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MOSACHUTEJBHASA 3AIINCKA

[Iporpamma mo yueOHOMY mipeamery "buonorus" (mamee - Owomorus) Ha
ypOBHE cpenHero oluiero oOpa3oBaHHs pa3padboTaHa Ha ocHOBe DenepanbHOTrO
3akoHa OT 29.12.2012 Ne 273-®3 «O06 ob6pazoanuu B Poccuiickoit denepannm»,
dI'OC COO, Konmenuuu mnpenojaBaHusi ydeOHoro mpenmera «buonorus» u
OCHOBHBIX TOJIOKEHUH (enepanbHOi paboyeil mporpaMmbl BOCIIUTAHUS.

YuaeOuslii npeamer «buonorusi» yray6nénnoro ypoBHs usydenus (10-11
KJIACChI) SIBJISIETCS OJHUM M3 KOMIIOHEHTOB IMpeAMeTHOU oOnactu «EcTtecTBeHHO-
HayuHble mpeameTb». CormacHo mnonoxkeHusiMm DOIOC COO mnpoduiibHbIE
y4eOHbIE TPEIMEThI, U3ydyaeMble Ha YriIyOJEHHOM YPOBHE, SIBISIOTCA CIIOCOOOM
mupdepeHnmanmu  00ydeHUST Ha YPOBHE CpeAHEro oO0Iero oOpa3oBaHUS U
MPU3BaHBl OOCCIICYUTHh MPEEMCTBEHHOCTh MEXKIYy OCHOBHBIM OOIIUM, CPEIHUM
o01uM, cpeHUM MpodhecCUOHATBHBIM U BRICIIUM 00pa3oBaHueM. B To ke Bpems
KOKIBIM M3 JTHX Y4eOHBIX MPEAMETOB JOJDKEH OBITh OpPHUEHTHPOBAaH Ha
MPUOPUTETHOE PEIICHHE O00pPa30BaTEIbHBIX, BOCHUTATEIBHBIX M Pa3BUBAIOIIMX
3a/1a4, CBSI3aHHBIX C TpodopuUeHTAIMEd OO0ydYarolUXCsi U CTUMYJIHPOBaAHUEM
MHTEpeca K KOHKPETHOM O0JIACTHM HAyYHOI'O 3HAHHWA, CBA3aHHOIO ¢ OHMOJIOTHEH,
MEJIULIMHOM, KOJIOTUEHN, TICUXOJIOTUEN, CIIOPTOM HIIM BOCHHBIM JIEJIOM.

[Iporpamma no ydebnomy mpeamety "buonorus" naér npeacraBieHUE O
eI M 3aJadax HM3ydeHus ydyeOHoro mpenmera «buonorus» Ha yriayOnéHHOM
YpOBHE, onpeaessieT o0si3aTesibHOe (MHBAPUAHTHOE) MIPEAMETHOE COAEpKaHue, €ro
CTPYKTYpUpPOBAaHHME [0 pas3fenaM M TeMaM, paclpeleleHue Mo Kiaccawm,
PEKOMEHIyeT MOCIEA0BATeIbHOCTh M3Y4YeHHs YYEOHOro marepuaia ¢ y4EToM
MEXIPEAMETHBIX M BHYTPUIIPEIMETHBIX CBsI3€H, JIOTUKH Y4eOHOTO Tpoliecca,
BO3pPACTHBIX OCOOEHHOCTe oOyuwaromuxcsi. B mnporpamme mno Ouosnoruu
peanu3oBaH MPUHIUIT TPEEMCTBEHHOCTH C M3y4YCHUEM OHOJIOTMM Ha YPOBHE
OCHOBHOTO  o0miero oOpa3oBaHusi, Oyaromaps 4YeMy IPOCMATpPUBACTCS
HAMpaBJICHHOCTh HA  MOCJIEAYIONIEe pPa3BUTHE  OWOJOTUYECKUX  3HAHUM,
OpPUEHTUPOBAHHBIX Ha (OPMHUPOBAHHE ECTECTBEHHO-HAYYHOTO MHPOBO33PEHUS,
HKOJIOTUYECKOTO MBIIUICHUS, TMPEACTAaBICHUNA O 370pOBOM 00pa3e >KHU3HHU, Ha
BOCIHUTaHUE OEpPEKHOr0 OTHOIICHUS K OKpyKalollel mnpupoaHou cpeae. B
mporpaMme Mo OMOJIOTMH TakKe IMOKa3aHbl BO3MOKHOCTH Y4€OHOTO TpeIMeTa
«buonorusiy B peamuzanuu  TpedoBanuit DPIOC COO Kk MIAHUPYEMBIM
JUYHOCTHBIM, METANpEJIMETHBIM U TPEAMETHBIM pe3yJibTataM OOy4YeHHS U B
GbopMUPOBAHUM OCHOBHBIX BHJIOB y4e€OHO-IO3HABATEIIBHOW  JEATEIbHOCTU
oOy4aromuxcs MO0 OCBOCHHUIO COACpX aHHUS OHOJIOTMYECKOro 0Opa3oBaHMsS Ha
YpOBHE cpeaHero o0miero oopa3oBaHus.

VYuebnsiii npeamer «buonorus» Ha ypoBHE cpeaHEero o0mero oopasoBaHUs
3aBepiiaeT OMOJIOTMYECKOEe O00pa3oBaHME B IIKOJE MW OpPUEHTHUPOBAH Ha



pacimiMpeHre U yriayOsjeHue 3HaHMM OOYyYaroIIMXCs O KMBOM MPUPOJE, OCHOBAX
MOJICKYJISIPHOM M KJIETOYHOW OMOJIOTHMH, SMOPUOJIOTUHM U OWOJIOTUM Pa3BUTHA,
TE€HETUKH, CEIEKINN, OMOTEXHOJIOIMH, SBOTIOLUOHHOIO YUYEHUS U SKOJIOTUH.

Nzyuenne yudebHOro mnpeamera «buosnorus» Ha yriIyOJIEHHOM YpOBHE
OPUEHTHPOBAHO HA MOJATOTOBKY OOYyYalOLIMXCS K MOCIEAYIOIIEMY IOJIY4YEHUIO
Ouonornueckoro  oOpa3oBaHMs B By3aX W OpraHU3alMsSIX  CPEIHEro
npodeccuonansHoro oopa3zoBanusi. OCHOBY €ro COAEPKaHUS COCTaBISIET CUCTEMA
OMOJIOTMYECKUX  3HAHUM, [OJIYYEHHBIX TIPU HU3YYEHHH  OO0YyYarOUIMMUCS
COOTBETCTBYIOIIUX CUCTEMATHUUECKUX Pa3/esioB OMOJIOTUH HA YPOBHE OCHOBHOTO
obmiero oopazoBanusi, B 10—11 kiaccax 3TH 3HaHUA TOJy4aroT pa3BuTue. Tak,
pacmiMpeHbl U yriayOneHbl OHMOJIOTUYECKHE 3HAHUSA O PACTCHMSIX, XHUBOTHBIX,
rpubax, OakTepusx, OpraHU3ME YEJIOBEKa, OOIIMUX 3aKOHOMEPHOCTSAX JKU3HH,
JIOTIOJIHUTEIBHO BKIIFOUEHBI OMOJIOTUYECKUE CBEICHUS IPUKIIATHOTO U TOMCKOBOTO
XapakTepa, KOTOpble MOKHO HCIOJIb30BaTh KAaK OPUEHTHUPHI AJIS MOCIEAYIOLIETO
BbIOOpa mnpodeccuu. Bo3MmokHa Takxke HMHTErpanus OMOJIOTMYECKUX 3HAHUHA C
COOTBETCTBYIOIIMMHU 3HAHUAMHU, IMOJYYCHHBIMH OOYUYAIOUUMUCS TpPU H3yYCHUH
(bU3UKH, XUMHUH, Teorpadui 1 MaTEMaTUKH.

CrpykTypa mnporpamMmbl 1o ydyeOHOMYy mnpeamery "buosorus" oTpaxaer
CUCTEMHO-YPOBHEBBIH U 3BOJIOLUOHHBIM MOAXOABI K HU3YYEHHIO OHOJIOTHUH.
CornacHO UM, MU3y4arOTCsl CBOKMCTBA U 3aKOHOMEPHOCTH, XapaKTEPHbIE JIJISl AKUBBIX
CUCTEM Pa3HOI'0 YPOBHS OpTraHU3ALMH, BOJIOLMH OPraHMYECKOro Mupa Ha 3emiie,
COXpaHEHHUs1 OMOJOrMYECKOro pasHooOpa3zusa IuiaHeTrol. Tak, B 10 Kkiacce
U3y4aloTCsl OCHOBBI MOJIEKYJSIPHOM M KJIETOYHON OWOJIIOrMH, SMOpPHOJIOTUU U
OMOJNIOTMM Pa3BUTHUS, TEHETHUKU M CEJIEKUUH, OMOTEXHOJOTMH U CHUHTETUYECKOU
OMOJIOTMH, aKTyalM3UPYIOTCS 3HAaHUS OO0y4arolUXci MO OOTaHUKE, 300JI0THH,
aHatomuu, (usmonoruu uenoBeka. B 11 kiacce u3y4aroTcs SBOIIOLHUOHHOE
y4eHHE, OCHOBBI KOJIOTHH U yUYeHHue 0 Ouocdepe.

VYuebnsiii npeamer «buonorus» mpuszBaH  00eClEUUTh  OCBOCHUE
00yJaroIUMHUCS OMOIOTUYECKUX TEOPUH M 3aKOHOB, HJIEH, MPUHITUIIOB U TTPAaBHIL,
JIEkKAIUX B OCHOBE COBPEMEHHOM €CTECTBEHHO-HAYYHON KAPTUHBI MUPA, 3HAHUU O
CTPOEHUH, MHOT000pa3MM M OCOOCHHOCTSX KJIETKH, OpraHu3Ma, MOy,
OMOLIEHO3a, SKOCUCTEMBI, O BBIIAIOIINXCS HAYYHBIX JOCTH)KEHHUSAX, COBPEMEHHBIX
UCCJIEIOBAaHUSIX B OMOJIOTUH, IPUKIIATHBIX aClleKTaxX OMOJIOTHYeCKUX 3HaHuM. Jlis
pa3BUTHS M TOJAJAEpKaHUS HHTepeca OOydaromuxcsd K OHOJIOTMH Hapsiay co
3HAYUTEIBHBIM 00BEMOM TEOPETUYECKOIO0 MaTepuala B COAEPKaHUM MPOTPaMMBbl
no OHMOJIOTMH MPEAYCMOTPEHO 3HAKOMCTBO C MCTOPHEH CTAHOBJICHMS M Pa3BUTHS
TOM uiau MHOW oOjacTH OWOJIOTHUH, BKIAJAOM OTEUECTBEHHBIX M 3apyOeKHBIX
YU€HBIX B PEIICHUE BAXKHEUITNX OMOJOTHUYECKUX U IKOJIOTUYECKUX MTPOOIIEM.



Lenb n3yuenus yueOHnoro npenmera «buonorus» Ha yriyOaEéHHOM YpOBHE —
OBIIAZICHUE  OOYyYalOUIMMHCS  3HAaHUSAMHU O  CTPYKTYpHO-(PYHKIIMOHATbHOMN
OpraHW3allid JKUBBIX CHCTEM pa3HOrO paHra M NPHOOPETEHHE YMEHHI
UCIIOJIb30BaTh 3TH 3HaHUS B (JOPMUPOBAHMU HMHTEpECa K ONpeAesIEHHON 00sacTu
npo(eCCUOHATIBHON JESITENIbHOCTH, CBSI3aHHOW C OuoJjiorueil, wim K BbIOOpPY
y4eOHOT0 3aBEICHUS I MIPOOJIKEHHSI OMOJIOTHYECKOTO 00pa30BaHusI.

JlocTikeHne 1enu Mu3ydeHus ydeOHoro nmnpeamera «buosorus» Ha
yIi1yOlEHHOM YPOBHE 00€CTIEUMBACTCS PELICHUEM CIIEYIOIIMX 3aa4:

OCBOEHHUE O0YYAIOIIMMHUCA CUCTEMBI OMOJIOTMYECKUX 3HAHUM: 00 OCHOBHBIX
OMOJIOTMUECKUX TEOPUSX, KOHLUENIUAX, TUIIOTE3aX, 3aKOHAX, 3aKOHOMEPHOCTAX U
npaBuiax, COCTABISIOIINX COBPEMEHHYIO €CTECTBEHHO-HAYUYHYIO0 KaPTUHY MHUPA; O
CTPOEHWUH, MHOTO0Opa3uu MW OCOOCHHOCTSX OWOJOTHYECKUX CHCTEM (KJICTKa,
OpraHu3M, MONyJsus, BUA, OMOreoneHo3, ouocgepa); 0 BbIIAIOLUUXCS OTKPBITUIX
Y COBPEMEHHBIX MCCIIE0BAaHUAX B OMOJIOTUY;

O3HAKOMJIEHUE OOYy4YaIOMIMXCd C METOJAMH IIO3HAHMS >KUBOW MPHUPOJBI:
UCCJIEIOBATEIbCKUMU  METOJaMU  OMOJIOTUYECKHX HayK (MOJEKYJISIpHOW U
KJIETOYHOM OHMOJIOTUH, SMOPHOJIOTMM W OHOJOTUM pPa3BUTHUS, TE€HETUKH U
CEeJICKIIMM, OWOTEXHOJOTMUM U CHUHTETHYECKOW OHOJIOTHH, MAaJEOHTOJIOTHUH,
HKOJIOTUM);  METOJlaMHU  CaMOCTOSITEIbHOIO  IPOBEIEHUS  OMOJOTMYECKHX
UCCIEeNOBaHU B JjabopaTtopum M B npupoje (HaOmoaeHue, H3MEpEHUe,
HKCIIEPUMEHT, MOJIETMPOBAHUE);

OBJIaZIcHUE OOYyYaOIUMUCS YMEHHUSIMHU: CaMOCTOSATEIbHO  HAXOJUTH,
aHaJIM3UPOBaTh W HCIIOJIB30BaTh OMOJOTMYECKYI0 HH(POPMAIUIO; MOJIb30BaThCS
OMOJIOTUYECKONH TEPMUHOJIOTHEH M CHUMBOJIMKOM; YCTAaHABIIMBATh CBSI3b MEXKIY
pa3BUTHEM OHMOJIOTUM M  COLMAIBHO-3KOHOMUYECKUMH M  HKOJIOTHYECKUMU
npo0jemMaMu 4YeOBEYECTBA; OLIEHUBATh IOCIEACTBUS CBOEH NEATEIBbHOCTH IO
OTHOILIEHUIO K OKpYXarollel NpupogHON cpene, COOCTBEHHOMY 3J0POBBIO U
3I0POBBIO  OKPY)KAIOIIUX  JIIOJICH; OOOCHOBBIBAaTH W COOMIOJATH  MEPBI
npoPHIaKTUKKA MH(QEKIIMOHHBIX 3a00J€BaHUl, MPaBUIa MOBEACHUS B MPUPOJE U
oOecrieyeHus: 6€30MacCHOCTH COOCTBEHHOW >KM3HENEATEIbHOCTH B YPE3BBIYANHBIX
CUTyallUsIX ~TMPUPOJHOTO W  TEXHOTEHHOTO  XapakTepa; XapaKTepHU30BaTh
COBpEMEHHbBIE HayYHbIE OTKPHITUS B 00J1aCTH OHOJIOTHUH;

pa3BUTHE Y O0YYaIOIIUXCS MHTEIJIEKTYabHBIX M TBOPUECKUX CIIOCOOHOCTEH
B IMpoIleCCEé 3HAKOMCTBA C BBIJAIOMIMMHUCS OTKPBITUSAMH M COBPEMEHHBIMU
UCCJIEIOBAHUSIMU B OHMOJIOTMM, PEIIAEMBIMU €10 MPOOJIeMaMH, METOJ0JIOruei
OMOJIOTMYECKOTO UCCJIEI0BAHMS, IIPOBEICHHUS AKCIIEPUMEHTAIBLHBIX
UCCJIEIOBaHMM, pelieHus] OMOJIOTUYECKUX 3a/1ay, MOJACIUPOBAaHUS OMOIOTHUECKUX
00BEKTOB U MPOIIECCOB;



BOCITUTaHUE y 00YYaIOMUXCs IIEHHOCTHOTO OTHOIIEHUS K KUBOW MIPHUPOJC B
IEJIOM M K OTJICTBHBIM €€ 00BbEKTaM U SIBJICHUSAM; (DOPMHUPOBAHUE IKOJIOTHUECKOM,
TEHETUYECKOM TPaMOTHOCTH, OOIIEH KyJIbTyphbl TIOBEIACHUS B MPHUPOJE;
MHTErPallii €CTECTBEHHO-HAYYHbIX 3HAHUN;

npuoOpeTeHrne  OOy4YaloIIMMHUCS  KOMIIETEHTHOCTH B pallMOHAJIBLHOM
IPUPOIOTIONB30BAaHUHN (COOMIOACHUE MPAaBHJI TIOBEICHUS B TMPHUPOIE, OXPaHbI
BUJIOB, 9KOCUCTEM, Orochepsl), COXpaHEHUH COOCTBEHHOTO 3/IOPOBBS U 37A0POBbs
OKpYXXaloIUX  Jrojied  (coOmromeHuss Mep nporiakTuku — 3a00JieBaHUH,
oOecrieueHne 0€30MacCHOCTH JKU3HENEATEIbHOCTH B UYPE3BBIUAMHBIX CUTYaIUsX
OPUPOAHOTO M  TEXHOTEHHOIO  XapakTepa) Ha OCHOBE  MCIOJb30BaHUs
OMOJOrMYECKUX 3HAHUW U YMEHUH B TOBCEAHEBHOM JKU3HU;

CO3/IaHME€  YCJIOBHM  JUIsi  OCO3HAaHHOTO  BbIOOpa  OOydaromUMUCS
WHIUBU Ty aJIbHON o0OpazoBarenbHON TPAEKTOPHH, CHOCOOCTBYIOLIEH
HOCIEAYIOUEMY NPOPECCHOHATBHOMY CaMOOIPEECICHNUI0, B COOTBETCTBUH C
WHUBUTyaIbHBIMA HHTEPECAMHU U IOTPEOHOCTSIMH PETHOHA.

OO0111ee YMCI0 YacoB, OTBEICHHBIX Ha M3y4YEeHHE OHMOJIOTMU Ha YIIIyOJIEeHHOM
YPOBHE CpeaHero oo0mero oopasoanus, cocrabiser 204 gaca: B 10 xmacce — 102
yaca (3 4aca B Heneno), B 11 kimacce — 102 yaca (3 yaca B Hezelio).

Ot60p opraHu3alMOHHBIX (OPM, METOJOB U CPEACTB OOy4YEHHUSI OMOJIOTHH
OCYIIECTBISIETCS ¢ y4ETOM CHEHM(PHUKU €ro COoAEpKaHWsS W HAMpaBICHHOCTH Ha
NpOAODKeHHEe OWOJIOTMYECKOTO O00pa3oBaHUs B OpraHU3alUsIX CpPETHETO
PO eCCUOHANIBEHOTO U BBICIIETO 00pa30BaHUs.

O0s13aTeIbHBIM YCIIOBHEM MPU O0YYCHUU OHMOJIOTUM Ha YyriayOJIEéHHOM YpOBHE
SBJIIETCSI TIPOBENICHUE JTA0OPATOPHBIX M TpakTU4Yeckux padot. Takxke ydactue
0OyJaromuxcs B BBITOJHEHUH MPOCKTHBIX W y4eOHO-UCCIENOBATENBCKUX padoT,
TEMaTHUKa KOTOPBIX  OMPENENSAeTCS y4YUTelIeM Ha OCHOBE  HMEIOIINXCS
MaTepHaTbHO-TEXHUYECKUX PECYPCOB U MECTHBIX MPUPOIHBIX YCIOBUH.



COJEPXKXAHUME OBYUYEHUA

11 KUIIACC

Tema 1. 3apoxaeHue ¥ pa3BUTHE IBOJIOIUOHHBIX NPeCTABJIEHNA B OMOJI0THH

OpomtonmonHas teopus Y. JlapBuna. [Ipeanoceuiku BO3HUKHOBEHUS JapBUHM3MA. JKHU3Hb U HayuHas
nearenbHocTh Y. [lapBuna.

JBuxyme cuibl 3Boitouuu BuaoB no Y. JlapBuHy (BbBICOKas HMHTEHCHUBHOCTb Pa3MHOXKEHUS
OpPraHU3MOB, HACJIEJCTBEHHAs HM3MEHUMBOCTb, OOpbbda 3a CyIIECTBOBAaHUE, €CTECTBEHHBIH U
UCKYCCTBEHHBII 0TOOP).

Odopmnenune cuaTeTHUeckoi Teopun HBomonuu (CTD). HelTpanbHas Teopus 3BOJIOIMH.
CoBpeMeHHass SBOJIIOLIMOHHAS OHWONOTHA. 3HAYEHHWE OSBOJIONMOHHONH Teopun B  (HOPMUPOBAHHUU
€CTECTBCHHO-HAYYHOU KapTHUHBI MUDA.

JleMoHCTpan U

[TopTpetsi: Apucrorens, K. JIunnei, XK. b. Jlamapk, 2. XK. Cent-Unep, XK. Krosse, Y. Japsun, C. C.
Yersepukos, U. 1. HImaneraysen, JJx. Xonnenn, . K. benses.

Tabmuupl u cxemsbl: «Cuctema xuBoi npupoisl (o K. JIunuero)», «JlecTHuna )uBbIX CymecTs (1o
Jlamapky)», «MexanusM (OPMHUPOBAHUS MPUCHOCOOICHUH Yy pacTeHMH M JKMBOTHBIX (1o Jlamapky)y,
«Kapra-cxema mapmipyra nyremectBus Y. Jlapsuna», «Haxonku Y. [lapBuna», «Popmbl 60prObI 3a
cymectBoBanue», «llopoasl romy6Geit», «MHorooOpasue KynbTypHbIX (opMm KamycTbl», «llopossl
JIOMAIIIHUX >KMBOTHBIX», «Cxema oOpa3oBaHus HOBBIX BUAOB (1o Y. apBuny)», «Cxema COOTHOLICHHUS
JBUKYLIUX CUJI 3BOJIOIIMHNY, «OCHOBHBIE IIOJIOKEHUSI CUHTETUYECKOM TEOpUHU IBOJIIOLIUN .

Tema 2. MUKpPO03BOIIOLUA U eé pe3yJbTaThl

[Tonmymnsiiust Kak seMeHTapHasi eAMHULA 3BOToIUU. COBpEMEHHbBIE METO/IbI OLICHKH F€HETUYECKOT O
pa3sHOOOpa3ust W CTPYKTypbl momyisuui. M3MeHeHHe TeHOpOHIA MOMyJIsAUUM KaK 3JIeMEHTapHOe
HBOJIIOLIMOHHOE sIBJIEHUE. 3aKOH reHeThueckoro pasHosecus k. Xapau, B. BaitnOepra.

OneMeHTapHble (aKTOps! (JIBUXKYIIME CUIIbI) 3BOMIOIMU. MyTannoHHbIi nponecc. KomOuHatuBHas
U3MEHYHMBOCTh. [[peiid reHoB — ciiydaifHble HEHAINpaBJICHHbBIC U3MEHEHHUS YacTOT ajliesiel B TOMYJISIUIX.
O¢pdexr ocHoBarens. Ipgexm Oymovinounozo zopaviwka. CHUdCEHUe 2eHemUYecKko20 pa3HooOpa3us:
npudunsl u creocmeus. llpossnenue aghghekma opetigha 2erno6 6 6OILUIUX U MATBIX NONYAAYUAX. MUTpaIUn.
N3onsuus nonynsuuii: reorpadudeckas (IpocTpaHCTBEHHAs), OMooruueckas (pernpoJyKTUBHAs).

EctectBeHHbIl 0TOOp — HampaBisomui (axtop 3BomonH. DOpMBI €CTECTBEHHOrO OTOOpA:
JBWDKYIIUH, CTaOWIN3UPYIOIIMHA, pa3pbiBatoliuili (qu3pynTuBHBIA). [TomoBoit orGop. BozHukHOBEeHUE U
3BOJIIOIMS COLUAIBHOTO TIOBE/IEHUS )KUBOTHBIX.

[TpucnocoOneHHOCTh  OpraHM3MOB ~ KaK  pe3ylbTaT  MHMKpPO3BOMIOLMU.  Bo3HMKHOBeHHE
IpUCTIOCOONEHUH Yy OpraHu3mMoB. Apomopdo3sl U uauvoananrtauuu. Ilpumepsl npucnocobiieHuit y
OpraHu3MoB: Mopgosioruueckue, Gpusnosornyeckue, OHOXUMHUYECKHE, MoBeeHYeckre. OTHOCUTENBHOCTh
IPUCTIOCOOTIEHHOCTH OPraHU3MOB.

Bun, ero xpurepuu u crpykrypa. BunoobpazoBanue kak pe3ynbTaT MUKpo3Bomonuu. M3omsamus —
KIroueBo  ¢aktop BupooOpazoBaHusa. Ilytm u  cmocoObl  BHI000pa3oBaHUS:  aJIONATPUUYECKOE
(reorpaguueckoe), CUMIIATPUUYECKOE (3KOIOTHYECKOE), «MTHOBEHHOE» (monumIonan3anusl,
rubpuausanys). JJinTenbHOCTh 3BOIIOIUOHHBIX ITPOLIECCOB.

Mexanu3msbl (POpMUPOBAHUS OMOIOTUYECKOTO pa3HO0Opa3usl.

Ponp 3BOMIOIIMOHHON OWMONIOTHH B pa3padOTKE HAYyYHBIX METOJIOB COXpaHEHUs OuopazHooOpaswsl.
MHUKpPO3IBOIIONHS ¥ KOIBOJIIOLUS MApa3uTOB M MX X03s5ieB. MexaHu3Mbl (POPMUPOBAHUS YCTOWYMBOCTH K
AHTUOMOTHKAM U CITIOCOOBI OOPHOBI C HEH.

JleMoHCTpanun

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

Tabmuupl u cxembl: «MyTallMOHHasE U3MEHYMBOCTBY, «[lomynauuonHas CTpykTypa Buaa», «Cxema
nposiBlieHUs] 3akoHa Xapau—BaiinGepray, «/IBuyiiue cuiibl 3BONIOLHUHNY», «IKOJIOTUYECKAs W3OS



HOMYJSAIMA ceBaHCKOU (openu», «I'eorpaduueckast U30ISAMUS JTUCTBEHHHUIIBI CHOMPCKONM M JIMCTBEHHUIIBI
naypcekoity, «IlomynasiquoHHBIE BOJHBI YHCIEHHOCTHM XWIIHUKOB M JKEpTB», «(CXxema [eUCTBUS
€CTEeCTBEHHOT0 0TOOpay, «DopMbl O0pHOHI 3a cyliecTBOBaHUEY», «HIYyCTpHaNbHBIA MenaHu3My, «KuBbie
uckomnaembiey», «I[oKkpOBUTENBCTBEHHAsI OKPACKa )XKMBOTHBIX», «[Ipenynpexnaromnas okpacka )KUBOTHBIX),
«Pu3nonoruueckue agantanuny, «IIpucrocodIeHHOCTh OPraHM3MOB U €€ OTHOCUTENBHOCTEY, «Kpurepuun
BUja», «Buabl-aBoiiHukn», «CTpykTypa Buga B mnpupoge», «CrnocoObl  BHI000pa3oBaHUSY,
«["eorpaduueckoe BUI000pazoBaHue TPEX BUAOB JAHIBIIICHY, « DKOIOTHIECKOE BUA000Pa30BaHIE BUIOB
cuHuny, «[lomumionael pacteHuit», «KamycTHo-peneunbiii THOpUI.

