKa; OMOJIOTUYECKUX MPOLIECCOB: 0OMEHA BELIECTB (METa00IN3M),
UHPOPMALIMM M TPEBPAIICHUS SHEPruu, OpOXKEHUs, aBTOTPO(HOro Hu
reTepoTpOpHOro TUIOB MUTAHUS, GOTOCUHTE3a U XEMOCHUHTE3a, MUTO34,
Meiio3a, raMeToreHesa, MOpHOreHesa, NoCTAIMOPUOHAIBHOTO PAa3BUTHA,




Pa3MHOXKEHHUS, WHIUBUIYaJbHOTO DPAa3BUTHUS OpraHu3Ma (OHTOreHe3a),
B3aMMO/ICHCTBHS IT'€HOB, TeTEpO3MCa; NEHCTBUI UCKYCCTBEHHOTO O0TOODA,
CTaOUITM3UPYIOIIErO, JBMXKYILIETO U Pa3pbIBAIOLIETO E€CTECTBEHHOI'O
oT0Opa; aNJIONaTPUYECKOr0 U CHMIATPUYECKOTO BHUI000pa30BaHUS;
BIUSHUS JBUKYUIMX CHUJI JBOJIIOIMM Ha TEHOQOHI MOMYJSLUY;
NpUCHIOCOOJICHHOCTH OPraHu3MOB K cpefe OOuTaHMsA, 4YepelOBaHUs
HaIlpaBJIEHUN HBOJIIOLMN; KPYroBOpOTa BEIIECTB M IMOTOKA SHEPIMU B
HKOCUCTEMAX

ChopMHPOBAaHHOCTE YMEHHUSI BBIIENATh CYIIECTBCHHBIE IPH3HAKH
BHPYCOB, KJIETOK TIIPOKApHOT M DYKAapHOT, OJHOKIETOYHBIX U
MHOTOKJIETOYHBIX OPraHW3MOB, BHIOB, OHOTEOIIEHO30B M 3KOCHCTEM;
OCOOEHHOCTH IPOLIECCOB OOMEHA BEUIECTB W NPEBpAIlECHUS DHEPIHH B
KJIeTKe, (OTOCHHTE3a, IUIACTUYECKOTO M SHEPreTHYecKoro oOMeHa,
XeMOCHHTE3a, MHTO03a, MeHo03a, OIUIOJOTBOPEHUS, pPa3BUTHI U
Pa3MHOXEHUS, MHIMBHIYAJIILHOTO DPa3BUTHS OpraHu3Ma (OHTOTeHe3a),
00pbOBI 3a CyIIECTBOBaHME, €CTECTBEHHOro 0TOOpa, BUI000pa30BaHUs,
NPUCTIOCOOJICHHOCTH OPraHU3MOB K Ccpele OOHWTaHHs, BIUSHHSA
KOMIIOHCHTOB 3KOCHCTCM, AaHTPOIIOTCHHBIX M3MEHEHHH B JKOCHCTEMax
CBOEHl MECTHOCTH, KPyroBOpOTa BEIECTB M IPEBPALICHUS JHEPIHU B
ounochepe

YMeHue UCIOIb30BaTh COOTBETCTBYIOIINE apTyMEHTHI, OHOJIOTHYECKYIO
TEPMUHOJIOTHIO U CUMBOJIMKY JUISl JOKA3aTeJIbCTBA POJICTBA OPraHU3MOB
pPa3HBIX CHUCTEMATUYECKUX TPYNIl; B3aUMOCBSI3M OPraHU3MOB M CpEJbl
oOWTaHUs; €IMHCTBA YEJIOBEUECKHX pac; HEOOXOAMMOCTH 3I0POBOIO
o0Opa3a >KM3HHU, COXPAHEHHUS PAa3HOOOpPa3Hus BHJOB M SKOCHCTEM Kak
YCJIOBHS COCYLIECTBOBAHHUS IPUPOJIbI M YETIOBEYECTBA

YMeHHe KpUTHYECKH OlLCHMBaTh HMHGOPMAIHMIO  OHOJOTUYECKOTO
COZICpKaHUs; HWHTEPHPETUPOBATH HTHUUECKUE ACIEKThl COBPEMEHHBIX
WCCJICIOBAHUI B OMOJIOTHH, MEIUITMHE, OMOTEXHOJIOTHH; pacCMaTpPUBaTh
I00aNBHBIE HKOJIOTHMYECKHE TPOOIEMBI COBPEMEHHOCTH, (OPMHUPOBATH
10 OTHOIICHHUIO K HUM COOCTBEHHYIO TTO3HITHIO

IlepedeHb 3J1IeMEHTOB coAep:kaHus, mpoBepsieMbIX HA EI'D mo 6uoJiorun

Kon

IIpoBepsieMblil 3JIeMEHT COAEePKAHUS

1

buonorus kak HayKa. JKuBbIe cUCTEMEBI U HX HU3Yy4YCHUC

1.1

CoBpemeHnHas OuoyioTHS - KOMIUJIEKCHAsh Hayka. buoiornyeckue HaykKu U
u3yyaeMble UMM TpoOnembl. DyHIaMeHTanbHbIE, MPUKIAIHBIE U TOUCKOBHIC
HAy4YHbIE€ UCCIIEI0BAaHUS B OMOJIOTHH.

3HaueHue OMOJOTUU B (POPMHUPOBAHWUU COBPEMEHHOH €CTECTBCHHO-HAYYHOU
kapTuHbl Mupa. [Ipodeccun, cBszaHHble ¢ OHojorueil. 3HaueHue OUOJIOTUU B
MPaKTUYECKOW JCSATENHbHOCTH YeJIOBEKa: MEAMIIMHE, CEJIbCKOM XO3SHCTBE,
MIPOMBILIIEHHOCTH, OXPaHE MPUPOBI

1.2

JXuBble cucteMbl Kak MmpeaMeT u3ydeHus Ouonoruu. CBOMCTBA JKUBBIX CHCTEM:
€IMHCTBO XUMHUYECKOTO COCTaBa, NMUCKPETHOCTh M LEIOCTHOCTb, CIOXKHOCTh U
YHOPSAA0YEHHOCTh CTPYKTYPBHlI, OTKPBITOCTb, caMOoOpraHu3alus,
CaMOBOCIPOU3BEJEHUE, PA3APAKUMOCTh, U3BMEHUUBOCTb, POCT U Pa3BUTHE.




YPpOoBHHM OpraHu3anv KUBBIX CUCTEM: MOJEKYJSPHBIN, KICTOUYHBIN, TKAHEBBIM,
OpraHU3MEHHBIH, MOIYJISUUOHHO-BUI0BOM, 3KOCHCTEMHBIH
(buoreonienoTnueckuii), Ouochepusiii. Ilporeccel, MpoUCXOASIIHE B >KHUBBIX
cucremax. OCHOBHBIE MPHU3HAKH KHUBOro. JKH3Hb Kak (opma CyIIeCTBOBAHUS
MaTepuun

1.3

Metoael OGuonormueckoi Hayku. HaOmropenue, u3MepeHHE, SKCIEPUMEHT,
cucreMarusanus, MeraaHanu3. [loHdaTHe O 3aBUCUMOM M HE3aBUCUMOM
nepemeHHol. [nannpoBanne skcnepumenTta. [loctaHOBKa M MpoOBEpKa TUIIOTES.
HyneBas rumote3a. [lonsitue BbIOOpKM u e€ O0CcTOBepHOCTh. Pazbpoc B
Oononorndecknx aaHHBIX. OIEHKa JOCTOBEPHOCTH MOJIYYEHHBIX PE3YJIbTATOB.
IIpyunHBl HCKa)KE€HUSI PE3yJbTAaTOB dKclepuMeHTa. [IoHATHE cTaTMCTHYECKOro
TecTa

Knerka kak Omonorudeckas cCucTemMa

2.1

Knerka — cTpykTypHO-(YHKIMOHATIbHAS €IUHHILA XKUBOTO. VICTOPHUS OTKPBITHS
kietku. Paborer P. I'yka, A. JleBenryka. Knerounas teopus (T. LlIBanH, M.
[neiinen, P. BupxoB). OCHOBHBIE IOJIOKEHHUSI COBPEMEHHOM KJIETOYHOMU
Teopu. MeToapl MOJIEKYJSIPHOM ¥ KJIETOYHOW OHOJIOTHMH: MHUKPOCKOIIHS,
xpomarorpadusi, 31ekTpodopes, MeToa MeueHbIX aTOMOB, AupdepeHunanbuoe
ueHTpudyrupoBanue, KyJIbTUBUPOBAHUE KIETOK

2.2

XUMUYECKUN COCTaB KIETKU. MaKpo-, MUKPO- U yJIbTPaMHUKPO3JIEMEHTHI. Boa
1 €€ poJib KaK pacCTBOPUTEIS], peareHTa, y4acTue B CTPYKTYPUPOBAHUM KIIETKH,
TEIUIOPEryJIAud. MuHepalilbHble BELIECTBA KIIETKHU, MX OHOJIOrMyYeckas poiib.
Posb KaTHOHOB M aHMOHOB B KJIETKE.

buonoruueckue mnonuMepsl. benku. AMHUHOKHCIOTHBIM COCTaB  OEIIKOB.
Crpyktypsl OenkoBoil Monekynbl. [lepBuuHasi cTpykTypa Oenka, MenTHIHAS
CBs3b. BTopuuHas, TpeTHU4Has, 4YETBEPTHYHAsI CTPYKTYyphl. JleHaryparwusi.
CoiictBa 6enkoB. Knaccudukanus 6enxoB. buonornueckue GyHKIUN OEJIKOB.
YrineBonpl. MoHOcCaxapuabl, AMCaXapuibl, OJIUIOCaXapHbl U IOJHACAXAPHUIBL.
OOmmit mnaH cTpoeHHss U (U3MKO-XMMHUYECKHE CBOICTBA  YIJIEBOJOB.
buonoruueckue QyHKIUN YTI€BOJOB.

Jlunuaer. T'wapodunbHo-ruapodoOHbIe cBoicTBa. Kiaccudukarus IUmuaaoB.
Tpurnuuepunsl, dochonunuabl, BOCKH, CTepoHIbl. buonormueckue (GyHKIHH
munuaoB. OOmue cBoiicTBa OMONOrMYECKUX MeMOpaH — TEKYy4ecTb,
CIIOCOOHOCTh K CaMO3aMbIKaHHUIO, TOJIYIPOHUIIAEMOCTb.

Hyxneunosbie kucnorel. JIHK m PHK. CrpoeHne HYKJIEHHOBBIX KHCIIOT.
Hyxneorunsl. [Ipuanun komruiementapaoctu. [IpaBuno Yapradda. Ctpykrypa
JIHK — nBoitnas cnupans. MectonaxoxxaeHue u ouonorndeckue ¢pynkimn JJHK.
Bunet PHK. @ynkuuun PHK B knetke.

Crpoenne monekynsl AT®. Makpospruueckue cBs3u B Mojekyine ATO.
buonoruueckue ¢pynkuuu AT®. BoccTaHOBIIEHHBIE TEPEHOCUHUKH, UX (PYHKINU
B kietke. CekBenupoBanue J[HK.

CrpykrypHast OuoJorusi: OHMOXMMHYECKHE M OHMO(PH3UYECCKHE HCCIICIOBAHUS
COCTaBa U MPOCTPAHCTBEHHOU CTPYKTYpPbl OMOMOJIEKYI
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Tunsl KJICTOK: SyKapuOTHYECKas u MPOKAPUOTUYECKAS.
CrpykTypHO(DYHKIIMOHAILHBIE 00pa30BaHUs KICTKH.
CrtpoeHue mpokaproTHYeCKOW KiIeTKd. KiierouHnas cTeHka OakTepwii M apxew.




OcoOeHHOCTH CTpOEHUsl reTepoTpodHOM M aBTOTPO(PHON MPOKAPUOTHUECKUX
KJIETOK. MecTO U poJib MPOKapHOT B OMOIIEHO3aX.

Crpoenue n (HyHKIIMOHMPOBAHUE JYKApPHOTHYECKOW KJeTkH. [lmazmaruueckas
MemOpana (ruazmanemma). CTpyKTypa Iuia3MaTuueckoil MmemOpansl. TpancropT
BELIECTB 4epe3 IIa3MaTHYecKyl0o MeMmOpaHy: maccuBHbIM  (auddysus,
obneruénnass aupdys3us), aKTUBHBIM (MEPBUYHBIA W BTOPUYHBIM aKTHBHBIHI
tpancnopt). [lomymponumaemocts MemOpanbl. Pabora HaTpuii-KaaIueBoOro
Hacoca. DHAOIUTO3: MUHOLIMTO3, (haronuro3. Dk3omuTo3. KierouHas creHka.
CtpykTypa v QyHKIIUU KJIETOYHON CTEHKHU PaCTEHUH, TPUOOB.

[Muromnaszma. Iluto3ons. Llurockener. [IBmxeHue wnuromaasMbl. OpraHouisl
kieTkd. OpgHoMeMOpaHHbIE OpraHoMAbl KJIETKU: JHAOIUIa3MaTH4yecKas CeTh
(OIIC), anmmapat I'onbmaKu, JIM30COMBI, X CTpOEHHE M (QYHKUUHU. B3aumocBs3b
0JIHOMEMOpaHHBIX OPraHOMIOB KieTKU. CTpoeHHe I'paHyJspHOIO PETHUKYIyMa.
Cunte3 pacTtBopuMbIXx OenkoB. CHHTE3 KJIETOUHBIX MeMmOpaH. [naakuii
(arpanymsipHbI) SHAOIUIaA3MAaTHUECKUN peTUKyiayM. CekperopHas GYHKIUSA
anmnaparta ['onbmxu. TpaHcmopT BemiecTB B KieTKe. Bakyonu pacTUTENbHBIX
kietok. Kierounslit cok. Typrop.

ITosryaBTOHOMHBIE OpraHOUBI KJIETKU: MUTOXOHIPHUH, IUIACTUBL.

Crpoenue u (QpyHKUMM MUTOXOHIpHM W TuiacTuA. [lepBuuHbIe, BTOpUYHBIE U
CIIO)KHBIE  IIACTUABl  (POTOCHHTE3UPYIOIUX  DYKAPHOT.  XJIOPOILIACTHI,
XPOMOIUIACTHI, JIEMKOIUIACTHI BBICIIMX PACTECHUM.

HememOpanuble opranoujsl kieTkd CtpoeHue U (GYHKIMH HeMEeMOpaHHBIX
opraHouioB KieTku. PubGocombl. MukpoduiaMeHTbl. MBpbllIeUHbIE KIETKH.
MuxkpoTtpyOouku. Knerounslii nentp. CTpoeHHe M JABHKEHHE >XI'YTHKOB U
pecHruek. MukpoTpyOouky UTOMIa3Mbl. LIeHTproIb.

Snpo. OGonouka siipa, XpOMAaTHH, KapHOIUIa3Ma, SAPBILIKH, WX CTPOCHHE U
¢byukuun. SAnepHsiii OenkoBblii MaTpukc. [IpocTpaHCTBEHHOE pacHoOKEHUE
XpOMOCOM B MHTep(}a3HOM spe. benku xpoMaTuHa — TUCTOHBI.

Knerounsie BkitoueHus. CpaBHHUTENIbHAs XapaKTEPUCTHKA KJIETOK 3YKAapUOT
(pacTUTENbHOM, )KUBOTHOH, TPHOHOIT)
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AcCCUMMJISIIIAS U TUCCUMMIISIMS — JIBE CTOPOHBI MeTabonm3ma. Turbl oOMeHa
BEIIECTB: aBTOTPO(HBIA M reTepoTpodHBIA. YdacTHe KHCIopoaa B OOMEHHBIX
nporeccax. DHEpPreTHueckoe obOecredeHne KIeTKH: npeBpameHne ATO B
oOMeHHBIX TmporeccaXx. DepMEeHTATHBHBIA XapaKTep peakluid KIETOYHOTO
MeTabonmu3ma. DepMeHTHI, WX CTPOCHHE, CBOWCTBA W MEXaHU3M JCHCTBUS.
KodepmenTtsl. Otiamuust pepMEeHTOB OT HEOPTaHMUECKUX KaTanu3aTopoB. bemku-
AKTHBATOPbl M OCIKU-HHTHOUTOPBI. 3aBHCUMOCTh CKOPOCTH (pepMEHTATHBHBIX
peaKIuii OT Pa3IUIHBIX (PaKTOPOB.