Ob6opynoBanue: repbapun pacTeHUH, KOJUIEKIIMH HACEKOMBIX, dydesa NTHIl U 3Bepeil ¢ mpumMepamu
pa3IMYHBIX MPUCIOCOOICHUH, Uydesa NTUI] U 3Bepell pa3HbIX BUAOB, repOapuu pacTeHui OIM3KUX BUIOB,
00pa30BaBIIMXCS PA3TMYHBIMUA CIIOCOOAMH.

JladopaTopHasi padora «BpIsBiIeHHE H3MEHYUBOCTH y 0COOCH OHOTO BUIA.

JlaGopaTopHnas pa6ora «IIpucnocoGieHuss OpraHM3MOB U UX OTHOCUTENbHAS L[EI1eCO00pa3HOCTh.

Jladoparopnasi padora «CpaBHEHHE BUIOB 110 MOP(HOIOTHIECKOMY KPUTEPHIOY.

Tema 3. Makpo3Bo/onusi M €€ pe3yJbTaThbl

Meroabl u3ydeHHss MakpolBoyioIuHU. [lasieoHTONOrMYECKHE METOIbl HM3YYEHHS 3BOJIIOLIMH.
[epexoanbie GopMbI 1 GUITOTEHETHYECKHIE PSIIBI OPTaHU3MOB.

buoreorpaduyeckue metonasl usydenus sBoitouud. CpaBHeHue ¢Giopsl U ¢payHbl MATEpUKOB U
ocTpoBoB. bruoreorpadudeckue odmactu 3eMiu. BUAbI-3HIEMUKHA U PEITUKTHI.

OMOpHOJIOTHYECKHE U CPAaBHUTEIBHO-MOP(MOIOTHMUECKHe  METOIbl  U3YYEHHS  HBOJIOLHH.
l'enernueckue MexXaHU3Mbl HBOJIIOLIMM OHTONE€HE3a M  IOSIBICHUS JBOJIOLMOHHBIX  HOBILIECTB.
['oMonornyHple W aHAJOTMYHBIE OpraHbl. PyauMeHTapHble oOpraHbl M aTaBU3Mbl. MOJEKYJISIPHO-
FeHETUYECKUEe, OMOXMMHYECKUE U MAaTEMaTUYECKUE METO/Ibl U3yUEHUS HBOJIOLMU. ['OMOJIIOTMYHBIE TEHBI.
CoBpeMeHHbIE METObI TOCTPOCHHUS (PUITOTEHETHUECKUX IEPEBHEB.

XPpOMOCOMHBIE MYTAaI[UU U IBOJIIOLIMSI TEHOMOB.

OO6mue 3akoHOMepHOCTH (TpaBWia) SBOMOUMH. [lpunyun cmensvt ¢ynxkyuii. HeobpaTumocTthb
IBOJIIOLIMU. AanTUBHAA paauanus. HepaBHOMEPHOCTh TEMIIOB HBOJIIOLIUH.

JdeMoHcTpannmn

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

Tabmuupl u cxembl: «PUIOTEHETUYECKUN Ps/L JIOMIAN», «APXEONTEPUKC», «3BEpO3yObIe SIIEPhI»,
«Creronedanb», «Punnopurs», «CeMeHHble NaNOpOTHUKMN», «buoreorpaduueckue 30HBI 3eMIIN»,
«/peiidp koHTUHEHTOB», «PenukTel», «HawyanpHble cTaauyd 3MOPHUOHAIBHOIO PA3BUTHUS IMO3BOHOYHBIX
KUBOTHBIX», «['OMOJIOTMUHBIE U aHAJOTHYHbBIE OpPraHbl», «PyaTuMeHThI», «ATaBU3MBI», «XpPOMOCOMHbBIE
HaOOphl 4YeloBeKa W IIMMIaH3e», «[J1aBHble HampaBieHUs HBOJIOIMMY», «OO0IKe 3aKOHOMEPHOCTH
SBOJIIOLAN.

OO6opynoBaHue: KOJUIEKIUH, repOapuy, MYJSKH HCKONAeMbIX OCTAaTKOB OPTraHU3MOB, MYJISKH
TOMOJIOTMYHBIX, aHAJIOTUYHBIX, PYJUMEHTAPHBIX OPraHOB U aTaBU3MOB, KOJUIEKIIUH HACEKOMBIX.

Tema 4. IIponcxoxkaenue u pa3BuTHE JKM3HH HA 3emJie

Hayunble rumore3sl MpOMCXOXKJEHUS KU3HM Ha 3emie. AOuoreHes u mnaHcnepmus. JloHayuyHble
IPECTaBICHUS O 3apOXKIEHUH JKU3HU (KpeallmoHn3M). ' unoTe3a moCTOSIHHOTO CaM03apOsKIACHUS KU3HU U
e€¢ onpoBepkeHue onbitTamu @D. Pemu, JI. Cnamnanuanu, JI. Ilactepa. IlpoucxokieHue >XKU3HU H
acTpoOHOIOT U

OcHoBHBIE dTanbl HeOpraHudeckod HBoouuu. IlmanerapHas (reosoruueckas) 9SBOJIOLUS.
Xumuueckasi 3BoNolUsa. AOUMOTEHHBI CHHTE3 OpraHWYEeCKHX BellecTB W3 Heopranumueckux. OmbiT C.
Munnepa u I'. FOpu. Ob6pazoBanne momumepo u3 MoHoMepoB. KoariepBatnas runoreza A. U. Onapuna,
rUrnore3a nepBuyHoro OymnpoHa J[x. XonaeitHa, renetndyeckas runore3a ['. Mémnepa. Pu6osumsr (T. Uek)
u runotesza «mupa PHK» V. I'nnbepra. @opmupoBanue MmeMOpaH 1 BOSHUKHOBEHHE MPOTOKIIETKH.

HcTopus 3emnu u MeTonbl €€ nzydeHus. Vickonaemele opranndeckue octaTku. ['eoxpoHosorus u eé
MeToqpl. OTHOCUTENbHAsT U aOCONIOTHAs reoxpoHoyiorus. ['eoxpoHojormyeckasl IIKajia: 30HBI, 3pBbl,
NEPUOABI, STIOXH.



HavanbHble sTansl opranndeckoi 3Bosounu. IlosBieHne 1 3BOIIONUS NEPBBIX KIETOK. DBOJIOLHUS
MeTtabonu3ma. Bo3HukHOBeHHE mepBbIX dkocucteM. CoBpeMEHHbIE MUKPOOHbIE OMOIUIEHKH KaK aHajior
nepBbIxX Ha 3emiie coobmiecTB. CTpoMaTonuThl. [IpoKapruoThl U SYKapHOTHI.

[Ipoucxoxnaenue sykapuoT (cuMmOUOTeHe3).  DBOJIOLMUMOHHOE  MPOUCXOXKICHHE  BHPYCOB.
[IpoucxoxxaeHre MHOTOKJIETOYHBIX OpPraHU3MOB. BO3HHKHOBEHHE OCHOBHBIX TIPYII MHOI'OKJIETOUHBIX
OpraHU3MOB.

OcHOBHBIE 3Tamnbl SBOJIOLUMU BbICIIMX pacTeHuil. OcHOBHBIE apoMop¢o3bl pacTeHuil. Brixon
pacteHuid Ha cyury. [losBieHHE CIOPOBBIX PAacTEHUN M 3aBO€BaHME MMHU cylld. CEeMEHHbIE pacTEHUS.
[IpoucxoxaeHue BETKOBBIX PACTEHUM.

OcHOBHBIE ATanbl 3BOJIONHUM KUBOTHOrO Mupa. OcHOBHbIE apomMop(o3bl >KMBOTHBIX. Benickas
dayna. KemOpuiickuii B3pbIB — MOSIBJICHHE COBPEMEHHBIX TUIOB. [IepBbie XOpIOBBIC )KUBOTHBIC. JKHU3HB B
BOZIC. OBOJIIONMS  IMO3BOHOYHBIX. [Ipoucxoxknenune amdubuii wu  pentwiuid. [Ipoucxoxnenue
MiIeKonuTaommx #u nrtun.  [lpuxanun  kmodeBoro apomopdosza. OcBoeHue OECIO3BOHOYHBIMH U
[I0O3BOHOYHBIMH KUBOTHBIMU CYIIH.

PazButue xu3Hu Ha 3emiie MO 3paM M MEPUOJAM: apXei, MPOTEepo30i, Maneo30i, Me3030M,
KaiiHO30#. OOImas XapakTepucTHKa KIMMaTa W TeOJIOTMYECKUX ImpoueccoB. [losBieHne u pacuser
XapaKTEPHBIX OPraHU3MOB. YTJIe00pa30BaHUE: €ro YCIOBUS M BIUSHHUE HA Ta30BBIH COCTaB aTMOC(EPHI.

MaccoBble BBIMUpPAHHS — SKOJOTMUECKHE KPU3UCHI Mpouuioro. [IpuyuHbel U caeAcTBUS MacCOBBIX
BbIMUpaHui. COBpPEMEHHBIH SKOJIOIMYECKMH KpHU3UC, ero ocobeHHoctu. IIpobiema coxpaHeHUs
O6uopa3zHooOpasus Ha 3emiie.

CoBpeMeHHas cucTeMa opraHuueckoro mupa. [IpuHnmmne knaccudukanun opranu3mMoB. OCHOBHBIE
CHUCTEMAaTUYECKUE IPYIIIbI OPraHU3MOB.

JleMoOHCTpaL U

[Toptpets: ®@. Penu, JI. Cnannanuanu, JI. Tlactep, . 1. Meunukos, A. Y. Onapun, [x. XonaelH,
I'. Ménnep, C. Muinep, I'. IOpu.

Tabmuner u cxembl: «Cxema ombita @. Pegm», «Cxema ombita JI. [lactepa mo u3ydeHuro
camo3apokJieHus xku3Hmw», «Cxema onbita C. Mumepa, I'. FOpu», «3Tansl HEOPraHUYECKON IBOITIOLIUN,
«["eoxpoHonoruyeckas mkanay, «HadanpHble Tambl OpraHUYecKoOd HSBoMIOIHNN», «Cxema oOpa3oBaHUs
JYKapuoT TyTéM cuMOuoreHesa», «Cucrema >KUBOM Npupons», «CtpoeHue BUpyca», «ApoMopdo3bl
pacrenuit», «Punnogurel», «OIHOKIETOYHBIE BOJOPOCIN», «MHOTOKJIETOYHBIE BOAOPOCIN», «MXn»,
«[TaropoTHUKNY», «l 0Nl0CEMEHHBIE pacTeHus», «OpraHbl LBETKOBBIX pacTeHui», «Cxema pa3BUTHS
KUBOTHOTO MHpa», «ApoMop¢o3bl KUBOTHBIX», «lIpocreiimuey, «KumednononoctHsley, «llmockue
YepBUY, «YIICHHCTOHOTHEY, «PBIOBIY, «3eMHOBOIHEICY, «IIpecmbIkarommecs», «IITrme,
«Miekonuraronue», «Pa3BuTue XKU3HU B apXEUCKOUN dpey», «Pa3BuThe KU3HU B IIPOTEPO30MCKON 3pe»,
«Pa3BuTHE XKU3HU B MAICO30MCKOU 3pey, «Pa3BuUTHE KU3HM B ME3030MCKOM 3pe», «Pa3BuUTHE KU3HU B
KaliHO30MCKOM 9pe», «COBpEMEHHAs CHCTEMA OPTaHUYECKOTO MUPa.

OGopynoBanue: repOapuu pacTEHUN pPa3TUYHBIX OTACJIOB, KOJUICKIIMM HACEKOMBIX, BIIa)KHBIE
npenaparbl KUBOTHBIX, PAaKOBUHBI MOJUIOCKOB, KOJUIEKIIMM WIJIOKOXKHX, CKEJIEThl MO3BOHOYHBIX
KUBOTHBIX, 4Yydeja MNTUL U 3Bepeil, KOJUIEKIMH OKAMEHEJOCTEH, IOJIE3HBIX HCKOMAeMbIX, MYJISKU
OpPraHMYECKHUX OCTATKOB OPTaHNU3MOB.

BupryanbHasa jgaboparopHas pabora «MoaenupoBanue onbslToB Munnepa—tOpu nmo u3yueHuto
abMOreHHOI0 CHHTEe3a OPraHNYECKUX COCTUHEHUH B IEPBUYHON aTMOchepey.

Jladoparopnasi padora «/3yueHne u onmmucaHue UCKOMAeMbIX OCTATKOB JIPEBHUX OPTaHU3MOB).

IIpakTnyeckas padora «/3ydeHne ocOOEHHOCTEH CTPOCHUSI PACTEHUN PAa3HBIX OTAEIOBY.

IIpakTuyeckas padora «3yueHue ocoOOEHHOCTEH CTPOEHUS TO3BOHOYHBIX KUBOTHBIX).

Tema S. IIpoucxoxaenue 4e10BeKa — aHTPONOreHe3

Pa3nensl u 3anaun aHTPONOJIOTMHA. MeToABI aHTPOIIOJIOTHH.

CraHOBIEHME TIPEICTaBICHMM O TMPOUCXOXKIECHUM  YelIOBEKa. PeaurnosHele  BO33pEHUS.
CoBpeMeHHbIE HAYYHbIE TEOPHH.

CxoncTBO uyenoBeka C KUBOTHBIMH. (CHCTEMaTHYECKOE IOJOXKEHHE 4YenoBeka. CBUAETEIbCTBA
CXOJICTBa 4YeJIOBEKa C >KMBOTHBIMU: CPaBHUTEIbHO-MOp(dosoruueckue, sMOpuonoruyeckue, (pusnosuaoro-



Onoxumuueckue, moBefeH4Yeckre. OTINYHS YeNOBeKa OT JKUBOTHBIX. [IpsAMOXOXIEHHE M KOMILIEKC
CBSI3aHHBIX C HUM MPU3HAKOB. Pa3BUTHE rOIOBHOTO MO3ra U BTOPOM CUTHAIBHON CUCTEMBI.

JBmwxymme cuibl ((GakTopel) aHTPONOreHe3a: Owuosornyeckue, couuaibHble. COOTHOLIEHHE
OHMOJIOTUYECKHX U COLUANBHBIX (PAKTOPOB B AHTPOIIOTEHE3E.

OcHOBHBIE CTaUH aHTpONOreHe3a. PanHue yenoBexooOpa3Hbie 00€3bsHBI (IIPOKOHCYIBI) U PaHHUE
MOHTUABl — OOIIME MPEAKU YeIOBEKOOOPa3HbIX 00€3bsiH U JIt0JIeH. ABCTPAJONUTEKH — JIBYHOTHE MPEIKU
mojen. YenoBeK yMelbld, IEepBble M3TOTOBICHUA OpYyAUN TpyAa. YeloBeK NpAMOXOMAIIMNA U IEpPBBIA
BBIXOJI JiFoAeH 3a mpenensl Adpuku. YUenoBek renaenbOeprckuii — oOMUNA MPEaOK HEaHIEPTATBCKOTO
YeJIoBEKa M 4YeJIOBEKa pazyMHoro. YesnoBek HeaHAEPTAIbCKMM KakK BUJ JIOAEH XOJOJHOrO KJIMMATa.
YenoBek pa3yMHBIH COBPEMEHHOI'O THIA, JACHUCOBCKUN YEJIOBEK, OCBOCHHE KOHTHHEHTOB 3a MpejesiaMu
Ad¢puku. [Taneorenernka u najaeoreHOMHUKA.

DBOJIOIUS COBPEMEHHOT0 uenoBeka. EctecTBeHHBINH 0TOOp B MOMYJIAIMAX YesioBeKa. MyTalnoHHbIN
nporecc ¥ noauMopdusM. IlomynsnuoHHbIe BOTHBL, Apeiid reHoB, MuUrpanus u «3pQGEKT 0CHOBATEIN» B
MOMYJISIIHUSIX COBPEMEHHOTO YeIOBEeKa.

UYenoseueckue pacwl. [lonarue o pace. bonbime pacel: eBporneonaHas (eBpasuiickasi), aBCTpayo-
HerpoujHas (dKBaTopuaibHas), MOHTOJIOUAHAS (a3MaTCKO-aMepHKaHCKas). Bpems u myTu pacceneHus
yeloBeKka 1o IulaHere. EnuHcTBO 4YenmoBeueckux pac. HaydyHas HecOCTOSITENBHOCTh pacu3Ma.
[Tprcnoco0IeHHOCTh 4YeJoBeKa K pPa3HbIM YCIOBHSIM OKpYXKarouled cpeapl. BnusiHue reorpaduueckoit
cpensl U Apetida TeHOB Ha MOPQOJIOTHIO U (PU3HOJIOTHIO YEI0BEKa.

MexnucuuruinHapHbie MeToAbl B (pu3mueckoi (OMOIOTHYECKOi) aHTPOIMONIOTHH. DBOJIOIUOHHAS
AQHTPOIOJIOTUSL M MAaJCOAHTPOIIOJIOTHSI YEJIOBEUECKUX MNOMmyssiuil. buocounuaneHele uccienoBaHUs
pUPOJIbI uenoBeka. VccinenoBanue KOIBOMIOIUN OMOIOTUYECKOTO U COIIMATILHOTO B YETOBEKE.

JleMoOHCTpaL U

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

Tabmuiel 1 cxeMbl: «MeToabl aHTPONOJOTHIY, «[ 0JIOBHON MO3T YenoBekay, «UeroBeKkooOpa3HbIe
00e3bsiHbI», «CKeNeT YeloBeKa M CKeNeT IIMMIIaH3e», «PyIuMEeHTbl U aTaBU3MbD», «J/IBIDKYILHE CHIIBI
AHTPOIOTeHE3a», «IBOJIIOIMOHHOE JPEBO YEJIOBEKa», «ABCTpajonuTek», «HUemoBek ymenslity, «Hemosek
npsiMOXoAIIHiy, «JlenrucoBckuii yenoBek» «Heannepranbipl», «KpoManboHIB», «[Ipenku yenoBekay,
«DTamnbl PBOIIOILMH YeJIOBEKay, «Packl yeoBekay.

Ob6opynoBaHue: MyJISDKH OKaMeHeNocTel, MpeIMEeTOB MaTepUalIbHOM KyJIbTYphl MPEIKOB YEIOBEKa,
penponykuuu (dpotorpadun) KapTUH ¢ MUQPOIOTHUESCKUMHU M OMOJCHCKUMU CIOKETaMU TTPOUCXOXKICHUS
yenoBeka, (ororpaguu HaXOJOK HCKOMAEMbIX OCTAaTKOB YENIOBEKa, CKEJEeT 4YeJIOBEeKa, MOJeNb 4Yepera
YyelloBeKa M 4Yeperna IMIMMIIaH3€, MOJENb KUCTH YeNOBeKa M KUCTH IIMMIIaH3€, MOJENHU TOpca MPEIKOB
YEJI0BEKA.

Jladoparopnasi padora «l3ydeHue 0COOCHHOCTEH CTPOCHHS CKEJeTa YEJIOBEKAa, CBS3aHHBIX C
IPSIMOXOKICHUEM.

IIpakTuyeckas padora «/3yueHue 3K0JOTMYECKUX aJalTalUNA YETOBEKay.

Tema 6. IxoJi0orusi — HAyKa 0 B3AHMOOTHOIICHHUAX OPIaHM3MOB U HAJOPTraHU3MEHHBIX CHCTEM
¢ OKpY:KaKolIel cpeaoi

3apoxieHue U pa3BUTHE dKoyoruu B Tpyaax A. I'ymbonbara, K. @. Pynse, H. A. CeBepuosa, 3.
l'exkens, A. Tencnu, B. H. Cykauésa. Pa3znens! u 3a1aun 3xosoruu. CBs3b 3KOJIOTUH C JPYTUMU HayKaMHu.

Metoasl skosoruu. IloneBble HaOdrOAEHUS. OKCIEPUMEHTHI B 3KOJOTMU: TPHPOJHBIE U
naboparopHble. MonenupoBaHue B OSKOJIOTMH. MOHHMTOPUHT OKpY’Kalolell cpeabl: JIOKaJIbHBIMU,
PETHOHANBHBIN U TI100aIbHBIH.

3HaueHUE SKOJOTMYECKHX 3HAaHUM JUIs 4eloBeKa. JKOJOTHYECKOE MHUPOBO33pEHHE KaK OCHOBA
CBA3€M uyenoBeyecTBa C MNpupoAoid. POpMHUPOBAHUE DKOJOTMYECKOM KyIbTYpbl M JKOJIOTHYECKON
IPaMOTHOCTH HAaCEJIEHHUSI.

JleMoHCTpanun

[Toptpetsr: A. 'ym6ompaT, K. @. Pynbe, H. A. CeBepuos, 3. I'ekkenb, A. Tencnu, B. H. Cykaués.

Tabmuubt u cxembl: «Pasgensl skosnorum», «MeToabl 3KoJorum», «CxemMa MOHHUTOpPHHIA
OKpY>KaloIIeu Cpeib».



JlaboparopHasi padora «/3yueHrne METOA0B 3KOJIOTMUYECKUX UCCIECIOBAHUNY.

Tema 7. Opranusmbl 4 cpeia 00UTAHUA

Dkonorudeckue (GakToppl U 3aKOHOMEPHOCTH uX jeictBus. Kiaccupukamusi 5KOIOTHYISCKHX
dakropoB: abuoTuueckue, OuoTHYECKHE, aHTponoreHHele. OOIIMe 3aKOHOMEPHOCTH JACWCTBUA
skonoruueckux ¢akropo. IlpaBumo wmunmmyma (K. [Hnpenrens, FO. Jlubux). TonepaHTHOCTb.
OBpUOMOHTHBIE U CTECHOOMOHTHBIE OPTraHU3MBI.

Abuotnueckue ¢aktopsl. CBeT Kak 53KojJormyeckuit ¢axrtop. JleiicTBue pasHBIX Y4acTKOB
COJIHEYHOT'O CIIEKTpa Ha OpraHU3Mbl. JKOJIOTHYECKHUE TPYIIbl PaCTEHUN U KUBOTHBIX MO OTHOIICHUIO K
ceery. CurnanbHast poiib cBeta. PoTonepruoan3M.

Temnepatypa Kak 9kojorumueckuit Qaxrtop. JlelicTBue TemmepaTyphl Ha  OpPraHU3MBL
[ToiikunorepMHbIE U TOMOHOTEPMHBIE OpPraHU3Mbl. DBPUTEPMHBIE U CTEHOTEPMHbBIE OPTAHU3MBI.

Bnaxknocts kak skosoruyeckuit ¢akrop. Ilpucnocobienus pacreHuil K MOIAEPKAHUIO BOIHOTO
Oananca. Kimaccudukamust pacTeHUil 10 OTHOIICHUIO K Boje. [IprcrocoOneHus )KUBOTHBIX K H3MEHEHUIO
BOJIHOTO PEKUMa.

Cpenpl  oOWTaHUS OpPraHU3MOB:  BOJHAs, HA3€MHO-BO3AYIIHAs, TIOYBEHHAs, TJyOHMHHas
MOJIIOYBEHHASA, BHYTpUOPraHu3MeHHasd. OU3NKO-XUMHUECKHEe OCOOEHHOCTU Cpell OOMTaHUS OPraHU3MOB.
[IpucnocoOneHust OpraHu3MoB K XKU3HU B Pa3HbIX Cpe/ax.

buonornueckue putmbel. BHemHue u BHyTpeHHUE pPUTMBL. CyTOUHBIE U TOJWYHBIC PHUTMBL
[Ipucnoco0aeHHOCTh OPraHU3MOB K CE30HHBIM U3MEHEHUSIM YCIIOBUMN KU3HU.

Kuznennsie popmbl opranuzMoB. [lonstre o xusHeHHON Qopme. XKuzHeHHbIe HOPMBI PACTEHUM:
JIepeBbs, KYCTapHUKH, KYCTapHHYKH, MHOTOJICTHHE TPaBbl, OIHOJIETHHE TpaBbl. JKU3HEHHBIE (HOPMBI
JKUBOTHBIX: TUAPOOUOHTHI, T€OOMOHTHI, a3pOOHOHTHI. OCOOEHHOCTH CTPOCHHUS U 00pa3a KU3HH.

buotnyeckne QaxkTopsl. Buapl OHOTHYECKMX B3aUMOJCHCTBUI: KOHKYPEHIIHS, XHUIIHUYECTBO,
cumbuo3 u ero Qopmbl. [lapasutusm, koomepauus, MyTyajau3M, KOMMEHcCalu3M (KBapTHPaHTCTBO,
HaxJIeOHMUecTBO). Herpoduueckue B3aumoieiicTBus (Tonudeckue, popuueckue, padpudeckue). 3HaUCHUE
OMOTHYECKUX B3aMMOJCHCTBHI [UIsl CYIIECTBOBAHUS OPraHU3MOB B cpene oOutanus. [IpuHimn
KOHKYPEHTHOT'O UCKJIIOUEHUSI.

JdeMoHcTpannmn

Tabmuupl u cxembl: «Qxosornyeckue (akTopb», «CBETOBOM CHEKTP», «IDKOJIOTHYECKUE TPYIMIIbI
KUBOTHBIX II0 OTHOLIEHUIO K CBETY», «TemnmokpoBHbBIE XUBOTHBIE», «XOJOIHOKPOBHBIE MXHUBOTHBIEY,
«DPU3HOJIOTMYECKHE aIaNTallu )KUBOTHBIXY», «Cpeabl 00MTaHMsI OpraHu3MOBY, «bronornueckue puTMbI»,
«Kuznennsie Gopmbl pacteHuit», « KusHeHHble (OPMBI )KUBOTHBIX», «DKOCUCTEMA HIMPOKOIUCTBEHHOTO
jeca», «JkocucrtemMa XBOWHOro Jeca», «lenn nuranus», «XumHudectBo», «llapazutuzmy»,
«Konkypenuus», «Cumonosy», «KommeHcaansm».

OOGopynoBanue: repbapuu pacTEHUHW U KUBOTHBIX, MPHUCIOCOOJEHHBIX K BIUSHHUIO Pa3JTMYHBIX
9KOJIOTHYECKUX (PaKTOpPOB, IrepOapHM CBETONIOOUBBIX, TEHENIOOMBBIX U TEHEBBIHOCIMBBIX pacTEHHI,
CBETOJIIOOMBBIE, TEHENIOOUBBIE M TEHEBBIHOCIMBBIE KOMHATHBIE pAacTEHUs, TepOdapuu U KOJIEKIUU
TEIUIONIOOMBBIX, 3UMOCTOMKHX, MOpPO30YCTOMYMBBIX PpAcTeHUH, dYydena MNTULl U 3Beped, repbapuu
pacTeHMii, OTHOCSIIMUXCS K TUrpopuTam, kcepopuram, Me30puTaM, KOMHATHbIE PACTEHUS aHHBIX TPYIIIL,
KOJIJIEKIIUM >KMBOTHBIX, OOUTAIOIIMX B Pa3HBIX cpelax, repOapuul M KOJUIEKIUH PACTEHUH M KUBOTHBIX,
o0nafaomux 4epTaMu MPHUCIOCOOIEHHOCTH K CE30HHBIM H3MEHEHHUSM YCJIOBUN JKU3HM, repOapuu u
KOJIJIEKIIMM PACTEHUN M )KMBOTHBIX PA3IMYHBIX KU3HEHHBIX (OPM, KOJUIEKIIUU KUBOTHBIX, YYaCTBYIOIIMX
B PA3JIMYHBIX OMOTHYECKUX B3aUMOACHCTBUSIX.

JlaGopaTopHnas paGora «BrIsgBieHre TpUCIOCOOICHUN OPraHU3MOB K BIUSIHUIO CBETa.

Jladoparopnasi padora «BrisBieHre MPUCITOCOOIEHNN OPTaHU3MOB K BIUSHUIO TEMIIEPATYPHI».

JlaGopaTopHas pa6oTa «AHaTOMUYECKHE OCOOCHHOCTH PACTEHUN U3 PAa3HBIX MECT OOUTAHUS.

Tema 8. Jko0J10rus1 BUAOB M NOMYJIS A

DKOJIOTHYEeCKHE XapaKTepUCTHKH monymsuuu. llonmymsums kak Ouosiormdeckas cucrema. Poib
HEOJHOPOJHOCTH Cpenbl, (HU3UYECKUX OapbepoB M OCOOEHHOCTEH OMOJIOTMH BHUIOB B (DOPMUPOBAHHH
IIPOCTPAHCTBEHHOM CTPYKTYpbI NOMYJIsAMil. OCHOBHBIE ITOKA3aTEIH MONMYJISALUU: YACIEHHOCTD, INIOTHOCTD,
BO3pacTHas U MOJIOBAsi CTPYKTYpa, POKIAEMOCTh, IIPUPOCT, TEMIT POCTa, CMEPTHOCTh, MUTPALIMSL.



DKoJIoruueckasl CTpykTypa nonyisiiui. OueHka 4YucIeHHOCTH Nonyisuuu. J{lunaMuka nonyasiuuu u
e perynsuus. buotnueckuil moTeHUMan MOMyasUuMd. MoJenupoBaHue TUHAMHUKU Tomynsuuud. Kpusble
pocta uuciaeHHocTH mnonyiasuuu. Kpusble BbDKMBaHUA. Perynsuus 4YMCICHHOCTH MONYJSLUN: pOJib
(bakToOpoB, 3aBUCAIIMX W HE 3aBUCAIIUX OT IUIOTHOCTH. ODKOJOTHMYeckue cTpareruu BuioB (- u K-
CTpaTEruM).

[TonsTre 00 sKonorMueckoi Humie Buga. Mecrooburanue. MHOromepHasi MOJENb SKOJIOTHYECKON
Hui J[x.M. XarunHcona. Pasmepsl s3konornueckoil Humu. [loTeHnnanbHas v peaan30BaHHAs HULIY.

Bun xak cuctema momynsiuil. Apeansl BUI0B. BUIIbI U MX )KM3HEHHBIE CTpATETUU. DKOJIOTHYECKUE
SKBUBAJICHTHI.

3aKOHOMEPHOCTH TMOBEACHUS W MUrPALUNA >KUBOTHBIX. bHonorumueckue WHBa3WU UYKEPOTHBIX
BUJIOB.

JdemMoHCTpauMu

IToprper: Ix. M. XaTunHCOH.

Tabmuupl ©  cxembl: «OJKOJOTUYECKHE XapaKTepUCTUKH mnonyiasuuu», «lIpoctpancTBeHHas
CTPYKTYypa HOMyJsiun», «Bo3pacTHble mupaMujibl Nomyisiiuny», «CKOPOCTh 3aceieHusi MOBEPXHOCTH
3emiu pa3IuYHbIMU OpraHu3Mammuy, «Mojaens sxonorndeckoit Humm [Jx. WM. Xatuunconay.

O6opynoBanue: repOapuu paCTCHHA, KOJUICKIIUN )KHBOTHBIX.

JlabopaTopnasi padora «lIpucrnocoOneHus ceMsH pacTeHUN K pacCeICHHUIO.

Tema 9. Jkos0rus cood1ecTB. IKOJOrHYeCKHEe CHCTEMBbI.

CooOuiectBa opranu3MoB. buoiieHos u ero ctpykrypa. CBsizu MeXay OpraHu3MamMu B OMOIIEHO3E.

Oxocucrema kak oTkpbitas cucrema (A. k. Tencnun). dyHKIMOHANBHBIE OJOKHM OPraHU3MOB B
9KOCUCTEME: MPOYLIEHTHI, KOHCYMEHTHI, peAyleHThl. Tpodudeckue ypoBHU. Tpoduueckue 1enu u ceTu.
Abuotnueckue 610ku 3kocucteM. [1ouBbl 1 Uikl B 3kocucTeMax. KpyroBopoT BelecTB U IOTOK SHEPTUU B
JKOCHUCTEME.

OcHoBHbIE TOKa3aTeNM IKOCUCTEMbI. broMacca u mpoaykuus. DKOJIOrMYECKUe MUPaMUbl YHCEl,
OMOMACCHI U DHEPTHH.

Hunamuka sxocucmem. Kamacmpoguueckue nepecmpouixu. @aykmyayuu. HanpaBieHHbIE
3aKOHOMEPHBIE CMEHBI COOOIIECTB — CyKileccud. [lepBruHbIe U BTOPUYHBIE CYKIIECCUU U MX HPUYUHBL
AHTpOIIOTeHHbIE BO3/eWcTBU Ha cykieccud. KimMakcHoe coobmectBo. bruopasHooOpaszue u moiHoTa
KPYrOoBOpPOTa BEIIECTB — OCHOBA YCTOMUMBOCTH COOOIIECTB.

[TpuponHbie 3KOCUCTEMBL. JKOocUCmeMbl 03€p U peK. IKocucmembl MOpeli U OKeaHos. IKocucmembl
MYHOp, 1eco8, cmenell, NyCMbvlHb.

AHTpPOIIOT€HHBIE IKOCUCTEMBI. ArposkocuctemMa. ArpoueHos. Paznuuus Mexay aHTPOIIOr€HHBIMU U
MPUPOJHBIMHU SKOCUCTEMAMHU.

VYpboskocucrembl. OCHOBHBIE KOMIIOHEHTHI ypOoskocuctem. lopoackas ¢nopa u dayHa.
CuHaHTpomnu3anus ropojackoi (aynsl. buomornueckoe M XO3sIICTBEHHOE 3HAYEHHE arpoOdKOCHUCTEM H
ypOO3KOCUCTEM.

3aKOHOMEPHOCTH (HOPMHUPOBAHHSI OCHOBHBIX B3aWMOJIEHCTBUN OpPraHU3MOB B JKOCHCTEMax. Ponb
KAcKaoHo2o a¢hgexma u 6udo8-30upuxamopos (Kuouesvlx 6U008) 8 (QYHKYUOHUPOBAHUU IKOCUCHEM.
[lepeHoC PHEPrUM U BEIIECTB MEXKIY CMEKHBIMU 3KOCHCTEMaMH. Y CTOMYMBOCTh OPraHW3MOB, MOMYJIALIMMA
Y DKOCHCTEM B YCJIOBHSIX €CTECTBEHHBIX U aHTPOIOIE€HHBIX BO3JAEHCTBUMA.

Mexanusmbl 8030elicmeus 3a2pA3HeHUll PAa3HblX MUNO8 HA CYOOPSAHUBMEHHOM, OpP2AHUIMEHHOM,
NONYNIAYUOHHOM U IKOCUCHEMHOM YVPOBHSX, OCHOBbL IKOJIO2UYECKO2O0 HOPMUPOBAHUSL AHMPONO2EHHO20
6030eticmaus. MeTo10JI0THsI MOHUTOPUHTAa €CTECTBEHHBIX U aHTPOIOT€HHBIX 3KOCUCTEM.

JleMoOHCTpaL U

IToptper: A. JIxk. Tencnu.

Tabmunper u  cxeMbl: «CTpykTypa OuHOIIEHO3a», «DKOCHCTEMa IIUPOKOJIMCTBEHHOIO JiEcay,
«JKocucTeMa XBOMHOrO Jecay, «OyHKIMOHAIbHBIE TPYIIBI OPraHU3MOB B 3KOcucTeMey, «KpyroBopot
BEIIECTB B dKocucTeMmey, «llemu mwranus (macTOumHAs, IETPUTHASA)», «IKOJOTHUECKas IMMHpaMUJIa
qrcen», «JKOoJIorndeckas mupaMuaa OMOMacchl», « IKOJIOTHYECKas MUpaMuaa dHeprumy», «O0pa3oBaHue



6omnota», «llepBuuHast cykueccusi», «BoccraHoBieHHe Jieca TOCIE MOXKapa», «IKOCHCTEMa O03epay,
«ArpoueHo3», «KpyroBopoT BeliecTB U OTOK SHEPTUH B arporeHos3ey, «IIpumepsl ypooskocucTem».

O6opynoBanue: repbdapuu pacTCHHM, KOJUICKIIMM HACEKOMBIX, Yydella NMTHIl W 3Bepel, repbapuu
KYJIBTYPHBIX U JUKOPACTYIINX PACTEHUN, aKBAPUYM KaK MOJEINb IKOCHCTEMBI.

IIpakTnyeckas padora «3ydyeHue u onucanue ypooIKOCUCTEMBD.

JlabopaTopnasi padora «/3yueHue pazHooOpa3usi MEIKHUX MMOYBEHHBIX YJICHHUCTOHOTUX B Pa3HBIX
IKOCHUCTEMAX .

Jkekypeusi «OKCKypcHsi B TUIHWYHBIA OuoreoneHo3 (B ayOpaBy, Oepe3HsK, €JIbHUK, Ha
CYXOZOJIbHBIN WM MOWMEHHBIH JIYT, 03€p0, O0I0TO)».

IKeKkypeust «IKCKypCHsl B arpodKOCUCTEMY (Ha MOJIe WIH B TEIUTMYHOE XO3SHCTBO)».

Tema 10. Buocdepa — rinodanbHas IKocucTeMA

buocdepa — obmennanerapHas o6ono4yka 3eMiM, TIe CYLIIECTBYET HJIM CYIIECTBOBaja KHU3Hb.
PazButne mpencraBnenuit o omochepe B Tpymax J. 3rocca. Yuenune B. . Bepraackoro o Guocdepe.
O6nactu 6uocheps! u e€¢ coctan. JKuBoe BeriecTBo 6nocdepsl ¥ ero GyHKIIUH.

3aKOHOMEPHOCTH  cymiecTBoBaHus Ouocdepbl. OcobeHHOCTH Ouochepsl Kak TI00aTbHON
sKocucTeMbl. JluHaMmuueckoe paBHOBecue B Ouocdepe. KpyroBopoTsl BemecTB U OHOreOXMMHYECKHE
LUKJIBI (Yriiepoa, a3ota). PUTMHUUHOCTD sBJIEHUH B Onocdepe.

3onanbHOCTh Ouochepsl. [lonstue o 6uome. OCHOBHBIE OMOMBI CYIIM: TYHIApa, XBOIHBIE Jieca,
CMEIIaHHbIE W IIWPOKOJIMCTBEHHBIC JIECa, CTENH, CABAHHBI, MYCTBHIHHM, TPOIIMUYECKHE JI€Ca, BHICOKOTOPBS.
Knumat, pacTUTenbHBIN U )KUBOTHBINM MUP OMOMOB CYIIIH.

Crpyktypa W (YHKIHUS JKMBBIX CHCTEM, OIEHKAa HMX PECYpCHOTO TOTCHIHana U OHOC(HEpHBIX
GbyHKIHIA.

JleMoOHCTpaL U

[Toprpetsr: B. . Bepnaackuit, 3. 3rocc.

Tabmuner u cxemsl: «I'eocdepsl 3emany, «KpyroBopot azorta B mpupoie», «KpyroBopor yriepoaa B
npupone», «KpyroBopot kuciopoaa B mpuponae», «KpyroBopot Boasl B mpuponae», «OCHOBHbIE OMOMBI
cymny, «Kmumatudeckue nosca 3emnny, «Tyaapay, «Taiiray, «Cmernanusbiil jgecy, « 1InpokoincTBeHHBIM
aecy, «Cremnby, «CaBanHay, «Ilycteiasay, « Tpornnyeckuii iecy.

OGopynoBanue: repbapuu pacTeHUN Pa3HbIX OMOMOB, KOJUIEKITUU KUBOTHBIX.

Tema 11. YesioBeKk 1 OKpYKawOIIas cpeaa

DKOJIOTHYECKUE KPU3UCHI M HMX NpUUMHBL. Bo3zaeiicTBue denmoBeka Ha Ouocdepy. 3arpsizHEHHE
BO3AYIIHOM cpenpl. OxpaHa Bo3ayxa. 3arps3HeHue BoJHOW cpeibl. OXxpaHa BOJIHBIX PECYPCOB.
Pa3pymenune noussl. OxpaHa NOYBEHHBIX pecypcoB. M3MeHenue kinumara.

AHTpONOreHHOe BO3JIEHCTBHE Ha PaCTUTENbHBIA M JKUBOTHBIM MHp. OXpaHa pacTUTENBHOTO M
KHUBOTHOTO Mupa. OCHOBHBIE TPHUHIUNBI OXpaHbl Tpupoabl. Kpacueie kHuru. Ocobo oxpaHseMbie
npupozansie Teppuropun (OOIIT). borannueckue capl 1 300J0THYECKUE TTAPKH.

OCHOBHBIC TPUHIHUITEI YCTOHYMBOTO pPAa3BUTHS UEJIOBEYECTBA U MPHPOIBL. PanmoHanbpHOE
HIPUPOIONOIB30BAHNE M COXpAaHEHHE OMOJIOTHYecKoro pasHooOpasus 3emiu. OOlIMe 3aKOHOMEPHOCTH
rJI00ANTBHBIX JKOJOTHYECKHX KPHU3UCOB. OCOOEHHOCTH COBPEMEHHOTO KpH3HCa W €ro BEpOSATHBIC
HOCJE/ICTBHSL.

PasBuTne MeTONOB MOHHTOpPHHTA pa3BHTHSI OINACHBIX TEXHOTEHHBIX TmporeccoB. Cucmemmubie
uccneoosanusi nepexooa K pecypcocbepezaroujeli U KOHKYPEHMOCnocoonol sHepeemuke. buonoeuueckoe
pasHoobpasue u buopecypcwl. Hayuonanvrvle ungopmayuonnvie cucmemsi, obecneyugaroujue 00Cmyn K
uHgopmayuu no COCMOAHUIO OMOENbHLIX 8U008 U dKocucmem. OcHo8bl dIKOpeadbuIumayuy IKocucmem u
cnoco606 6opbbOBL ¢ buonospescoenusMU. Pexoncmpykyus MOpCKUX U HA3eMHBIX IKOCUCTIEM.

JleMoHCTpanuu

Tabmupel U cxeMmbl: «3arps3HeHHe aTMmocdepsl», «3arps3HeHHe Truapocdepbly», «3arpsi3HeHne
nouBbl», «llapHukoBeli 3ddexr», «Ocobo oxpaHsemMble MNPUPOTHBIE TEPPUTOPUN», «Mozjenu
YIPaBISIEMOTO0 MUPA.

Ob6opynoBanue: Qotorpadun oxpaHseMbIX pacTeHuil M >KMBOTHbIX KpacHoil kuurum Poccuiickoii
®enepannn, KpacHol KHUTH peruoHa.



IIVIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI 110 BUOJIOI'U HA YPOBHE
CPEJHEI'O OBIIEI'O OBPA3OBAHMUSA

JIMYHOCTHBIE PE3YJIBTATBI

OI'OC COO ycranaBiauBaeT TpeOOBaHHMSA K pe3yjbTaTaM OCBOCHHUS OOYYaIOIUMHCS IIPOrpPaMm
CpeaHero o0Iero oopa3oBaHus: JMYHOCTHBIC, METAPEAMETHBIC U TPEIMETHBIE.

B cTpykType JIMYHOCTHBIX Pe3ylbTaTOB OCBOEHUS MPOTpamMMbl MO OUOJOTMH BBIAEICHBI CIIEAYIOIINe
COCTABIISIFOLINE: OCO3HAHHE OOYYAIOIIUMHCS POCCHHUCKON Tpa)KIaHCKOW HIEHTHYHOCTH — TOTOBHOCTH K
CaMOpPa3BUTHIO, CAMOCTOSITEILHOCTH W CaMOOMPEICNICHUIO, Haluyue Momusayuu K OOy4eHHUIO OHOJIOTHH,
yeneHanpasienHoe pazeumue BHYTPEHHHX YOSKICHHMHA JUYHOCTH HA OCHOBE KIIOUEBBIX IIEHHOCTEH U
HCTOPUYECKUX TPaJULUN Pa3BUTUS OHOJOTHYECKOrO 3HAHMSI, 2OMOBHOCMb U CNOCOOHOCMb OOYYaIOLIUXCS
PYKOBOJICTBOBATbCSl B CBOEH JEATEIBHOCTH LIEHHOCTHO-CMBICIIOBBIMM YCTaHOBKAaMH, MPUCYLIIUMH CUCTEME
OMOJIOrMYecKOro 00pa3oBaHus, Haluuue npagoCco3HAHUs FKOJIOTHUECKON KYIbTYPbI, CHOCOOHOCMU CMABUMb
LIEJIU U CTPOUTH JKU3HEHHBIE IIJIaHbI.

JluuHOCTHBIE pe3yNbTaThl OCBOCHHS MPOTPAMMBbI MO OMOJOTHH JTOCTUTAIOTCS B €IUHCTBE Y4eOHOU U
BOCIIUTATEILHON JEATEIbHOCTA B COOTBETCTBUU C TPAJULIMOHHBIMU POCCUUCKUMHU COIMOKYJIbTYPHBIMU,
HUCTOPUYECKHUMH U JTyXOBHO-HPABCTBEHHBIMU IIEHHOCTSMU, IPUHATHIMHU B OOIIECTBE MPaBWJIaMU U HOpPMaMU
MOBE/ICHHUA M CIIOCOOCTBYIOT IIpOLECCaM CaMOIIO3HAHHUSA, CAMOBOCIIMTAHUS M CaMOPA3BUTHSI, DPa3BUTHS
BHYTpEHHEH MO3ULMU JTUYHOCTH, NATPUOTU3MA U YBKECHHS K 3aKOHY M IPABOIOPAIKY, YEIOBEKY Tpyda U
CTapUIeMy IIOKOJIEHUIO, B3aUMHOI'O YBAa)KE€HUS, OEpPEKHOrO OTHOLIEHHS K KYyJIbTYpHOMY HAclIEIUI U
TpaaAuLIUSIM MHOTOHAIIMOHANBHOTO Hapoaa Poccuiickoit denepaiuu, nmpupoje U OKpyKaroliei cpee.

JInuHOCTHBIE pe3yabTaThl OCBOECHUS yueOHOro npeamera «bruonorus» J0KHBI OTpakaTb TOTOBHOCTD U
CHOCOOHOCTh OOYYAIOIIUXCS PYKOBOACTBOBATHCS CGHOPMUPOBAHHON BHYTPEHHEH MMO3MUIMEH JUYHOCTH,
CHUCTEMOH I[ICHHOCTHBIX OPHEHTAIMi, T[MO3UTUBHBIX BHYTPEHHHX YyOEXICHUH, COOTBETCTBYIOIINX
TPaJAULIMOHHBIM IIEHHOCTSAM POCCUHCKOro OOIIecTBa, pacIIMpeHHe JKU3HEHHOTO OIbliTa M OIbITa
JESITEIbHOCTH B NPOLIECCE PeaI3allii OCHOBHBIX HaIpaBJI€HUI BOCIIUTATENIbHOM 1€ATEIbHOCTH, B TOM YHCIIE
B YaCTHU:

1) rpa:kIaHCcKOro BOCIIMTAHMSA:

c(OPMHUPOBAHHOCTh TPaXJAAHCKON MO3ZUIMK OOYYaIOUIerocsi Kak aKTMBHOTO M OTBETCTBEHHOTO YJIEHA
POCCHIICKOTO 00I11eCTBA;

OCO3HaHHE CBOMX KOHCTUTYIIMOHHBIX MIPaB U 00SI3aHHOCTEH, YBaXKEHHE 3aKOHA U TIPABOMOPSIKA;

TOTOBHOCTh K COBMECTHOI TBOPYECKOW NEATENbHOCTH IPU CO3JaHUHM Y4YEOHBIX MPOEKTOB, PEIICHUU
y4eOHBIX ¥ MMO3HABATENbHBIX 33/1a4, BHITOTHEHUN OMOIIOTHYECKUX IKCIIEPUMEHTOB;

CIOCOOHOCTH OMPEENIATh COOCTBEHHYIO MO3UIIMIO [0 OTHOIICHUIO K SIBJICHUSM COBPEMEHHOW >KU3HU U
OOBICHATH €€;

YMEHHE YUYUTHIBaTh B CBOUX JIEHCTBUAX HEOOXOAWMOCTh KOHCTPYKTHMBHOI'O B3aUMOJICHCTBUS JIOAEH C
pa3HbIMH YOEKICHHUSIMHE, KYIbTYPHBIMU IIEHHOCTSMHU U COIUANBHBIM MOJOXKEHHEM;

TOTOBHOCTh K COTPYAHHYECTBY B IPOLIECCE COBMECTHOI'O BBIMOJIHEHMS YU4e€OHBIX, MO3HABATENbHBIX U
HCCIIEIOBATENFCKUX 3aJ1ad, YBAKUTEIHHOTO OTHOIICHHUS K MHEHHMIO OTNIMOHEHTOB MPU OOCYKIEHUU CHOPHBIX
BOIIPOCOB OMOJIOTUYECKOTO COAECPKAHMS;

TOTOBHOCTh K T'YMaHUTapHOU U BOJOHTEPCKOU JEATENBHOCTH;

2) NIaTPUOTHYECKOI0 BOCIIUTAHUSA:

c(hOPMUPOBAHHOCTh POCCHICKON TpakJAHCKON HACHTUYHOCTH, MATPUOTHU3MA, YBAXKEHHUS K CBOEMY
HapoJy, YyBCTBAa OTBETCTBEHHOCTH mnepen PoanHOIM, ropmnocTu 3a CBOWM Kpai, cBOO PoauHy, CBOM SI3BIK U
KYJIbTYpY, MPOILIOE U HACTOSIIIEE MHOTOHAIIMOHANIbHOTO Hapoaa Poccuu;

LIEHHOCTHOE OTHOIIEHHE K MPUPOJHOMY HACIENUIO U MaMATHUKAM MPHUPOJbI, JocTHkeHUsIM Poccun B
HayKe, HCKYCCTBE, CIIOPTE, TEXHOJIOTHSIX, TPYIE;

CIOCOOHOCTH OLIEHMBATh BKJIAJ POCCUMCKUX YUYEHBIX B CTAHOBJIEHUE U Pa3BUTHE OMOJIOTUHU, TOHUMaHUS
3HaYeHUs! OMOJIOTHH B TO3HAHUH 3aKOHOB MPHUPO/IbI, B )KU3HU YEIIOBEKA U COBPEMEHHOTO OOIIECTBA;



uaelHas yoexIEHHOCTh, TOTOBHOCTh K CIy)KeHHIO M 3ammure OTedecTBa, OTBETCTBEHHOCTh 3a €ro
cyne0y;

3) 1yXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUS

OCO3HaHHUE AYXOBHBIX [IEHHOCTEH POCCUIICKOr0 Hapo/a;

c(OPMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHMS, ITUYECKOTO ITOBE/ICHUS;

CHOCOOHOCTH OLICHMBATh CUTYAIMIO U IPUHUMATh OCO3HAHHBIE PELICHHs], OPUEHTHPYSICh HA MOPAJIbHO-
HPaBCTBEHHBIE HOPMBI U IICHHOCTH,

OCO3HaHHUE JIMYHOTO BKJIaJa B IOCTPOEHUE YCTOMYMBOTO OYAYIIETo;

OTBETCTBEHHOE OTHOILLIEHHE K CBOUM POAMTENSAM, CO3JaHUIO0 CEMbU Ha OCHOBE OCO3HAHHOI'O NMPUHATHS
LIEHHOCTEN CEMEMHOM KU3HU B COOTBETCTBHUH C TPAIUIIUsIMU Hapo10B Poccuu;

4) 3CTeTHYeCKOro BOCIIMTAHUS:

ACTETUYECKOEe OTHOIICHHE K MHUPY, BKJIIOYAs 3CTETUKY ObITa, HAYYHOTO U TEXHUYECKOIO TBOPYECTBA,
CTopTa, TpyZa, OOIIECTBEHHBIX OTHOILICHHIA;

MMOHMMAaHKUE YMOLIMOHAIBHOTO BO3ACHCTBUS KUBOU MPUPOABI U €€ IEHHOCTH;

TOTOBHOCTh K CAaMOBBIPDAKCHHMIO B Pa3HBIX BHJAX HCKYCCTBa, CTPEMJICHUE IMPOSBIATH KadecTBa
TBOPUYECKOH JINYHOCTH;

5) ¢usnyeckoro BocnHUTAaHUS, (OPMHUPOBAHHUS KYJIbBTYPbl 3/0POBbSI U 3IMOIMOHAILHOIO
0J1aronoy4us:

MMOHMMAaHUE U peau3alus 3J0pOBOT0 U 0e30MacHOro o0pasa KU3HH (310pOBOE MUTAHUE, COOIOCHUE
TUTHEHUYECKUX MPaBWI U HOPM, COATaHCUPOBAHHBIA PEKUM 3aHATUN M OTAbIXA, pPeryisipHas Quandeckas
aKTUBHOCTH), OEPEKHOTO, OTBETCTBEHHOTO M KOMIIETEHTHOTO OTHOUICHUSI K COOCTBEHHOMY (DpU3HUECKOMY H
MICUXUYECKOMY 3/I0POBBIO;

MOHMMaHWE UEHHOCTH NPaBWJI WHIMBHIYaTbHOTO M KOJUICKTHBHOTO O€30IacHOTO IOBEIEHHUS B
CUTYaIUSIX, YTPOXKAIOUINX 3I0POBBIO U KU3HU JIIOJIEH;

OCO3HAHME TIOCIICACTBUN W HENPUATHS BPEIHBIX NPUBBIUEK (YIOTPEOJICHHS aIKOTOJISA, HAPKOTHKOB,
KYpeHHUs);

6) TpyaoBOro BocnuTaHus:

TOTOBHOCTB K TPYAY, OCO3HAaHUE IIEHHOCTH MacTepPCTBa, TPYAOTIO0HE;

TOTOBHOCTb K AaKTHBHOH JI€ATEIILHOCTH TEXHOJOTHMYECKOW W COUMAIBHOW HAaINPaBICHHOCTH,
CHOCOOHOCTh HHUIIMUPOBATD, TUTAHUPOBATH U CAMOCTOSITENIHO BBIMIOJIHATH TAKYIO 1€ATEIbHOCTS;

MHTEpEC K pasiuyHbIM cepam npodecCHOHATbHONW JEeSTeNbHOCTH, YMEHHE COBEpIIaTh OCO3HAHHBIN
BbIOOp Oynymieil npodeccuu U peann30BbIBaTh COOCTBEHHBIE )KU3HEHHBIE TUIAHBI;

TOTOBHOCTb U CLIOCOOHOCTH K 0Opa30BaHUIO U CaMOOOPa30BaHUIO Ha IPOTSHKEHUN BCEH KU3HU;

7) 3K0JIOrM4eCKOro BOCIIUTAHMSA:

HKOJIOTMUYECKHU 11eJIeCO00pa3HOe OTHOILEHUE K MPHUPOJAE KaK MCTOUYHUKY JKU3HM Ha 3emile, OCHOBE €€
CYIIECTBOBAHHUS;

TIOBBIIIEHUE YPOBHS SKOJOTMYECKON KYIBTYpBI: MPUOOPETEHHE ONBITA TUIAHUPOBAHHS TTOCTYIIKOB U
OLIEHKU MX BO3MOXHBIX MOCJIECTBUI 1JIs1 OKpYXKaroIel cpe/ibl;

OCO3HaHUeE TI100aIbHOI0 XapaKkTepa dKOJOTHYECKUX TPOoOIeM U MyTel UX pelIeHMUs;