[lepBuYHBIN CUHTE3 OpraHWYECKHUX BelecTB B Kierke. dotocunTtes. Pob
XJIOpOIUTacTOB B mporecce (oTtocuHTe3a. CBeroBas W TeMHOBas (a3bl.
[MpoxyktuBHOCTH (hoTOCHHTE3a. BimsiHME pa3muYHBIX (PAKTOPOB Ha CKOPOCTH
¢dorocunTesa. 3HaueHne (HOTOCHHTE3A.

XemocuHTe3. PazHo0Opa3ue opraHu3MOB-XeMOCHHTETHKOB: HUTPUDHUIIHPYIOIIIE
OakTepHH, JKeIe300aKTepHH, cepoOaKTepuH, BOJOPOIHBIE OaKkTepuu. 3HauCHHUE
XEMOCHHTE3a.

Anas’poOHble opraHu3mbl. Bunel Opokenus. IlpomykTsl OpoxeHHS U HX
UCITIOJIb30BAHUE YEIIOBEKOM. AHa’pOOHBIE MHUKPOOPTaHU3MBI KaK OOBEKTHI
OMOTEXHOJIOTHH U BO30YIUTENN OOJIC3HEH.

AdpoOHBIE OpPraHU3MBbL. DTalbl YHEPreTUYECKOro oOMeHa. [1oAroToBUTEIbHBIHI




stan. ['mKonm3 — 6eCKUCIOPOAHOE PACIIEIICHHE TITIOKO3BL.

buonoruueckoe OKHCIEHHE, WM KICTOYHOE JbIXxaHue. Poib MUTOXOHIpUH B
nporeccax OMOJIOTHYECKOTO OKHCIJICHHSL. [lukmuyeckne  peakium.
OxucnutensHoe (ochopunrponanue. [Ipenmyiectsa a3poOHOro MyTH oOMeHa
BELIECTB Mepes aHadpoOHbIM. DD (PEKTUBHOCTH HIHEPreTHUECKOr0 0OMeHa

2.5

Peakuun marpuuHoro cuHrtesa. [IpMHIMI KOMIUIEMEHTAapHOCTH B PEAKIMIX
MaTpUYHOTO  CUHTe3a.  Peanm3anmust  HAcleJACTBEHHOM  MHQOpMaLuu.
I'eneTnueckuii xox, ero cBoicTBa. TpaHckpunuus — MarpuuHelii cuate3 PHK.
[IpyHUMIBI ~ TPAHCKPUIILMU:  KOMILJIEMEHTAPHOCTb,  aHTUIAPAJUIEIBHOCTb,
aCUMMETpUYHOCTh. TpaHcmsauua u e€ srambl. Ydactue TpaHcnoptHeix PHK B
OouocuHTese Oenka. YcioBus 6uocuHresza Oenka. KoaupoBaHue aMHUHOKHUCIOT.
Pois pubocom B OnocuHTE3E OenKa.

Opranuzanus reHoMa y IpoKapuoT U 9yKapHoT. Perynanns akTUBHOCTU T'€HOB Y
npokapuot. I'umore3a onepona (®. XKakoo6, XK. Mano). Perymsimust 0OMEHHBIX
IIpoLeccoB B KieTke. KiieTounslil romeocTas.

Bupycbl — HekneTouHble (OpPMBI KU3HM U 00JauratHele napasutbl. CTpoeHue
IPOCTBIX U CJIOXHBIX BUPYCOB, PETPOBUPYCOB, OaKTEpHO(aros.

BupycHbie 3aboneBaHusi 4denoBeka, >KMBOTHBIX, pactenuid. CIIUJ], COVID-
19, conmanbHble U MEAUIUHCKHE TPOOIEMbI

2.6

Knerounsnii mukn, ero mepuoisl u peryisuus. WHTepdaza U MHUTO3.
OcobeHHOCTH TIpolIeccoB, MpoTekaomux B uHTepdase. IloaroroBka KieTku K
nenenuto. IIpecunTeTndyeckuid  (MMOCTMHUTOTHYECKUH), CHHTCTHYECKUH U
MOCTCUHTETUYECKUH (IPEMUTOTUUECKUIN) TePHOAbI UHTEP(Da3bI.

Marpuunbiii cunte3 JIHK — penmukanus. Ilpunuuner perummkanuu  JIHK:
KOMIUIEMEHTAPHOCTh, TOJYKOHCEPBAaTUBHBIMH CHUHTE3, AHTUIIAPAIIEIBHOCTD.
Mexanusm perukanuu JJHK. Xpomocombl. Ctpoenue xpomocoM. Ternomepsl u
TenomMepasa. XpOMOCOMHBIM Ha0Op KJIETKM — KapHOTHM. JIUmmougHeli u
raruIOuIHBIN  HAOOphl XpoMocoMm. ['oMomoruvasie XpomocoMbl. [lomoBbie
XPOMOCOMBI.

Jlenenue kneTku — MuTo3. CTaud MUTO3a U MPOUCXOSAIINE B HUX MPOLIECCHI.
Tuner Muro3a. KapuoknHe3 M 1uTOKHMHE3. bHolornueckoe 3HaYE€HHE MUTO3a.
Perynsuuss muToTMYeckoro mMkia kieTku. IIporpamMmupyemas KieTouHas
rubeinp — anonTo3. OyHKIMOHATbHAS TEHOMUKA

OpraHmM Kak OMOJIOTHYeCcKasi CUCTEMa

3.1

OnHOKIETOYHBIE, KOJIOHHAJIbHBIE, =~ MHOTOKJIETOYHBIE  OpPraHU3Mbl U
MHOTOTKaHEBbIE OPTaHU3MBI.

@opmbl pa3MHOXKEHHS OPraHU3MOB: Oecrojioe (BKIJIOUas BETeTaTHMBHOE) U
nmojioBoe. Buasl Oecnonoro  pa3MHOXEHHS: IMOYKOBAaHHE, CIIOPYJIALUS,
dbparMeHTaIus, KIOHUPOBAHUE.

[TonoBoe pasmuoxxkenue. I[lomoBbie kieTku, Wik TameTsl. Meito3. Cramuu
Mmeiio3a. IloBegenue xpomocom B Mmerose. Kpoccunrosep. buonornueckuit
CMBICJT MEHO03a U MOJOBOTO Ipouecca. Meio3 U ero MecTo B KU3HEHHOM LIUKJIE
OpraHU3MOB.

[Ipen3aponpimeBoe  pasputue. ['ameroreHes 'y  xuBOTHbIX. [lonoBble
xene3bl. OOpa3zoBaHUE U Pa3BUTHE MOJOBBIX KIeTOK. CriepMaToreHes u OOTreHes.
CrpoeHue 1nosioBbIX KieTOK. OII0OTBOpEHHE M 3MOPHOHAIBHOE pa3BUTHE
KUBOTHBIX.




Crioco0blI OMII0I0TBOPEHUS: HApYKHOE, BHyTpeHHee. [lapTeHorenes.
WNuauBuayanbHOe pa3BUTHE OpraHu3MoB (oHToreHes). Cranum sMOpuoreHesa
KUBOTHbIX (Ha mpumepe Jsarymku). JpoOnenme. Tumbsl napoOneHus.
OcobeHHocTH  JpoOJeHHs ~ MJICKONUTAIOMIMX.  3apOobIIIEBbIE  JUCTKH
(racTpynsmmsi). 3akiiagka OpraHOB W TKAaHEW W3 3apOJIBIINIEBBIX JIHMCTKOB.
B3aunMHoe BiusHME dYacTeill pa3BHBaroLIerocs 3apojbliia (3MOpHOHATIBHAS
UHAYKOMS).  3akiajka  IJlaHA CTPOGHHUS  JKMBOTHOTO — Kak  pe3yibTar
MepapXUUeCKUX B3aUMOJeHCTBUI reHOB. BinsHue Ha SMOpHOHAIbHOE pa3BUTHE
pa3nuuHbIX (AaKTOPOB OKpyKawomed cpeasl. PocT M pa3BUTHE >KUBOTHBIX.
[ToctamOpuonaneHblii mepuof. Ilpsimoe u Hempsimoe pas3Butue. PasButue c
MeTamop($o30M y OECIIO3BOHOYHBIX M MIO3BOHOYHBIX KUBOTHBIX. bronoruueckoe
3HAYEHHUE NPSAMOIO U HENPSMOIO Pa3BUTHUS, UX PACIHPOCTPAHEHUE B INPUPOAE.
Tunsl pocta >XKMBOTHBIX. PaKTOpPbHI PETYJSALUU POCTA JKUBOTHBIX M YEJIOBEKA.
Craguu MOCTASMOPUOHANBHOTO PA3BUTHS Y JKUBOTHBIX U uenoBeka. [lepuoss
OHTOT€HE3a YeJIOBEKa.

PasmHoxkenne u paszButue pacreHuid. ['ametodur u cmopodur. Meiio3 B
KU3HEHHOM LUKJIe pacrteHud. OOpa3oBaHHe cmop B Ipolecce Meio3a.
I'amerorenes y pacreHuil. OIUIOAOTBOPEHHE U DPA3BUTUE PACTUTENIBHBIX
opranus3moB. /[BoiiHOe OIUI0OTBOpEHHUE y IIBETKOBBIX pacTeHuil. OOpazoBaHue
U pa3BUTHE CEMEHU. MexaHM3Mbl pEeryjsiud OHTOI€HE3a Yy pAaCTeHUH U
KUBOTHBIX

3.2

Uctopust craHoBieHUs ¥ pa3BUTUS TEHETUKHM Kak Hayku. OCHOBHBIE
TCHETUYECKUE TIOHATHUS U CUMBOJIBL. ['OMOJIOTHUYHBIE XPOMOCOMBI, aJIEIbHbBIC
IEHbI, AJbTEPHATUBHBIE MNPHU3HAKHA, JOMUHAHTHBIM M PELECCUBHBIN NPHU3HAK,
TOMO3HUI0Ta, TETEPO3UrOoTa, YWCTas JIMHUSA, THOPHIBI, TEHOTHUII, (HEHOTHII.
OCHOBHBIE ~ METOJbI T€HETHUKH: THUOPHUIOIOTUYECKUN, IUTOJIOTHUECKUH,
MOJIEKYJIIPHO-T€HETUYECKUI

3.3

Monorubpuanoe ckpemmuBanue. IlepBeiii  3akoH MeHaens —  3aKoH
ennHooOpa3usi THOPHIOB TIEPBOrO TMOKOJICHUs. [IpaBWiio JTOMUHUpPOBaHUS.
Bropoii 3akoH MeHzenss — 3aKOH pacileruieHus: npu3HakoB. [luTonornueckue
OCHOBBI MOHOTHOPHUIHOTO CKpeIUBaHus. [ MITOTe3a YHCTOTHI TaMeT.
AHanuzupyroiiee ckpenBaHue. I[IpomMexyTOuHbI XapaKTep HAcleIOBaHUs.
Pacuiennenue npu3HakoB NPy HEMIOJTHOM JTOMUHUPOBAHUHU.

JurunOpuaHoe ckpemuBaHue. TpeTuil 3akoH MeHaens — 3aKOH HE3aBUCHMOTO
HACJIEIOBaHUS  TMPU3HAKoOB.  lluTonormveckwe  OCHOBBI  JUTHOPUIAHOTO
CKpELIUBaHHUS.

CuerienHoe HacnenoBaHue mnpusHakoB. PabGoter T. Moprana. CrensenHoe
HAacJIeA0BaHUE TE€HOB, HAPYIICHHE CLEIUICHHS MEXIy IeHamMu. XPOMOCOMHas
TEOpHs HACJIEICTBEHHOCTH.

I'eneruka mona. XpOMOCOMHBIM MEXaHHM3M OIPEIECICHUs MoJia. AYTOCOMBI U
MOJIOBBIE XPOMOCOMBI. | OMOraMeTHBIN U T€TEPOTraMeTHBIN MOJI.

I'eneTnueckass CTpyKTypa MNOJOBBIX XpoMmMocoM. HacnepoBaHue mnpu3HAKOB,
CUCIUICHHBIX C NOJIOM. ['éHOoTMH Kak nenoctHas cucrema. llnenorpomnus —
MHO’KECTBEHHOE JIEMCTBUE reHa. MHOKECTBEHHEIN atenn3M. B3anmMoaeiicTBue
HeaJUIeJIbHbIX T€HOB.

Kommnnemenrapuocts. Onucras. [lomumepust

3.4

B3aumopeiictBue reHotuna u cpenbl npu  GOpMUpPOBaHMU  (DEHOTHMA.
N3meHunBOCTh NpHU3HAKOB. KauecTBEHHbIE U KOJIMYECTBEHHBIE PU3HAKU. Busl




M3MEHYMBOCTH: HEHACJIEICTBEHHAS Y HACJIC/ICTBEHHAS.

MonudukanuonHass  M3MEHUYMBOCTh. Pomb  cpensl B (GOpMUPOBAHUU
MoaupukanoHHoN n3MeHunBocTu. Hopma peakiuu npusHaka. BapuannoHHbii
psan u BapuanuonHas kpuBas (B. Horanncen). CpoiicTBa MOIuU(pHUKAIIMOHHON
W3MEHYUBOCTH.

'enHoTunnueckass nM3MeHYMBOCTh. (CBOWMCTBA T€HOTUIMYECKOW H3MEHUYMBOCTH.
Bupl reHOTUIIMYECKONM M3MEHYMBOCTH: KOMOMHATHUBHAS, MyTaIllMOHHASI.
KomOunatuBHass H3MeHYMBOCTh. Meilo3 W MOJOBOM Mpolecc — OCHOBa
KOMOWHATUBHOM W3MEHYMBOCTH. PoJib KOMOWHAaTHBHOW W3MEHUYMBOCTH B
CO3JIaHMM T€HETHYECKOro pa3HooOpas3us B Mpejiesiax 0JHOro BUA.
MyTauvioHHass M3MEHYMBOCTb. Buabl MyTaluii: T'€HHbIE, XPOMOCOMHBIE,
reHoMHble. CHOHTaHHBIE Y HMHAYUUMPOBaHHbIE MyTalMWU. SAepHble U
nUToIUIa3MaTrdeckne MyTtaruu. CoMaTHYEeCKUE | MOJIOBbIE MyTanud. [IpruanabI
BO3HUKHOBEHMS MyTauuMid. MyTareHbl M MX BIHMSHHE Ha OpPraHU3MBbL.
3aKOHOMEPHOCTH MYTAllMOHHOTO Ipolecca. 3aKOH TOMOJOTHYECKHX pSIOB B
HacnencTBeHHoM n3menunBoctu (H.M. BaBuno). BHesnepHas n3MeHUYUBOCTh U
HAaCJIEACTBEHHOCTh

3.5

Kapuotun uyenmoBeka. MexayHapoaHas MporpaMma HCCIEAOBAaHUS T'€HOMA
yenoBeka. Meroabl  HM3y4EeHHMs] T€HETMKM 4eJOBEKAa: I'€HEeaJlOrH4ecKui,
OJIM3HEI[OBBIH, IIUTOTCHETUYCCKUH, MOIMYJISIUUOHHO-CTATUCTUYECKHA,
MOJIEKYJISIPHO-T€HETUUECKUI. CoBpeMeHHOE omnpeaeeHue TeHOTHIIA:
MOJTHOT€HOMHOE CEKBEHHPOBAHUE, TECHOTUIIMPOBAHKUE, B TOM YKCJIE C MOMOILBIO
[1l1P-anamu3a. HacnenacTBenHble  3a0ojeBaHUsS  4YellOBeKa. [ eHHbIE U
XpOMOCOMHBIE ~ OoJie3HM  4yesoBeka.  boiesHu ¢ HacieaCTBEHHOU
MPEPacIonoKeHHOCTHIO. 3HadeHue MEIULIMHCKOMN FeHETUKHU B
MPEAOTBPAIIEHUH U JICUCHUU FeHETHYECKUX 3a00seBanuii yenoBeka. CTBOJIOBbBIC
KJIETKHU

3.6

JlomecTukanms M CeNeKIUs. 3apoKJACHUE CEIEKIIMU M JIOMECTUKAIIMU. YUEeHUe
H.W. BaBunoBa 0 MEHTpax MNPOUCXOXKICHHUSI M MHOT000pa3wisi KyJIbTYPHBIX
pacteHuii. Ponb cenekiuu B CO3IaHUU COPTOB PACTEHUU U MOPOJ KUBOTHBIX.
Copt, mopoja, mramMMm. 3aKOH TOMOJIOTMYECKHUX PsJIOB B HACIEACTBEHHOMN
m3meHunBocTy H.W. BaBunona, ero 3HaueHue yisi CEIEKITMOHHOM paOOTHI.
Metoabl  CeNeKIMOHHOM paboThl. VICKyCCTBEHHBIM OTOOp: MAacCOBBIA H
WHIUBUyaJIbHBIH. Oramnsl  KOMOWHAIIMOHHOW  cejiekuuu.  McnobelTaHue
Mpou3BoaUTeNIed 1O TOTOMCTBY. OTOOp MO TEHOTUITYy C TIOMOIIBIO OIEHKU
dbeHoTHIIa TIOTOMCTBA W OTOOp MO TeHoTWmy C momomibpio anamm3a JIHK.
HckyccTBeHHBI MyTareHe3 Kak METOJ] CeNIeKIIMOHHON paboThl. PaamannoHHbIN
U XUMHUYECKHH MyTareHe3 KaKk HMCTOYHHUK MYTallMA Yy KYyJbTYPHBIX (opMm
OpraHU3MOB.