CIOCOOHOCTH MCIIOJIb30BaTh MPHOOpETaeMble MPU U3yUYEeHUH OHMOJIOTHM 3HAHUS U YMEHUSI IPU PELIeHUN
po0JieM, CBSI3aHHBIX C PALIMOHAIBHBIM IIPUPOJIONOIb30BaHUEM (COOIII0IEHNE TTPaBIIl IOBEJCHUS B IPUPOJE,
HaNpaBJICHHBIX Ha COXpaHEHHE PaBHOBECHUS B 9KOCUCTEMAX, OXPaHy BUOB, SKOCUCTEM, Onochepsl);

AKTUBHOE HENpPHATHE [EUCTBUNA, MNPUHOCIIINX BpPEd OKPYXKAIOUIEH MPUPOJAHON Cpelne, YMEHHE
MPOTHO3UPOBATh HEOJArONMpPUATHBIE OSKOJIOTMYECKHUE IOCIEACTBUS MPEANPUHUMAEMBIX JEHCTBUH U
MpeOTBpAaIIaTh UX;

HAJIMYME PA3BUTOIO SKOJOTMUYECKOTO MBILIUICHHUS, SKOJIOTUYECKOH KYyJIbTYpPbI, ONbITa JIEATEIbHOCTH
HKOJIOTUYECKON HAIPaBIEHHOCTH, YMEHHUSI PYKOBOJICTBOBATHCS IMH B TIO3HABATEIILHOW, KOMMYHUKATHBHON U
COLMAJIbHOW MpPaKTHKE, TOTOBHOCTH K YYaCTHIO B TPAKTHYECKOW JESATEIBHOCTH SKOJIOTHYECKOM
HaIpaBJIEHHOCTH;

8) HeHHOCTH HAYYHOI 0 MO3HAHUSA:



c(OPMHPOBAHHOCTH MHUPOBO33PEHHS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO Pa3BUTHsSI HAYKH U
OO0I1IECTBEHHOH MPAKTHUKH, OCHOBAHHOI'O Ha IMAJIOre KYJIbTYp, CIOCOOCTBYIOIIEr0 OCO3HAHUIO CBOETO MECTA B
MIOJINKYJIbTYPHOM MHPE;

COBEPLICHCTBOBAHUE SI3BIKOBOM M YMTATENbCKOW KyJIbTYpPBl KaK CPEICTBA B3aUMOJCHCTBUS MEXIY
JIIOJIbMU U TT03HAHUS MUPA;

IIOHMMaHMe crelupUKN OMOJOTUM KaK HayKH, OCO3HaHMs €€ poiu B (JOPMHUPOBAHUHU PALMOHAIBHOTO
HAYYHOTO MBIIUICHUS, CO3JAAHUU LEJIOCTHOTO IpPEJICTaBIeHUsI 00 OKpYXarolleM MHpEe KaK O EIHHCTBE
IPUPOJBI, YENOBEKAa M O0OLIecTBa, B IO3HAHUM IPHUPOJIHBIX 3aKOHOMEPHOCTEM M peleHuHu mpobiem
COXPAaHEHHUs IPUPOJIHOTO PABHOBECHS;

yOexIEHHOCTh B 3HAYMMOCTH OMOJIOTUU /17151 COBPEMEHHOM LIMBUIIM3ALMN: 00ECTIE€YeHUs] HOBOTO YPOBHS
Pa3BUTHS MEIUIMHBI, CO3/JaHUE MEPCIIEKTUBHBIX OMOTEXHOIOTUH, CIOCOOHBIX PEIIaTh PECYpCHBIE MPOOIEMBI
pa3sBUTHsI YEJIOBEUYECTBA, MOUCKA IMyTeHl BBIXOAA M3 INIOOAIBHBIX 3KOJOIMYECKMX IpolieM M obecredeHus
nepexosa K YCTOMYMBOMY pa3BUTHIO, pPAlMOHAIBHOMY HCIOJIb30BAaHUIO IPHUPOAHBIX PECYPCOB U
(OpMHPOBAHUIO HOBBIX CTAHJAPTOB KHU3HH;

3aWHTEPECOBAHHOCTh B IOJIyYCHHH OMOJOTMYECKUX 3HAHUM B LENAX IMOBBIMICHHUS OOLIEH KYIbTYpHI,
€CTECTBEHHO-HAyYHOW IPaMOTHOCTH, KaK COCTaBHOM 4yacTHU (PYHKIMOHAIBHOW IPaMOTHOCTH OOYYaroLIUXCH,
(bopmMHupyeMoii TTpH N3y4eHUH OMOJIOTHH;

[IOHMMaHHE CYLUIHOCTH METOJOB I03HAHMS, HCIOJIb3yEeMbIX B €CTECTBEHHBIX HayKaX, CHOCOOHOCTH
UCIOJIb30BaTh II0JIydaeMble 3HAHUS Ul aHadu3a U OOBACHEHUS SBIEHUI OKpPYXKAIOIIEro Mupa u
IPOUCXOJAIIUX B HEM U3MEHEHUH, yMEHUE JieflaTh 000OCHOBAaHHbIE 3aKJIIOYEHUSI Ha OCHOBE HAYYHBIX (PAKTOB
Y UMEIOUINXCS JaHHBIX C €O MOTYYEHUs JOCTOBEPHBIX BHIBO/IOB;

CIIOCOOHOCTh CaMOCTOATENBHO HCIOJIb30BaTh OMOJIOTMYECKME 3HAHMS JJI pelIeHus MpoliieM B
peaJIbHBIX KU3HEHHBIX CUTYaIUsX;

OCO3HAaHHWE LEHHOCTU HAy4yHOW JEATENBHOCTH, TIOTOBHOCTb OCYILECTBIATh IPOEKTHYIO U
HCCIIEIOBATENbCKYIO ACSITEIbHOCTh UHIUBUYaIbHO U B TPYIIIIE;

TOTOBHOCTh M CIIOCOOHOCTb K HENpEphIBHOMY OOpPa30BaHMI0 M €aMOOOpa30BaHUIO, K AKTUBHOMY
MIOJTYYCHUIO HOBBIX 3HAHUH 110 OMOJIOTHU B COOTBETCTBHH C KU3HEHHBIMH MMOTPEOHOCTSMHU.

METAINIPEIAMETHBIE PE3YJIbTATHI

MertamnpeaMeTHbIe pe3ybTaThl OCBOCHHS yueOHOTo mpeaMmera «broorusy BKIIOYAIOT: 3HAYUMBIC JIIIS
(dbopMHpOBaHHS MHUPOBO33pPEHUsI OOYYAIOIIMXCS MEKIUCLUUIUIMHAPHBIE (MEXIIpEeIMETHbIE) OOIIeHayYHbIe
MOHATHUS, OTPAXKAIOIIWE [EJIOCTHOCTh HAYYHOM KapTUHBI MHpa H CIeUU(UKY METOJOB IO3HAHWS,
UCMOJIb3yEeMbIX B €CTECTBEHHBIX HayKax (BEILECTBO, SHEPIHs, sIBIIEHHE, MPOLECC, CUCTEMa, HayuyHbIH (aKT,
NPUHIUI, THUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpHs, WCCIeOBaHUE, HaONIoJeHNe, W3MepeHHue,
HKCHEPUMEHT M JApYyrue); YHHBepcalbHble YyueOHbIe JeicTBUs (ITO3HABaTENbHbIE, KOMMYHHUKATHBHBIE,
perynaTuBHble), obecrneunBaomue (GopmupoBaHue (YHKIUMOHAIBHOM T'PaMOTHOCTM M COLIMAJIbHOU
KOMIIETEHIIMH 00Y4aroLuXcsl; CIIOCOOHOCTh 00YYaIOLIMXCSl NCIOIb30BATh OCBOSHHBIE MEKUCIUIUIMHAPHBIE,
MHUPOBO33PEHUYECKHE 3HAHWS W YHHBEPCAJIbHBIE y4YeOHBIC IEHCTBHS B TIO3HABATEILHOW W COIMAIBHOMN
MIPAKTHKE.

B pesynbTare uzyuenus OMoJioruy Ha YpOBHE CpefHero oOuiero oopazoBanus y odydaromerocs OyayTt
copMHpOBaHbI MTO3HABATENbHbIE YHUBEPCAJIbHBIE YUeOHBIE JEHCTBHS, KOMMYHHKATHBHbBIE YHHUBEPCAJIbHbBIE
yaeOHbIe ISHCTBUS, PETYIATUBHBIC YHUBEPCAIBHBIC YUeOHbIC ACHCTBHUS, COBMECTHAS JIESTEILHOCTb.

MertamnpeaMeTHble pe3ysbTaThl OCBOEHHsI MPOTPaMMBl CpeIHEro oOmero oOpa3oBaHMs JIOJDKHBI
OTpaXKaTh:

OsJaieHNe YHUBEPCAIbHBIMM YUYeOHBIMH O3HABATEIbHBIMHU 1€CTBUSIMM:

1) 6a3oBblIe JJOrHYECKHUeE TeHCTBHUS:

CaMOCTOSITENIbHO (hOPMYIIMPOBATH U aKTYaJIM3UPOBATh MPOOJIEMY, pacCMAaTPUBATh €€ BCECTOPOHHE;

WCTIOJIH30BATh NP OCBOSHUH 3HAHWUN MPUEMBI JIOTHYECKOTO MBINUICHUS (aHAJTN3a, CHHTE3a, CPABHEHHS,
Kiaccuukanuu, o00OIIEHHs), pacKpbIBaTh CMBICT OMOJOTMYECKMX TMOHATUN (BBIICNATH UX XapaKTepHbIE
MIPHU3HAKH, YCTAHABIIMBATH CBS3H C IPYTHMH TIOHSATHIMH);



ONpEAEATh LENHU JEATEIIbHOCTH, 3a/jaBas IapaMeTpbl U KPUTEPUM HX JOCTH)KEHHUS, COOTHOCHUTH
PE3yabTATHI AESITEIBHOCTH C IOCTABICHHBIMH LIESMU;

MCIIOJIb30BATh OMOJIOTUYECKUE TIOHATHS 111 OObsICHEHUS (PAKTOB M SBJICHUN )KUBOM MPUPOJIBI;

CTPOUTH JIOTHUECKUE PACCYKACHUsA (MHAYKTUBHBIC, JEIyKTHBHbIE, [0 aHAJOTUHU), BBIABIATH
3aKOHOMEPHOCTH U MPOTUBOPEUHS B pACCMATPUBACMBIX SIBJICHUSX, (POPMYITHPOBATH BBIBOABI M 3aKIIIOYCHHUS;

IIPUMEHATh CXEMHO-MOJIENIbHBIE CPEACTBA JJIs MPEICTaBICHUS CYILIECTBEHHbIX CBsI3€il U OTHOLIEHUH B
M3Yy4aeMbIX OMOJOTMYECKHX OOBEKTaX, a TaKKe MPOTHBOPEUYHMH Pa3sHOTO POJa, BBIIBICHHBIX B Pa3IHYHBIX
MH(GOPMALIMOHHBIX UCTOUHUKAX;

pa3pabarbiBaTh IUIaH peIICHUS MPOOJEeMbl C YYETOM aHalW3a HMEIOIUXCS MaTepHaJbHBIX U
HeMaTepHUaJIbHbIX PECYPCOB;

BHOCHUTb KOPPEKTHUBBI B JIEATEIBHOCTD, OLIEHUBATh COOTBETCTBUE PE3YJIHTATOB LIEJISIM, OLICHUBATh PUCKU
HOCTIEJICTBUM JeATEIbHOCTH;

KOOPJAMHUPOBATh M BBHINOJHATH PadOTy B YCIOBHAX PEaJbHOI0, BUPTYaIbHOIO U KOMOMHHUPOBAHHOTO
B3aHMOJCHCTBUS;

pa3BUBaTh KPEaTUBHOE MBIIIJICHUE NIPU PELIEHUH KU3HEHHBIX IIPO0OJIEM.

2) 6a30BbIe HCCJIEA0BATEILCKHE IeHCTBHS:

BJIJICTh HABBIKAMHU y4eOHO-HCCIIEOBATENLCKON M MPOCKTHOM /IEATEIIbHOCTH, HAaBBIKAMU Pa3peIICHUs
po6ieM, CoCOOHOCTBIO U TOTOBHOCTBIO K CaMOCTOSITEIbHOMY IOMCKY METOAOB PELICHUs MPAKTUYECKUX
3aJ1a4, IPUMEHEHUIO Pa3IMYHbIX METOJIOB MIO3HAHNUS;

HCIOJIb30BaTh Pa3jIMyHbIe BHUJIbI AEATEIBHOCTU IO MOJIyYEHHIO HOBOI'O 3HAHMs, €ro MHTEpIpeTaluy,
npeoOpa3oBaHUI0 M TMPUMEHEHHI0O B YYEOHBIX CHUTYalMsiX, B TOM WYHCJIE TP CO3AAHUU YYEOHBIX U
COLIMAJIbHBIX MIPOEKTOB;

(dbopMHpOBATh HAYYHBIN THUIT MBIIUICHUS, BIAIETh HAYIHOW TEPMUHOJIOTHEH, KIFOUEBBIMH MTOHATUSMH H
METOJaMU;

CTaBUTh U (OPMYIMPOBATH COOCTBEHHBIC 33/1a4l B 0Opa30BATENBbHON AEATEIBHOCTH M KM3HEHHBIX
CUTYyaLUsX;

BBISIBJISITH I[IPUYMHHO-CJIEACTBEHHBIE CBSI3M M aKTyaJM3UpOBaTh 3ajady, BBIABUTrAaTb THIOTE3y €€
peleHtsl, HAXOAUTb apTyMEHThI JUIs I0Ka3aTebCTBA CBOUX YTBEPKACHUH, 3a7aBaTh apaMeTpbl U KpUTEPUN
pelieHus;

aHAJIM3UpPOBaTh MOJIYYEHHBIE B XOJ€ pEUICHMsS 3a7ayd pe3yjbTaThl, KPUTHYECKU OLEHUBATH HX
JIOCTOBEPHOCTb, IPOTHO3UPOBATh U3MEHEHHNE B HOBBIX YCIIOBHSIX;

JlaBaTh OLIEHKY HOBBIM CUTYallUsIM, OLIEHUBATh PUOOPETEHHBIH OIBIT;

OCYILIECTBIATh  LIEJCHANpPABICHHBIA IMOMCK M€peHoca CpeACTB U CIOCOOOB  JACHUCTBUS B
npodecCHOHANBHYIO CPEey;

YMETb NIEPEHOCUTh 3HAHUS B TO3HABATENIbHYIO M MPAKTUYECKYIO 00JIaCTH )KU3HEAESITEIbHOCTH;

YMETh MHTEIPUPOBATh 3HaHUS U3 Pa3HBIX NPEIMETHBIX 001acTell;

BBIIBUTATh HOBBIE WJIEW, MpeJularaTb OPUTMHAJIbHBIE IMOAXOJbI M PELIEHMs, CTaBUTh MPOOJIEMbl U
3aJ1a4M, JOMYCKAIOLIUE AJIbTEPHATUBHBIE PELICHMUS.

3) padora ¢ nundopmanmeii:

OPHEHTUPOBATbCS B PA3IMYHBIX HCTOUYHMKAX MHGpopManuu (TeKcTe y4eOHOro mMmocoOus, Hay4dHO-
MOMYJISIPHOM JUTeparype, OMOJIOTMYECKUX CIOBApSAX M CIPABOYHMKAX, KOMIIBIOTEPHBIX 0a3zax [aHHBIX, B
WuTepHere), aHaIM3UpoBaTh HMH(DOPMAIMIO pa3lIUYHBIX BHAOB M (OpM MpEICTaBICHHS, KPUTHYECKU
OLIEHUBATD €€ JTOCTOBEPHOCTh U HEMPOTHUBOPEUUBOCTH;

(dbopMyIHMpOBaTH 3alPOCHl U MPUMEHSTh Pa3IMYHbIE METOJbI MpPU MOMCKE U O0TOOpEe OMOJIOrHMYECKON
nH(popMalu, HeOOXOAUMOM /1JIs1 BBIMOTHEHNS YUeOHBIX 3a7a4;

npuobperaTh OIIBIT HCII0JIb30BAHUS MH(POPMAIIMOHHO-KOMMYHHUKATUBHBIX TEXHOJIOTHA,
COBEpIICHCTBOBATH KYJIbTYPY aKTUBHOT'O MCIIOIb30BAHUSI PA3JIMUHbIX TOMCKOBBIX CHCTEM;

CaMOCTOSITENILHO BBIOMpATh ONTUMAaNIbHYIO (OpMy mpencTaBieHUs Ouosorndyeckoil uHpopmMauu
(cxembl, rpaduKH, TUarpamMmbl, TAOIHIIbI, PUCYHKHU U IPYTroe);



UCTOJb30BaTh HAYYHBIH SI3bIK B KayecTBE CpPEACTBA MpU paboTe ¢ Omojormueckoil mHdopmauuei:
MPUMEHATh XUMHYECKHE, (QU3MYECKHE W MAaTeMaTHYEeCKHUE 3HAKU M CHUMBOJIBI, (opmysbl, abOpeBHATypy,
HOMEHKJIATYpY, UCTIOJIBb30BaTh U MIPEOOPa30BBIBATh 3HAKOBO-CUMBOJIMYECKHE CPEACTBA HATIISTHOCTH;

BJIAJICTh HABBIKAMU pACIIO3HABAaHUS W 3aluThl HHMOpMaImu, HHOOPMAIMOHHONH 0e30MacHOCTH
JMYHOCTH.

OgJiaieHne YHUBEPCAJIbHBIMH KOMMYHUKATHBHBIMH €l CTBHSIMU:

1) o6menme:

OCYIIECTBIISITh KOMMYHHUKAIMM BO BceX cdepax KH3HH, aKTHBHO YYacTBOBAaTh B JHAJIOTE WIIU
IUCKYCCHM II0 CYIIECTBY OOCYyXJaeMol TeMmbl (yMEHHE 3aJaBaTh BOIPOCHI, BBICKA3bIBATH CYXKICHUS
OTHOCHUTEIIFHO BBINIOJHEHHS TIPEIaracMol 3aJadd, YYUTHIBATh WHTEPECHl M COTJIIACOBAHHOCTH IO3HMIIUH
APYTUX YYaCTHUKOB JMAJIOTA WU IUCKYCCUN);

pacrio3HaBaTh HeBepOAJbHBIC CpEICTBA OOINEHUS, IOHMMATh 3HAYCHUE COIHAIBHBIX 3HAKOB,
MPEMOCHUIIOK BOSHUKHOBEHUS KOH(DIUKTHBIX CUTYaIMi, YMETh CMATYaTh KOH(DIUKTHI U BECTH TIEPETOBOPHI;

BJIAJIETh PA3JIMYHBIMH CIIOCOOAMHU OOIIEHUS U B3aMMOJICHCTBHS, IOHUMATh HAMEPEHUs IPYTUX JIFO/ICH,
MPOSIBIISATh YBXKUTEIHHOE OTHOIICHHE K COOECeNIHHWKY UM B KOPPEKTHOH ¢opme (OopMyIupoBaTh CBOU
BO3PAXKCHHS,

Pa3BEPHYTO M JOTMYHO U3JIaraTh CBOIO TOUKY 3PEHUS C UCTIOIb30BAHUEM SI3BIKOBBIX CPEJICTB.

2) COBMeCTHAsI 1eSiITeJIbHOCTD:

MOHMMATh W WCIOJh30BaTh MPEUMYIICCTBA KOMAHIHOW W WHIAMBHIYAJILHON pabOTHl MPU pPEHICHUH
OMoJIOrNYecKoil Ipo0IeMbl, 000CHOBBIBATh HEOOXOMMOCTh IPUMEHEHUS TPYITIOBBIX (OPM B3aMMOJACHCTBUS
IIpU pelIeHnn y4eOHOH 3a1auu;

BBIOMPATh TEMATUKY U METOJbl COBMECTHBIX JCHCTBUI C y4€TOM OONIMX MHTEPECOB M BO3MOXKHOCTEH
Ka)X/I0TO YIeHa KOJUIEKTHBA,;

MPUHUMATh I[IEJTM COBMECTHOH JEATEIbHOCTH, OPraHWU30BBIBATH W KOOPAWHUPOBATH JCHCTBHS MO €€
JTOCTIDKEHHUIO: COCTAaBJIATH IJIaH NEHCTBHMU, PACIPENesATh POIH C YYETOM MHEHUH YYaCTHHUKOB, OOCYXKIaTh
pe3ybTaThl COBMECTHOW paOOThI;

OLICHMBATh KAa4eCTBO CBOEro BKJAZa M KaXJOTO yYaCTHHKAa KOMAaHIbl B OOMIMH pe3yabTaT II0
pa3pabOTaHHBIM KPUTEPHUSIM;

mpeJyiaraTh HOBBIC MPOCKTHI, OICHUBATh UACH C TIO3WIIMH HOBU3HBI, OPUTHHAILHOCTH, MPAKTUICCKON
3HAYUMOCTH;

OCYIIECTBIISITh TMMO3UTHBHOE CTPATETHYECKOE IIOBEIEHHE B PA3IMYHBIX CUTYAIUsIX, TPOSBIATH
TBOPUYECTBO U BOOOpakeHUE, ObITh MHUIIMATUBHBIM.

OByaieHne YHUBEPCAIBLHBIMH PeryJsiTUBHBIMU 1€l CTBUAMM:

1) camoopranu3amus:

WCIIOJIb30BaTh OWOJIOTWYECKUE 3HAHUWS JUISl BBISIBJICHUS MPOOJIEM W WX PEIICHHS B JKU3HEHHBIX W
y4eOHBIX CUTYAIHIX;

BBIOMPATh HA OCHOBE OMOJIOTMYECKUX 3HAHH II€JIEBBIE M CMBICIIOBBIE YCTAHOBKU B CBOMX JICHCTBHSAX U
MOCTYIIKAX 110 OTHOUIEHHUIO K )KMBOH NMPHUPOJIE, CBOEMY 370POBBIO U 370POBbIO OKPYKAIOIIUX;

CaMOCTOSITENTFHO OCYIIECTBIISTh TMO3HABATENBHYIO NESTEIHHOCTh, BBIABISATH MPOOJIEMBI, CTaBHTH H
(dbopMynupoBaTh cOOCTBEHHBIE 3a/1a4l B 00pa30BaTEIbHON ACSITENbHOCTH U KU3HEHHBIX CUTYAIIHSIX;

CaMOCTOSITEITFHO COCTABJISIT TUIAH PEIICHUS MTPOOIEMBI C YIETOM UMEIOIIUXCS PECYPCOB, COOCTBEHHBIX
BO3MOXHOCTEW U MPEAINIOYTEHN;

JaBaTh OIEHKY HOBBIM CHTYAIIHSIM;

pacimupsaTh paMKH y9eOHOTO MPeAMeTa Ha OCHOBE JIMYHBIX MPEATIOYTCHUN;

JeTaTh OCO3HAHHBIN BHIOOD, apTYMEHTHPOBATH €T0, OpaTh OTBETCTBEHHOCTD 32 PEIICHNUE;

OLICHUBATh TPHUOOPETEHHBIN OIIBIT;

CTIIOCOOCTBOBaTh (DOPMHUPOBAHHUIO M TPOSBICHUIO ITHUPOKOW JPYAHMIMU B Pa3HBIX 00JACTAX 3HAHUH,
MOCTOSIHHO TMOBBINIATH CBOM 00pa30BaTENbHBIN U KYIbTYPHBIN YPOBEHbD.

2) CAMOKOHTPOJIb:

JaBaTh OIEHKY HOBBIM CHUTYallUsIM, BHOCHUTh KOPPEKTUBBI B NIEATEIHHOCTh, OIEHHBATh COOTBETCTBUE
pe3yIbTATOB LEISIM;



BJaJIeTh HABBIKAMU TIO3HABATENbHOW pe(IeKCHuH Kak OCO3HAHMS COBEpLIACMbIX JCHCTBUH U
MBICIMTENBHBIX MPOLECCOB, UX PE3yJbTaTOB U OCHOBAHWM, MCHOIb30BAaTh NPUEMBI PEPIEKCUN A OLIEHKU
CHUTYalllH, BHIOOPA BEPHOTO PEIICHHS;

YMETb OLICHUBATh PUCKH U CBOEBPEMEHHO IIPUHUMATh PEIICHUS 10 UX CHHKEHUIO;

IIPUHUMATh MOTUBBI U apIyMEHTBI IPYTUX IIPU aHAIU3€E PE3YNIbTATOB IEATEIBHOCTH;

3) npuHsiTHE CeOs M APYTHX:

NPUHUMATD ce0s, TOHUMAast CBOM HEAOCTATKH U JIOCTOMHCTBA,;

IIPUHUMATHh MOTHUBBI U apIYMEHTBI IPYTUX IIPH aHAJIU3€E PE3YJIbTaTOB AEATEIbHOCTH;

IPU3HABATh CBOE IIPABO U MPABO APYTUX Ha OLINOKY;

pa3BUBaTh CIIOCOOHOCTh IOHUMATh MUP C MO3ULMU APYroro 4eJ0BeKa.

INPEAMETHBIE PE3YJIbTATHI

[IpenmeTHbIe pe3ylbTaThl OCBOCHUS cojaepkaHus ydeOHoro mpeamera «buomorus» Ha yriyOaéHHOM
YpPOBHE OpHEHTHUPOBaHBl Ha obOecnedeHue MpoduibHOro oOydeHHs oOydawmmxcs Ouonoruu. OHH
BKJIIOYAIOT: crienu(uIecKue i OMOJIOTHM HayyHbIE 3HAHUS, YMEHHS M CIIOCOOBI JEHCTBUI MO OCBOEHHUIO,
UHTEpIpETallMk U TpeoOpa3oBaHUI0 3HAHWUN, BUIBI JIEATEIHHOCTH MO TMOJYYCHHIO HOBBIX 3HAHUUH U HUX
MIPUMEHEHHUIO B PA3IMYHBIX YUCOHBIX, a TAKKE B PEAIbHBIX )KHU3HEHHBIX CUTyalusax. [IpenMeTHbie pe3ynbTaTsl
MIPEACTABJICHBI IO FOAaM U3Y4EHHUSI.

[IpenmMeTHBIE pe3ynbTaThl OCBOEHUS yueOHOro npeamMera «buonorus» B 10 kaacce n0MKHbBI OTPAXKaATh:

chOpPMUPOBAHHOCTh 3HAHUII O MeCTe M pOJU OHOJNOTMM B CHUCTEME €CTECTBEHHBIX HAyK, B
(hOpMUPOBAaHUH €CTECCTBEHHO-HAYYHOW KapTUHBI MUPA, B MMO3HAHUU 3aKOHOB MPUPOJBI U PEIICHUH MPOOIEM
paIoOHaIBLHOTO MPUPOAONOIB30BaHUS, O BKIIAJE POCCUMCKIX U 3apYOEKHBIX YUEHBIX B Pa3BUTHE OHMOJIOTHU;

BJIQJICHHE CUCTEMON OMOJIOTMYECKUX 3HAHUI, KOTOpasi BKIIOYAST: OCHOBOIIOJIATAIONINE OMOJIOTHUECKUE
TePMUHBI H TOHATUS  (KU3Hb, KIETKa, OpraHu3M, MeTa0oMu3M, TOMEOCTa3, CaMOpPEeryJslus,
CaMOBOCIIPOU3BE/IEHNE, HACJIEICTBEHHOCTb, MW3MEHUYMBOCTb, POCT U pa3BUTHE), OMOJOTMYECKHE TEOPUU
(knetounas teopus T. IlIBanna, M. IlIneinena, P. BupxoBa, XxpoMmocoMHass TeOpHsl HaCJIEICTBEHHOCTH T.
Moprana), yuenus (H. 1. BaBunoa — o neHTpax MHOrooOpasusi ¥ MpOUCXO0XKACHUS KYJIbTYpHBIX paCTeHUI),
3aKOHBI (eIMHOO0Opa3usi MOTOMKOB IEPBOrO IMOKOJEHUS, PACHICIICHUS, YUCTOTHl TaMeT, HE3aBHCUMOTO
HacnenoBanus ['. Menpens, roMooruueckux psaoB B HaclieqcTBeHHOW m3MeHuuBoctd H. U. Basunosa),
MIPUHIIMIIBI (KOMITTIEMEHTAPHOCTH );

BJIQJICHHE OCHOBHBIMH METOJaMHM HAy4yHOTO I[IO3HAHUS, MWCIOJIb3YyEMBIX B OHOJOTMYECKUX
HCCIIETOBAHMIX KUBBIX O0BHEKTOB (OMHCAHKE, U3MEPEHHE, HAOMIOIEHUE, SKCIIEPUMEHT);

YMEHHE BBIIEHATh CYLIECTBEHHBbIE MPU3HAKU: BHUPYCOB, KIETOK MPOKApUOT U  DYKapuoT,
OJTHOKJIETOYHBIX U MHOTOKJIETOYHBIX OPTaHM3MOB, B TOM YHCIIe OaKkTepwii, TpuOOB, pacTeHUH, )KUBOTHBIX U
YelloBeKa, CTPOEHUS OpraHoB M CHCTEM OpraHoB pAacT€HUM, IKUBOTHBIX, 4YEJIOBEKa, IPOLIECCOB
KHU3HEJCATSNLHOCTH, MPOTEKAIONUX B OPTraHM3Max pPACTEHUH, >KMBOTHBIX U YENOBEKa, OMOIOTMYECKUX
MpOIIECCOB: OOMEHa BemecTB (MeTabonu3M), MPEBpAIlCHUs] DJHEPTruu, OpOKEHHUs, aBTOTPOPHOTO U
rerepoTpoHOro THUMOB TMUTaHUS, (OTOCHMHTE3a W XEMOCHHTE3a, MHTO03a, MeHo3a, raMeToreHesa,
SMOpHOreHe3a, MOCTAIMOPHUOHAIIBHOTO PAa3BUTHS, PAa3MHOXKEHMS, WHIUBUAYAIBHOTO pPa3BUTUS OpraHu3Ma
(oHTOreHe3a), B3aMMO/IEHCTBHSI T€HOB, IeTepo3Kca, HCKYCCTBEHHOTO 0TOO0pa;

YMEHHE YCTaHABIIMBATh B3aUMOCBSI3M MEXIY OPTraHOUJAMU KJIETKM U HX (PYHKIUSIMH, CTPOCHUEM
KJIETOK pPa3HBIX TKaHeW U X (PYHKUIUSIMU, MEXKAY OpraHaMHU U CUCTEMaMH OPTaHOB Y PAaCTCHUA, )KUBOTHBIX U
YeJIoBeKa M UX QYHKIIUSIMH, MEXKTy CUCTEMaMU OPTaHOB U UX (PYHKITUSIMH, MEK/y dTallaMi OOMEHA BEIIECTB,
JTamaMH KJIETOYHOTO IMKJIa W SKU3HEHHBIX IUKIOB OPTraHW3MOB, 3TalaMd 3MOPHOHAIBLHOTO Pa3BUTHSA,
TeHOTUIIOM U (PeHOTUTIOM, (PEHOTUIIOM U (PaKTOpaMU Cpeibl OOUTAHUS;

YMEHHUE BBISBISATH OTIMYUTENbHBIE MPU3HAKHU >KUBBIX CUCTEM, B TOM YHCII€ PACTEHUW, KUBOTHBIX U
YeNoBeKa;

YMEHHE HCIIOJIb30BaTh COOTBETCTBYIOIIUE apTyMEHTHI, OMOJIOTHUECKYI0 TEPMHHOJIOTHIO U CHUMBOJIUKY
JUIS TOKAa3aTeNbCTBA POJCTBA OPTaHU3MOB Pa3HbIX CUCTEMATUYECKUX TPYIII;



YMEHUE pelaTh OHOJOTHMYECKHE 3a/aud, BBIABISATH HPUYMHHO-CICICTBCHHbIE CBS3H MEXIY
UCCIIElyEMbIMH OMOJIOTMYECKUMHM IPOLECCaMU UM ABJICHHUSMH, J€1aTh BBIBOABI M IPOrHO3bl Ha OCHOBAHUU
[IOJIyYEHHBIX PE3YyJIbTATOB;

YMEHHUE BBINOJIHATh Ja0OpaTOpHbIE M MpPAaKTUYECKUe padoThl, cOoONIOAaTh IpaBuUia Mpu pabore ¢
y4eOHBIM U J1a00paTOpHBIM 000pPYI0BAHUEM;

YMEHHUE BBIIBUraTh T'MIIOTE3bl, IPOBEPATh UX HKCIEPUMEHTANBHBIMU CpeACTBaMH, GOPMYIHUpYs LElb
HCCIIEIOBaHMs, aHAJIU3UPOBATh NIOJyUYEHHBIE PE3YJIbTAThl U JAEaTh BbIBObL;

YMEHHE YYacTBOBaTh B y4eOHO-HCCIIEOBATENIbCKOM paboTe Mo OMOJIOTMH, SKOJIOTMU U MEIULUHE,
MPOBOIMMON Ha 0a3e MIKOJIBHBIX HAYYHBIX OOIIECTB, U MyOJIWYHO MPEACTABIATH MOTYYEHHBIC PE3YIbTAThl HA
YUEHHUYECKUX KOH(PEPEHIHIX;

YMEHHE OLIEHUBATh D3TUYECKHE AaCIEeKThl COBPEMEHHBIX HCCIEIOBAaHUKW B 00JacTh OHONOTUH U
MeIULUHBI (KJIOHUPOBaHKE, UICKYCCTBEHHOE OIUIOZOTBOPEHUE, HAIPABIEHHOE N3MEHEHHE FeHOMa U CO3/1aHue
TPaHCTE€HHBIX OPIaHU3MOB);

YMEHHUE OCYILECTBIIATh OCO3HAHHBIN BBIOOp Oynylieil mpodeccuoHanbHON AEATENBHOCTH B 00JaCTH
OMOJIOTUHU, MEIUIIUHBI, OMOTEXHOJOTHH, BETEPUHAPUHU, CEIbCKOIO XO3sCTBA, MUIIEBOW MPOMBIIIIIEHHOCTH,
yrIIyOJsTh IO3HABATENbHBIA UHTEPEC, HAPaBICHHbIM Ha OCO3HAHHBIM BBIOOP COOTBETCTBYMOMLIEH podeccun
U TPOJIOJDKCHHE OMOJIOTUYECKOTO 00pa30BaHMs B OPTraHU3AIMAX CPEIHEro NpoecCHOHATBHOTO M BBICIIETO
oOpa3oBaHHs.

[IpenmMeTHBIE pe3ynbTaThl OCBOEHUS yueOHOro npeamMera «buonorus» B 11 kaacce n0MKHbBI OTPAXKATh!

c(OPMHPOBAHHOCTh 3HAaHMM O MeCTe M pPOJM OHOJOTMUM B CHCTEME €CTECTBEHHBIX HayK, B
(GbOopMHpPOBaHUN COBPEMEHHON €CTECTBEHHO-HAYYHOH KAapTHHBI MHUpA, B TO3HAHUHM 3aKOHOB TPUPOABI U
pELICHUM HKOJIOTUYECKUX IpOo0JIeM YeNoBEYeCTBa, a TAaKKe B PELIEHUH BONPOCOB PalMOHAIBLHOIO
IIPUPOIONOJB30BaHusA, U B (DOPMHUPOBAHUM LIEHHOCTHOI'O OTHOLIEHMSI K HpPHUpOJE, OOLIECTBY, YEIOBEKY, O
BKJIa/I€ POCCUHCKUX U 3apyOeXHBIX YUEHBIX-OMOJIOrOB B pa3BUTHE OUOJIOTHH;

YMEHHUE BIIQJIETh CHCTEMOW OMOJIOTMYECKUX 3HAHUM, KOTOpas BKIIOYACT ONPEACICHHUS W TOHMMAaHUE
CYIIIHOCTH OCHOBOIOJArarolUX OHOJIOrMYECKHMX TEPMHMHOB M MOHATHH (BHJ, SKocucTema, Ouocdepa),
ouosornyeckue Teopuu (3BomonoHHas Teopus Y. JlapBuHa, CHHTETHYECKas TEOPHSI BOIONNN), yueHHs (A.
H. CeBepuoBa — o nyrsax M HampasieHusx sBomonuu, B.W. Bepnaackoro — o Ouocdepe), 3aKoHBI
(renernueckoro paBHoBecus J[x. Xapau u B. BaiinOepra, 3aponpimeBoro cxoactBa K. M. bapa), npaBuna
(vuaumyma 1O. JIuOuxa, 5KOJOrMYECKOW NHHUpaMHIbl SHEPruu), rumotessl (rumoresa «mupa PHK» V.
I'unGepra);

YMEHHE BJaJeTh OCHOBHBIMH METOJAMM HAYyYHOTO IIO3HAHUS, HUCIOJIb3YeMBIMH B OHOJIOIMYECKHX
UCCIIEIOBAHUSX MHUBBIX OOBEKTOB M HKOCUCTEM (ONMMCaHWE, H3MEpEeHHe, HaOJII0JeHHE, SKCIIEPUMEHT),
croco0aMH BBISIBIICHUS U OLIEHKH aHTPOIIOT€HHBIX U3MEHEHUH B IPUPO/IE;

YMEHHE BBIJENATh CYIIECTBEHHbIE MPU3HAKU: BHJIOB, OHMOIE€OIEHO30B, AKOCHUCTEM U Ouochepsl,
CTaOWJIM3UPYIOIIETO, JIBUXKYIIETO M  Pa3pbIBAalOIEro €CTECTBEHHOro O0TOOpa, aulonaTpUuecKkoro |
CUMIIAaTPUYECKOTO BHJI000pa30BaHMsl, BIUSHUSA ABWKYIIMX CHJI SBOJIONMM HAa TeHO(OHJ MONyJIsLuy,
MPUCIIOCOOJIEHHOCTH OPraHU3MOB K cpejie OOMTaHUs, YepeloOBaHMs HalpaBJIEHUH SBOJIOIUH, KPYrOBOpPOTa
BELIECTB U MTOTOKA SHEPTUU B IKOCHCTEMAX;

YMEHHE YCTAaHaBIWBAaTh B3aWMOCBSI3M MEXIY IPOLECCAMU DBOJIOLWH, JBWKYIIUMH CHIIAMU
aHTPONOreHe3a, KOMIIOHEHTAMU Pa3IMUHbIX IKOCUCTEM U MPUCITOCOOJIEHUSIMU K HUM OPTaHU3MOB;

YMEHHUE BBISABIATH OTIMYUTENbHbIE MPU3HAKHU JKUBBIX CHCTEM, MPHUCIIOCOOJIEHHOCTh BUAOB K Cpelie
oOuTaHusi, aOMOTHYECKUX U OHOTHYECKUX KOMIIOHEHTOB JKOCHCTEM, B3aUMOCBS3€M OpraHM3MOB B
cooO11ecTBax, aHTPOIIOTEHHBIX U3MEHEHUH B 9KOCUCTEMaX CBOEH MECTHOCTH;

YMEHHE HCIOIb30BaTh COOTBETCTBYIOLIUE apTyMEHThI, OMOJIOTHYECKYI0 TEPMUHOJIOTHIO U CUMBOJIHUKY
JUIA J10Ka3aTebCTBA POJCTBA OPraHM3MOB Pa3HbIX CHUCTEMATUYECKUX TPYII, B3aUMOCBSI3M OPraHU3MOB U
cpelsl OOMTaHMSI, €IMHCTBA YEJIIOBEYECKHX pac, HEOOXOJUMOCTH COXpPAaHEHHs MHOrooOpas3usi BHUIOB U
9KOCHCTEM KaK YCJIOBHS COCYLIECTBOBAHUS IPUPOABI M UEJIOBEUECTBA;

yMEHHE peliath OHOJOTMYEeCKHe 3aJauyd, BBIABIATH MPUUUHHO-CIEACTBEHHBIE CBSI3U MEXKIY
UCCIIeTyeMbIMH OMOJIOTHYECKUMH IPOLECCaMU M SBICHHUSMH, J€7aTh BBIBOABI M MPOTHO3bl Ha OCHOBAHUU
MOJIyYEHHBIX PE3yIbTaTOB;



YMEHHUE BBINOJIHATh Ja0OpaTOpHblE M TPAKTHYECKUE pPabOThI, COOMIOAATH IMpaBwia npu pabore ¢
y4eOHBIM U 1a00paTOPHBIM 000PYAOBaHUEM;

YMEHHE BBIJIBUT'aTh TMIIOTE3bI, MPOBEPATh MX SKCICPHUMEHTAIBHBIMU CPEACTBAMH, GOpMyIUpys Lelb
WCCIICIOBaHMSI, aHATU3UPOBAThH MOJyYCHHBIC PE3YJIbTAThI U JI€TIaTh BHIBOIbI;

YMEHHE YYacTBOBAaTh B y4eOHO-HCCIIEOBATENBLCKOM paboTe Mo OWOJIOTHH, SKOJOTHH U MEIUIMHE,
MIPOBOJIMMON Ha 0a3e IIKOJIbHBIX HAYYHBIX OOIIECTB, U MyOJIMYHO NPEACTABIIATh IMOJYUYEeHHBIE PEe3YJIbTaThl Ha
YUEHHYECKUX KOH(PEPEHIIHIX;

YMEHHUE OLICHUBATh TMIIOTE3bl U TEOPUH O MPOUCXOKICHUHU KH3HH, YEJIOBEKA W YEIIOBEUECKUX pac, O
NPUYMHAX, TOCIEACTBUAX M CIIOCO0aX MPEJOTBpaIleHHs TI00aIbHBIX H3MEHEHUI B Onocdepe;

YMEHHUE OCYILIECTBIISATh OCO3HAHHBIN BBIOOp Oymymieil mpodeccHOoHaNbHON JEATEIIEHOCTH B 00JacTH
OMONIOTHH, 3KOJIOTHH, HPUPOIOINOIL30BAHUS, MEIUIMHBI, OMOTEXHOJIOTHH, IICUXOJIOTHH, BETCPUHAPHHU,
CEIILCKOTO XO03SiICTBA, MUIIEBOW MPOMBIIUICHHOCTH, YIIIYOJISTh MIO3HABATECILHBIA MHTEPEC, HAIPABJICHHBINA HA
OCO3HAHHBIM BBIOOP COOTBETCTBYIOIICH Mpodeccur W TPOAODKEHHE OHOJOrMYecKoro oOpa3oBaHUS B
OpTraHU3aIMsIX CPEIHEr0 MPOPECCHOHAIBHOTO B BBICIIIET0 00pa30BaHusl.



11 KIIACC

KounyecTBO 4acoB JIeKTPOHHbIE
Ne (undposbie)
/i HanmenoBaHue pa3iesioB H TeM MPOrPaMMBbI Beero Konrposbnbie  IlpakTuyeckne oGpa3oBaTebHbIE
padoTshI padoThI pecypen
1 3apokeHUE U Pa3BUTHE IBOJTIOLUOHHBIX 4
MpeJICTaBICHU B OMOJIOTUU
2 MuxkposBontonus 1 €€ pe3yJIbTaTbl 14 2
3 MaxkposBonronus 1 €€ pe3yabTaTbl 6
4 [IpoucxoxaeHue 1 pa3BUTUE KU3HU HA 3emIie 15 1.5
5) [IpoucxoxaeHune yeaoBeKka — aHTPOIIOTeHES 10 1
6 DKOJIOTHSl — HayKa O B3aUMOOTHOIIIEHUSIX E)praHmuMOB u 3 05
HAJOPTaHU3MEHHBIX CUCTEM C OKPYXKAroIIel cpenoit
7 OpranusMmsl U cpesia OOuTaHUS 1.5
DKOJIOTHS BUJOB U MOMYJISIIIUI 0.5
9 DKoJ0rus COOOIIECTB. DKOJIOTUYECKUE CHCTEMBI 12 0.5
10 buocdepa — rinobanbHast skocucrema 6
11 UYenmoBek U OKpyKaroIas cpea 6
12 PesepBHOE Bpems
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 0 7.5




n/n

11 KIIACC

Tema ypoka

OpomonnonHas teopus Y. lapsuna
JIBrokyiye cuiibl 3BOJIIOIMU BUAOB 110 Y. JlapBuHy

KoaudecTBO 9acoB

KonTposabHbie

Bcero
padoThI

IIpakTHyeckue
padoTshI

Jlara
U3yYeHUS

JJIeKTPOHHbIE
uudposbie
oOpa3oBaTe/ibHbIE

pecypchl

bopsba 3a cyiecTtBoBaHNE, €CTECTBEHHBIN 1
UCKYCCTBEHHBIN 0TOOp

DOopMUPOBAHUE CUHTETUYECKON TEOPHUH IBOIIOLIMHI

OTalbl 9BOJJIOLUMOHHOI'O ITponecCa: MUKPOSBOJIIOIMA U
MaKpO3BOJJIOIUA

o o1 AW NP

HOHy.TISH_II/Iﬂ — JJICMCHTAapHasa CANHHLA SBOJOIUN

A L T

3akoH reserudeckoro pasHosecus Jlx. Xapau, B.
Baiin6epra. Jlabopatopnas pabora «BrisiBieHue
M3MEHUYUBOCTH Y 0CO0Ei OJTHOTO BUIAA»

0.5

10

DneMeHTapHbIe (HaKTOPHI IBOITIOIUN
Oddekt ocHoBaremns. IHPexT OyTHUIOUYHOTO TOPIIBIIIKA

Murpanuu. M3onsauuu nonyasuuii: reorpapudeckas,
Ouosiornyeckas

11
12

13

14

EcrecTBeHHbII 0TOOp — HampaBisoUmii pakTop
HBOJIIOLIMH

[TonoBoii oT60p

[IprcnocoOaeHHOCTh OPraHU3MOB KaK pe3yibTaT
MUKposBoston. JlaboparopHas pabota «M3ydenue
apoMop(}030B U UAMOANANTALUN Y pACTEHUH U
KHUBOTHBIX)»

[Ipumeps! npucnocoOaeHN y OpraHu3MoB:
Mopdosoruueckue, GU3noIOrn4ecKue,
OmoxuMHUUecKue, mopeneHueckne. JlaboparopHas
pabota «lIpucrnocobaeHnst OpraHu3MOB U UX

0.5

0.5




OTHOCHUTCIIbHAasA HCHCCOO6P33HOCTB))

Bun, ero xputepun u ctpykrypa. Jlaboparopnas pabora

15 1 0.5
«CpaBHeHHE BUI0B 10 MOP(OIOTHUYECKOMY KPUTEPHUIO»

16 CrpykTypa BUIa 1

17 BumooOpa3oBanue Kak pe3yinbTaT MUKPOIBOIIOIUN 1

18 CBs13b MUKPO3BOJIIOLMH U SIIUAEMUOJIOT MU 1

19 Maxkpossosonust. [Taneonronorudyeckne MeTo bl 1
M3YUYEHUS SBOJIIOLIUU

20 buoreorpaduyeckue METOAbI U3YUCHUS IBOIOIHN 1

21 OMOPHUOIOrMUECKHUE U CPAaBHUTEIBHO- 1
MOpP(OJIOTMUECKUE METO/Ibl U3YUEHHsI 3BOJIIOLIUU

29 MornekysipHO-TeHeTHYeCcKre, ONOXMMHUYECKUE U 1
MaTeMaTHYECKUE METOJIbI N3YUEHHS SBOJIIOLIUU

23 OO01re 3aKOHOMEPHOCTH BOJTFOIIHH 1

24 AnantuBHas pagranus. HepaBHOMEpHOCTh TEMIIOB 1
HBOJIIOLIUU

25 HayuHble runoressl IpoMCX0XKIEHUS )KU3HU Ha 3emiie 1

26 JloHay4YHBIC MPEICTABICHUS O 3aPOXKICHUH KU3HU 1

27 OcHOBHBIE 3TaIlbl HEOPraHUYECKON IBOJIOLINN 1

28 ['uroTe3sl 3apOKACHNUS )KU3HU 1
Ucropus 3emnu u metoanl e€ nzyuenus. JlaboparopHas

29 pabota «/3ydyeHue 1 onucaHue NCKOMAeMbIX OCTaTKOB 1 0.5
JIPEBHUX OPTaHU3MOBY

30 HauanbHble 3Tanbl OpraHMyecKon IBOIIOLNH 1

31 OBOMIOIUS DYKapuOT 1
OCHOBHBIE 3Talbl YBOJIOIMH PACTUTEIBHOIO MHpA.

32 [TpakTryeckas padora «M3ydyeHue ocooeHHOCTEH 1 0.5
CTPOEHUS PaCTEHUI pa3HBIX OTAETIOBY»

33 OCHOBHBIE 3Tallbl BOJIIOLUY JKUBOTHOTO MUpPa 1

34 DOBouoLus )KUBOTHBIX. [IpakTHueckas paboTa 1 05

«3yuenne ocoOeHHOCTEN CTPOSHHS TO3BOHOYHBIX




KHNBOTHBIX»

35 Pa3Butue xu3HM Ha 3eMJIe IO IpaM U TIEpHOIaM 1

36 MaccoBbie BBIMUPAHUSI — 3KOJIOTHYECKHE KPU3UChI 1
MPOIILIIOTO

37 CoBpeMEHHBIH 3KOJOTUYECKUI KPU3HC, Er0 1
0COOEHHOCTH

38 CoBpeMeHHas CHCTeMa OPTaHHYEeCKOTO MUpPa 1

39 OCHOBHBIE CHCTEMATUYECKHE TPYIIIBI OPTaHU3MOB 1

40 AHTpPOTNOJIOTHS — HayKa O YEJIOBEKe 1

41 PasButne npeacraBieHnil 0 MPOUCXO0KACHUM YEIOBEKA 1
MecTo yenoBeka B CHCTEME OPTaHHYECKOTO MUDPA.

42 Jlaboparopnas pabota «M3yueHue ocobOeHHOCTEH 1 05
CTPOCHUSI CKeJIeTa YeJIOBEKa, CBI3aHHBIX C
IPSIMOX0XKJICHUEM»

43 JIBMOKyIIME CUIIBI aHTPOTIOTeHE3a 1

44 CooTHolleHne OMOJOTHYECKUX U COLMAIbHBIX 1
(axkTOpPOB B aHTPOIIOTEHE3E

45 OcCHOBHBIE CTaJUU aHTPOIIOTEHE3A 1

46 ITaneorenernka u najgeoreHOMHUKa 1

47 OBOIOIMS COBPEMEHHOTO YEJIOBEKA 1

48 YenoBeueckue pachl. HpaISTI/IquKa;I pabota «M3yuyenue 1 05
HKOJIOTUYECKUX aJIaNTaIfi YeTOBEeKa

49 MexaucuuImHapHble METOIbI aHTPOIIOIOTUU 1

50 3apoKJ€HUE U pa3BUTHE KOJIOTUU 1

51 Mertoab! akonoruu. JlabopatopHas pa6£)Ta «3yuenune 1 05
METOOB IKOJIOTHUECKUX UCCIIETOBAHHI»

52 3HaueHue KOJOTUYECKUX 3HAHUMN I YelloBeKa 1

53 Okonorndeckue haKTopsl 1
AbGuoTtnueckue pakTopbl. CBET KaK IKOJIOTHIECKUN

54 ¢axrop. JlabopaTtopHast pabota «BrisgBreHue 1 0.5

MPUCIIOCOOIECHUM OPraHU3MOB K BIUSTHUIO CBETa»




Aobuorudeckue paktopbl. Temmeparypa Kak
skosiornueckuii pakrop. JlabopaTopHas pabora

55 o 1 0.5
«BplIsBNIEHUE MPUCTIOCOOJIEHUH OPraHU3MOB K BIUSHUIO
TEMIIEPATYPHI»
Abunortnueckue GpakTopsl. BnaxxHocTs Kak
56 aKoJornueckuit paxrop. JlaboparopHas padbora 1 05
«AHaTOMHYECKHE OCOOCHHOCTH PAaCTEHUH U3 Pa3HbBIX
MECT OOMTaHUS»
57 Cpenpl 00MTaHUSI OPraHU3MOB 1
58 buonornueckue puTMbl 1
59 JKuzneHnHbie GOpMBI OpraHU3MOB 1
60 bruotnueckue hakTops 1
61 3HaueHne OMOTUYECKUX B3aUMOAEHCTBUI IS 1
CYIIECTBOBAHUSI OPTaHU3MOB B CpeJic OOUTaHUS
62 DKOJIOTMYECKUE XAPAKTEPUCTUKH MOIMYIISILIUN 1
63 OcHOBHbIE MOKa3aTeNN MOMYJIALNN: YUCICHHOCTD, 1
IUIOTHOCTbB, BO3PACTHAS U TIOJIOBAsi CTPYKTypa
64 OCHOBHBIE TIOKA3aTeNN TOMYJISIHHA: POKIAEMOCTb, 1
MPUPOCT, TEMI POCTA, CMEPTHOCTh, MUTPAIIUU
65 OKoJjoru4eckasi CTpykTypa nonyJssiuu 1
66 JInHaMUKa TONYIISIINAN U €€ peryIsnus 1
67 Kpussle pocra uncnennoctu nonysanuu. Kpuseie 1
BBDKMBAHHUS
68 Okonoruveckas Huiia Buaa. JlabopatopHas paborta 1 05
«IIpucnocobeHnst CeMsIH paCTEHHI K PACCEIICHUIOY
69 Bun kak cucrema momyssui 1
70 3aKOHOMEPHOCTHU TTOBEICHUS U MUTPAITHI )KHBOTHBIX 1
71 Coo0111ecTBO OpraHu3MOB — OHOIICHO3 1
72 OKocucrema Kak OTKpbITasi CHCTEMA 1
73 KpyroBoport BeliecTB ¥ MOTOK SHEPTUU B IKOCHUCTEME 1
74 OcCHOBHBIE TOKA3aTEIN IKOCUCTEMBI 1




75 DKOJIOTHYECKUE TTUPAMUJIBI 1

76 N3menenus cooOmecTB — CYKIECCHH 1

77 [TpupoHbIE 5KOCUCTEMBI. DKOCUCTEMBI 03€p U PEK. 1
DKOoCUCTEMBI MOpPEN U OKEAHOB

78 HpHng{HHe 9KOCHCTEMBI. DKOCUCTEMBI TYHJIp, JIECOB, 1
CTeNei, MMyCThIHb

79 AHTPOTIOTEHHBIE YKOCUCTEMBI 1

80 VYp6oskocucremsl. [IpakTrueckas padora «M3ydyenue u 1 05
omnucaHue ypOooIKOCHCTEMBI» '

81 3aK0H0Me£)HOCT£/1 (bopMHpOBaHUS OCHOBHBIX 1
B3aMMOJICHCTBHI OPTaHU3MOB B SKOCHCTEMAX
MexaHu3Mbl BO3IEUCTBUS 3arpsI3HEHAN pPa3HbBIX TUIIOB

82 Ha CyOOpPraHU3MEHHOM, OPTaHU3MEHHOM, 1
MOIYJISITUOHHOM M 9KOCUCTEMHOM YPOBHSX

83 buocdepa — obmieruranerapaast 060109Ka 3eMiIu 1

84 Yuenue B. . Bepranckoro o 6uochepe 1

85 3aKOHOMEPHOCTH CyIIeCTBOBaHMs OHOC(hepbl 1

86 KpyroBopoThI BemecTB U OHOT€OXUMHUECKHUE ITUKITBI 1

87 3oHasbHOCTB 6Huochepsl. OCHOBHBIE OMOMBI CYIIIN 1

88 YcroitunBocTh 6uoCcheps 1

89 DKOJI0rM4ecKre KPU3KUChl U UX TIPUYUHBI 1

90 BoszeiicTBue uenoBeka Ha Guochepy 1

91 AHTpOHOl:GHHO@ BO3/ICHCTBUE HA PACTUTEIIBHBIN U 1
KUBOTHBI MU

92 Oxpana npupozsl 1

93 OCHOBHbBIE IPUHIIMIIBI YCTOHUNBOTO Pa3BUTHS 1
YeJI0BEYEeCTBA U MIPUPOJIBI

94 ParmonanbsHOE MTPUPOIOIONE30BAaHUE U COXPAHEHUE 1
OMO0JIOTMYECKOTo pa3HooOpazus 3emin

95 O6006mmenue o Teme «MUKPOIBOTIOIUS U €€ 1

pe3yabTaThl»




9% O600meHue o Teme «MaKpOdIBOIIONUS U €€ 1
PE3YIIbTATHI»

97 O6o06menue no Teme «IIpoucxoxxaenne u pa3BuTHe 1
JKU3HH Ha 3eMJIe»

98 Oo6o61enue o teme «IIporucxokaecHHe YeToBeKa — 1
AHTPOTIOTCHE3)

99 O060061IeHre o TeMe «IKOJIOTHS — HayKa O 1
B3aMMOOTHOIICHHIX OPTaHH3MOBY

100 O06006meHue o reme «OpraHu3Mbl U cpeia OOUTAHUS 1

101 O6o06mienne o TemMe «IKOJIOTHS BHIOB U OIS 1

102 O6o06menue no Teme «brocdepa — rmodanpHas 1
9KOCHCTEMAY

OBIIEE KOJIMYECTBO YACOB I10 ITPOIT'PAMME 102 7.5




IPOBEPSIEMBIE HA EI'D 110 BUOJIOTNU TPEEOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJBHOM
IMPOTPAMMBI CPEJHET'O OBIIIET'O OBPA3SOBAHUSI

Ko .