Hcnons3oBaHre TEHOMHOTO PEAAKTUPOBAHUS W METOJOB PEKOMOMHAHTHBIX
JHK nns nmomydeHust MCXOQHOro Martepuana uisl cenekuuu. Ilosmydenwne
MTOJTUTIONIOB. BuyTtpuBunoas rUOpUIA3AIIHS. bnnzkopoacTeeHHOE
CKpelllMBaHuWe, Wi WHOpuaAMHr. HepoAacTBeHHOE  CKpeIlIMBaHWE, WU
aytOpuaunr. [erepo3uc u ero mnpuumHbl. Mcmonap3oBaHWe TeTepo3uca B
ceneknun. Otaanénnas rudpunusanus. [Ipeogonenune Oecruioaus MEKBHIOBBIX
ruopu0B. JloCTHKEHUS CeNEKIIMA PACTEHUN U KUBOTHBIX

3.7

OOBEKTHI, HUCIONB3yEMble B OHOTEXHOJIOTHMH, — KIETOYHbIE W TKaHEBHIC
KYJIbTYpHI, MHUKPOOPTaHU3MBI, ux XapaKTepUCTHUKA. TpaguuroHnHas




OMOTEXHOJIOTHSI:  XJIeOOMeUeHue, IMOJIyYeHUE KUCIOMOJIOUYHBIX MPOAYKTOB,
BuHOAenue. MukpoOuonorndeckuii cuHTe3. OOBEKTBI MHKPOOHMOIOTHYECKUX
texHosioruil. [I[pon3BoicTBO Oenka, aMUHOKUCIIOT U BUTAMUHOB. VICKyccTBeHHOE
OIUIOJIOTBOPEHHE. PEKOHCTPYKLHMS SULEKIETOK W KIOHUPOBAHUE IKUBOTHBIX.
Meto TpaHCIUIaHTAIUK SJIEP KIIETOK.

XpoMOCOMHasi W Te€HHas WHXeHepusa. VICKyCCTBEHHbI CHHTE3 TI€Ha W
KoHCcTpyupoBanue pekoMOuHaHTHBIX JIHK. JlocTmxkeHuss u mepCHeKTHUBBI
XpOMOCOMHOW ¥ TEHHOM WHXeHepuu. MEeIUuIMHCKUEe OHOTEXHOIOTHH.
Hcnonb30BaHME CTBOJIOBBIX KIETOK

Cucrema 1 MHOrooOpa3ue OpraHn4eckoro Mupa

4.1

buonornueckoe  pasHooOpazue  opranu3moB.  CoBpeMeHHas  cucTeMa
opranudeckoro wmupa. IlpuHnunsl kiaccudukanuu opraHu3moB. OCHOBHBIE
CHCTEMaTHYEeCKHE IPYTIIbI OPTaHU3MOB.

OCOOEHHOCTH CTPOEHMSI U KU3HEAEATEIbHOCTH OJHOKJIETOYHBIX OPraHU3MOB.
bakrepun, apxeu, OJJHOKJIETOUYHbIE TPUOBI, OJHOKJIETOYHBIE BOJOPOCIH, APYTHE
npotuctel.  KosloHuManbHble — opraHu3Mbl.  [IBH)KEHHE  OJHOKJIETOUYHBIX
OpraHu3MoB: aMEOOHTHOE, KI'YTHKOBOE, PECHUYHOE. 3allnTa y OJHOKIETOYHBIX
OopraHu3moB. Pa3znpaxuMocTh y 0IHOKJIETOYHBIX OPraHU3MOB. TaKCUChI

4.2

MHorokierounsle  pacTeHus. B3auMoCBA3p  4acTeil  MHOTOKJIETOYHOI'O
opraHusma. TKaHI/I, OopraHbl U CUCTEMbI OPpraHOB MHOTI'OKJICTOYHOI'O OpraHu3Ma.
Opranu3m Kak enuHoe uenoe. TkaHum pacTeHuil. THMBl PACTUTEIbHBIX
TKaHeii: 00pa3oBaTelibHAsA, TIOKPOBHASI, TPOBOAIIAS, OCHOBHASI, MEXaHHUYECKas.
OcobenHoctu cTpoeHus, (QYHKIMA ¥ PaACHOJIOKEHUS TKaHEH B oOpraHax
pacTeHui

4.3

BereraruBHble ¥ reHEpaTUBHBIE OpraHbl pacTeHui. DyHKIUU OPraHOB U CUCTEM
opranoB. Kapkac pactenuid. /[Brm>keHME€ MHOTOKJIETOYHBIX PACTEHUMN: TPOIU3MBI
n Hactuu. llorjomeHne BOABI, YITIEKUCIIOrO ra3a U MHMHEPAIbHBIX BELIECTB
pactenusiMu. J{pixanue pacrenuil. {ud¢ys3us razoB yepes3 NOBEPXHOCTh KIETKH.
TpaHcnopTHbIE cHCTEMBI pacTeHuil. Beinenenwe y pacreHuil. 3amura y
MHOTOKJIeTOYHbIX pacTeHuid. Kytukyna. CpeacTBa macCMBHOM M XUMHYECKOU
3aiUThl. OUTOHLKUIBL.

PasapaxkuMocTe 1 perynsnus y OpraHu3MoB. Pa3ipaxuMoCTh M peryisuus y
MHOT'OKJIETOYHBIX PACTeHHUI. POCTOBEIE BElIECTBA U UX 3HAUCHUE

4.5

MHOroKIeTO4YHbIE  KUBOTHBIE. B3auMOCBSI3p  4YacTeli  MHOTOKJIETOYHOIO
opranusma. TkaHu, opraHbl ¥ CUCTEMbI OPraHOB MHOTOKJIETOUHOI'O OpPTraHU3Ma.
OpranusMm kak eauHoe nenoe. 'omeocras. TkaHu KUBOTHBIX U YesoBeKa. THIIbI
KUBOTHBIX TKaHEW: SMHUTENMaIbHasl, COCIUHUTEIbHAs, MBIIICUYHAs, HEPBHAs.
OcoOenHoctu cTpoeHusi, (YHKUMH © pacHOJOKEHUS TKaHEW B oOpraHax
KUBOTHBIX U YEJIOBEKA

4.6

Oprasbl ¥ CUCTEMBbI OPraHOB >KUBOTHBIX. DYHKIUU OPraHOB U CUCTEM OpPTaHOB.
Onopa Ttenma opranu3moB. CKeJeTbl OJHOKJIETOYHBIX M MHOTOKJIETOYHBIX
XKUBOTHbIX. HapyxHbIil U BHyTpeHHU# ckeneT. CTpoeHHE U THUIBl COEAMHEHUS
KOCTEH.

JIBM)KEHHE MHOTOKJICTOYHBIX JKMBOTHBIX. IIuTtanme kuBOTHBIX. IIuTanme
MMO3BOHOYHBIX KUBOTHBIX. [[pixanue xuBoTHBIX. KoskHOE npixanue. JXKabepHoe u
JIETOYHOE JbIXaHHUE.




JlbIxaHW€ IO3BOHOYHBIX JKMBOTHBIX. DBOJIOIMOHHOE YCJIOXHEHHE CTPOCHUS
JNETKUX MO3BOHOYHBIX KMBOTHBIX. J[pIXaTenbpHas cucTeMa 4esioBeka. MexaHusm
BEHTWISIIUM JIETKUX Yy MTHUL W MJIEKONUTAOMMX. TpaHCHOPT BEUIECTB Y
opranu3moB. TpaHcHopT BelecTB y XHUBOTHbIX. KpoBeHOCHas cucrema u eé
opranbl.  KpoBeHocHass ~ cucTtemMa  MO3BOHOYHBIX  KHUBOTHbIX.  Kpyru
KPOBOOOpAIIIEHNsI. DBOJIIOLIMOHHBIE  YCJIOXKHEHHUS] CTPOEHHUS KPOBEHOCHOM
CUCTEMbI NO3BOHOYHBIX >KMBOTHBIX. Bbijenenue y opranuzMoB. Beinenenue y
KUBOTHBIX. CokpaTuTenbHble Bakyoiu. Oprassl BbaeneHus. CBA3b IOJOCTH
TeJa ¢ KPOBEHOCHOM U BBIJICIUTEIBHON crucTeMaMu. Brijienenne y mo3BOHOYHbIX
KUBOTHBIX. 3alMTa Yy MHOTOKJIETOYHBIX JKMBOTHBIX. IloKpoBBI M HX
Mpou3BOJHBIE. Pa3ipakuMOCTh U perysduus y opraHu3MoB. PaznpakuMocTs y
OJITHOKJIETOYHBIX OpraHu3MoB. Takcuchl. PazgpakumMocTs M peryasiuus y
MHOTOKJIETOYHBIX pacTeHHil. POCTOBbIE BelllecTBa U UX 3HAYCHHE.

HepBHas cuctema u pediaekTopHas peryysinusi y MHOTOKJIETOYHBIX JKUBOTHBIX.
HepBHas cucrema u €€ oTAenbl. OBOJIOLMOHHOE YCIOXKHEHHUE CTPOCHMS
HEPBHOW CUCTEMBI y JKUBOTHBIX.

Pa3pabotka anroputMoB u mporpamm i 3(pQPeKTUBHON (YHKIIMOHATBHOU
aHHOTAllUM  TE€HOMOB,  TPAHCKPUIITOMOB,  IPOTEOMOB,  METa0O0JIOMOB
MUKpPOOPTraHU3MOB, PaCTEHUH, )KUBOTHBIX U YEJIOBEKa

OpFaHI/IBM YCJIOBCKA U €TI0 3J0POBLC

5.1

Oprasbl U CUCTEMBI OpraHOB YesioBeKka. OTAeNbl TOJIOBHOTO MO3Ta MO3BOHOYHBIX
KUBOTHBIX. Pednexkc u pednekropnas myra. be3ycioBHble W yCIOBHBIC
pednekcel. ['ymopanbHash peryisius U SHIOKPHUHHAS CUCTEMa >KHBOTHBIX H
yesoBeka. JKene3bl S HAOKPUHHON CUCTEMBI U UX TOPMOHBI. J{efiCTBHE TOPMOHOB.
B3anMocBs3p HEpBHOM M SHIOKPUHHON cucteM. [wumortamamo-runodusapHas
cuctema. Pednekc u pednekropHas ayra. besycinoBHbIe U yCI0BHBIE pedIeKCh

5.2

3ammTa opraau3Ma ot Oosnesnei. IMmyHHas cuctema yenoBeka. KieTouHblii u
ryMOpaJIbHBI MUMMYHHUTET. BpoXAEHHBINA, NPUOOPETEHHBIN crenuduuecKuii
UMMYyHHUTET. Teopusi KIOHaNbHO-celeKTUBHOro ummyHuteta (I1.Dpnux,
@®.M.bepuer, C.ToneraBa). BocmanutenbHble OTBETHI OpPraHU3MoOB. Pomb
BPOKJIEHHOIO UMMYHHUTETA B Pa3BUTHH CUCTEMHBIX 3a00JIeBaHUI
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KposeHnocHas cuctema u e€ opranbl. Cepale, KpOBEHOCHBIE COCYJbl U KPOBb.
Kpyru xpoBoobparienus. Pabora cepana u e€ perynsuus
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Jbpixanue yenoBeka. uddys3us ra3oB uepes3 NOBEpXHOCTh KIEeTKH. [[pixaTenbHas
cucteMa 4YeioBeka. JlpIxaTenbHash TOBEPXHOCTh. Perynsuus  abIxaHusl.
JlpixatenbHble 00BEMBI

5.5

IInmeBapurensbHass cucreMa 4enoBeka. OTHENbl NUILEBAPUTENIBHOTO TPAKTA.
[InmeBapurenpHble  Kene3bl.  BHYTPUIIONOCTHOE M BHYTPUKIETOYHOE
MULIEBAPEHUE

5.6

[ToxkpoBbl u ux mnpousBoanble. Opranbl BbineneHus. [louku. Ctpoenue u
¢byHkuroHnuposanue HeppoHa. OuabTpanys, cekpeus 1 00paTHOe BCaChIBaHUE
KaK MEXaHU3MbI pabOThl OpraHoB BbleseHus. OOpa3oBaHUE MOYH Y YETIOBEKA

5.7

I[BI/I)KGHI/IC yeJlioBeKa: MblmiedyHas cucteMa. CkelleTHEIS MBIIINBI U1 HUX pa60Ta.
CTpOGHI/Ie W THUIIBI COCAMHCHUA KocTel




Teopust 3Bomronyu. Pazpurre xn3Hu Ha 3emiie

6.1

OpomoniionHast  Teopus Y. JlapsuHa. [lpeAmnochbuUlkM  BO3HUKHOBEHHS
napBuHu3Ma. JKu3Hb 1 Hay4dHas nedarenbHocTs Y. JlapBuHa.

JIBrokymue cuiibl dBoJonuu BuaoB 1o Y. JlapBuHy (BhICOKasi HHTEHCUBHOCTH
pPa3MHOXKEHHS OpPraHM3MOB, HAaclIeJICTBEHHas W3MEHYMBOCTh, OOprOa 3a
CYILLIECTBOBaHHE, ECTECTBEHHBIN 1 HCKYCCTBEHHBIN 0TOOD).

Odopmrnenne cunaTeTnueckoil Teopuu 3pomtoiuu (CTD). HeirpanbHas Teopus
sBonmtonu. CoBpeMEeHHasi HBOJTIOIMOHHAsT OMOJIOTHS. 3HAUYEHHUE DBOJIIOIIMOHHON
Teopuu B (POPMUPOBAHUU €CTECTBEHHO-HAYYHOU KapTHUHBI MUPA

6.2

[Tomynsimust kak »neMeHTapHas eauHuna 3BodoIUH. COBpeMEHHBbIE METOIbI
OLIEHKM TEHETHYECKOTO DPAa3HOOOpa3us W CTPYKTYpbl momynsuuii. M3menenue
reHooHAa TMOMYJSAIUU KaK 3JIEMEHTapHOE HBOJIOLMOHHOE SBIIEHHE. 3aKOH
reHeTuyeckoro paBHoBecus J[x. Xapau, B. BaitaOepra.