I olllae SEMOL0 IIpoBepsiemble TpeGOBaHUS K MPeIMETHBIM Pe3y/JbTATaM OCBOEHUSI OCHOBHOI
poBep o0pa3oBaTe/ibHOI MPOrpaMMBbI CpeIHero o01ero 0opa3oBaHus

TpedoBaHMSI

CdopmupoBaHHOCTH 3HAHUI O MeCTE U POJIM OUOJIOTHU B CUCTEME €CTECTBEHHBIX HayK,
B (OPMHPOBAHUU COBPEMEHHOH €CTECTBEHHOHAYYHOW KapTUHBI MHpA, B IO3HAHHUU
3aKOHOB TIPHUPOABI W  PEHICHUMM JKU3HEHHO BaXHBIX COLMAIbHO-3THYECKUX,

1 HSKOHOMHYECKUX, JKOJIOTUYECKUX TNpoOJIeM 4YellOBeueCTBa, a TakXKe B PEUICHUU
BOIIPOCOB  PAI[MOHATILHOTO MPHUPOAOIOIb30BaHUsA, B (OPMUPOBAHUHM LIEHHOCTHOTO
OTHOILICHHS K TPUpPOJE, OOIIECTBY, YENIOBEKY; O BKJIAJIE POCCHHUCKHUX M 3apyOeHBIX
y4€HBIX — OMOJIOTOB B pa3BUTHE OMOJIOTUU

Bnanenne cucremoil 3HaHMH 00 OCHOBHBIX METO/AAaX HAy4YHOIO IIO3HaHUS,
UCIOJIb3YEMBIX B OMOJOTMYECKHX MCCIEAOBAHUSAX MKUBBIX OOBEKTOB U 3KOCUCTEM
(onmcaHue, u3MepeHue, NpoBeieHue HaOI0AeHui); criocodaMy BBISBICHHUS U OLIEHKU
AHTPOIIOI€HHBIX U3MEHEHUH B IPUPOJIE.

YMeHHE BBIABUTATb TUIIOTE3bI, IPOBEPATH UX ODKCIEPUMEHTAIbHBIMU CPEACTBAMHU,
bopMynHpys 1eNb UCCIEIOBAaHUS, aHATU3UPOBATh MOJYYECHHBIC PE3YNIbTaThl U JeJaTh
BBIBOJIBI.

BoisiBneHre  3aBUCUMOCTM  MEXIY  HUCCIEIYyEMbIMH  BEJIMYMHAMM, OOBSCHEHUE
MIOJIyYEHHBIX pe3yJbTaTOB U (OPMYJIMPOBAHHE BHIBOJOB C MCIIOJIb30BAHUEM Hay4HBIX
IIOHSATUI, TEOPUI U 3aKOHOB

YMeHue BhaseTh CUCTeMOW  OMOJOTMYECKMX  3HAaHMH, KOTOpas  BKJIIOYAET:
OCHOBOIIOJIATraroIye OMOJIOTMYECKUE TEPMUHBI U MOHATUS (KU3HB, KJIETKa, TKaHb, OpraH,
OpraHu3M, BUJ, MOMYJALUS, SKOocHcTeMa, OuoreHo3, 6uochepa; mMeradoiImM3M, TOMEOCTas,
KJIETOYHBI UMMYHUTET, OMOCHHTE3 OenKa, OMOMOIMMEpBI, TUCKPETHOCTh, CaMOPETYIISLIHS,
CaMOBOCIIPOU3BEIICHUE, HACIIEACTBEHHOCTb, M3MEHYMBOCTb, JHEPrO3aBUCUMOCTb, POCT U
pa3BUTHE);
Oouosiornyeckue teopuu: kinerouynas teopus T. llIBanna, M. Illneiinena, P. Bupxoga;
KJIOHAJIbHO-celeKTUBHOro ummynurera [I. Opmux, M.U. MeunukoBa, XpoMOcOMHas
Teopuss HacnenctBeHHocTH T. Moprana, 3akoH 3apoasimeBoro cxoncrsa K. bopa,
sBONMIOLMOHHAs Teopus Y. JlapBuHA, CHHTETHYECKass TEOPHUSA DHBOJIIOLUHU, TEOPUS
antporioreHe3a Y. [lapBuHa; Teopusi OuoreoueHo3a B.H. CykauéBa; ywyenune H.M.
BaBuiioBa 0 1ieHTpax MHOroo0Opas3us U MPOUCXOXKIACHUS KyJIbTYPHBIX PacTCHHUH, ydeHue
3 A.H. CeseprioBa 0 IyTaX M HampaBJIEHUsX 3BoJrouuu, yuyenue B.M. Bepnanckoro — o
ouocdepe);
3aKOHBI (€AMHOO00pa3usi MOTOMKOB IE€PBOIO IOKOJEHMS, paclIeIICHUs] MPU3HAKOB,
HE3aBHUCHUMOI'O HAcCJIeI0BaHMs MpU3HAKOB [. MeHJens; CIEIUIEHHOrO0 HaceI0BAHMS
IIPU3HAKOB M HapyIICHUs CLEIUIEHUs reHoB T. MopraHa; roMoJOrHYeCKUX psIOB B
HacneAcTBeHHOM wu3MeHuunBoctd H.M. BaBmnoBa; renernmueckoro paBHoOBecHs J[x.
Xapau u B. BaitnOepra; 3aposieBoro cxozactsa K. bapa; Ouorenernyeckuii 3akon 3.
I'exkens, @. Mromepa);
MIPUHLMIIBI (YUCTOTHI FaMET, KOMILJIEMEHTAPHOCTH);
npaBuia (MuauMyMma HO. JIuOuxa, 3KOJIOTHYECKOW MHUpaMHUIbI YUCET, OMOMAacChl |
SHEprun);
runote3bl  (koauepsatHoM A.M. Omnapuna, nepuyHoro OymboHa Jlx. Xonneiina,
mukpocgep C. Pokca, pudo3uma T. Yek)



VYMeHue pemaTb IOUCKOBBIE OMOJOrMYECKHE 3aJayd; BBIABIATh IPUUYUHHO-
CIJICZICTBEHHBIE CBSI3U MEKIY UCCIECAYEMBIMU OMOIOTMYECKIMHU 00BEKTaMH, MPOLIECCaMu 1
SIBJICHUSIMHU; J1€71aTh BBIBO/IbI U IPOTHO3bI HA OCHOBAHHMH IOJTy4YE€HHBIX PE3YJIbTATOB;
COCTaBJISITh TE€HOTHIIMYECKUE CXEMBbl CKpPEIIMBAaHMS Ui pa3sHbIX THUIIOB HACIEIOBAHUS
IPU3HAKOB y OPraHU3MOB, COCTABIIATh CXEMbI IEPEHOCA BEILIECTB U SHEPTUHU B HIKOCUCTEMAX
(Lenu nUTaHusl, MULIEBbIE CETH)

YMeHHe yCTaHaBIMBATh B3aUMOCBSI3H MEXKAY CTPOCHHEM M (YHKUHUSMHU: OPTaHOHJIOB,
KJIETOK Pa3HBIX TKaHEH, OPraHaMU M CHCTEMaMH OPraHOB y PAcTCHMi, KUBOTHBIX U
4eJI0BEKa; MEX/1y 3TarlaMyd 0OMEHa BELIECTB; 3TallaMy KJIETOYHOIO LIMKJIA U )KU3HEHHBIX
LIUKJIOB OpPraHU3MOB; 3TalaMHd 3MOPUOHAIBHOIO Pa3BUTHS; T€HOTUIIOM U (EHOTHIIOM,
¢deHoTUIIOM U (QaKTOpaMu cpenbl OOUTAHUS; MPOLECCAMU D3BOJIONMHU; JBHKYIIUMH
CHJIaMH aHTPOIOI€He3a; KOMIIOHEHTaMH Pa3IMyHbIX SKOCUCTEM U MPUCIIOCOOTICHUAMH K
HUM OPTraHHU3MOB

YMeHue BBIICNATh CYIIECTBEHHbIE TPU3HAKH:

CTPOCHHUSI BUPYCOB, KJICTOK MPOKAPHOT H  OyKAPUOT; OJHOKICTOYHBIX U
MHOTOKJIETOYHBIX OPTraHU3MOB, BHJIOB, OHOTCOIICHO30B, AIKOCHUCTEM U OHOCOEpHI,
CTPOCHHUSI OPraHOB M CHUCTEM OpPraHOB PACTCHH, XHMBOTHBIX, YEJIOBEKA; IPOIIECCOB
KHU3HENEATSIFHOCTH, MPOTEKAIONINX B OPraHU3Max PAacTEHHH, )KUBOTHBIX M YEJIOBEKa;
OMOJIOTMUECKUX TIpolleccOB: OOMeHa BemecTB (Meraboiu3M), HWHpoOpManuu U
MIpEBpaIeHHs] SHEPTHH, OPOKEHUs, aBTOTPO(HOTO U TeTepOTPOPHOrO THIIOB MUTAHUS,
doTocHHTE3a M XEMOCHHTE3a, MHUTO3a, Mel03a, raMeToreHesa, SMOpPUOrCHE3a,
NOCTAMOPHOHAIBHOTO ~ Pa3BUTHA,  Pa3MHOXKEHUS, HHIUBUAYAJTBHOTO  Pa3BUTHA
opranuzMa  (OHTOreHE3a), B3aMMOJICHCTBHS ~ T'€HOB, TeTEpO3Wca;  JICHCTBHIA
MCKYCCTBEHHOTO 0TOOpa, CTaOMIIM3HUPYIOMIETO, JBWXKYIIEIO W  pa3pbIBAIOIIETO
€CTECTBEHHOTO O0TOOpa; aUIOMAaTPHYECKOr0 W CUMIIATPHYECKOTO BHI000pa30BaHUS;
BIIMSIHUS JIBWOKYIIMX CHJI DBOJIIOIMK Ha T€HO(MOH] IMOMYJSALUH; MPHCIOCOOICHHOCTH
OpPraHU3MOB K cpelle OOMTaHUs, YepeJOBaHMs HANPABICHHI JBOJIOIMH, KPYroBOpOTa
BEIIECTB M ITOTOKA YHEPTUH B IKOCHCTEMAX

Cq)OpMHpOBaHHOCTB YMCHHA BBIACIIATh CYIICCTBCHHBLIC IMPU3HAKKW BHPYCOB, KIICTOK
MPOKAPUOT U DYKAPUOT;, OIHOKIETOYHBIX M MHOTOKIJIETOYHBIX OPTraHHW3MOB, BHUJIOB,
OMOTEOIIEHO30B M  JKOCHCTEM; OCOOEHHOCTH TIPOIECCOB OOMEHa BEIIECTB |
MpeBpaIeHs] PHEPTHUH B KJIETKe, (POTOCHHTE3a, IIACTUYECKOTO M JHEPreTUYECKOro
oOMeHa, XeMOCHHTEe3a, MUTO3a, Mei03a, OTUIOJOTBOPEHUS, PA3BUTHS U PA3MHOKCHHSI,
WHIUBUAYAIILHOTO DPa3BUTHUS OpraHu3Ma (OHTOTeHes3a), OOphObl 3a CyIEeCTBOBaHHE,
€CTECTBEHHOT0 0TOOpa, BUI000pa30BaHMs, MPUCIIOCOOIEHHOCTH OPTaHW3MOB K cpefe
O6I/ITaHI/I$I, BJIUAHUSA  KOMIIOHCHTOB JKOCHCTEM, AHTPOIIOTCHHBIX N3MEHEHUH B
HKOCHCTEMAax CBOEH MECTHOCTH, KPYroBOpPOTa BEIIECTB W MPEBpAIEHUs SHEPTUU B
ouocdepe

YMeHue UCTOoIh30BaTh COOTBETCTBYIONIUE apTyMEHTHI, OMOJIOTHYECKYIO TEPMHUHOJIOTHIO
U CHMBOJHMKY MAJI J0Ka3aTeIbCTBA POJICTBA OPraHM3MOB PAa3HBIX CHUCTEMATHYECKUX
IpyMI; B3aUMOCBSI3M OPraHMW3MOB U Cpelbl OOUTaHMS; €JUHCTBA YEIOBEYECKHX pac;
HEO0OXOIMMOCTH 370POBOTO 0O0pa3a >KWU3HMU, COXpaHEHUs pasHooOpasus BHUIOB U
9KOCUCTEM KaK YCJIOBHS COCYNICCTBOBAHMS IMPUPOJIBI M YEIIOBEUCCTBA

YMeHue KpUTUYECKH OILIEHHMBAaTh HWHMOPMaLKI0 OHOJIOTUYECKOTO  COJAEpIKaHMUS;
MHTEPIPETHUPOBATh ITHUECKUE AaCIEKThl COBPEMEHHBIX HCCIEOBaHUII B OWOJIOTHUH,
MeAUIMHE, OMOTEXHOJIOTUH; paccMaTpUBaTh IJI00AJIbHBIE IKOJIOTUYECKUE MPOOIEMbI
COBPEMEHHOCTH, (POPMUPOBATH 110 OTHOIIEHUIO K HUM COOCTBEHHYIO MO3HUIIHIO



Kon

INEPEYEHDb 2JIEMEHTOB COAEP KAHUA, IIPOBEPAEMBIX HA EI'D
1O BUOJIOI'NHA

IIpoBepsieMblii 3J1eMEHT COJAEePKAHMS

buonorusa xak HayKa. ’KuBble cucTeMbl U UX HU3YUCHUC

11

CoBpemeHnHass Ouonorusi — KOMIUIEKCHAass Hayka. buojormueckue Haykd U H3ydaeMble HMU
npoGyiembl. DyHIaMEHTANIbHBIE, PUKJIAHBIC U TOMCKOBBIC HAYYHBIC UCCIICIOBAHUS B OMOJIOTHH.
3HaueHue OuoNoOruM B (POPMHUPOBAHUU COBPEMEHHOW E€CTECTBEHHO-HAYyYHOW KapTUHBI MHpA.
IIpodeccuu, cBsizanHble ¢ Ouonoruedd. 3HadeHWE OWOJIIOTUM B MPAKTUYECKOW ACSITEITHLHOCTU
YeJloBeKa: MEAUIIMHE, CEIbCKOM X03SIICTBE, IPOMBIIIJIEHHOCTH, OXpaHe IPUPO/IbI

1.2

1.3

XKusple cucreMbl Kak mpeaMeT u3ydeHHst Ouosoruu. CBONCTBA JKUBBIX CHCTEM: €IUHCTBO
XUMHUYECKOI'O COCTaBa, JUCKPETHOCTh U LIEIOCTHOCTbD, CI0KHOCTh U YIIOPSJIOYEHHOCTb CTPYKTYpHI,
OTKPBITOCTh, CAMOOPraHU3alMsl, CAMOBOCIIPOU3BENIEHHE, PA3APAKUMOCTh, U3MEHUUBOCTh, POCT U
pa3BUTHE.

YPOBHH OpraHM3alMM JKUBBIX CHUCTEM: MOJEKYJSPHBIN, KIETOYHBIN, TKAHEBBINA, OPraHU3MEHHBIH,
MOMYJISITUOHHO-BUZIOBOM, 9KOCHCTEMHBIN (OmoreonenoTnueckuii), Ouocdepnsni. IIpomeccsr,
IPOUCXOJAIINE B JKUBBIX cucTeMax. OCHOBHblE TNpuU3Haku >kuBoro. JKu3Hb Kkak Qopma
CYLIECTBOBAHMSI MATEPUU

Metoner Ouonormdeckold Haykw. HaOmoneHue, u3MepeHHUE, SKCICPUMEHT, CHCTeMAaTH3aIlus,
MeTaaHanu3. [loHATHEe 0 3aBUCUMON M HE3aBUCUMOM MepeMeHHOU. [lnanupoBaHue sKCepuMEHTa.
[TocranoBka u mpoBepka rumote3. HynmeBas rumotesa. [lonstue BBIOOpKHM M €€ HOCTOBEPHOCTS.
Pa3bpoc B 6uonorunueckux aaHHbIX. OlEHKa JOCTOBEPHOCTH MOIYYEHHBIX pe3yabTaToB. [IpuuuHbI
HCKa)XCHHS Pe3yIbTaTOB AKCIIepUMEHTa. [[0HATHE CTATUCTHYECKOTO TeCTa

Knerka xak Ouoioruyeckas cucTemMa

2.1

Krnerka — cTpykTypHO-(pYHKIIMOHANBbHAS eAUHUIIA XUBOT0. McTOpus OTKpbITUS KiIeTKu. PaGoTh! P.
I'yka, A. JleBenryka. Knerounas teopus (T. IlIBann, M. Illneiinen, P. Bupxo). OcHOBHbIE
IIOJIOXKEHUSL COBPEMEHHOM KIIETOUHON TEOPUHU.

Metoapl MOJIEKYISIPHOM M KJIETOUYHON OMOJIOTHU: MHUKPOCKOMUs, XpomaTtorpadus, 31mekTpodopes,
METOJ MEUEHBIX aTOMOB, AU depeHnanbHoe HeHTPUPYTUPOBaHUE, KYIbTUBUPOBAHUE KIIETOK

2.2

XUMUYECKUN COCTaB KIETKH. Makpo-, MUKpO- U YJIBTPaMUKPOIEMEHTHL. Boma u €€ ponb Kak
pacTBOPUTEIIS, peareHTa, y4acTHe B CTPYKTYPUPOBAHUHU KIIETKH, TEIJIOPEryIsLUA. MUHEpaIbHbIE
BEIIECTBA KJIETKU, UX OHMoJoruueckas poib. Poib KaTHOHOB U aHMOHOB B KJIETKE.

buonoruueckue mnonumepsl. benku. AMUHOKHCIOTHBIM cocTaB OenkoB. CTpyKTyphl OenKoBOH
MoJieKkyibl. [lepBuuHas cTpykTypa Oenka, menTuaHas cBA3b. BropuuHas, TpeTHuHasi, YeTBepTHUHAS
cTpykTyphl. Jenaryparmus. CoiictBa OenkoB. Kimaccudukanus 6enkoB. buonornueckue GyHKIUMU
O€eJIKOB.

VYrneBonbl. MoHOCaxapupl, AWCAaxXapuibl, OJUTOCAXapUAbl M monucaxapuabsl. OOmwuii TIaH
CTpOeHUs U (PU3MKO-XUMHUUECKHE CBOMCTBA yIiieBOA0OB. bronornyeckue pyHKIMU yTII€BOIOB.
Jluuger. T'mapodunbHO-THApPOGOOHBIE cBOMcTBa. Kiaccubukamuss aunuaoB. TpuTrIUnepuabl,
¢dochomunuapl, BOCKH, cTepounbl. buonmormueckume QyHkuuu ngunugos. OOmme cBoiicTBa
OHMOJIOrMYEeCKUX MEMOpaH — TEKy4eCcTh, CIIOCOOHOCTh K CaM0O3aMbIKaHUIO, MOJTYIPOHUIIAEMOCTb.
Hyxneunossie kuciotel. JJHK u PHK. Crpoenne HyknenHoBbix kucnot. Hykineotuasl. [IpuHnmn
koMmiuiemMeHTtapHoctu.  [lpaBuno  Yapradda. Crpykrypa JAHK —  gBoiiHas  cnupadib.
Mecronaxoxaenue u o6nonornyeckue pynkunu JHK. Buast PHK. @ynkuuu PHK B kietke.
Crpoenue monekynsl AT®. Makposprudeckue cBsizu B Mosiekysie AT®. buonornyeckue GhyHKInmA
AT®. BoccraHoBJIeHHBIE IEPEHOCUHUKH, UX (QyHKIMU B KieTke. CekBenupoBanue [THK.
CtpykrypHast Ouojorusi: OHOXMMHYeCKHMEe U Ouodu3nyecKkue HCCIEIOBaHUS COCTaBa U
IPOCTPAHCTBEHHON CTPYKTYpPBl OMOMOJIEKY



2.3

Tunsl  kJIeTOK: dykapuoTHueckas ©  mOpokapuotudeckas. CTpyKTypHO-(GYHKIIMOHAJIbHBIE
00pa30BaHMsI KICTKH.

CtpoeHue mnpokapuoTHUeckoi kieTku. Kierounas creHka Oaktepuit m apxeil. OcoOeHHOCTH
CTPOEHUS TeTePOTPOPHOIN U aBTOTPOGHON MPOKAPUOTHUECKUX KIETOK. MECTO M POJIb MPOKAPHOT B
OnolLEeHO3aX.

Crpoenne u (YHKIMOHMPOBAHUE JSYKApUOTHYECKOM KieTkd. IlmazmaTtmueckass wmemOpaHa
(mna3manemma). CTpykTypa IUla3MaTHueckoil MemOpaHbl. TpaHCIOpPT — BELIECTB  4Yepe3
IUIa3MaTHYECKyl0 MeMOpaHy: maccuBHbIN (nuddy3us, obneryéunas nud¢ys3ust), aKTUBHBINA
(mepBUYHBIA W BTOPWUYHBIM aKTUBHBIN TpaHcropt). [lomymponuniaemocts MeMOpanbl. PaGora
HaTpUI-KaTMEeBOr0 Hacoca. DHAOMUTO3: MUHOIUTO3, (aronuro3. Dx3omuTo3. Kietoynas creHka.
Crtpykrypa 1 GyHKIUU KIETOYHON CTEHKH pAaCTeHHI, IpruOOB.

Huronnazma. Ilutozonmb. Llutockener. JIBuxkenue uuroriazmbl. OpraHoujbl  KIJIETKH.
OnHomeMOpaHHBIE OpraHOMIBI KJICTKU: sHAomiasMmarudeckas cerb (OIIC), ammapar I'ombmxw,
JU30COMBI, UX CTpOCHHE W (QYHKUUHU. B3auMOCBSI3b OJAHOMEMOpPAaHHBIX OPTaHOMJIIOB KIIETKH.
Crpoenue rpanynspHoro perukyinayma. CuHTe3 pacTBOpUMBIX OenkoB. CHHTE3 KIIETOUHBIX
MemOpaH. ['mankwii (arpaHylsipHBIN) SHAOIUIA3MATHUECKUH peTHKyiayM. CekperopHas (GyHKIUS
annapata ['onpmxu. TpaHcnopT BemiecTB B KieTke. Bakyonu pacturenbHbIX KieTok. KietouHsrii
cok. Typrop.

[TonyaBTOHOMHBIE OPraHOU bl KJIETKUA: MUTOXOH/IPUU, TUIACTUIBI.

CrpoeHre U QyHKIIMM MUTOXOHJPHHA W TuTacThl. IlepBHUYHBIC, BTOPUYHBIC U CIIOXKHBIC TUIACTHIBI
(OTOCHHTE3UPYIOLTNX FYKAPUOT. XIOPOILIACTHI, XPOMOILIACTHI, JICHKOIIACTHI BBICIIUX PACTCHHIA.
HememOpannsie opranougsl kieTkn CTpoeHHE W (PYHKIMHM HEMEMOpPAHHBIX OPraHOHMJOB KIIETKH.
Pubocombl. Mukpodunamentsl. Mplmeuynble  KieTku. Mukporpybouku. KieTtouHslii 1eHTp.
CrpoeHre U IBUKCHHE )KTYTUKOB U PeCHUYEK. MUKPOTPYyOOUKH TUTOIUIA3MEL. L[eHTpHOIIh.

SAnpo. Obonouka sipa, XpOMaTHH, KapuoIUIa3Ma, SAPBIINIKH, UX CTpoeHue U (QyHKUUU. SnepHblii
OenKxoBbIi MaTpukc. IIpocTpaHcTBEHHOE pacIONOKEHHE XPOMOCOM B MHTephazHoOM siape. bemkn
XPOMAaTHHA — TUCTOHBI.

Knerounsle BiimtoueHus. CpaBHUTENbHAs XapaKTEPUCTUKA KJIETOK JYKApUOT (pacTUTENbHOM,
KMBOTHOM, TPUOHOIN)

2.4

2.5

AccuMUISIIMS. U JUCCUMWIALUS — JIB€ CTOPOHBI MeTa0oiu3Mma. Tumsl OOMEHa BEIIECTB:
aBTOTPO(HBIA U TeTepoTpOoHBIN. YuacTHe KHUCIopoJa B OOMEHHBIX Ipolieccax. JHEPreTHIecKoe
obecrieyeHue kieTku: npeBpamieHne AT® B oOMeHHBIX mpoueccax. DepMEeHTaTUBHBIM XapakTep
peakiuii KJIeTouHoro Meradonusma. OEepMEHTHI, UX CTPOEHUE, CBOMCTBA W MEXaHU3M JICUCTBUSL.
Kodepmentsl. OTianuust (pepMEHTOB OT HEOPraHUYECKUX KaTaiu3aTopoB. benku-akTUBAaTOpHI U
OeNKU-UHTMOUTOPBI. 3aBUCUMOCTh CKOPOCTH (DEpMEHTATUBHBIX pEaKLUi OT PA3IMYHBIX (PaKTOPOB.
IlepBUuHBI CHHTE3 OpraHMYECKUX BewecTB B KieTke. dorocuHTre3. Ponp XiopomnactoB B
npouecce (ortocuHTeza. CetoBas M TemMHoBasi ¢a3bl. [IpogykTuBHOCTh (poTOoCcHHTE3a. BrusHue
pa3nuyHbIX (PAaKTOPOB HA CKOPOCTh (PpOTOCHHTE3a. 3HAaUeHUE (POTOCHHTE3A.

XemocuHTte3. Pa3sHooOpazue OpraHM3MOB-XEMOCHMHTETHKOB: HUTpUUUUpYIOUIHMEe OaKTepuw,
xKenez00aKkTepuu, cepoObaKkTepru, BOJIOPOIHbIE OaKTepruu. 3HaUeHHE XeMOCHHTE3a.

AHa’poOHble opraHu3Mmbl. Bunel Opoxenus. IIpoaykTtsl OpokeHHUS M HUX HCIOJIb30BaHUE
YeJIOBEKOM. AHa’pOoOHBIE MHUKPOOPIaHU3Mbl KakK OOBEKThl OHOTEXHOJOTHMH U BO30YAUTENH
Oosne3Hen.

AdpoOHBIE OpraHu3Mbl. JTanbl dHEpreTudeckoro ooMena. IlogroroButenbHblil stan. [nukonus —
OECKHCIOPOAHOE PaCLICINICHUE TTIFOKO3bI.

buonoruueckoe oxkuciIeHHE, WIM KIETOYHOE JbIxaHue. Ponb MHUTOXOHIpPHII B mpoueccax
ouosnornyeckoro okucieHus. lluknanmdeckue peaknuu. OxucnurenbHoe (ocPOpUIHPOBAHHE.
[IpeumymiectBa a’poOHOr0 MmyTH OOMEHa BEIIECTB INepea aHa’pOOHBIM. DPPEKTUBHOCTD
SHEPreTHYecKoro ooMeHa

PeaKHI/IH MaTpU4YHOIr0 CHHTE3A. HpI/IHIII/IH KOMINNIEMCHTAPHOCTHU B PCAKIUAX MATPHUYHOI'O CHHTE3A.




Peanuzamnus nHacnencrBeHHo mH(opmanuu. ['eHeTHUeCKHil KOA, €ro CBOWCTBA. TpPaHCKPUIIIUS —
MatpuuHblii cuaTe3 PHK. ITpuHIMIBI TpaHCKpUNIIMK: KOMIUIEMEHTAPHOCTh, AaHTUIIAPAJIIEIbHOCTD,
ACUMMETPUYHOCTh. TpaHcisauus 1 e€ sTanbl. Yuactue TpancnopTHbix PHK B OGmocuHTe3e Oenka.
Ycnosust 6nocunresa 6enka. Koguposanne amunokuciot. Pons pubocom B OnocunTese Oenka.
OpraHu3anus reHoMa y NPOKapuoOT U 3yKapuoT. Perynsius akTUBHOCTH I'€HOB y IPOKAPHOT.
I'unoresa onepona (P. XKako0, XK. Mano). Perynsius oOMeHHBIX Tpo1ieccoB B kiieTke. Kiietounsrit
roMeocTas.

Bupycsl — HekiieTouHble (OPMBI JKU3HH U 00IHUraTHbIe napa3uThl. CTPOCHUE MPOCTHIX U CIOMKHBIX
BUPYCOB, PETPOBUPYCOB, OaKTEpHO(aros.

BupycHsle 3a0oneBanus uenoBeka, >XKMBOTHBIX, pacteHuil. CIIMJ], COVID-19, counanbHble u
MEIULIUHCKHUE ITPOOJIEMBbI

2.6

Krnerounslii 1uki, ero nepuoasl U peryinsiuusa. Muarepdaza u muto3. OcoOEHHOCTH MPOLIECCOB,
mporekamux B uHTepdaze. [loaroroBka KIETKHM K  JelCHHIO. lIpecHHTETHUYECKH
(MOCTMUTOTUYECKHUI), CHUHTETHUYECKUH U MOCTCHUHTETHYECKHH (IMIPEeMUTOTHUYECKHI) MEepHOIbI
uHTEep(a3bl.

Marpuunsiii cunte3 JIHK — penukanus. [lpunmuner peruvkanuu JIHK: koMIieMeHTapHOCTb,
ITOJIYKOHCEPBATUBHBIM CUHTE3, aHTUIApaLIeabHOCTh. MexanusM permukannu JTHK. Xpomocomsl.
Crtpoenue xpomocom. Temomepsl u Tenomepaza. XpOMOCOMHBIA HaOOp KIETKH — KapHOTHIL.
JIMMIJIOWAHBIA W TaluIOMJHBIA  HA0OpPBl XpoMocoM. ['oMosornynbie XpomocoMbl. IlomoBeie
XPOMOCOMBI.

Jlenenue kietku — MuTO3. CTaauM MHUTO3a M HPOUCXOMSIIME B HUX Hpolecchl. THIbl MHUTO3a.
Kapuokune3 u nurokunes. buonornueckoe 3HaueHne MUTO3a. Perynsiuus MUTOTHYECKOIO LKA
kieTku. [Iporpammupyemas kiaetoyHasi ruOesnpb — arnonTos.

QOyHKIMOHAIbHAS TCHOMHKA

OpraHI/ISM KaK OMOJIOTHYECKasi CHCTEMA

3.1

OnHOKIIETOUHBIE, KOJIOHUAJIBHBIE, MHOTOKJIETOYHBIE OPIaHU3Mbl 1 MHOTOTKAHEBBIE OPTaHU3MBI.
@dopMbl pa3MHOXKEHHS OpPraHU3MOB: Oecrmosioe (BKJIIOYAash BEr€TaTHUBHOE) M TOJIOBOE. Bujb
0€ecroJIoro pa3sMHOXKEHUS: IOYKOBAaHUE, CIIOPYIIALHUS, pparMeHTalus, KIOHUPOBaHHUE.

[TonoBoe pasmuoxxkenue. IlomoBbie kieTkw, Wi ramersl. Meiio3. Craguu meiiosa. IloBenenue
XxpomocoM B Mero3e. Kpoccunrosep. buonorndyeckuii cmpicia Meio3a U 1OJI0BOro mpouecca. Meos
1 €r0 MECTO B )KMU3HEHHOM ITUKJIE OPTaHU3MOB.

IIpenzapoapimeBoe passutue. ['ameroreHe3 y >kuUBOTHBIX. [lonmoBble »xkene3bl. OOpa3oBaHue u
pazBuTtHe TONOBBIX KieToK. CrnepmaroreHe3 u ooreHe3. CTpoeHHE TMOJIOBBIX  KIIETOK.
Omo10TBOpeHUE U 3MOPHUOHATIBHOE pa3BUTHE KHUBOTHBIX. CrIOCOOBI OMJIOJJOTBOPEHHS: HAPYKHOE,
BHyTpeHHee. [lapreHorenes.

WnpuBunyanbHoe pa3BuTHE OpraHu3sMoB (oHToreHes). Craguu >MOpHOreHe3a JKUBOTHBIX (Ha
npumepe JArymku). [Ipobnenune. Tunsl npobiaenus. OcoOeHHOCTH APOOJICHHS MIIEKONUTAIOLIHX.
3apoplleBble JUCTKU (TacTpyssiiusi). 3akjajka OpPraHoB M TKaHEW M3 3apObIIIEBBIX JHCTKOB.
B3aumHOe BiMsSHHME 4YacTell pa3BHUBAIOIIETOCS 3apojbllia (3MOpHOHANbHAS WHAYKIHMA). 3akiajaka
IUIaHA CTPOEHUS >KMBOTHOTO KaK PE3y/lbTaT MEepapXHUECKUX B3aUMOJEHCTBHI reHOB. BnusHue Ha
SMOPHOHAIBHOE Pa3BUTHE Pa3IMUHBIX (DAKTOPOB OKPYKAIOIIEH CPeIbL.

Poct u pasButue xuBOTHBIX. [locTamMOpuoHanbHbIl nepuon. [IpsMoe M HempsMoe pa3BHUTHE.
PazButne ¢ meramopdozom y OecrnO3BOHOUHBIX M MO3BOHOUHBIX JKMBOTHBIX. bHonormueckoe
3HaYEHHE MPSIMOrO0 M HENpPSMOIro pa3BUTHUS, MX pacHpocTpaHeHHWEe B mpupoje. Tumsl pocrta
KHUBOTHBIX. DAaKTOPBI PETyJSAIMHU POCTa KUBOTHBIX M uenoBeka. CTaguu mocTaMOpHOHAIBLHOTO
pa3BUTHA Y )KUBOTHBIX U YesoBeKa. [leprnoibl oHTOreHe3a yenoBeka.

PasMHoOxeHMe W pa3BuTHe pacTeHHil. ['amerodutr m crnopoput. Meiio3 B >KU3HEHHOM LIUKIE
pactenuii. OGpa3zoBaHue Crop B mporecce meito3a. ['ametorenes y pactenuid. Omao10TBOPEHUE U
pa3BUTHE pPACTUTEIbHBIX OPraHU3MOB. JIBOIIHOE OIUIONOTBOPEHUE Yy ILIBETKOBBIX PACTEHUM.
Oo6pazoBaHue 1 pa3BUTHE ceMeHH. MexaHU3Mbl PETyJISLUM OHTOT€HEe3a Y paCTeHUI U )KUBOTHBIX




3.2

Hctopusi cTaHOBIEHUS M PAa3BUTHSI T€HETUKUM Kak Hayku. OCHOBHbIE TN€HETHYECKHUE MOHATUA U
CUMBOJIBI. ['OMOJIOTMYHBIE XPOMOCOMBI, aJUIEJBHBIE T'€Hbl, AJBTCPHATUBHBIC MPU3HAKH,
JIOMUHAHTHBI M PEIECCHUBHBIN MPHU3HAK, TOMO3UTOTa, TeTEPO3UTOTa, YUCTas JMHUS, THOPHUIBI,
reHoTun, ¢eHotun. OCHOBHBIE METOABI TEHETUKH: THOPUIOIOTHYCCKHMA, I[UTOJOTUICCKU,
MOJIEKYJIAPHO-TEHETUYECKUMA

3.3

Mounorubpuanoe ckpenmbanue. llepBbiii 3akoH MeHnuenss — 3aKkoH eAMHOOOpa3usi TUOPUIOB
nepBoro nokosieHus. IIpaBuno nomuHupoBanus. Bropoil 3akoH MeHaens — 3aKOH pacuIEIsICHUs
npu3HakoB. LluTonoruueckre OCHOBBI MOHOTHOPUIHOTO CKpelIBaHus. [ unmore3a 4uCcTOThl raMer.
AHanusupyloiee ckpemuBanue. IIpoMexxyTouHbll XapakTep HaclieqoBaHusa. PacuieruieHue
MIPU3HAKOB IIPU HETIOJHOM JIOMUHHUPOBAHUU.

Jurubpugnoe ckpemmBanue. Tperuil 3akoH MeHzenss — 3aKOH HE3aBHUCUMOTO HACJIEIO0BAHUS
npu3HakoB. LluTonoruueckre 0CHOBBI TUTHOPUIHOTO CKPEIUBAHUS.

CuerieHHoe HacienoBaHue npusHakoB. Paboter T. Moprana. CueruieHHOE HaclelOBaHUE T'CHOB,
HapyLIEHNUE CUEIJICHUS MEKy T€HaMU. XPOMOCOMHasl TEOPHS HACJIEICTBEHHOCTH.

['eneTuka nona. XpoMOCOMHBII MEXaHU3M OIPEICIICHHS T10JIa. AYTOCOMBI U MOJOBBIE XPOMOCOMBI.
['omorameTHblii M rereporamMeTHeli 1oji. ['eHeTHyeckas CTPYKTypa IOJIOBBIX XPOMOCOM.
HacnenoBanue npr3HakoB, CHEIJIEHHBIX C ITOJIOM.

l'enotun kak wenoctHass cuctema. [lnefioTporus — MHOXECTBEHHOE JCHCTBUE TIEHa.
MHOX€eCTBEHHbI ~ ajuiesiu3M. B3auMonencTBue HeaUIeNbHBIX TIE€HOB. KOMIUIEMEHTapHOCTD.
Onucra3s. [Tonumepus

3.4

3.5

BzaumoneiictBue reHotuna u cpeisl npu ¢GopMupoBaHud (eHoTuna. M3MeH4YMBOCTH IPU3HAKOB.
KauecTBeHHbIE M KOJIMYECTBEHHBIE IPU3HAKW. Buabsl NW3MEHYMBOCTH: HEHACIIEICTBEHHAs U
HACJICICTBEHHAs.

MopandukaoHHasi “3MEHIUBOCTh. Poib cpenpl B popmupoBaHy MOANMUKAIMOHHOW N3MEHUYUBOCTH.
Hopwma peakiuu npusHaka. BapuanmonHslid pag n BapuanuonHas kpusas (B. Moranncen). CpoiictBa
MOAM(UKAIMOHHOW H3MEHUYMBOCTH.

I'enorunuyeckass n3MeHUMBOCTb. CBOMCTBA FE€HOTUIIMYECKONM M3MEHUMBOCTH. BUabl reHOTUIIMYECKOM
M3MEHYUBOCTU: KOMOMHATHBHAS, MyTallMOHHASI.

KomOunaTuBHas 13MEeHUMBOCTh. Mel03 1 MOJI0BOI Mpoliecc — OCHOBa KOMOMHATUBHOM M3MEHUMBOCTH.
Ponb kOMOMHATHBHOM M3MEHYMBOCTH B CO3/1aHMM T€HETMUECKOTO Pa3HOOOpasusi B MpeAeiax OJHOIo
BUJIA.

MyTtanroHHas U3MEHYUBOCTh. BHJIbI MyTaluii: reHHbIE, XpPOMOCOMHbIE, TeHOMHbIE. CIIOHTaHHBIE U
MHIyLMPOBaHHbIE MyTalMH. SnepHble M IMTOIIIa3MaTHUECKue MyTauuu. COMaTHUYECKHUE U T10JIOBBIE
Mytauuu. [IpuurHBl BO3HHMKHOBEHMsI MyTanMid. MyTrareHel M HMX BIMSHHE HA OPraHU3MBL.
3aKOHOMEPHOCTH MYTAllMOHHOIO INIpOLlecCa. 3aKOH TOMOJIOTMYECKHX PSJOB B HACIEACTBEHHOMN
n3menuuBocty (H.W. BaBunoB). BHesinepHas H3MEeHUMBOCTh U HACJIEACTBEHHOCTh

Kapuotun uyenoseka. MexayHapoJaHas IMporpamMma HCCJIEIOBaHUS T€HOMa 4YeloBeka. MeTomabl
W3y4eHUs TEHETUKH  YeJIOBeKa: TEHEAJTOTHYECKUM,  OJU3HENOBBIA, IUTOTCHETHYECKUH,
MONYJIALIMOHHO-CTATUCTUYECKUHN,  MOJIEKYJIsipHO-rTeHeTnYecKuil. COBpEMEHHOE  OIpeaereHue
TE€HOTHIIA: MMOJHOT€HOMHOE CEKBEHHPOBAHHME, FTEHOTUIIMPOBAHUE, B TOM yucie ¢ noMouipio TI1P-
aHanuza. HacnencTBeHHbIe 3a00neBaHuUs deioBeka. | eHHbIE M XpOMOCOMHBIE OOJIE3HU UeIOBEKa.
Bone3nn ¢ HacnenCcTBEHHOW MPEApPACIONOKEHHOCThIO. 3HAYEHUE MEAMIIMHCKOW TEeHETUKU B
MIPEIOTBPAILEHIH U JICYCHUU TeHeTUYeCKHUX 3a00sieBaHmil yenoBeka. CTBONIOBBIC KIETKH

3.6

JloMecTukanusi U celeKluus. 3apoXACHUEe celekuuu U aoMectukanuu. Yuenue H.M. BasuioBa o
[IEHTPaxX MPOUCXOXKICHUS W MHOro0Opasvs KyJAbTypHBIX pacTeHuid. Poib cenmekimu B CO3MaHUU
COpPTOB pacTeHHWH W MOPOJ >KMBOTHBIX. COpT, MOpoAa, IITaMM. 3aKOH T'OMOJIOTMYECKHUX PSJIOB B
HacnencTBeHHoM n3MeHunBocTH H.W. BaBuiioBa, ero 3HadeHue AJ1s CENIEKIIMOHHON paOOTHI.

MeToabl ceneKIMOHHOM paboThl. ICKyCCTBEHHBIH OTOOP: MAacCOBBIA M WHAMBHIYAIbHBIA. DTaIbl
KOMOWHAIIMOHHOM cenekiuu. VcnpiTanue mpousBoauTeneld mo moroMcTBy. OTOOp MO reHOTHNY C
MTOMOIIBIO OIIEHKH (PEHOTHUIA IIOTOMCTBA U OTOOP MO TEeHOTUMY ¢ moMoInbo ananu3a JJHK.



3.7

HckyccTBeHHBI MyTareHe3 Kak METOJ CEJEKIIMOHHOW paboThl. PamuanvoHHBIA M XUMHWYECKHUM
MyTareHe3 Kak MCTOYHHUK MYTAIMi y KyJIbTypHBIX (popM opranuzmoB. Mcmonb30BaHue reHOMHOTO
penaKkTUpOBaHUA U MeToa0B pekoMOuMHaHTHBIX JIHK mms momydeHust mcxomHoro marepuana s
CCIICKIIMM.

[Tonmyyenne nomurutonoB. BHyTpuBHaOBas rubpuau3anys. biM3KopoaCTBEHHOE CKpEIMBaHHUE, WU
uHOpuMHr. HeponcTBeHHOe CKpenMBaHue, WM ayTOpumuHr. [ereposuc W €ro MNpUYMHBL
Hcnonb3oBanue rerepo3uca B cenekiuu. OtmanénHas tuOpummsamus. [Ipeomonenue Oecruiomus
MCXKBHUIOBBIX 1"I/I6pI/II[OB. I[OCTI/I)KGHI/ISI CCJICKIINN paCTeHI/Iﬁ U JKUBOTHBIX

OOBEKTBI, UCTIONB3yEeMbIE B OMOTEXHOJIOT UM, — KJIIETOYHBIE ¥ TKAaHEBBIE KYJIbTYPhl, MUKPOOPTaHU3MBI,
UX XapakTepucTuka. TpaauiuoHHas OMOTEXHOJIOTMA: XJieOoledyeHHe, NOITydYeHHE KHCIOMOJIOUHBIX
MPOAYKTOB, BUHOAenWEe. MukpoOuonorunueckuii  cuHTe3. OOBEKTBI  MHKPOOHMOIOTHYECKUX
texHosoruil. IlponsBoncTBo Genka, aMUHOKUCIOT U BUTAMUHOB. VICKYCCTBEHHOE OIUIOOTBOPEHHUE.
PexkoHCTpyKIMA AWLEKIIETOK U KIIOHUPOBAaHUE )KMBOTHBIX. MeTO | TpaHCIUIaHTaluu s1ep KIETOK.
XpoMOCOMHasi M TIeHHas HWHXKeHepusa. VCKycCTBEHHBI CHHTE3 TI€Ha M KOHCTPYMPOBaHHE
pexomOuHanTHeIX JIHK. JlocTkeHHs W TEepCHeKTHBBI XPOMOCOMHOM M TE€HHOM HWH)KEHEpHUH.
MenunuHckre 6M0TeXHOJI0ruU. Vcrosib30BaHle CTBOJIOBBIX KIETOK

Cucrema n MHOI‘OO6pa3I/Ie OpPraHu4cCKoOro Mupa

4.1

4.2

4.3

buonornueckoe pa3Hoo6pa3He OpraHu3MoOB. COBpeMCHHaﬂ CUCTCMa OpPraHU4YCCKOI'o0 MHpa.
HpI/IHHI/IHBI KJIaCCI/I(bI/IKaIII/II/I OpraHnu3MoB. OCHOBHBIEC CHCTEMATHYCCKHUE I'pyIIibl OpraHu3MoOB.

Ocobennoctu CTPOCHUA H XKXKHU3HCACATCIbHOCTH OJHOKJICTOYHBLIX OPraHU3MOB. BaKTepI/II/I, apxeu,
OJHOKJICTOYHBIC FpI/I6I)I, OIHOKJICTOYHBIC BOAOPOCIH, APYIrue€ MNPOTUCTHI. KononunanbsHeie
OpraHu3MBEI. I[BI/I)KGHI/IC OJHOKJICTOYHBIX OpPIraHU3MOB: aMé6OI/II[HOG, KT'YTHUKOBOC, PCCHUYHOC.
3amma Y OAHOKJICTOYHBIX OPIraHU3MOB. Pa?,Ilpa)KI/IMOCTI) Y OAHOKJICTOYHBLIX OPraHU3MOB. Takcucer

MHorokIeToYHbIe pacTeHus. B3auMocBs3b yacTeld MHOIOKJIETOYHOTO OpraHu3Ma. TKaHu, OpraHbl U
CHUCTEMbI OPraHOB MHOTOKJIETOYHOTO opraHu3ma. OpraHus3Mm Kak eauHoe Iienoe. TkaHu pacTeHHil.
Tunbel  pacTUTENBHBIX TKaHEW: oOpa3oBaTeibHas, IIOKPOBHAs, TMPOBOJMAIIASA, OCHOBHAs,
Mexanudeckas. OcoOeHHOCTH cTpoeHHsI, QYHKIIMI M PACIIOIOKEHUS TKAHEH B OpraHax pacTeHUi

BereraruBHble 1 reHEpaTUBHBIE OpraHbl pacTeHni. OyHKIMKM OPraHoB U cucTeM opraHoB. Kapkac
pacTeHui. JIBMKEHUE MHOTOKJIETOYHBIX PAaCTEHHUW: Tpomu3Mbl M Hactuu. [lorymomenue BoABL,
YTJIEKUCIIOrO Ta3a U MUHEPAJbHBIX BEIIECTB pacTeHusMHU. Jlpixanue pacteHuil. Auddys3us razos
qyepes3 MOBEPXHOCTh KJIETKH. TPaHCIIOPTHBIE CUCTEMBI paCTeHUN. Beinenenue y pacreHnil. 3amura y
MHOTOKJIETOYHbIX pacreHud. Kyrtukyna. CpencrBa nacCMBHOM M XMMHYECKOM — 3alllUTHI.
OUTOHLUABIL.

PasgpaxxuMocTe M peryimsanus y OpraHu3MoB. PazqpakMMOCTh M PErylsilus Y MHOTOKJIETOYHBIX
pacTeHuid. PoCcToBBIE BElllECTBA U UX 3HAYCHUE

4.5

MHOroK1eTOYHbIE JKUBOTHBIE. B3aMMOCBS3b YacTell MHOTOKJIETOYHOTO OpraHu3Ma. TKaHH, OpraHbl
U CHCTEMbl OPraHOB MHOTOKJIETOYHOro opranm3ma. OpraHmsMm Kak eauHoe Ienoe. I'omeocras.
TkaHu JKMBOTHBIX M 4YEJOBEKAa. THIIBI XUBOTHBIX TKAaHEH: JSIUTENHAlbHAs, COECIUHUTEIbHASI,
MbIllIeyHas, HepBHasg. OCOOEHHOCTH CTpOeHUs, (QYHKIUN U PpacHOSIOKEHUsI TKaHEH B OpraHax
KUBOTHBIX U YEJIOBEKA

4.6

Opranel U CHCTEMBI OpPraHOB >XMBOTHBIX. DYHKIMM OpPraHoB M cucTeM opraHoB. Omopa Tena
opranu3moB. CKeneTbl OJHOKJIETOUHBIX U MHOTOKJIETOUHBIX KUBOTHBIX. HapyKHbII U BHYTpeHHUN
ckesneT. CTpoeHHE U TUIIBI COEAMHEHUS KOCTEN.

JIBrKeHEe MHOTOKJIETOYHBIX KUBOTHBIX. [InTanne )xnBOTHBIX. [InTaHNEe MO3BOHOYHBIX )KMBOTHBIX.
Jpixanue ;kuBoTHBIX. KoxkHOe fpixanue. YKabepHoe 1 JIEroyHoe JbIXaHHe.

JIpIXaHre TO3BOHOYHBIX KMBOTHBIX. DBOJIIOIMOHHOE YCI0KHEHUE CTPOCHUS JIETKMX MO3BOHOYHBIX
KUBOTHBIX. JIpIXaTelbHas cUCTEMa 4YelnoBeKa. MeXaHW3M BEHTWIALMM JIETKUX Yy ITHL U
MJIEKOIIUTAOIMMX. TpaHCIOPT BEIIECTB Yy OPraHW3MOB. TpaHCIOPT BEIIECTB Yy JKUBOTHBIX.
KpoBeHocHast cuctema u e€ opranbl. KpoBeHOCHasl cucTeMa IO3BOHOYHBIX XMBOTHBIX. Kpyru



5.1

5.2

KpOBOOOpaIieHus. DBOJIONUOHHBIE YCIOKHEHHUSI CTPOEHUSI KPOBEHOCHOM CHCTEMBbI MO3BOHOYHBIX
KUBOTHBIX. Bbiienenue y opranusmMoB. Beinenenue y xuBOTHBIX. COKpaTUTEIbHBIE BaKyOJIH.
Opranbl BblaeneHus. CBs3b MOJOCTH Telda € KPOBEHOCHOM M BBIACIUTEIBHONM CHCTEMAMM.
Boigenenue y mo3BOHOYHBIX UBOTHBIX. 3alllUTa Y MHOTOKJIETOUHBIX XUBOTHBIX. [IOKpOBBI U HX
MIPOU3BOIHBIE.

Pa3npaxuMocTh M peryiasiuus y OpraHu3MoB. Pa3zipa)kuMoOCTh y OJHOKJIETOYHBIX OPIaHHU3MOB.
Takcucsl. Pa3apakuMocTe 1 peryisiuus y MHOTOKJIETOYHBIX pacTeHuid. PocToBble BemiecTBa U ux
3HAuYEHHUE.

HepBnas cucrema u pediexTopHas peryisius Yy MHOTOKJIETOYHBIX KUBOTHBIX. HepBHas cuctema u
e€ oTAesNbl. DBOIIOLUOHHOE YCIOXKHEHUE CTPOECHUSI HEPBHOM CUCTEMBI Y JKUBOTHBIX.

Pa3pabotka anroputMoB u nporpamm s 3hPexkTuBHON (HYHKIMOHATBLHOW aHHOTALMU T'€HOMOB,
TPAHCKPUIITOMOB, IPOTEOMOB, META00JIOMOB MUKPOOPIaHU3MOB, PACTEHUH, )KUBOTHBIX U YEJIOBEKA

OpFaHI/I3M YCJIOBCKA U €T0 3JOPOBLE

OpFaHBI U CHUCTCMbI OpPraHoB YCJIOBCKaA. OTI[GJIBI T'OJIOBHOT'O MO3ra ITO3BOHOYHBLIX »XHWBOTHBIX.
Pednexc u pednexropnas nyra. bezycinoBubie u yciaoBHble pediekchl. ['yMopanbHas perymsuus u
OHAOKpPHUHHAA CUCTEMa JXUBOTHBIX W UYCJIOBCKA. Kenesnl BHI[OKpHHHOﬁ CUCTCMbI U UX T'OPMOHBI.
JleiicTBre TOPMOHOB. B3anMOCBs3b HEPBHOU U SHIOKPUHHON cucTeM. [ unoTamamo-runodusapHas
cuctema. Pedrekc u pednexropHas ayra. be3ycioBHbIE U YCIOBHBIC PEQIICKCHI

3amuTa opranu3ma oT OonesHeil. IMMmyHHas cuctema yesnoBeka. KieTouHbld M ryMopaibHBIN
UMMYHHUTET. Bpoxn€HHbI, NpuoOpeTéHHbIN cnenuduueckuii MMMYHUTET. Teopus KIOHaIbHO-
cenektuBHoro ummynutera (I1.Opmux, ®.M.bepuer, C.ToneraBa). BocnaiutenbHbie OTBETHI
opranu3mMoB. Posb BpoXXxIEHHOTO HIMMYHHTETA B Pa3BUTHUH CUCTEMHBIX 3a00JIeBaHU

5.3

KpoBeHocHass cuctema u €€ opranbl. Cepaue, KpOBEHOCHBIE cocyAbl M KpoBb. Kpyru
KpoBooOparienus. Pabora cep/ia u e€ perynanus

5.4

5.5

Hpixanue uenoBeka. [uddy3us razoB uepe3 MOBEPXHOCTh KIETKU. JlpixaTenpHas cucreMa
yesoBeka. JprxaTenbHas MOBEpXHOCTh. Perymsius npixanus. /{prxareabHbie 00bEMBI
[MumeBapurtenbHas cuctema uenoBeka. OTAeNbl MUIIEBApPUTEIBHOTO TpakTa. [lumieBapurenbHbie
JKeJe3bl. BHyTpHUIIOIOCTHOE U BHYTPUKIIETOYHOE MUIIEBAPEHUE

5.6

ITokpoBbl U ux mpousBogHble. Opranbl BbineneHus. [louku. CtpoeHue u (QyHKIIMOHMPOBAHHE
Heppona. dunbTparusi, cekpenuss U 0OpaTHOE BCACHIBAHME KaK MEXaHU3Mbl pabOThl OPraHoOB
BbienieHus. OOpa3oBaHe MOYH Y YeIOBeKa

5.7

6.1

6.2

JIBu>keHHe 4desoBeka: MbllieuHas cucteMa. CKelneTHble MBIIIIB U UX paboTta. CTpOeHHE U THUIIBI
COE€IUHEHUS KOCTENU

Teopus 3Bomtonuu. PazButue xu3Hu Ha 3emie

OpomtonmonHass teopust Y. JlapBuna. Ilpeanocbulku BO3HMKHOBEHHs JAapBUHU3MA. JKHM3HB U
Hay4Has aeareapHocTh Y. /lapBuHa.