OnemeHTapHble (GaKTOpbl (IBMXKYIIME CHJIBI) SBOMIONUH. MyTalMmOHHbBIN
nporiecc. KomOunatuBHast wu3MeHYMBOCTH. Jlpeiid reHOB — chyuvaiiHble
HEHANpaBlIEHHbIE W3MEHEHHUs YacTOT ajulefell B momynauusax. Oddekt
OCHOBATEIIS. Murpanuu. N3onsanusa IOy JIALIMIN: reorpaduueckas
(mpocTpaHCTBEHHAas ), OrMoJoTHYecKas (pernpoayKTHBHA).

EcrecTBeHnblii 0oTOOp — Hampapisiommid  ¢akrtop dBomonud.  DopMel
€CTeCTBEHHOTO OTOOpa: JBIKYIIMN, CTAOMIU3UPYIOIIMN, pa3pbIBaAIOLIU
(mu3pynruBHbIi). [TooBOI 0TOOD.

[IpucnocoOaeHHOCT, ~ OPraHM3MOB ~ Kak  pe3ylbTaT  MHUKPOIBOJIOIHH.
Bo3HuKHOBEHHE  MPHUCIOCOONEHHH y  OpraHu3MoB.  ApomMopdo3bl |
uanoagantauuu. [Ipumepsl npucnocobnaeHuit y opranu3smoB. OTHOCUTEIBLHOCTh
IIPUCIIOCOOJIEHHOCTH OPraHU3MOB.

Bun, ero xkputepum u cTpykTypa. BuaooOpazoBaHue Kak pe3yibTar
MUKpPO3BOJIONMH. M30msuus — KiroueBoil ¢daktop BupooOpazoBanus. Ilytu u
CIIOCOOBI BHUJI000pa30BaHUS aJIONATPUIECKOE (reorpaduueckoe),
CUMIIATPUYECKOE  (PKOJIOTMYECKOE),  «MTHOBEHHOE»  (TOJUIUIOUIU3AIINS,
rubpuanzanus). JuTebHOCTh BOTIOIMOHHBIX MTPOLECCOB.

MexaHu3mbl OPMHUPOBAHUS OMOJIOTUIECKOTO pa3HOOOpa3usl.

Ponpb sBOMIOIMOHHON OMONIOTMH B pa3pabOTKe HAay4HBIX METOJIOB COXPaHEHUs
Ooropa3zHooOpasuss. MUKPOIBOIIONHS U KOIBOJIOIMS Mapa3uTOB U HX XO3SEB.
Mexanusmbl  (pOpMUpPOBaHUS YCTOMYMBOCTH K AHTHOMOTHKAM U  CIIOCOOBI
00pBObI ¢ Hel

6.3

Metonel  u3yueHuss ~— MakposBosronuMu.  IlaneoHTosmormyeckue — MeTOABI
nu3zydeHnus sBomonuu. Ilepexonusie  ¢opMbl U QUIOreHETUYECKUE  PSIb
OpPraHHU3MOB.

buoreorpaduueckue meTo el u3yueHus 3Bostounn. CpaBHeHue Giiopsl U hayHbl
MaTEepUKOB U OCTPOBOB. buoreorpaduueckue obnactu 3emiuan. Buasi-oHaeMuku
U PETTUKTHI.

OMOpHOJIOTMYECKHE U CPaBHUTEIBHO-MOP(OIOTHYECKHE METOJbl H3yUYCHHS
ABOJIIOLIMU. ['€eHeTHYecKre MEeXaHM3Mbl HBOJIIOLIMM OHTOTE€HE3a U TMOSBIICHUS
OBOJIIOLIMOHHBIX ~ HOBLIECTB. ['OMOJIOTMYHBIE ¥  AHAJOTMYHBIE  OPraHBbI.
Pynumenrtapuble  opraHbl M aTaBU3Mbl.  MOJIEKYJISIPHO-TEHETHUECKUE,
OMOXMMHYECKHE W  MaTeMaTH4YeCKUe  METOJbl  H3YYEHHUS  HBOJIOLUM.
I'omonoruynsie renbl. COBpeMEHHBIE METOJIbI MOCTPOCHUS (PHIIOT€HETHUYECKIX
JepeBbEB. XPOMOCOMHBIE MyTallMl U 3BOJIIOLIMSI TEHOMOB.




OO6mwme 3akoHOMEpHOCTH (TTpaBuia) 3Bostonuu. HeoOpaTtuMocTh SBOTIONNH.
AnanTtuBHas paguaiys. HepaBHOMEpHOCTb TEMIIOB SBOTIOIIUN

6.4

Hayunble rumoTe3sl MNPOUCXOXKICHMS SKU3HM Ha 3emse. AOHOreHe3 H
naHcnepmus.  JloHayuHble — OpPEACTaBICHHUS O  3apOKICHUM  KU3HU
(kpearoHu3M). I'mnore3a MOCTOSHHOIO CaMO3apOKIACHUS JKU3HU M e
onpoepxkenue onbitamu  ®. Pemu, JI. Cnamnanumanum, JI. Ilactepa.
[TpoucxoxxaeHne *u3HU U acTpoOuonorus. OCHOBHBIE 3Talbl HEOPTaHUYECKOM
sBostonu. [lnanerapHas (reosiornyeckasi) 3BOJIOLNA. XUMUYECKasi IBOJIIOLIMS.
AOHOTeHHBI CHUHTE3 OpPraHMYecKUX BellecTB M3 Heopranudeckux. OmbiT C.
Mumnnepa u I'. IOpu. O6Gpa3oBanue nmoiuMepoB U3 MoHoMepoB. KoarepBaTHas
runore3a A.M. Omnapuna, runore3a mnepBuuHoro OymnboHa JIk. XounzeiiHa,
reHeTudeckas rumnoreza I'. Mémnepa. Pu6osumer (T. Uek) u rumoresa «Mmupa
PHK» V. I'mn6epra. @opmupoBanne MeMOpaH 1 BO3HUKHOBEHUE MPOTOKJIETKH.
Uctopus 3emnn u meroabl €€ uzydeHus. MckornaeMbple OpraHnYecKue OCTATKH.
I'eoxponomnorust u e€ meroabl. OTHOCUTENbHAS U a0COMIOTHASI [€OXPOHOJIOTHS.
['eoxpoHoOrnuecKas 1mKasa: 30Hbl, 3pbl, HEPUO/BI, SIOXH.

HavanpHble 3Tanel oprannyeckoi 3Bostonuu. llosBiieHne u 3BoMOLMS MEPBBIX
KJIETOK. OBomonus MeTabonu3sma. BoO3HUKHOBEHHE TMEPBBIX HSKOCHUCTEM.
CoBpeMeHHblE MHMKpOOHBIE OHOIUIEHKM Kak aHajJor MepBbIX Ha 3emie
coobmectB. CTpoMaToauThl. IIpoKaproThl U 3yKapuoOTHI.

[Tpoucxoxaenue 3ykapuoT (cUMOHOreHe3). DBOJIOLHOHHOE MPOUCXOXKIECHHUE
BUpYycOB. IlpoucxokieHue MHOIOKJIETOUHBIX OpraHu3MoOB. BoO3HHMKHOBEHUE
OCHOBHBIX I'PYIII MHOTOKJIETOYHBIX OPTaHU3MOB.

OcHoBHbIE ATarbl 3BOJIIOLIMU BBICILIUX pacTeHuil. OcHoBHbIE
apomopdo3bl pacrenuil. Brixon pactenuii Ha cymy. IlosBieHue crnopoBbIX
pactenuii M 3aBoeBaHMe MMM cymu. CemeHHble pacteHus. [IpoucxoxxneHue
LIBETKOBBIX PACTCHHUH.

OcHOBHBIE ATambl HBOJIIOLMHU JKUBOTHOrO MHpa. OCHOBHbIE apoMoOp(}o3bl
KUBOTHBIX. Bennckas ¢ayna. KemOpuiickuil B3ppIB — NOSBICHUE COBPEMEHHBIX
tunoB. IlepBbie XoproBbIe )KUBOTHBIE. JKU3HB B BOJIE. DBOMIOIMS TO3BOHOYHBIX.
[Tpoucxoxnenne ampudbuii n pentunuii. [IponcxoxxaeHrne MIESKOMUTAOININX U
ntun. [lpuHnun xiroueBoro apomopdosa. OcBoeHHE O€CIO3BOHOUHBIMU H
ITO3BOHOYHBIMHU KUBOTHBIMH CYIIIH.

Pa3BuTHe xn3HM Ha 3emiie 1o 3paM U NepuojaM: apxei, IpoTepo30il, Maneo3ou,
Me3030H, KaiHo30#. OOmas XxapaKTepUCTHKa KIMMaTa W TeOJOTHYECKUX
IIPOLIECCOB. [losBienne W pacuBeT  XapaKTEpHBIX  OPraHU3MOB.
VYrneobpa3zoBaHue: €ro yClIOBHs U BIMSHUE HA I'a30BbIM cOCTaB aTMOC(EPHI.
MaccoBble BbIMUpaHHUSI — 3KOJOTMYECKUE KpHU3UCHI mponuioro. IlpuunHbel u
CJIEACTBUS MACCOBBIX BbIMUpaHW. COBPEMEHHBIN DKOJIOTHYECKUN KPHU3HC, €T0
0COOEHHOCTH

6.5

Paznensl u 3amaum  aHTpomosiorud. Metoasl aHTpornosniorud. CTaHOBIIEHHUE
NPEACTaBICHUN O MPOMCXOXKICHUN YenoBeka. COBpEMEHHBIC Hay4HBIC TCOPHUH.
CxoncTBo 4enoBeKka C KMBOTHBIMH. CHCTEMaTHUECKOE TOJ0KEHUE YelOBeKa.
CBuzerenscTBa CXOJCTBa YeJIoBeKa c ’KUBOTHBIMHU:
CpaBHUTEIHLHOMOP(OJIOTHUECKHE, SMOPHOIOTHYECKHE, ¢dusuomnoro-
OnoxuMuyeckue, mnoBefgeHdYeckne. OTaMuMs  YeloBeKa OT  JKUBOTHBIX.
[IpsMoxokJieHHEe M KOMIUIEKC CBSI3aHHBIX C HHUM IPU3HAKOB. Pa3Butue
TOJIOBHOT'O MO3Ta U BTOPOM CUTHAJIBHOM CHCTEMBI.




JBuwxyuie cuibl ((hakTopbl) aHTPOMOreHe3a: OHOJOTMYECKHE, COIHaJIbHBIE.
CooTHolIeHHe OMOJIOTUYECKUX M COIMAJIbHBIX (DAaKTOPOB B aHTPOIOTEHE3E.
OcHOBHbBIE CTagUM aHTpONOreHe3a. ABCTPAJIONUTEKH — JIBYHOTHE TPEAKU
monen. YenoBek yMenbli, IEpPBbIE W3MOTOBICHHUS OpyAud Tpynaa. Yenosek
MPSIMOXOJSIIIIUN M TEPBBIA BBIXOJ JIoAeW 3a mpenensl Adpuxu. Yemosex
reiiaensoeprckuii — oOUMii MpeIoK HeaHAEPTaIbCKOrO YelIOBeKa M YelloBeKa
pasymHoro. YenoBek HeaHAEPTaIbCKUH KaK BHUJ JIFOAEH XOJOJHOTO KJIMMAarta.
YenoBek pa3yMHBII COBPEMEHHOI'O THUIIA, JEHHUCOBCKHUH YEJIOBEK, OCBOCHHE
KOHTHMHEHTOB 32 npeneinamMu AQpuku.

DOBOJIIOLUS COBPEMEHHOI'O 4eJoBeKa. EcCTeCTBEHHBIH OTOOp B MOMYJISALUSAX
yenoBeka. MyTalmoHHbI mporecc u - nonuMmopdusMm. IlomynsunoHHbIE
BOJIHBL, Ipeii reHoB, Mmurpamus H «3PQPEKT OCHOBATEIS» B MOMYJISILUAX
COBPEMEHHOT0 YeJIOBEKa.

Yenoseueckue pacel. llonsarue o pace. bonpmme pacel:  eBponeouaHast
(eBpasmiickasi), aBCTpaJIO-HETPOWAHAS  (PKBATOpPHAIIbHASI), MOHTOJIOMIHAS
(a3marcko-aMepuKaHCcKas). BpeMs M myTH paccelieHUsl 4eJoBEKa IO IUIaHETe.
EnunctBo  yenoBeweckux pac. HayuHas  HeECOCTOSTENBHOCTh — pacu3Mma.
[TprucnocoOaeHHOCTh YeNOBEKa K pa3HbIM YCIOBHUSM OKpY>KaloLIeH cperpl.
Bnusinue reorpaduueckoil cpenpl M apeiipa TeHOB Ha MOpPQOJIOTHIO U
(bU3MOIOTHIO YeIoBeKa

OKOCHUCTEMEI U MMPpUCYIIHEC UM 3aKOHOMCPHOCTHU

7.1

Pasnens! n 3amaum skosoruu. CBsA3b DKOJIOTHH € OPYTMMM HaykKaMu. MeTozsl
skosioruu. IloneBbie HaOmIONEHNA. DKCIEPUMEHTBI B 3KOJIOTUU: IPUPOJHBIE U
nabopaTtopHble. MogenupoBaHue B SKOJIOTMU. MOHUTOPHHI OKpYXKarolen
Cpeabl: IOKAJIbHBIN, pETMOHAIBHBIN U TTI00aJIbHBIN

7.2

Okosornyeckue (HakTopel W 3aKOHOMEPHOCTH uX JeictBus. Kmaccudukarms
JKOJIOTMYECKUX (AKTOpOB: a0MOTHYECKUE, OMOTHYECKHE, aHTPOIIOTEHHBIE.
OOue 3aKOHOMEpPHOCTH JCWCTBUS IKOJIIOTMYecKux ¢akropos. IIpaBuio
munumyma (K. Inpenrens, FO. JIu6ux). TonepanTHOCTh. DBpUOHOHTHBIE U
CTE€HOOMOHTHBIE OPTaHU3MBI.

Abunornyeckue ¢pakropbl. CBeT Kak 3Kkojorudyeckuii ¢akrop. JleiicTBue pazHbIX
Y4acTKOB COJHEYHOTO CIIEKTpa Ha OpPraHU3Mbl. OKOJOTMYECKHE TIpYyIIIbI
pacTeHMii M JKMBOTHBIX [0 OTHOLIEHHIO K cBeTy. CHUTHajbHas pojib CBETA.
doTtonepuoausm.

Temneparypa kak »3kojorumueckuil ¢akrop. JlelicTBue Temmeparypsl Ha
opranu3msl. [IoMKnI0TEpMHBIE U TOMOHOTEPMHBIE OPTaHU3MbI. DBPUTEPMHBIE U
CTEHOTEPMHBIE OPTaHU3MBI.

Bnaxxnocte kak skonmormueckuil ¢akrtop. [Ipucrnocobnenus pacTteHuil K
nojaaepkaHuio BogHoro Oananca. Knaccudukanus pacTeHH MO OTHOLIEHHUIO K
Bojie. [Ipucnoco6ieHust )KUBOTHBIX K M3MEHEHHUIO BOJJHOTO PeXHUMA.

Cpenpl oOWTaHUS OpPraHU3MOB: BOJHAsl, HAa3€MHO-BO3IYIHAs, ITOYBEHHAas,
rnyOuHHAs  TOJMOYBEHHAs, BHYTpUOpraHu3sMeHHas. DOU3NKO-XUMHYECKHUE
0cOOeHHOCTH cpej obutaHuss opraHuzMoB. IIpucnocoOneHus OpraHusMoB K
KU3HU B Pa3HbIX CPElaX.

buonoruueckue putmbel. BHemnHue u BHyTpeHHuUe putMbl. CyTOuHbBIE U
roauyHsle puTMbl. [Iprucnoco0IeHHOCTh OPraHu3MOB K CE€30HHBIM M3MEHEHHSIM
YCIIOBUM KM3HH.

Kuznennsie ¢popmbl opranu3moB. IlonsTue o xu3zHeHHO# dopme. KuzHeHHbIE




(dbopMBI pacTeHUil: AepeBbs, KyCTapHUKH, KyCTaApPHHUYKHA, MHOTOJICTHHUE TpPAaBEHI,
OJIHOJIeTHHUE TpaBbl. JKU3HEHHbIE (POPMBI )KUBOTHBIX: THJPOOUOHTHI, T€OOMOHTHI,
a’poOnoHTHI. OCOOCHHOCTH CTPOCHHMS M 00pa3a KU3HHU.

buotnueckue ¢aktopsl. Buasl OMOTHYECKHX B3aMMOJAEHCTBHI: KOHKYPEHLUS,
XHITHAYECTBO, CUMON03 U ero (opmel. [lapasutnsm, Koormepanus, MyTyalu3M,
KOMMEHCaIU3M  (KBapTUPAHTCTBO,  HaxyjeOHMuecTBO).  Herpoduueckue
B3auMoJeicTBUs  (Tommueckue, (opuueckue, (¢dadbpuyeckue). 3HAUECHUE
OMOTHYECKMX B3aUMOACWUCTBUI Il CYIECTBOBAHUS OpPraHU3MOB B Cpele
obutanus. [I[pHHINTT KOHKYPEHTHOTO UCKITFOUSHHS

7.3

DKOJIOTHUECKUE XapaKTePUCTUKHU momyisaiuu. [lomymsiusa kak Ouojoruueckas
cuctema. Poib HEOJHOPOIHOCTHU cpenbl, PU3NdecKux 0aphepoB U 0COOEHHOCTEN
OuoorNy BUIOB B (DOPMHPOBAHHUH IMPOCTPAHCTBEHHON CTPYKTYPHI TOITYJISIIAN.
OcCHOBHBIE TOKa3aTeNH MOIMYJSLUUU: YUCIEHHOCTh, IJIOTHOCTh, BO3PAaCTHAs M
MOJOBasg CTPYKTypa, pOXKIAAEMOCTb, MPUPOCT, TEMH POCTA, CMEPTHOCTH,
MUTpaLus.

Dkosoruueckasi CTpykTypa mnomyisiuu. OlLleHKa YUCICHHOCTH TOIMYJISIUU.
JlunaMuka nonysisauuu U €€ peryisuusa. buoTudueckuii moTeHUMal MOIMMyJISLIUN.
MogaenupoBanue JAWMHAMHUKKA MNOMyJsAUMU. KpuBblE pocTa YHCIEHHOCTH
nonyyauuu. Kpuble BbDKMBaHUA. Perynsiius 4MCIEHHOCTH MOMYJISIUI: POJib
(GakToOpoB, 3aBHCAIIMX H HE 3aBUCAIIMX OT IUIOTHOCTH. OKOJIOTHYCCKUE
crpareruu BujoB (T- u K-ctpaterum).

[Tonsitue 00 »skojmoruueckoil Hume Buipa. Mecroobutanue. MHoromepHas
Mojenb skojiorndeckor HumM Jx.M. XatumHcona. Pa3Mepbl 3KOJI0THYECKOM
Huwd. [loTeHmanpHas U peain30BaHHasT HUILLIN.

Bun xak cucrema nonynauuii. Apeanbl BUIOB. Buibl M UMX KU3HEHHbIE
CTparerud. 3aKOHOMEPHOCTH  TOBEJIEHUA U  MHUIpaluid  KUBOTHBIX.
buonornyeckue nHBa3uM 4yKEepOAHBIX BUIOB

7.4

CoobmectBa opranu3mMoB. buomeHo3 wu ero crpykrypa. CBs3u Mexuay
opraHuzMamMu B OHOIIEHO3e. DKOocHCTeMa Kak OTKpbITas cuctema (A.J[x.
Tencnu). OyHKIMOHATBHBIE OJIOKM OPTaHM3MOB B JKOCHCTEME: MPOAYLEHTHI,
KOHCYMEHTHI, penyueHTsl. Tpopudeckue ypoBHU. Tpodudeckue nenu u ceru.
AOGuoTtnueckue 670Kku dKocucTeM. [1ouBBl M Uikl B dKOcucTeMax. Kpyrosopot
BELIECTB U TOTOK HEPTUU B IKOCHCTEME.

OcHOBHBIE MOKa3aTenau 3KocucTeMbl. buoMacca m nmpoayknusa. DKOJIOTHYECKUe
nupaMuJabl YUCCII, 6I/IOMaCCBI W DOHCPIrUuu.

HamnpaBrienHble 3akoHOMEpHBIE CMEHBI cOO0IIeCTB — cyKueccuu. [lepBuunbie u
BTOPHUYHBIC CYKHCCCHMUM U HUX I[MPUYUHBI. AHTpOHOFeHHBIe BOBHeﬁCTBHﬂ Ha
cykneccun. KnumakcHoe cooOmiectBo.  buopasnooOpazue U MOJHOTA
KPYTOBOpPOTa BEIIECTB — OCHOBA YCTOMYMUBOCTH COOOIIIECTB.

[Ipupoanbie 3KOCUCTEMBI. AHTPONOT€HHBIE SKOCUCTEMBI. ATPOIKOCHUCTEMA.
ArponeHo3. Pa3nnuus Mexy aHTpOIIOT€HHBIMH U IPUPOIHBIMH SKOCUCTEMAMH.
Ypboskocuctembl. OCHOBHBIE KOMIIOHEHTHI ypOoskocucteM. ['opoackas duiopa
u (dayna. CunanTponmsauusi ropoickod Qaynsl. buomormueckoe U
XO3S5IIICTBEHHOE 3HAYEHHE arpO’KOCUCTEM U ypOOIKOCHUCTEM. 3aKOHOMEPHOCTHU
(hopMUPOBaHUS OCHOBHBIX B3aUMOJICHCTBUI OPraHU3MOB B YKOCHCTEMAX.
[TepeHoc sHEpruu U BEIIECTB MEXKIY CMEKHBIMU SKOCUCTEMAMU. Y CTOMYUBOCTh
OpraHnu3mMoB, HOHy.TI}IL[I/Iﬁ U DOKOCHUCTECM B YCIOBHAX CCTCCTBCHHBIX U
AHTPONOTEHHBIX BO3JECHCTBUI




7.5

buocepa — oOmennanerapHas o0oyiouka 3emiid, TJ€ CYHIECTBYET WU
cyliecTBoBasia >kuM3Hb. YueHue B.W. Bepuaackoro o Ouocdepe. ObGuactu
ouochepsl u e€ cocrtaB. KuBoe BemecTBo Ouocdepbl U ero (QyHKIHU.
3aKOHOMEPHOCTH cyIliecTBoBaHUs Ouochepsl. OcobeHHocTH Oumochepbl Kak
I00ANBHOM  DKOCHCTeMBI.  J[MHammueckoe paBHOBecMe B  Ouocdepe.
KpyroBopoTsl BemecTB W OHOreoXuMHYecKne IUKIbI (Yriepojaa, asoTa).
PurmuunocTs siBneHuit B Ouocdepe. 3oHabHOCTH Ouocheprl. Ilonarue o
6uome. OCHOBHBIE OHWOMBI CYyIIM: TYHApAa, XBOWHBIE Jieca, CMEIIAaHHbIE H
IIUPOKOJMCTBCHHBIC JI€Ca, CTCIIM, CaBaHHbI, NYCTBIHW, TPOIHUYCCKUC JICCa,
BBICOKOTOphsi. Kitumar, pacTUTeIbHbIN U )KUBOTHBII MUP GMOMOB CYIIIH.
Ctpykrypa u GyHKIHS KUBBIX CHCTEM, OIICHKAa MX PECYpPCHOTO TOTCHIMAla U
ounochepHbIx GpyHKIUN

7.6

DKoJIOrHnYecKue KpU3KChl M UX NMpUuuHbL. Bo3neiicTBue yenoBeka Ha 6uocdepy.
3arpsi3sHeHuE BO3AYLIHOM cpeabl. OxpaHa Bo3ayxa. 3arps3HEeHUE BOJHOM Cpebl.
OxpaHa BoJHBIX pecypcoB. Paspyiienue nouBsl. OxpaHa MOUYBEHHBIX PECYPCOB.
N3menenne kimmara.

AHTpPONOIreHHOE BO3JEMCTBUE HAa PACTUTENbHBIM M KMBOTHBIH Mup. OxpaHa
pPacTUTENILHOTO W >KMBOTHOTO Mupa. OCHOBHBIC NMPHHLIUIBI OXPAHBI MPHPO/IBL.
Kpacubie  kuuru.  Oco00  oxpaHseMble  NPUPOJHBIE  TEPPUTOPHUH
(OOIIT). borannueckue caapl U 300j0rudyeckue napku. OCHOBHBIE MPUHIIMIIBI
yCTOMUMBOrO  pa3BUTUSl  4YeJOBeYecTBAa W Hpupoabl.  PanmonambHOe
IIPUPOJIONOIB30BaHUE U COXPAaHEHHE OMOJIOTMYECKOr0 pa3HOO0pa3us 3eMiu

Conepxanue y4eOHOro npeamera

10-i1 kiacce

Tema 1. buosiorusi Kak Hayka.

buonorust kak Hayka. CBsi3b OHOJOTHMH C OOIIECTBEHHBIMH, TEXHUYECKUMH U JIPYTUMU
€CTECTBEHHBIMU HayKamH, Quinocoduend, STUKON, ICTETUKONW W mpaBoM. Ponp Ouosoruu B
(hopMUPOBaHUN COBPEMEHHOU Hay4YHOH KapTHHBI Mupa. CucTtemMa OMOIOTUYECKUX HayK.
MeTtoapl TO3HAHMS )KMBOW MPUPOIBI (HAONIOIEHUE, SKCIIEPUMEHT, ONMUCaHHE, U3MEpEHUE,
KIaccuduKaius, MoJICTUPOBaHNE, CTaTUCTUUYECKass 00paboTKa JaHHBIX).

JdemoHcTpaumnu:

[Moptpetsr: Y. Hapsun, I'. Mennens, H.K. Konbuos, k. Yorcon u ®@. Kpuk.

Tabnuue! u cxembl: «MeTo bl TO3HAHUS )KUBOU TPUPOJIBI.

JlabopaTopHbIe U IpaKTHYeCKHe PadoThI:

[Ipaktuueckass pabora Ne 1. «Mcnonp3oBaHuE pa3iMYHBIX METONOB IMpPH H3YyUYEHUU
OMOIOTHYECKUX OOBEKTOBY.

Tema 2. ’KuBble cucTeMbI U X OPraHU3aI U,

JKusbie cuctemsl (OMOCHUCTEMBI) Kak MpeaMET n3ydeHus: ouonoruu. OTauune KHUBBIX CUCTEM
OT HEOPTaHUYECKOU MPUPOJIBI.

CBoiicTBa

omocucTeM H = HX pa3H006pa3I/Ie. YPOBHI/I opraHnu3anuun ouocucrem:

MOJIEKYJIAPHBIA, KIJIETOYHbIA, TKAHEBbIA, OPraHU3MEHHBIN, MNOMYJALMOHHO-BUIOBOM,
HKOCHUCTEMHBIH (OMOreoeHOTHYEeCKUi), OMOChEPHBIH.

JdemoHcTpaumnu:

Tabmumbel 1 cxembl: «OCHOBHBIE TPHU3HAKU KU3HUY», «YPOBHH OpraHU3alUU >KUBOUN

MIPUPOIBDY.

O6opynosanue: Moaens Momnekybsl JJHK.

Tema 3. XuMHn4ecKuii COCTaB M CTPOEHHE KJIIETKH.

XUMHYECKUN COCTaB KIETKU. XUMHUUYECKUE DJIEMEHTBHI: MAKpPOAJIEMEHThI, MUKPOIJIEMEHTHI.
Bojna n MuHepasbHbIE BEIIECTBA.




OyHKIMM BOABI U MUHEPAJIbHBIX BElECTB B KieTke. [loanepkanue ocMOTHYECKOro OaiaHca.
benku. CoctaB u ctpoeHne 0enkoB. AMUHOKHUCIOTHI — MOHOMEpPHI OenkoB. Hezamenumble u
3aMEHHUMbIE AMHUHOKHCIOTHL. AMUHOKHUCIOTHBIA COCTaB. YPOBHU CTPYKTYpPhl OEIKOBOM
MOJIEKYJIbl (TIEpBUYHAs, BTOPUYHAs, TPETUYHAsI U YETBEPTUYHAs CTPYKTypa). XHMHUYECKUE
cBolicTBa OenkoB. bruonornveckue GyHKIMM OCITKOB.

®epMeHTbl — Ouonoruueckue karanuzartopbl. CTpoeHHE (QepMeHTa: AaKTHUBHBIN IIEHTP,
cyOctpatHas crnenubuyHocts. Kodepmentsl. Butamunbl. Otinuns ¢GepMeHTOB OT
HEOpPraHMYECKUX KaTaJln3aTOpPOB.

VYrneBoabl: MOHOcaxapuIsl (IJIIOK03a, pubo3a U Je30Kcuprbo3a), Aucaxapubl (caxaposa,
JIAKTO3a) W TOJHcaxapuabl (Kpaxmaj, TIMKOTeH, IelUTrono3a). buomorndyeckue (yHKImu
YIJIEBOJIOB.

Jlumuaer:  Tpurmunepunsl,  ¢ocdomunuap, crepounsl. [ 'mapodunbHO-TUAPOPOOHBIE
cBoiicTBa. buonoruueckue ¢ynkuuu nunuao. CpaBHEHUE YIJIEBOJOB, OCJIKOB U JIMITHIOB
KaK UICTOYHHUKOB SHEPTUHU.

Hyxkneunosbsie kucnotel: [JHK u PHK. Hykneotuasl — MOHOMEpPHI HYKJIEUMHOBBIX KHUCIIOT.
Crpoenne u ¢pynkmmu JHK. Ctpoenne u ¢pynkuuu PHK. Bugst PHK. AT®: ctpoenue u
GbyHKIHIM.

[{utonmorus — Hayka o kineTke. Kinerounast Teopust — mpuMep B3aUMOJACHCTBUS UJIeH U (GaKTOB
B HAYYHOM IO3HAaHUU. METO bl U3yUYEHHUsI KIETKU.

Knerka kak menoctHasi kuBasg cuctema. OOlIue MpU3HAKU KJIETOK: 3aMKHYTas Hapy)KHas
MemOpana, moJsiekyibl JIHK xak renernueckuii anmapar, cucteMa cuHTe3a Oenka.

Tunsl KIETOK: dJyKapuoTHyeckas U Ipokapuotrhyeckas. OcoOEHHOCTH  CTpOEHUS
MpoKapruoTHUeCKo KieTku. Kierounas crenka Oaktepuil. CTpoeHHE 3YKapHOTHYECKOM
kJeTkH. OCHOBHBIC OTIMYUS PACTUTEIBHOM, )KUBOTHON U TPUOHOM KIIETKH.

[ToBepXHOCTHBIE CTPYKTYphl KJIETOK — KJIETOYHAs CTEHKA, TJIMKOKAIMKC, MX (DYHKIHU.
[TnazmaTudeckass memOpaHa, ee cBoicTBa W (yHKuuu. lluTomnazmMa u ee OpraHOUbL
OnnomemOpannble  opraHouasl  kietkw: OIIC, ammapar ['onbmkd,  JU30COMBI.
[loniyaBTOHOMHBIE OpraHOMABl KJIETKU: MHUTOXOHJApHUH, IutacTuabl. llpomcxoxxaeHue
MUTOXOHJIpUH ¥ mnacTua. Bunel mnactun. HememOpaHnHble opraHOU/IbI KIETKH: pUOOCOMBI,
KJIETOYHBI LEHTpP, LEHTPUOJHU, PECHUYKH, XKIyTUKH. DyHKINHM OpPraHOMAOB KIETKH.
Bxmrouenns.

Snpo — peryastopHelii HeHTp kieTku. CTpoeHue sapa: siaepHas 000JI0uKa, KapuoriasMma,
XPOMATHH, SAPBIIIKO. XPOMOCOMBI.

TpaHcnopT BEIECTB B KIIETKE.

JdemoHcTpaumnu:

[Toptpetsr: A. JleBenryk, P. I'yk, T. llIBann, M. llIneitnen, P. Bupxos, k. Yorcon, O.
Kpuk, M. Yunkunc, P. ®panknun, K.M. bap.

Huarpammsl:  «PacnpeneneHue  XUMHUYECKMX  DJIEMEHTOB B HEXUBOM  IIPUPOIE»,
«PacnpeneneHne XMMUYECKUX 3JIEMEHTOB B JKUBOU MTPUPOJIE».

Tabmuuer u cxemsl: «llepuoguueckas TaOnMIa XUMHUYECKHUX 3JIEMEHTOB», «CTpoeHue
MOJIeKYJbl BOIbDY, «buocunres Oenka», «CTpoeHue Moiekynasl Oenka», «CtpoeHue
depmenta», «Hyknennossle kucnotbl. JJHK», «Ctpoenune monexynsr ATO», «CtpoeHue
AYKAPUOTHYECKON KIIETKN», «CTpPOCHHE >KUBOTHOM KIETKW», «CTPOCHUE PACTUTEIHLHOU
KIeTKn», «CTpoeHue NpoKapuOTUYECKON KIETKN», «CTpoeHHUE s/ipa KIETKW», «YTIEBOABD,
«JInnuaey.

OO6opynoBaHue: CBETOBOH MHUKPOCKOI, OOOpYJOBaHUE I TPOBEICHUS HAOIIOICHHIA,
U3MEpEHUIl, SKCIIEPUMEHTOB, MUKPOIIpENapaThl PaCTUTEIbHBIX, )KUBOTHBIX U OaKTEpHUaIbHBIX
KJIETOK.

JlaGopaTopHble U NpaKkTHYecKHe padoThbi:



Jlaboparopnas pabora Ne 1. «/3yueHue KaTadUTHUYECKON AaKTUBHOCTH (EpMEHTOB (Ha
IIpUMeEpe aMUJIa3bl WK KaTanasbl)».

Jlaboparopnas pabota Ne 2. «/3yueHue CTpoeHHUs KIETOK PACTeHUM, )KUBOTHBIX M OaKTepuit
10J1 MUKPOCKOIIOM Ha FOTOBBIX MUKPOIIpENapaTax U UX OIMHCAHHEY.

Tema 4. /KuzHeaessiTeJJLHOCTh KJIETKH.

OOmMeH BemecTB, WM METab0IM3M. ACCUMIIIAINS (TUTACTHYECKUI 0OMEH) U TUCCUMMIISLINS
(oHepreTuyeckuii 0OMEeH) — BE CTOPOHBI €IUHOTrO Mpolecca MeradonusMa. Poib 3akOHOB
COXpaHEHHUs BEIIECTB ¥ YHEPTHH B IOHUMAHUU META00IH3MA.

Tuner oOMeHa BemiecTB: aBTOTpOHBIH M TeTepoTpodHsid. Ponb depMeHTOB B oOMeHe
BELIECTB U NPEBPAILLEHUH SHEPTUU B KIIETKE.

@®orocunte3. CBeroBas u TemHOBas ¢a3pl (¢GoTocuHTe3a. Peakuuu ¢doTtocuHTe3A.
OddexTuBHOCTE PoTOCHHTE3a. 3HAa4YeHHE (OTOCUHTE3a JUIS KM3HM Ha 3emie. BrusHue
yCIIOBUH cpenbl Ha (OTOCUHTE3 U CIIOCOOBI MOBBILIEHUS €r0 MPOIYKTUBHOCTH Y KYJIbTYPHBIX
pacTeHui.

XeMocuHTe3. XEeMOCHHTE3UpyIolne OakTepuH. 3HAaYeHHE XEeMOCHHTe3a Ui J>KM3HH Ha
3emue.

DHepreTudeckuii 0OMeH B kjeTke. Paciiernienne BemecTs, BhIICICHUE U aKKyMYJIUPOBAaHUE
SHEPruM B KJIETKE. DTambl 3Heprerndeckoro obMeHa. I'mukonus. bposkeHue m ero BUAbL
Kucnoponnoe okucienue, win KieToyHoe apixanue. OxucnurenbHoe GochopuinpoBaHue.
O PeKTUBHOCTD YHEPTETHIESCKOTO 0OOMEHa.

Peaknun marpuyHoro cuHTe3a. [‘eHetmueckas wuHpopmamus u JHK. Peamuzamus
reHEeTHYeCKOr MH(pOpManuu B KiIeTke. ['eHeTrnueckuil Koa u ero cBoicTBa. TpaHCKpUIIIHUS —
MarpuuHblii cuHTe3 PHK. Tpancusimus — OwocuHTe3 Oenka. DTambl TPaHCIAIUU.
KoaupoBanue amuHokucaoT. Posb pubocom B GnocunTe3e Oemka.

Hexnerounsie dhopmbl xu3Hu — BUpYChl. McTopus otkpeitus Bupycos (/[.1. NBaHoBCKuiA).
OcCoOeHHOCTH CTPOSHHS U KU3HEHHOTO LUKJIa BUpycoB. baktepuodaru. bonesnu pacrenwii,
YKUBOTHBIX M YE€JIOBEKa, BhI3bIBa€MbIC BUpycaMu. Bupyc nmmyHozaeduiura genoreka (B1Y)
— Bo3Oynutens CIIM/la. OOpaTHast TpaHCKpHIILUS, peBepTaza U uHTerpasa. [lpodunaxrrika
pacnpocTpaHeHUs] BUPYCHBIX 3a00JIeBaHUil.

JdemoHcTpaumnu:

[Toptpetsr: H.K. Konsuos, [{.1. UBanoBckuii, K.A. Tumupsses.

Tabmuipe! u cxembl: «Tumbl nutanusy, «Metadbonu3m», «K MUTOXOHIIPHSY, « JIHEPTETUICCKUIN
obmen»,  «Xjoporutacty, «®Porocunred», «Ctpoenune JIHK», «Ctpoenune w
¢byHkunoHupoBanue reHa», «CunHres Oenkay, «['enermueckuil kom», «Bupyce»,
«bakrepuodarn», «Ctpoenue u >xku3HeHHbIM 1uKa Bupyca CIINa, Oaxrtepuodaray,
«Penmmukanmsa JTHK.

O6opynoBanue: moxaenu-ammukanuu «Yasoenne JIHK w Tpanckpumnuus», «buocuuTes
6enka», «CTpoeHue KIeTKu», Moaenb cTpykTypsl JTHK.

Tema 5. Pa3MHoOKeHNe M HHAUBHAYAJIbHOE PA3BUTHE OPraHU3MOB.

Knerounslii 0WKI, WIM JKU3HEHHbIM LUK KieTku. MHtepdaza m muto3. IIpomeccsl,
npoTtekatomue B uHTepdaze. Permmukanms — peakuust matpuunoro cunre3a JJHK. Ctpoenue
XpOMOCOM. XPOMOCOMHBII Ha0Op — KapHOTHIL. J{MIUIOMIHBIA U TaljIOuIHbII XPOMOCOMHBIE
Habopbl. Xpomatunbl. LluTonmormuyeckue OCHOBBI Pa3MHOKEHHS W HHAWBHIYyaJbHOTO
Pa3BUTHUSL OPTaHU3MOB.

Henenne knetkn — muto3. Cragun Murtosa. [Iponeccel, MpouCXoasaniue Ha pa3HbIX CTAIUAX
MHTO3a. BHOJIOrMYECKU CMBICT MUTO3A.

[IporpamMmmupyemas rudesb KIETKH — aromnTo3.

@®opMbl pa3MHOKEHHS OPraHU3MOB: OECIoNioe U M0J0Boe. Buasl 6ecronoro pa3sMHOKEHUS:
JieJieHre HaJBOE, TOYKOBAaHUE OJHO- U MHOTOKJIETOYHBIX, CIIOPO0Opa3oBaHUe, BEreTaTHBHOE
pa3MHOkeHue. MIcKyccTBEHHOE KJIOHHPOBAHUE OPraHU3MOB, €0 3HAUEHUE JUIS CEJIEKLINU.



[TonoBoe pa3MHOKEHHUE, €r0 OTJIMYHUS OT OECTONOrO.

Meiio3. Cranuu wmeiosza. Ilpoueccel, mpoucxojsmme Ha craausx wmenosa. [loBeagenue
XpoMocoM B Mero3e. Kpoccunrosep. buonornyecknii CMbIC U 3HAaUEHUE Me03a.
['ameTorene3 — mpoiecc 00pa3oBaHUs MOJOBBIX KJIETOK y YKMBOTHBIX. [loJIOBBIE *Kene3bl:
CEMEHHHKH U simuHuKU. OOpa3oBaHe U Pa3BUTHUE IMOJIOBBIX KJIETOK — raMeT (CrepMaTo30u/,
SIMIIEKIIETKa) — crepMaToreHe3 u oBoreHe3. OCOOCHHOCTH CTPOCHHS SIMIICKIETOK U
cnepmaTto3onioB. OmnonorBopenue. [lapreHorenes.

WupuBuayansHOe pa3BUTHE (OHTOTEeHE3). DMOpHOHaNBHOE pa3BuTHE (IMOpHOTEHE3). DTamnbl
SMOpPUOHANILHOTO Pa3BUTHsSI Yy TO3BOHOYHBIX JKUBOTHBIX: JApoOJeHHE, TracTpyJslus,
opranorere3. IlocToMOpHoHaNBHOE pa3BuTHE. THIBI MOCTIMOPHOHAIBHOTO Pa3BUTHS:
npsiMoe, HempsMoe (JMYMHOYHOE). BnusiHue cpeipl Ha pa3BUTHE OPraHU3MOB, (PAKTOPHI,
CIIOCOOHBIE BBI3BIBATH BPOXKICHHBIE YPOICTBA.

Poct u pasButne pacrenuii. OHTOreHe3 LIBETKOBOIO PACTEHUs: CTPOCHUE CEMEHH, CTaIuu
pa3BUTHSL.

JdemoHcTpaumnu:

Tabmuuer u cxembl: «POpMbI pa3MHOKEHUSI OPTaHU3MOBY, «J{BOHHOE OIJIOJOTBOpEHHE Y
LIBETKOBBIX pacTeHU», «BereraTnBHOe pa3MHOXKEHHE pacTeHui», «/leneHne KieTku
OakTepuit», «CTpoeHHE MOJIOBBIX KJIETOK», «CTpoeHUE XpOMOCOMBD», «KIETOUHBINA UKD,
«Pernmukanus JJTHK», «Muto3y», «Meiosy, «lIpsiMoe u Henpsamoe pa3Butue», «l'amerorenes
Yy MJICKOITUTAIOLIUX U YeJoBeKa», « OCHOBHBIEC CTA U OHTOTECHE3a.

O6opynoBaHue: MHUKPOCKOI, MuUKponpemnaparhl «CrnepMaTo3ouabl  MIIEKOIMUTAIOIIEToy,
«Sliuekierka miekonurawpmeroy, «KapruokuHes B KJIETKax KOpelIKa JIyKa», MarHUTHas
MoeNb-anuIukamnus «Jlenenue knetkn», moaens JIHK, Moaens metadazHoi XpOMOCOMBI.
JlabopaTopHble U NpPaKTHYeCKUe padoThI:

Jlabopartopnast pabora Ne 3. «HaGmronenne MuTo3a B KJIETKaX KOHYHMKA KOpEIIKa JIyKa Ha
TOTOBBIX MUKPOTMPENapaTax».

Jlaboparopnast pabora Ne 4. «M3ydeHwe CTPOCHHS TIOJOBBIX KIETOK Ha TOTOBBIX
MHUKpOIIpenapaTaxy.

Tema 6. HaciiecTBeHHOCTh U K3MEHYUBOCTH OPraHU3MOB.

[Ipenmer w 3amaum reHetuku. Kcropus pasButhss reHeTukd. Posb uuronoruu u
SMOpHOJIOTUN B CTAHOBJIGHWM TeHETHKU. Bkman poccuiickux U 3apyOexHBIX yYEHBIX B
pa3BUTHE TEHETHKU. MeToapl TeHETHKH (THOPHIOJIOTHYECKUN, IUTOTEHETHUECKHIA,
MOJIEKYJISIpHO-TeHeTHUeckuii).  OCHOBHBIE  TE€HEeTWYeckue  MOHATHS. [ eHeTmueckas
CUMBOJIMKA, UCIIOJIb3yEMasi B CXEMaxX CKpEIIMBaHUM.

3aKOHOMEPHOCTH  HACJEJOBaHMS  NPU3HAKOB,  ycTaHoBieHHble [.  Mengenem.
MoHorubpuiHoe CKpeluBaHue. 3aKkOH €JUHO0O0pa3us THOPHIOB TMEPBOTO ITOKOJICHHS.
[IpaBuino nOMHHUpPOBAHHUS. 3aKOH pacCUICIJICHUs] NPU3HAKOB. ['WMIOTE3a YUCTOTHI Tamer.
[TonHOE 1 HEMOIHOE JOMUHUPOBAHUE.

JlurnbpugHoe  CKpelIMBaHUE. 3aKOH  HE3aBHUCHUMOIO  HACJEeJIOBaHUS  MPU3HAKOB.
[{uToreHeTHYECKHE OCHOBBI TUTHOPHUIHOTO CKPEIIMBAHUA. AHAIH3UPYIOIIEE CKpEIlUBaHUE.
Hcnonp30BaHre aHAIM3UPYIOMIETO CKPEUIUBAHUS 7S ONIpeIeTICHHs] TEHOTUIIA OCOOH.
CuernsieHHoe  HaciefoBaHHe Tnpu3HakoB. PaGora T. Moprana 1o CIENJICHHOMY
HacjeA0BaHUIO reHoB. HapylieHue clienieHys TeHOB B pe3yJbTaTe KPOCCUHIOBEpa.
XpOMOCOMHasi TEOPUS HACIEACTBEHHOCTHU. [ €eHeTHUECKrEe KapThl.

I'eneruka mona. XpoMOCOMHOE OIpeaeseHue Mojia. AyTOCOMBbI M TOJIOBBIE XPOMOCOMBI.
['omorameTHble U rereporaMeTHble opraHu3Mbl. HacienoBanue NMpu3HAKOB, CIEIUICHHBIX C
ITOJIOM.

N3menunBocTh. Buabl M13MEHUMBOCTU: HEHACIEACTBEHHAs W HacieacTBeHHas. Ponb cpenbl B
HEHACJIEICTBEHHOW M3MEHUYMBOCTH. XapaKTepUCTHKA MOAU(PHUKAIMOHHON H3MEHYUBOCTH.
BapuanuoHnHslil psa u BapuanuoHHas kpusas. Hopma peaknuu npusHaka. KonndyecTBeHHbIE



M KaueCTBEHHbIE TPU3HAKM U UX HopMa peakuuu. CBolcTBa MOAUPHUKAITMOHHON
W3MEHYHBOCTH.

HacnencrBennasi, uinum reHOTUNHUYECKas, M3MEHUYMBOCTh. KomOWHATHBHAS H3MEHYHBOCTb.
Meifo3 ¥ TOJIOBOW TMpOIEeCC — OCHOBA KOMOWHATHBHOM HM3MEHYMBOCTH. MyTalMOHHAsS
n3MeHuuBocTh. Kitaccudukanus myTaiuii: TeHHbIE, XpOMOCOMHBIE, TeHOMHbIe. YacToTa u
NpUYUHBL  MyTanuil. MyTareHnsie  (akTopbl. 3aKOH TOMOJIOTHYECKHUX  PSIOB B
HacnencTBeHHor n3MenunBoctyu H.M. BaBuiosa.

BuesinepHast HaclieICTBEHHOCTh U U3BMEHUYHUBOCTb.

I'eneruka uyenmoBeka. Kapuotun uyenoBeka. OCHOBHBIE METOABI TEHETHUKM YEJIOBEKa:
TCHEAIOTUICCKUH, OJIM3HEIOBBIN, HUTOTCHETHYECKHA, OHMOXMMHUYECKUN, MOJEKYIISIPHO-
reHeTuyeckuii. COBpeMEHHOE OMNpeJeieHHe TeHOTUIA: TOJTHOT€HOMHOE CEKBEHHPOBAHHUE,
TeHOTUIHPOBaHUE, B TOM yucie ¢ nomouisio [I1{P-ananu3a. HacneacTBenusie 3a001eBaHMs
YyelioBeKa: TeHHble OoJie3HH, OOJEe3HM C HACJIEICTBEHHOW MpPEIpacloiokKeHHOCTHIO,
XpoMocomHbIe Oonie3an. CoMaTW4YecKue W TeHepaTUBHbIE MyTanud. CTBOJOBBIE KIETKU.
[lpuHuMnel  370poBOro  o0pas3a IKU3HU, JUATHOCTUKH, TMNPOPWIAKTUKH U  JICYCHUS
FEHETUYECKUX  OoJsie3Hell.  MeauKOo-TeHeTUUeCKOe  KOHCYJbTUPOBAaHUE.  3HAUCHHUE
MEIUIMHCKOW TEeHETUKU B TMPEJOTBPAIICHUH U JICYCHUHM TEHETHYECKHX 3a0o0JjieBaHUM
4eJI0BEKa.

JdemoHcTpaumnu:

[Moptpetsr: I'. Mennens, T. Mopran, I'. ne ®pus, C.C. YerBepukos, H.B. Tumodees-
Pecosckmit, H.U. BaBunos.

Tabnmumpl U cxeMbl: « MOHOTHOPHIHOE CKPEUIMBAHUE M €r0 IIUTOTCHETHYECKas OCHOBAY,
«3aKOH pacHICIIEHUS] M €ro UUTOTeHETHYeCKass OCHOBa», «3aKOH YHCTOTHI TaMeTy,
«urubpunnoe ckperBanue», «L{uTomorndeckue OCHOBBI JUTUOPUIHOTO CKPEIIUBAHUSY,
«Meiio3», «BzauMonencTBUE aJUIeNIbHBIX TE€HOBY», «l'€HEeTHYECKHEe KapThl PACTECHHIA,
KUBOTHBIX M YeJIOBEKa», «I eHeTuka mnomna», «3aKOHOMEPHOCTHU HACJIEI0BAHUS, CLEIIIICHHOTO
c mnonom», «Kapuorumbr denmoBeka M JKUBOTHBIX», «BHIBI  HW3MEHYUBOCTHY,
«MonaudukanmonHas U3MEHUYUBOCTH», «HacnemoBanue pesyc-dakropa», «['eHeTnka rpymnmn
KpOBU», «MyTalioHHasi U3MEHYUBOCTDY.

O6opynoBanue: Mojenu-ammIukanun «MoHOTHOpUAHOE ckpenBanuey, «HemomnHoe
JOMUHHpOBaHUEY», «JlurubpuaHoe ckpemuBanuey», «Ilepekpect xpomMocom», MUKPOCKOI U
Mukpomnpenapar «Jlpo3zoduna» (Hopma, MyTanmuu (QOPMBI KPBUIBEB M OKpPAacCKH Teja),
repOapuii «I"0pox MOCEBHOM.

JlabopaTopHble U NpaKTHYeCKHe PadoThI:

Jlaboparopnast pabora Ne 5. «V3ydeHune pe3ysnbTaTOB MOHOTHOPHIHOTO M JTUTHOPHUIHOTO
CKpEIIUBaHUS y TPO30(UIIBI HA TOTOBBIX MUKPOTIPEIapaTaxy.

Jlaboparopnast pabora Ne 6. «M3ydenne MoAMGUKAITMOHHOW W3MEHUYMBOCTH, MOCTPOEHHUE
BAPUALIMOHHOTO PsI1a U BAPUALIMOHHON KPUBOI.

Jlabopatopnast pabora No 7. «Awnamm3z MyTamuid y Japo3owibl  HA  TOTOBBIX
MHUKpOIIpenapaTax.

[TpakTrueckas padota Ne 2. «CocTaBieHHE U aHAJIN3 POJOCIOBHBIX YEIIOBEKAY.

Tema 7. Cesiekuust oprann3moB. OCHOBBI OMOTEXHOJIOTHM.

Cenexkuusi Kak HaykKa W MpoIECcC. 3apOKICHUE CEIICKUUH W JoMecTukanusa. Yuenue H.I.
BaBuioBa o LeHTpax HPOMCXOXACHUS U MHOT000paszus KyJIbTYPHBIX pacTeHui. LleHTpsl
MIPOUCXOXKACHUS JOMAITHUX KUBOTHBIX. COpT, HOpOJa, IITAMM.

CoBpeMEHHBIE METOMABI CeJeKIMU. MacCoBBbIi M WHAMBUAYAIbHBIH OTOOPHI B CEICKIUU
pacteHMd M SKMBOTHBIX. OllEHKAa 3KCTepbepa. bIM3KOPOACTBEHHOE CKpEIIMBAaHUE —
uHOpuauHT. Yncras nuaus. CKpellrBaHue YUCThIX TUHUHN. ['eTeposuc, nim rudpuaHas cuia.
HeponcrtBenHoe ckpemmBanue — aytOpunuHr. OtaalieHHas THOpUAM3alMs U €€ YCIEeXH.



HckyccTBeHHBIM MyTareHes3 M MoJly4eHHe MOJUIUIONI0B. JIOCTHIKEHHSI CeIeKIUU PacTeHUH,
KUBOTHBIX U MUKPOOPTraHU3MOB.

buorexHonoruss kak oOTpacib MNPOW3BOACTBA. ['€HHas WH)KEHepUs. OTambl CO3JAHUS
pexomOuaanTHOUH JIHK m Tpancrennsix opranm3moB. Kierounas wmxenepus. Kinetounsie
KYJBTYPBI. MukpokioHaJIbHOE pa3MHOXEHUE pacTeHuM. KiionupoBanue
BBICOKOIIPOYKTHUBHBIX CEJIbCKOXO3SICTBEHHBIX OPraHU3MOB. DKOJOTMYECKHE M 3TUYECKUE
npo6sembl. 'MO — reneTudeckit MOAUPHUIIMPOBAHHBIE OPTAHU3MBI.

JleMoHCTpanuu:

[Toptpetsr: H.U. BaBunos, .B. Muuypun, I'./l. Kapneyenko, M.®. NBaHoB.

Tabmuuer u cxembl: Kapra «LIeHTpPBI TPOMCXOXKAECHUS W MHOTO00pa3Hs KyJIbTYPHBIX
pactenuit», «llopoapl noMamHuUX JKHUBOTHBIX», «CopTa KYyJbTYpPHBIX PACTEHHID,
«OtnanenHas rubpuamsanusy, «Paborer akamemuka M.®D. UWBanoBay, «llomummonansy,
«O0BeKTH OMOoTEXHONMOTUNY, «KIIeTOUHbIE KyNbTYphI U KIOHUpOBaHUEY», « KOHCTpynpoBaHue
U TIEPEHOC T€HOB, XPOMOCOM.

O6opynoBaHue: MyJSDKA IUIOOB U KOPHEIJIONOB AUKUX (OpPM U KYJIBTYPHBIX COpPTOB
pactenuii, repoapuii «CellbCKOX03sIHCTBEHHBIE PACTEHUS.

JlaGopaTopHble U NpaKTHYeCKHe padoThI:

Okckypcusi «OCHOBHBIE METOJBI U JIOCTMOXKCHHS CEJICKIIMM PAcTeHUM U >KUBOTHBIX (HA
CEJICKIIMOHHYIO CTaHIUIO, IJIEMEHHYIO0 (epMy, COPTOUCTIBITATENIbHBIN yU4acTOK, B TEIJIUYHOE
XO3AKCTBO, JIA0OPATOPHUIO arpOyHUBEPCUTETA WIIM HAYYHOTO IIEHTPA)».

11-i1 k1ace

Tema 1. IBosIIOIIHOHHAS OMOJIOTHS.

[Ipeanochliky BOBHUKHOBEHHUS 3BOJIOLUOHHON TEOPUHU. DBOJIIOLHUOHHASA TEOPUSI U €€ MECTO
B Ouosioruu. BrusiHue 9BOIOIMOHHON TEOPUHN HA Pa3BUTHE OMOJIOTUH U APYTUX HAYK.
CuzerenbcrBa BoMOLMU. [[aneoHTOIOrNUECKHe: MOCIe10BaTEIbHOCTD MOSBIEHNS BUOB B
MAJICOHTOJIOTUYECKOM JIeTOMUCH, TnepexoaHbie (opmel. buoreorpaduueckue: cXoacTBo U
pasznuuue dhayH 1 GIop MATEPUKOB U OCTPOBOB.

DOMOpPHOIOTHYECKHEe: CXOJCTBA M Pa3Nuyusi 3MOPHOHOB pa3HBIX BHUJIOB MMO3BOHOYHBIX.
CpaBHUTENIBHO-aHATOMUYECKHE: TOMOJIOTUYHBIE, AHAJIOTMYHBIE, PYAUMEHTAapHBIE OpPraHbI,
aTaBU3MbI. MOJIEKYJIAPHO-OMOXUMHUYECKHE: CXOJICTBO MEXaHHW3MOB HACJIEICTBEHHOCTH W
OCHOBHBIX METa00JIMYECKUX MyTeH y BCEX OPraHU3MOB.

OpomonmonHass  teopus Y. JlapBuna. Ilpeanocbulku BO3HUKHOBEHHUS JapBHHHM3MA.
JIBuKyliye Cuibl SBOMIONMM BUJOB 1o JlapBuHy (M30BITOUHOE pa3MHOKEHUE IPU
OTPaHUYEHHOCTH PECypCOB, HEONpeeNieHHas HW3MEHYMBOCTb, OOph0a 3a CyIecTBOBaHHE,
€CTECTBEHHBIN 0TOOD).

Cunrernueckas Teopus sBosonuu (CTD) 1 ee OCHOBHBIE MOJIOKEHUS.

MukposBontonus. [lonynsanus kak eIMHALIA BUIA U SBOJIIOLUN.

JiBmwkyue cuibl ((akTopbl) SBOJIOLNUM BHUJOB B NpUpoae. MyTalMOHHBIA TNpolecc U
KOMOMHATUBHAsT W3MEHUYUBOCTh. [lomynsiuoHHble BOJMHBI U jApeiid reHoB. M3omsauus u
MUTpaLus.

EcrectBennblit 0TOOp — HampaBistomuid hakTop 3Bomronunu. GOpMBI €CTECTBEHHOTO 0TOOpA.
[TpucnocoOaeHHOCTh OPraHU3MOB Kak pe3yJbTar 3Boitonuu. [IpuMeps! npucnocoOneHuit y
Opranu3mMoB. ApoMop(}o3bl U UINOA AN TAIIH.

Bun u BugooOpasoBanme. Kpurepunm Buga. OcHOBHBIE (OpPMBI  BHI000pa30BaHMS:
reorpaduyeckoe, 3K0JI0rHuecKoe.

MakpoosBomirons. DPopmbl  IBOIMIONUM:  (UIETHYECKAs,, AWBEPreHTHas, KOHBEpPreHTHas,
napajuiensHas. HeoOpaTuMocTh 3BOMTIOIHH.

IIpoucxoxaeHue oT HeCELUAIU3UPOBAHHBIX NpeaKoB. [Iporpeccupyromas cnenuanu3anus.
AJlanTUBHAS paananus.

JdemoHcTpaumnu:



[Toptpetsr: K. Jlunnen, X.b. Jlamapk, Y. [apsun, B.O. Kosanesckuii, K.M. bap, 3.
I'exkens, @. Mromnep, A.H. CeBepiios.

Tabmuips! u cxemsl: «Pa3BuTHe opraHruueckoro Mupa Ha 3emiiey, «3apoAbIi MO3BOHOYHBIX
KHUBOTHBIX», «Apxeontepukc», «Popmbl O00pbOBI 3a cyliecTBoBaHuE», «EcTecTBeHHBIN
otbop», «MHoroobpasue copToB pacTeHuit», «MHOroo0pa3ue MOPOJ KUBOTHBIXY,
«Jlonynsauny, «MyTallMOHHAsT W3MEHYHBOCTH», «Apomopdo3by, «Wanoamanrammumy,
«OOmas nmereHepanus», «JBwkymue cuiabl sBomouun», «Kapra-cxema wmapuipyTa
nyremectBuss Y. [lapsuna», «boppba 3a cymectBoBaHue», «lIpucnoco0ieHHOCTh
opranu3moBy, «['eorpaduueckoe BumnooOpazoBaHue», « IKOIOTUIECKOE BUI000Pa30BAHUEY.
OO6opynoBaHue: KOJUIEKIUSI HACEKOMBIX C Pa3IMYHBIMU TUIIAMHU OKPAaCcKH, HAOOp IUIOAOB U
ceMsiH, Koiuiekuus «[Ipumepbl 3allUTHBIX MPUCHOCOOIEHUI Yy KUBOTHBIX», MOJEIb
«OCHOBHBIE HaIpaBIICHUs HBOJIONMM», 00beMHass Mojenb «CTpoeHHe TOJIOBHOTO MO3ra
MTO3BOHOYHBIX).

buoreorpaduyeckas kapra wmwupa, Kowiekuus «@DopMBI COXPaHHOCTH HCKOIAeMBIX
KUBOTHBIX M pacTeHuil», Mopenb-ammukanus «llepekpect XpomMocoM», BIIaKHbIE
npemapatsl «PazButne HacekoMoro», «Pa3BUTHE JATYIIKWY, MUKpompenapar «Jpo3odumay
(HOpMa, MyTaIru GOPMBI KPBUIBEB M OKPACKH TEJIa).

JlabopaTopHble U IpPaKTHYeCKUe PadoThI:

Jlaboparopnas padota Ne 1. «CpaBHeHHE BUIOB IO MOP(HOIOTHYECKOMY KPUTEPUION.
Jlaboparopnas pabora Ne 2. «Onucanwe NPUCIIOCOOJICHHOCTH OpraHM3Ma U ee
OTHOCHUTEJILHOTO XapaKTeEPa».

Tema 2. Bo3HuKkHOBeHHE ¥ pa3BUTHE KU3HU Ha 3eMie.

JloHayuyHble TPENCTABICHUS O 3apOKJICHHUMU >XU3HU. HaydyHble rumnore3sl BO3HUKHOBEHMS
KU3HHM Ha 3emJyie: aOMOreHe3 W MaHCIepMHs. XUMHUYECKas 3BOMIONUA. AOUOTEHHBIN CHHTE3
OpraHMYEeCKUX BEUIECTB M3 HEOPraHMYECKUX. OKCIEPUMEHTAIbHOE IOATBEPKICHHE
XUMHYECKOHN HdBOJoIMU. HauvanbHble dTamsl Omosiorudeckou ssosrormu. I'mmore3a PHK-
mupa. dopmupoBaHre MeMOpPaHHBIX CTPYKTYp M BO3HHUKHOBEHHE MPOTOKJIETKH. llepBbie
KJIETKH U UX 3BOTIOIHUSA. PDOPMUPOBAHKE OCHOBHBIX TPYIII )KMUBBIX OPTraHU3MOB.

PazBuTtue xu3Hu Ha 3emiie 1o spam u nepuogaM. Karapxei. Apxeiickas U MpoTepo30icKas
opbl. Ilanmeosoiickas 3pa U €€ MepUOJbl: KEMOpPUNCKUN, OpPAOBUKCKUHM, CHIIypUNHCKHH,
JIEBOHCKUM, KAMEHHOYTOJIbHBIN, TEPMCKHUH.

Me3so301ickast opa U €€ epUoabl: TPUACOBBIN, IOPCKUHI, MEJIIOBOM.

Kaiino3zoiickast 3pa u ee nepuoibl: MajIeOreHOBbIA, HEOT€HOBbBIN, AaHTPOIIOT€HOBBIH.
XapakTepucTuka KiuMara U TeO0JOTMYecKUX ImpoueccoB. OCHOBHBIE 3Tambl HBOJIOLUU
PaCTUTENBHOTO W YXUBOTHOTO MHpa. ApoMop(03bl y pPacTeHH U KUBOTHBIX. [losiBeHue,
pacuBeT U BBIMUPAHUE TPYII )KUBBIX OPTraHU3MOB.

Cucrema OpraHM4ECKOro Mupa Kak OTpa)k€eHue HBOMIOLUMU. OCHOBHBIE CHUCTEMAaTUYECKHE
TPYIIIbI OPraHU3MOB.

OBOJIIOLIMST  4YeJIOBEKa. AHTpPONOJIOTMS Kak Hayka. Pa3BuTHe MpencTaBiIeHUA O
MPOUCXOXKACHUM 4YeloBeKa. MeToabl u3yueHus aHTpororeHe3a. CxoacTBa U pa3iaudus
YeJI0BEKa U )KMBOTHBIX. CHCTEMAaTHYECKOE MTOJIOKEHUE YEIIOBEKa.

IBwxkymme cuibl  (pakTopel) aHTpomoreHesa. HaciencTBeHHas W3MEHYHBOCTh U
ecTecTBeHHbIH 0TOOp. OOmecTBeHHBI 00pa3 JKW3HW, H3TOTOBJIECHUE OPYIUd Tpyaa,
MBIIICHHUE, PEYb.

OCHOBHBIE CTaJuM WU BETBH HBOJIIOLMU 4YEJIOBEKA: aBCTPAJIONUTEKH, YEIOBEK YyMeEIbIH,
UYenosek npsamoxonsamuii, YenoBek HeaHaepranbCkud, YemoBek pasymublid. Haxonxu
UCKONIAEMbIX OCTaTKOB, BpEMs CYILECTBOBaHUS, O0O0JIACTh pacIpoOCTpaHEeHUs, OO0BEM
TOJIOBHOT'O MO3ra, 00pa3 >KU3HHU, OPYAUSL.

UYenoBeueckne pacbkl. OCHOBHBIE OOJIBIIME pachl: €BPOIMEOUHAs (€Bpa3HiiCKas), HETpo-
aBcTpanmoujHas (PKBATOpUAIbHAs), MOHTOJOWIHAs (a3MaTCKO-aMepUKaHCKass). YepThl



MPUCTIOCOOJICHHOCTH TMPEACTaBUTEICH YeIOBEYECKMX pac K YCIOBHUSM CYIIECTBOBaHUS.
EnunctBO uenoseueckux pac. Kpuruka pacuzma.

JdemoncTpanum:

[Moptpetsr: @. Penu, JI. Tlactep, A.W. Onapun, C. Munep, I'. FOpu, Y. lapBus.

Tabmumsr u cxembl: «Bo3HukHoBeHne CoylHEYHOW CUCTeMbl», «Pa3BUTHE OpPraHUYECKOTO
Mupa», «PactutenbHas knetka», «KuBoTHasg kieTka», «lIpokapuornyeckas KieTKay,
«CoBpeMeHHasi CUCTeMa OpraHM4ecKoro Mupay», «CpaBHeHHE aHATOMUYECKUX YEPT CTPOCHUS
YeJIoBeKa U 4eJI0BEKOOOpa3HbIX 00e3bsIH», « OCHOBHBIE MECTa MAJICOHTOJIOTHIECKUX HAXOHI0K
MPEIKOB COBPEMEHHOI0 uelnoBeka», «JlpeBHeiimue moam», «llpeBuue momm», «llepBbie
COBpPEMEHHBIE JTI0AN», «YeroBeueckne paco.

Ob6opynoBanue: Mymspku — «IIpoucxoxkaeHne  yenoBeka»  (OIOCTHI  aBCTpaJONMUTEKa,
MUTEKAHTpOMNa, HEaHJepTalblla, KPOMaHbOHIIA), CJICTKH WM HW300pakeHUs] KaMEHHBIX
opyuii epBOOBITHOTO YesoBeKa (KaMHHU-YOMIEphl, pyOuia, ckpebiia), reoXpoHOJOoTH4YecKas
Tabmua, KoyieKus «PopMbl COXpaHHOCTH UCKOTIAEMBbIX )KUBOTHBIX U PACTEHUI.
JlaGopaTopHble U NpaKTH4YecKHe padoThi:

[Ipaktuueckas padora Ne 1. «M3yueHue MCKOMaeMbIX OCTATKOB PACTEHUN U >KUBOTHBIX B
KOJUTCKIIUSIX).

OKcKypeusi «OBOJIIOLMST OPraHUYECKOro MHupa Ha 3emie» (B €CTECTBEHHO-HAyuUHBIM WU
KpaeBeIueCcKuil Mmy3ei).

Tema 3. OpranusmMsl U OKpY:KalLas cpeaa.

DKoJOorus Kak HayKa. 3a7aud U pa3/esibl S9KOJIOTUU. MeTo/Ibl 3KOJOTHYECKUX UCCIIeI0BAaHUM.
DKOJI0rM4ecKoe MUPOBO33PEHUE COBPEMEHHOIO YEIOBEKA.

Cpenpl oOuTaHus OpraHU3MOB: BOJHAs, HA3eMHO-BO3/1yIIIHAs, MOYBEHHAs,
BHYTPHUOpPraHU3MEHHas!.

Okonoruueckue (axtopsl. Kiaccudukamus skonmorndeckux (akTopoB: aOuMOTHYECKUE,
OMOTHYECKHE U aHTPONOTeHHBIE. J[eHCTBHE IKOIOTHYECKUX (PAKTOPOB Ha OPTaHU3MBI.
AbGuotnyeckue  (GakToOpbl:  CBET,  Temmeparypa,  BIaKHOCTb.  DoTonepHoIu3M.
[TpucnocoOneHuss OpraHM3MOB K JEHCTBUIO abuoTHuYeckuX (akTtopoB. buonornyeckue
PUTMBL.

buotnyeckue pakropsl. Buasl OMoTHYECKMX B3aUMOJICHCTBUNA: KOHKYPEHIINS, XUIITHUYECTBO,
cumbuoz u ero (¢opmbl. [lapasutusm, Koomepanusi, MyTyalu3M, KOMMEHCAIU3M
(KBapTUPAHCTBO, HAXJEOHUYECTBO). AMEHCAIM3M, HEUTpanu3M. 3HaueHHEe OWOTHYECKHX
B3aMMOJICHCTBUII [IIsl CYIIECTBOBAHHUSI OPTraHU3MOB B MPUPOIHBIX COOOIIECTBAX.
OKOJIOTMYECKHE XAPAaKTEPUCTUKH NOmyssaiuu. OCHOBHbIE IIOKa3aTe€ad  IOMYJISLUH:
YHUCIIEHHOCTh, IUIOTHOCTh, POXJAa€MOCTb, CMEPTHOCTh, MNPUPOCT, Murpauus. [uHamuka
YHMCJIEHHOCTH MOIYJISILIUY U €€ PeryJIsiusl.

JdemoHcTpaumnu:

[Moptpetsr: A. 'ymbonpar, K.®@. Pynse, D. I'ekkens.

Tabmuubr u cxemsl: kapta «lIpupoansie 308 3emun», «Cpeapl OOUTaHUS OPTAHU3MOBY,
«Dotonepuoguzm», «llomymsamum», «3aKOHOMEPHOCTH pOCTAa YHUCIEHHOCTH MOMYJISLUU
nHpy30pun-Typenpkny», «[lumespie memnmy.

JlabopaTopHbIe U NIpaKTHYeCKHe PadoThI:

Jlabopartopnast pabora Ne 3. «Mopdomornyeckne 0COOEHHOCTH PACTEHUN M3 PAa3HBIX MECT
oOUTaHUS.

Jlabopartopnast pabota Ne 4. « BnusiHre cBeTa Ha pOCT M pa3BUTHE YEPEHKOB KOJICYCay.
[TpakTuyeckas padora Ne 2. «Iloacyer IIIOTHOCTH MOMYJISIUA Pa3HBIX BUIOB PACTCHHI».
Tema 4. Coo01ecTBa U IKOJIOTHYECKHE CHCTEMBI.

Coo0b1ecTBO Opranu3MoB — OuoneHo3. CTpyKTypbl OHOLIEHO3a: BUIOBasi, IPOCTPAHCTBEHHAS,
Tpodudeckas (rumieBas). Bunbi-nomuaanTel. CBsi3u B OMOIICHO3E.



DKkojoruueckre cucrteMbl (dkocuctembl). [loHsiTue 00 »3KocHcTeMe U OHOTeoleHO3E.
OYHKIMOHAIBHBIE KOMITOHEHTBHI 3KOCHCTEMBI: MPOIYICHTHI, KOHCYMEHTBI, PEIyICHTHI.
KpyroBopoT BemiecTB W MOTOK SHEPTrUU B dKocHcTeMe. Tpodudeckue (MUIIEBBIE) YPOBHU
skocuctembl. [lumeBsie menu U cetd. OCHOBHBIE IOKa3aTeNd KOCUCTEMBI: Omomacca,
MPOAYKIHA. DKOJIOTHUECKUe MUPAMUABL: MPOIYKIMH, YUCIEHHOCTH, Ouomacchl. CBOMCTBa
HKOCHUCTEM: YCTOHUNBOCTD, CAMOPETyIIsLus, pa3Butie. CyKieccus.

[IpupoaHble SKOCHUCTEMBI. DKOCHCTEMBI 03€p U peK. OKOCHUCTeMa XBOWHOTO WIIU
IIMPOKOJIMCTBEHHOTO JIeca.

AHTpPONOTEeHHBIE JKOCHUCTEMBL. ATpOIKOCUCTEMBI. YpOoskocucTteMbl. buonornyeckoe u
XO3AWCTBEHHOE 3HAUEHHE arPOIKOCHCTEM H YPOOIKOCHUCTEM.

buopasnoobpasue kak (aktop ycrtoiumBocTtu 3KocucTteM. CoxpaHeHue OHOIOTHMYECKOTO
pazHooOpa3us Ha 3emiie.

VYuenue B.U. Bepnanckoro o 6uocdepe. ['panuiisl, coctaB u cTpykrypa omochepsr. XKusoe
BemectBO W ero ¢yHkuuu. OcoOeHHOCTH Ouocdepbl Kak TI00aJbHOW 3KOCHUCTEMBI.
Jlunamuueckoe paBHOBECHE U 0OpaTHas cBs3b B 6nocdepe.

KpyroBopoTsl BemecTB M OHOr€OXMMHUYECKHE IIMKIIBI 3JIEMEHTOB (Yrjepoja, as3ora).
3oHanbHOCTH OHMochepsl. OCHOBHBIE OMOMBI CYIIIH.

YenoseuecTBo B Onochepe 3emun. AHTpornoreHHble u3MeHeHusI B Onochepe. ['mobanpHbIC
9KOJIOTMYECKUE TIPOOIIEMBI.

CocymecTBoBaHnEe NPUPOAbI U yenoBeuecTBa. CoxpaHeHHe OMOpa3HOOOpa3usi Kak OCHOBA
ycToiunBocTu 6uochepsl. OCHOBA pallOHAIBHOIO YIPaBICHUS MPUPOJHBIMU PECypcaMu U
WX UCTIOJIb30BaHKe. JOCTHKEHUS OMOJIOTHH M OXpaHa MPUPO/IBL.

JdemoHcTpaumuu:

IToprpetsr: A. [Ix. Tenciu, B.H. Cykaues, B.W. Bepnanckuii.

Tabmumsr u cxemsl: «l[lumessie nenu», «buoneHos: cocraB u crpykrypay, «lIpupoansie
coobmectBay, «llemn nuraHusy, «IDKomormdeckas mnupamuna», «buochepa u yenoBex»,
«JKOCHCTEMA IIUPOKOJIMCTBEHHOIO Jecay, «IDKOCUCTEMA XBOMHOro jeca», «buoueHos
BOoZioeMay, «ArporieHo3», «l[IpuMepHbie aHTPOTIOTEHHBIC BO3JCUCTBUS HA MPHPOIYY,
«BaxkHelme UCTOYHUKH 3arpsA3HEHUs] BO3JyXa M TPYHTOBBIX BOI», «llouBa — BaxkHeias
coctaBisitomasi  O6uocgeps», «PakTopbl Jerpajanuu  mouB», «llapHUKOBBIA 3hderT»,
«DaKkTopbl PaIMOAKTHBHOTO 3arpsisHEHHS Ouocdepb», «OO0mas cTpykTypa Omocheps,
«Pacmipoctpanenne xu3Hu B Ouocdepe», «O30HOBBI dkpaH Ouocheprb», «KpyroBopot
yriieponaa B ouocdepe», «kKpyroBopor a3ora B mpupoie».

Ob6opynoBanue: Mojenb-anmuKanys «Tunuaasie OnoneHo3b», repdapuii «PacTurtenbHbie
coolmiecTBa», Kouiekiuu «buonenos», «Bpenutenn BaKHEHIIMX CEIbCKOXO3SHCTBEHHBIX
KyJbTyp», TepOapuu M KOJUIKIIMM DPACTEHUH W KUBOTHBIX, MPUHAMICKAIIUE K Pa3HBIM
AKOJIOTMYECKUM Tpymnmam oaHoro Buaa, Kpacnas xuura Poccuiickoit ®eneparuu,
M300paXeHUS OXPaHsIEMbIX BUJOB PACTCHHI U KUBOTHBIX.

TemaTnuyeckoe MJIaHUPOBaHUE

10-ii kJacc
HanMenoBanme KosmyecTBo yacos JIEeKTPOHHbIE
Ne (uu¢posbie)
n/p | PA3ACTIOB 1 TeM Koutposbupbie | [TpakTHueckue | ogpazopaTensbie
NPOrpaMMblI Bcero
padoThI padoThI pecypcbl

1 | buonorus kak Hayka |2

JKuBEIE CHCTEMBI U UX
OpraHu3aIus

3 XUMHAYECKUNA cocTas | 8




N CTPOCHUE KIICTKHU

4 KuznenesareabHOCTD 6
KJIETKH
Pazmuoxenune u
S | MHAUMBHAYaIBHOE 5
pa3BUTHE OPTaHU3MOB
HacnencreeHHOCT: U
6 | M3MEHYMBOCTH 8
OpraHU3MOB
Cenexnust
7 | opranuzmoB. OCHOBHI | 3
OMOTEXHOJIOTHH
8 |I[loBTOpeHue 1
OBIIEE KOJIMYECTBO
YACOB 10| 34
I[MTPOT'PAMME
11-i1 ky1ace
Kosaun4yecTBo 4acoB DJIeKTPOHHbIE
HaumenoBanue
Ne (uudposrbie)
o/ | PA3ACT0B 1 TeM Kontpoabubie | [IpakTudeckue | ogpazoparesubie
NPOrpamMMmbl Bcero 6 6
DBOJIIOIIMOHHAS
1 9
ouonorus

Bo3aukHOBeHME U

2 |pa3BuTHE XM3HU Ha |9
3emiie

3 Opranusmbl s
OKpYKaroIias cpesia
Coo0mecTBa u

4 | 3KkosoruyeckKue 9
CUCTEMBI

5 |IloBTOpeHue 2

OBUIEE

KOJIMYECTBO YACOB
I10 ITPOT'PAMME

34