JBkyue cuiibl 3BOJIONMM BUAOB 1o Y. JlapBuHy (BBICOKAass HMHTEHCHUBHOCTb Pa3MHOXKEHHUs
OpPraHM3MOB, HACJIEJCTBEHHAas M3MEHYMBOCTh, OOpb0a 3a CYIIECTBOBAHHE, €CTECTBEHHBIM U
UCKYCCTBEHHBIH 0TOOD).

Odopmnenne cunrernyeckod Tteopun sBomouuu (CTD). HelitpanbHas Teopusi 3BOJIOLHUU.
CoBpeMeHHas 3BOJIONMOHHAS OWOJIOTHSA. 3HAUCHHE HBOJIOIMOHHONM TEOpHUH B (OPMHPOBAHUHU
€CTECTBEHHO-HAYYHON KapTHHBI MUPA

[TonmynAnus kKak 3JIeMEeHTapHas €IMHALA 3BOIOIMHA. COBPEMEHHBIE METOBI OLIEHKH T€HETHYECKOTO
pa3HooOpa3ust M CTPYKTYpbl monyssiiuid. M3menenune reHodoHma MOMyasSUu Kak 3J€MEHTapHOe
ABOJIIOLIMOHHOE sIBJIEHUE. 3aKOH reHeTrudeckoro pasHosecus k. Xapau, B. BaitnGepra.

OneMeHTapHble (DaKTOPHI (IBMXKYILME CHIIBI) 3BOJIIOLMU. MyTalnoHHbIH npouecc. KomOnHaTuBHAs
W3MEHYUBOCTh. J[peil) reHoB — ciyyaiiHble HEHAIIpaBJICHHbIE H3MEHEHHUS 4YacTOT ajjiesed B
nonymsamusax. Oddext ocHoBarens. Mwurpauuu. W3onmauus nomynauuii:  reorpaduueckas
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(mpocTpaHCcTBeHHas ), Orosoruueckast (penpoyKTUBHA ).

EcrecTBeHHbIil 0TOOp — Hampapistomuid ¢aktop s3Bomounu. DopMbel €CTECTBEHHOrO 0TOOpa:
JBIDKYIIHAMA, CTAOUIM3UPYIOIINH, pa3phIBaOIIHMK (Iu3pynTUBHBIN). [TomoBoi oTOOp.
[TpucnocoOIeHHOCTh ~ OPraHU3MOB  KaK  pe3yJbTaT  MHUKPOAIBOJIONHMH.  BO3HHKHOBEHHE
MPUCIIOCOOICHUI Y OpraHu3MoB. ApoMopdo3bl ¥ uanoaganTanuu. [[pumMepsl MPUCIIOCOOICHHUH Y
opranu3MoB. OTHOCUTEIBHOCTH MPUCIIOCOOICHHOCTH OPTaHU3MOB.

Bun, ero kputepun u cTpykTypa. BumooOpazoBaHue Kak pe3ylbTaT MHUKPOIBOIIONMH. M30msmms —
KIII04eBOH (akTop BHuAooOpazoBanus. IlyTm u cmocoObl BHAOOOPa30BaHUS: aUIOMATPHUECKOE
(reorpaduueckoe), CUMIIATPUYECKOE (DPKOJOTHYECKOE), «MTHOBEHHOE»  (ITOJIMIUIOWIU3AIINS,
rubpuauzaiys). JJauTenbHOCTh SBOTIONUOHHBIX MTPOILIECCOB.

MexaHu3mbl (OPMHUPOBAHUST OMOJIOTUIECKOTO pa3HO00pa3usl.

Ponb »BOMONIMOHHON OMONIOTHH B pa3pabOTKe HAYYHBIX METOJOB COXPAHECHHS OMOPa3HOOOpa3Hs.
MUKpPOAIBOJIONMST W KOADBOJIOIMS IMapasUTOB M HMX XO035eB. MexaHu3Mbl (HOPMHUPOBAHUS
YCTOMYMBOCTH K aHTUOMOTHUKAM U CIIOCOOBI OOpPHOBI € HEl

Metoapl M3y4EeHUST MAaKpOIBOMIONMHU. [laJeOHTONOrMYECKHEe METOJbl HM3YyYCHHS HBOJIOILUH.
[Tepexoaubie HOpMBI U GUIOTCHETHYECKHE PSBI OPraHHU3MOB.

Bbuoreorpadudeckne meronpl mzydeHus sBomouuu. CpaBHeHue (uopsl U (ayHbl MAaTEpUKOB U
octpoBoB. buoreorpapuueckue obnactu 3emau. BUIbl-3HIEMUKU U PETUKTHI.

OMOpHOJIOTHYECKHE W CPAaBHUTEIBHO-MOP(OJOTHUECKHE  METOAbl  M3YYCHHS  HBOIIOIUH.
['eHeTndeckne MeEXaHHM3MBI HBOJIOLMM OHTOTCHE3a M TIOSBJICHHS ABOIIOLMOHHBIX HOBIIECTB.
'omosornyHbIe W aHAJIOTUYHBIE OpraHbl. PyquMMeHTapHbIE OpraHbl W aTaBU3MbL. MOJEKYISIpHO-
TeHeTUYECKUe, OMOXUMHYECKUE U MAaTeMaTUYECKUEe METOAbI 3YUSHHS IBOMIOUUH. [ OMOIIOTHYHbIE
reHbl. COBpeMEHHBIE METO/IbI TOCTPOCHHS (DMITOTEHETHYECKUX JIEPEBHEB.

XpOMOCOMHBIE MYTallUU U 3BOJIIOLSI TEHOMOB.

O6mme 3akoHOMepHOCTH (TpaBmia) HBoOIMU. HeoOpaTUMOCTh 9SBOJMIOLMU. AJaNTHUBHAS
paauanusi. HepaBHOMEPHOCTh TEMIIOB 3BOJIIOLIUH

6.4

Hayunble runote3bl NPOMCXOXAEHUS >KU3HM Ha 3emie. AOuoreHe3 u naxcrnepmus. JloHayuyHble
MIPEJICTAaBICHUS] O 3apOXKACHUU KU3HU (KpealnoHu3M). ['MmoTe3a moCTOSSTHHOrO caMo3apOK/IeHUs
XU3HU U €€ onposepxkeHue onbvitaMu @. Penu, JI. Cnamnannanu, JI. Ilacrepa. Ilpoucxoxnenne
KHU3HU U aCTPOOHOJIOTUS.

OcHOBHBIE »3Talbl HeopraHudeckoil sBomonuu. IlnaHerapHas (TeojiorHYecKasi) SBOJIIOLHUS.
Xumudeckasi 3BOJIOLUsA. AOMOTeHHbII CUHTE3 OPraHU4YEeCKUX BEUIECTB U3 HeopraHmdeckux. OnsIT
C. Munepa u I'. FOpu. O6pazoBanue nonumepo u3 MoHomepoB. KoarepBarHas rumnoresa A.M.
OnapuHa, runore3a nepBudHoro OynboHa JIx. XonaeitHa, reHeTudeckast runoresa I'. Ménnepa.
Pu6ozumer (T. Yek) um rumoreza «mupa PHK» V. T'mnbepra. dopmupoBanue memOpaH Hu
BO3HUKHOBEHHE IPOTOKJIETKH.

Hcropusa 3emnu u MeToasl €€ u3ydeHus. VickonaeMmple opraHu4eckue OCTaTKU. I eoxpoHonorus u eé
Metoabl. OTHOCUTENbHAS U a0COIOTHAs FEOXPOHONIOTUs. ['€0XpoHOIOrYecKas IIKajia: 30HBI, IPbI,
MIEPUOJIBI, TTOXH.

HavanpHbie 3Tanbl opraHndeckoi 3Bomtonuu. [losBiieHne 1 3BOIIONUS MEPBBIX KJIETOK. DBOJIOLHUS
MeTabonu3ma. Bo3HukHOBeHHE mepBbIX sKocucTeM. COBpeMEHHbIE MUKPOOHBIE OMOIUIEHKH Kak
aHaJIor nepBbIX Ha 3emuie coobectB. CTpoMaTonuThl. [IpokaproTsl U 3yKapHOTHI.
[Ipoucxoxxaenue HykapuoT (cUMOHMOreHe3). OBOJIOIMOHHOE  IPOUCXOXKICHHE  BHUPYCOB.
[IpoucxoxaeHrne  MHOTOKJIETOYHBIX  OpPraHM3MOB.  BO3HUKHOBEHHE  OCHOBHBIX  TpYIII
MHOTOKJIETOYHBIX OPTaHU3MOB.

OcCHOBHBIE JTambl 3BOJIOLMU BBICIIUX pacTeHud. OcHoBHbIE apomopdo3bl pacTeHuil. Brixon
pactennii Ha cymry. [losiBneHHe CHOpPOBBIX pacTeHUMH W 3aBoeBaHHME MMU cymH. CeMeHHbIE
pactenus. [IponcxoxaeHne IBETKOBBIX PACTEHUN.

OcCHOBHBIE 3Tanbl 3BOJIIOLUU XKUBOTHOrO Mupa. OCHOBHBIE apoMop(o3bl KUBOTHBIX. BeHackas
(dayna. KeMOpuiickuii B3pbIB — TMOSIBJICHHE COBPEMEHHBIX THUIMOB. [lepBble XOpJOBBIE KUBOTHEHIE.




Kuzap B Bome. OBoOIUSA TO3BOHOYHBIX. [IpoucxoxaeHue ampuOuii W pENTUIUH.
[IpoucxoxaeHne MIEKONMUTAOMUX U mrul. [IpuHnun ximodeBoro apomopdosza. OcBoeHHe
0ECTI03BOHOYHBIMU 1 TTO3BOHOYHBIMH KUBOTHBIMU CYIIIH.

PazButue >xu3HM Ha 3emiie MO 3paM M MEpUOJaM: apxXeil, MpoTepo30H, Maaeo30i, Me3030M,
KaitHO301. OO0Imas XxapakTepucTHKa KJIMMara U reoJIOrMYecKux mporieccoB. [losBieHrne u pacupet
XapaKTepHBIX OPraHU3MOB. YTIIeOOpa30BaHUE: €ro YCJIOBHS W BIMSHHE Ha Ta30BBbId COCTaB
aTMoCQepBbl.

MaccoBble BBIMUpPAHUS — KOJOTUYECKUE KPU3HUCHI MPONUIOro. [I[pUYuHbBI U CIIEICTBUSI MAaCCOBBIX
BbIMUpaHuii. COBpEMEHHBIN YKOJIOTHYECKUN KPU3HUC, €T0 OCOOCHHOCTH

6.5

Pasnensl u 3agaum anTpornosiornd. Mertonsl aHTponojorud. CTaHOBIEHHE IPEACTaBICHUM O
IIPOUCXOXACHUHN YenoBeka. COBPEMEHHbIE HayUHbIE TEOPUH.

CxoncTBO 4enoBeKka € JKMBOTHBIMU. CHCTEMAaTHYECKOE IOJOXKEHHE uenoBeka. CBUAETEIbCTBA
CXOJICTBA 4YeJIOBEKa C JKUBOTHBIMH: CpPaBHUTEIBbHO-MOP(OIOTHUECKUE, HSMOPHOIOTHYECKHE,
¢buznonoro-6MoxuMuIecKue, rnopeneHuIeckue. OTINYMs YeaoBeKka OT KHUBOTHBIX. IIpsMoxoxaeHne
U KOMIUIEKC CBSI3aHHBIX C HUM IIPU3HAKOB. Pa3BuTHE TrOJIOBHOIO MO3ra M BTOPOM CHUTHAIbHOMU
CUCTEMBI.

JBwxkynme cuibl ((GakTopbl) aHTPONOreHe3a: OHOJOrHuYecKue, couuanbHble. COOTHOIIEHUE
OMOJIOTMYECKUX U COLMANIBHBIX (PAKTOPOB B aHTPOIOI€HE3E.

OCHOBHBIE CTaJUU aHTPOIIOr€HE3a. ABCTPAJIONUTEKU — IBYHOTHE MIPEIKH Jitoieil. UenoBeK yMenblid,
IIEPBBIE M3TOTOBJICHUSA OpyIud Tpyna. YenoBek NpsAMOXOIAIIMKA W IIEPBBIM BBIXOA JIOACH 3a
npenensl Adpuku. UenoBek reiinensOeprckuii — oOmmiA MpeaoK HEeaHAEPTAIbCKOTO YellOBeKa H
4eJI0BEKa pasyMHOro. YenoBek HEaHIEPTaIbCKUN KaK BHJ JIIOAEH XOJIOZHOTO KiauMara. Yenmosek
pa3yMHBI COBPEMEHHOIO THWIIA, JAEHUCOBCKHUI YEJIOBEK, OCBOGHHME KOHTMHEHTOB 3a IpellelaMU
Adpukn.

DOBONIOIMS COBPEMEHHOIO ueinoBeKka. EcTecTBeHHbII 0TOOp B MONYISLUSAX  YeJIOBEKa.
MyTranuoHHbIl nporiecc U nosumopdusm. llonynsuroHHble BOJHBI, Apeild I'eHOB, MUIpalus U
«3¢(deKT OCHOBATEIS» B MOMYIALUIX COBPEMEHHOTO YEIOBEKA.

Yenoseueckue pacel. [lonstue o pace. bonbime pacel: eBporneounaHas (eBpas3uiickas), aBcTpajo-
HerpoujHas (dKBaTOpUalbHasi), MOHTOJIOMJHAs (a3uarcko-aMepuKaHCKas). Bpems u myTu
pacceneHusl 4ejoBeKka Mo IuaHete. EauHCTBO uenoBeueckux pac. HaydHas HECOCTOSITENBHOCTD
pacusMma. [Ipucrnoco0neHHOCTh YelloBeKa K pa3sHbIM YCIOBUSIM OKpysKarolled cpenbl. BrusHue
reorpaduueckoi cpepl U apeida reHoB Ha MOP(oJIOTHIO M (PU3HOIOTHIO YeTOBEKa

OKOCUCTEMBI U IMpUCymue MM 3aKOHOMECPHOCTHU

7.1

Pa3nens! u 3agaun skosorun. CBsI3b DKOJIOTUH C IPYTUMHU HAYKaMH.

Metoael skonoruu. IloneBble HaOMOIEHUS. OKCIEPUMEHTHI B OSKOJOTHMH: TIPUPOJIHBIE H
naboparopHble. MojenupoBaHue B IKOJIOTMU. MOHMTOPUHI OKpPYXKAloOIIeW Cpeibl: JIOKAJIbHBIH,
pEruoHaIbHBIN U TT100aJIbHBIN

7.2

Okonorndyeckue (akTopbl M 3aKOHOMEpHOCTHM uX jAedcTBHs. Kilaccudukanus >5KOIOTHYECKHX
(dakTopoB: abuoTuyeckue, OUOTHYECKHE, aHTpomoreHHbie. OOIIMe 3aKOHOMEPHOCTH JIEUCTBUS
skosorudeckux (akropos. IlpaBuno munumyma (K. IHInpenrens, FO. JIuOux). TonepaHTHOCTb.
OBpUOMOHTHBIE U CTEHOOMOHTHBIE OPTraHU3MBI.

Abuotnueckue (akropel. CBer Kak dskojoruueckuil Qakrop. JleficTBue pa3HBIX Yy4acTKOB
COJTHEYHOT'O CIIEKTpa Ha OPraHU3Mbl. OKOJIOTMYECKHWE TPYINIbl PACTEHUH M KUBOTHBIX 110
OTHOIIEHHUIO K cBeTy. CUTrHaibpHas poiib cBeTa. doTonepruoausM.

Temnepatypa kak odkonoruueckuid Qakrop. JleiictBue TemmepaTypbl Ha  OpPTraHU3MBIL.
IToiKnI0TEPMHBIE U TOMONOTEPMHBIE OPIaHU3MBbl. DBPUTEPMHBIE U CTEHOTEPMHBIE OPTAHU3MBI.
Brnaxnocts kak skonormueckuid axrtop. IlpucmocoOnenuss pacTeHWil K TMOAAEP)KaHUIO BOJHOTO
O6anmanca. Knaccudukanus pacTeHMH MO OTHOIIEHHIO K Boje. IlpucmocoOieHust KUBOTHBIX K
M3MEHEHHIO BOJHOTO PEKHMA.

Cpenpl  oOMTaHUSI OpraHM3MOB: BOJHAs, HA3eMHO-BO3IYIIHAs, TOYBEHHAs, TIJIyOMHHAs
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MOJNOYBEHHAs, BHYTpPHUOpPraHu3MeHHas. DOUINKO-XUMHUYECKHEe OCOOEHHOCTH cpel  OOUTaHMs
opranu3MoB. [Ipucnoco0i1eHns opraHu3MoB K KU3HU B pa3HbIX Cpeaax.

buonornueckue putrmbl. BHemHue u BHyTpeHHUE pPUTMBL. CyTOYHBIE M TOJUYHBIE PUTMBI.
[TprucnocoOaeHHOCTh OPraHU3MOB K CE30HHBIM U3MEHEHUSM YCIIOBHIA KHU3HH.

Kusznennsie ¢hopmbl opranu3moB. [lorstue o xu3neHHoi dopme. XXKuzHeHHbIC (POPMBI paCTCHHIA:
JIepEBbsl, KYCTApHUKH, KYCTAPHUYKH, MHOTOJIETHHE TPABbI, OJTHOJICTHHE TPaBbl. JKU3HEHHBIE (DOPMBI
KUBOTHBIX: TUAPOOUOHTHI, T€OOMOHTHI, a3pOOHOHTHI. OCOOEHHOCTH CTPOCHHUS U 00pa3a KU3HH.
buotnueckue ¢akropel. Buabl OMOTHYECKHMX B3aMMOJCHCTBHMA: KOHKYPEHILWS, XHUIIHUYECTBO,
cumbuo3 u ero gopmsl. [lapasuTusm, kooneparus, MyTyaanu3M, KOMMEHCAIN3M (KBapTUPAHTCTBO,
HaxJieOHM4ecTBO). Hetpodudeckue B3ammoneicTBus (Tomuueckue, gopudeckue, (adpuueckue).
3HaueHue OMOTHMYECKHX B3aWMOJACUCTBUU JI CYLICCTBOBAHMSI OPraHU3MOB B Cpele OOMTaHMA.
[IpuHIKIT KOHKYPEHTHOTO UCKIIIOUEHUS

DKOJOTUYECKHE XapaKTePUCTHKU monyisaiuu. [lomymsimust kak Owuosiornyeckass cucrema. Poib
HEOAHOPOJHOCTH Cpenbl, (Qu3nueckux OapbepoB MW OCOOCHHOCTEH OWOJIOTMM BHUIOB B
(OpMUPOBAaHUH TPOCTPAHCTBEHHOU CTPYKTYpPHI MOMyisiuii. OCHOBHBIE TOKA3aTENH MOMYJSIUU:
YUCJIEHHOCTb, IJIOTHOCTh, BO3PACTHAS U IOJIOBAsI CTPYKTYpa, POXKAAEMOCTb, IPUPOCT, TEMII POCTA,
CMEpPTHOCTb, MUTPALIUSL.

DKoJioruyeckasi CTpykrypa nomyisiuu. OueHka YuCIeHHOCTH MONyJAuuu. JnHaMuka nonyiasuuu
u e€ peryysiuusg. buoTnyeckuil MoTeHIMan NONyJaaiuu. MoaeampoBaHue IUHAMUKHU TOIMYJISIIUHN.
KpuBble pocra uucneHHoctd mnonyiasund. KpuBbsle BbDKMBaHMS. Perynsiuus 4YHCIEHHOCTH
MOMYJISIIIAN:  pOJIb  (PAaKTOPOB, 3aBUCAIIMX W HE 3aBHCAINMX OT IUIOTHOCTH. OJKOJIOTHYECKHE
ctpareruu BunoB (I- u K-ctparerun).

[Tonsitue 06 3KosorMUeckoi Huie Buaa. Mecrooburanre. MHOroMepHast MOJIEIb YKOJIOTHYECKOM
Humm Jx.M. XatumHcona. Pa3mepsl skosnorudeckoi HuiM. lloTeHnuanbHas U peain3oBaHHAS
307000078

Bun kak cucrema mnomymsiud. Apeaibl BUIOB. BuIbl M MX JKU3HEHHBIE CTpaTErvH.
3aKOHOMEPHOCTH TOBEJICHUSI M MUTPALMM >KUBOTHBIX. BHOJIOTMYECKHE WHBAa3WU YY>KEPOIHBIX
BHJIOB

7.4

7.5

CoobmectBa oprann3MoB. bruoneHos u ero crpykrypa. CBsi3u MeXay OopraHu3Mamu B OMOILIEHO3€.
Okocucrema Kak OTkpbITasg cucrema (A.Jlx. Tencnn). OyHKIMOHANBHBIE OJOKM OpPraHU3MOB B
HKOCHUCTEME: NMPOTYLEHTHI, KOHCYMEHTHI, peylieHThl. Tpoduueckue ypoBuu. Tpoduueckue nenu u
ceTh. AbGuotnyeckue Ooku 3kocucteM. [louBel M Wbl B 3KOocHcTeMax. KpyroBopor BeliecTs u
IIOTOK DHEPTUU B DKOCHUCTEME.

OcHOBHbIE TOKa3aTeIN IKOCHCTEMbI. buomacca u mpoAykuus. DKOJIOTHUECKUe MUPaMUIbl YUCEIl,
O61oMacchl U SHEPTUH.

HanpaBieHHble 3aKkOHOMEpHbIE CMEHBI COOOIIECTB — CyKUeccHH. llepBUuHbIE M BTOPUYHBIE
CYKILIECCUH U UX MPUYMHBI. AHTPONIOT€HHBIE BO3ACUCTBUS Ha cyKieccuu. KilmmakcHoe coo0IecTBo.
buopa3noobpa3zue u ojHoTa KpyroBOpOoTa BEIIECTB — OCHOBA YCTONYMBOCTH COOOIIECTB.
IIpuponsble 3K0CHCTEMBI. AHTPOIIOTEHHBIE KOCUCTEMBI. ATpo3kocuctema. ArpoueHos. Paznuuns
MEX/1y aHTPOIIOT€HHBIMU U IPUPOAHBIMU SKOCHCTEMAMHU.

VYp6oskocucrembl. OcCHOBHbIE KOMIOHEHTHI YypOoskocucteM. lopoxackas ¢iaopa u  dayna.
CuHaHTpomnu3anus ropojackoi gayHsl. buonornyeckoe u X03siCTBEHHOE 3HAUEHUE arpO3KOCUCTEM
u ypboskocucteM. 3aKOHOMEPHOCTH (DOPMUPOBAHMS OCHOBHBIX B3aMMOJAEHCTBHI OpPraHU3MOB B
9KOCHCTEMAX.

IlepeHoC SHEpruM M BEIIECTB MEXKAY CMEKHBIMM DKOCHCTEMAaMHU. Y CTOMYMBOCTH OpPraHU3MOB,
MOMYJISILIUI U SKOCUCTEM B YCIOBUSIX €CTECTBEHHBIX M aHTPOIIOT€HHBIX BO3JAEHCTBUIMA

buocdepa — oOmiennanerapHas 06o104yka 3emid, TIE CYHIECTBYET WM CYIIECTBOBANA >KU3Hb.
VYuenue B.M. Bepnaackoro o 6mocdepe. Ob6mactu O6mochepsl u e€ cocraB. JKuBoe BEHIECTBO
6uocdeps! u ero GyHKIHH.

3akoHOMEpPHOCTH cymiecTBoBaHusl Ounochepbl. OcobeHHOCTH Omochepsl Kak TI00aTbHOMN




sKocHucTeMbl.  Jl[uHamm4eckoe  paBHOBecue B Owmocdepe. KpyroBopoTel  BemiecTB
OMOTeOXMMHIYECKHE ITUKIIBI (YIiiepoia, a30Ta). PUTMHUHOCTH siBIeHU# B 6uocdepe.

3onanbHOCTh OMOchepbl. [loHsTe o Omome. OCHOBHBIE OMOMBI CYIIW: TYHIpa, XBOWHBIC Jieca,
CMCIIaHHbIE ¥ IIMPOKOJUCTBEHHBIC Ji€Ca, CTEMH, CaBaHHBI, ITYCTBIHHU, TPOIUYECKUE Jieca,
BBICOKOTOpBsi. KilmMat, pacTUTEIbHBIN U KUBOTHBIH MUP OMOMOB CYIIIH.

Ctpykrypa ¥ (YHKIUS JKHBBIX CHUCTEM, OIICHKA HMX PECYpCHOTO IOTEHIMAla M OHuOCQepHBIX
byHKIMHA

7.6

DKOJIOTHYECKHEe KPHU3UChl U UX IpuuuHbl. BosneiicTBue denoBeka Ha Ouocdepy. 3arpsizHeHue
BO3AylIHOM cpeabl. OxpaHa Bo3ayxa. 3arps3HeHHe BOAHOW cpenpl. OxpaHa BOJHBIX PECYpPCOB.
Pa3pymenue nouBsl. OXxpaHa NOYBEHHBIX pecypcoB. MI3mMeHeHue KinMara.

AHTpOTIOTeHHOE BO3ACUCTBUE HAa PACTUTENBHBIA M KUBOTHBIM Mup. OXpaHa pacTUTENBHOTO U
XKUBOTHOrO Mupa. OCHOBHBIE MPHUHIMIIBI OXpaHbl Ipupoibl. Kpacusie kauru. Ocobo oxpaHseMbie
npupoansie Teppuropun (OOIIT). borannuyeckue cazbl U 300JI0THYECKUE TTAPKH.

OcHOBHbIE TPHUHILMUIIBI YCTOMYUBOTO PpAa3BUTHUS 4YelOBeUeCTBA W MPUPOAbl. ParmoHanbHOE
MIPUPOJIOTIONIB30BAHNE U COXPaHEHUE OMOJIOTHUYECKOTO Pa3HOO0pa3us 3eMiIH




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

METOANYECKHUE MATEPHUAJIBI JISA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET






