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INOACHUTEJIBHASA 3AIINCKA

[Ipu pa3paboTke mporpamMmbl MO OWOJOTHH TEOPETHYECKYI0 OCHOBY IS
OTIPE/ICNICHUS] TIOAXOA0B K (DOPMHUPOBAHMUIO COJEp)KaHHS Y4eOHOro IpeaMera
«buonorus» coctaBwiIM: KoHUentyaibHble mnonoxkenus OIOC COO o
B3aUMOOOYCIIOBJIGHHOCTH  IIeJieH, COJIepXaHus, pe3yJabTaToB oOOy4YeHUus U
TpeOOBaHMIA K YPOBHIO MOATOTOBKU BBIITYCKHUKOB, TTOJIOKEHUST 00 OOITUX MENIX U
MPUHIMIIAX, XaPAKTEPU3YIOIIUX COBPEMEHHOE COCTOSIHUE CHUCTEMBI CPEIHEro
obmero oOpa3oBanusi B Poccuiickoit @Denepainyu, a TakKe TOJOXKEHUS O
crienuduke OMoaoruu, €€ 3HaYCHUH B MO3HAHUU KUBOW MPUPOJILI U 00€CTICUCHU N
CYIIECTBOBaHMS yejoBeYecKoro oodimiecTBa. COrjlacHO Ha3BaHHBIM MOJIOKCHUSIM,
oTIpe/IeIeHbI OCHOBHBIC (DYHKITMH MPOTPAMMBI TI0 OMOJIOTHH U €€ CTPYKTYpa.

[Iporpamma 1o Owonoruu [aéT TPEACTABICHHE O IMeNsix, 00 oOmen
cTpaTeruu OOy4YeHHUs, BOCIUTAHHS W Pa3BUTUA OOYUaAIOIIMXCS CpeJICTBaAaMU
ydyebHoro mnpenmera «buonorus», omnpenenser o0sA3aTeIbHOE MPEIMETHOE
COJICp’KaHUE, €ro CTPYKTYpy, pacmpefeieHue 1o pasjieliaM U TeMaM,
PEKOMEHAYEMYIO MOCIIEI0BATEIBHOCTh U3YyUYECHUSI YUEOHOTO MaTepuaia ¢ y4éToM
MEXIIPEIMETHBIX M BHYTPHIPEIAMETHBIX CBS3€H, JOTHMKH 00pa30BaTEIbLHOIO
mporiecca, BO3pacTHBIX 0COOCHHOCTEH 00yJaroImmuXCs.

B mporpamme 10 OuONOTMHM Tak)Ke YUYMUTHIBAIOTCA TpeOOBaHUS K
MJIAHUPYEMBbIM JIMYHOCTHBIM, METANpPEIMETHbIM U MPEIMETHBIM pe3yJibTaTaM
o0yueHnss B (OPMHpPOBAaHMH OCHOBHBIX BHJOB Yy4eOHO-ITO3HABATEIbLHOM
NEeATeIbHOCTH/YUEeOHBIX JEeWCTBUH OOyYarolmuXCcs IO OCBOSHHUIO COJICPKAHUS
OMOJIOTMYECKOr0 00pa30BaHMUS.

B nporpamme no 6uonoruu (10—11 knaccel, 6a30BbIi YPOBEHB) peaIn3oBaH
OPUHITMI TPEEMCTBEHHOCTH B HM3yYCHHHM Owojoruu, Onaromaps 4deMy B HeEH
MPOCMATPUBACTCS HAMPABICHHOCTh HA Pa3BUTHE 3HAHUM, CBSI3aHHBIX C
dbopmMupoBaHruEeM €CTECTBEHHO-HAYYHOT'O MHUPOBO33PEHUS, LIEHHOCTHBIX
OpUEHTAIMN JTUMYHOCTH, SIKOJOTHUYECKOT0O MBIIIUICHUS, TPEACTABICHUN O 3JJ0POBOM
o0pasze *KU3HU U OEpPEeKHbIM OTHOIICHHMEM K OKPYXKaIoIIedl MpUPOIHON cpele.
[ToaToMy Hapsmy ¢ M3y4eHHEM OOIIEeONOIOTHYECKUX TEOPU, a TAKKe 3HAHUU O
CTPOEHUM >KUBBIX CUCTEM PA3HOr0 paHTa U CYIIHOCTH OCHOBHBIX IMPOTEKAIOIINX B
HUX TMPOIIECCOB B MPOTrpaMMe MO OMOJIOTHH YJIeJICHO BHUMaHUE HCIOJIb30BAHUIO
MOJIYYEHHBIX 3HAHUM B TTOBCEIHEBHOM JKU3HU JJIsI pEIICHUS MPUKIIAIHBIX 3a]a4, B
TOM 4YHCJIe: TMPO(QUIAKTHKYA HACIEJACTBEHHBIX 3a00JIEBAHWIA YEIIOBEKA, MEIMKO-
FeHETUYECKOTO KOHCYJIbTUPOBaHUS, 000CHOBaHMS 9KOJIOTHYECKHU
1eaecoo0pa3Horo TOBEJICHHS B OKPYXKAIOIIEH NPHUPOTHON cpeae, aHanu3a
BIIMSHUSL XO3SMCTBEHHON JAESATEILHOCTH YEJIOBEKA HAa COCTOSHUE MPUPOIHBIX W
HCKYCCTBEHHBIX PKOCUCTEM. Y CUJICHUE BHUMAHUS K MPUKIIAIHONW HAIIPaBIECHHOCTH
yaeOHoTOo mpeamera «buosmorusy MpOIUKTOBAHO HEOOXOIUMOCTBIO 00eCIIeUeHUs



YCJIOBUM JUIsl PEIICHUS] OJTHOM U3 aKTyaJIbHBIX 3a/1au IIKOJBHOTO OMOJIOTUYECKOTrO
oOpa3zoBaHMs, KOTOpas Ipeanojaraer (QopMupoBaHHE Yy  OO0ydarOIIUXCA
CIIOCOOHOCTH aIalTUPOBAThCA K HW3MEHEHUSM JUHAMUYHO Pa3BUBAKOLIETOCs
COBPEMEHHOT'0 MUpa.

Bbuonorus Ha ypoBHE cpenHero oOmero oOpa3oBaHHUsS 3aHMMAeT Ba)XKHOE
mecto. OHa oOecrieunBaer (GopMUpoBaHUE y OOyYarOUIUXCsl TMPEICTaBICHUNA O
HAy4YHOM KapTUHE MHpA, pacliupseT U 00oOlaeT 3HaHUA O KUBOW Ipupoie, €€
OTJINYNTENIBHBIX NPHU3HAKAX — YPOBHEBOW OPraHU3allMM W JBOJIIOLHH, CO3MAET
yCIOBUSL  JJIsi:  TO3HAHWS  3aKOHOB  JKMBOM  mpupoabl, (OpMUPOBaHUS
(GYHKIIMOHAIBPHOM TPaMOTHOCTH, HAaBBIKOB 3J0POBOTO M 0Oe3omacHOro obpasa
KU3HU, KOJIOTMYECKOTO MBIIIIEHUS, HEHHOCTHOIO OTHOIIEHUS K dKUBOW MIPUPOJIE
U YEJIOBEKY.

Bonpnioe 3HaueHne OMOIOTUs UMEET TAKXKE JJI PEHICHUS! BOCIIUTATEIbHBIX U
pa3BUBAIOIIMX  3a/Jad  CpelHero  obmero o0pa3oBaHMs,  COLHUAIU3AINU
oOyyaroruxcs. M3yyenue Guonioruu o0ecreuyrnBaeT ycinoBus At (OpMUPOBAHUS
UHTEJUIEKTYaJbHbIX, KOMMYHHMKAIlMOHHBIX H HWH(POPMAIMOHHBIX HaBBIKOB,
ACTETUYECKON KYJIBTYpbl, COCOOCTBYET MHTErpalid OMOJOTMYECKHX 3HAHMM C
NPEICTaBICHUAMH U3 APYTUX YUEOHBIX MPEIMETOB, B YaCTHOCTU, (PU3UKHU, XUMUU
u reorpapuu. Ha3BaHHbIE MOJOXKEHUS O NpeaHA3HAYEHHHM y4eOHOro IpeamMera
«buonorus» cocTaBUIM OCHOBY JUIsl OIpEACNIeHUs TMOIXOJ0B K OTOOpYy u
CTPYKTYPUPOBAHHIO €r0 COJEP)KaHMs, MPEJCTABIEHHOTO B MpOTrpaMMe IO
OHnoJI0ruu.

Ot6op coxepkanus ydeOHOro mpeameTa «buonorus» Ha 0a30BOM YpPOBHE
OCYIIECTBIEH C MO3UIMK KyJIbTYpOCOOOpPAa3HOTO TMOAXO0/a, B COOTBETCTBUHU C
KOTOPbIM OO0y4aroluecs: JOJDKHbI OCBOMTH 3HAHWA W YMEHHMs, 3HAUUMbIE IS
dbopmupoBaHusi 00IIEH KyJIbTYphbl, ONPEACISIONINE aJeKBATHOE TOBEIACHUE
YyeJoBeKa B OKpYKarolleld MPUPOAHON cpejie, BOCTpeOOBaHHbIE B MOBCEIHEBHOM
KHU3HU U IPaKTHUECKOM aestenpHOCTH. Ocoboe MECTo B 3TOM cucTeMe 3HAHUN
3aHUMAIOT JIEMEHTHI COJIEPKAHUsI, KOTOPBIE CIIyKaT OCHOBOM /1Jisi (pOPMUPOBAHUS
IIPEICTABIEHUM O COBPEMEHHOW €CTECTBEHHO-HAyYHONW KapTUHE MHUpA U
LHEHHOCTHBIX  OPHEHTALMSIX  JIMYHOCTH, CHOCOOCTBYIOIIMX  TI'yMaHHM3alUU
OMOJI0THYECKOTO 00pa30BaHMS.

CTpyKTypupoBaHUE COJEp)KaHUs y4eOHOro Marepuana B Mporpamme Io
OMOJIOTUU OCYILIECTBICHO C YYETOM NPUOPUTETHOrO 3HAYEHUs 3HAHUU 00
OTJIMYUTENBHBIX OCOOCHHOCTAX >KMBOUM MPUPOJbI, O €€ YPOBHEBOW OpraHU3ALMU U
3BOJIIOLIMU. B COOTBETCTBUM C 3TUM B CTPYKType yueOHOro npeamera «buosorus»
BBIJICJICHBI CIIEIYIOUIUE COAEpKaTeNbHbIe TMHNUU: «bronorus kak Hayka. Mertoasl
HAy4yHOTo To3HaHUs», «KieTka kak Ouosormueckas cucremay, «OpraHuszM Kak



ouosnoruyeckas cucrema», «CucreMa M MHOTO0OOpa3ue OpraHuYeCKOro MHUpPAy,
«IBOJIONHUS KUBOK TIPHPOABDY, « IKOCUCTEMBI U IIPUCYIIIUE UM 3aKOHOMEPHOCTI.

Ilens m3yueHus ydeOHOTO TpeameTra «buomorus» Ha 0a30BOM ypOBHE —
OBJNAJICHUEC  OOYyYAOMIMMUCS  3HAHUAMH O  CTPYKTYPHO-(PYHKITMOHATBHOU
OpraHu3allMi >KUBBIX CHCTEM PAa3HOTO paHra u MpuoOpeTeHue yMEeHUn
UCIIOJIb30BaTh ATH 3HAHMS /IS TPAMOTHBIX JEUCTBUH B OTHOIIEHUH OOBEKTOB
YKUBOU TIPUPOJIBI U PEIICHUS PA3INYHBIX KU3HEHHBIX MPOOJIEM.

JlocTmwkeHne 1ienu u3ydeHus ydeOHoro mpeamera «buomorus» Ha 6azoBoM
YpOBHE 00€CTieunBaeTCs PEIICHUEM CIISAYIONMNX 3a/1a4:

OCBOCHHE OOYYaIOIIMMHCS CUCTEMBbI 3HAHUW O OHOJOTUYECKUX TEOPHUSX,
YUYEHHSIX, 3aKOHAX, 3aKOHOMEPHOCTSIX, TUIIOTE3aX, MPaBUIIAX, CIyKalllUX OCHOBOM
Uit OPMHUPOBAHUS TIPEACTABICHUA O €CTECTBEHHO-HAYYHOW KapTHHE MHpa, O
METO/IaX HAYYHOTO IMO3HAHMSI, CTPOCHUH, MHOTOOOPa3u U OCOOCHHOCTSIX JKHBBIX
CHUCTEM Pa3HOTO YPOBHSI OpraHU3AIMH, BBIAAIONIUXCS OTKPHITHUSX U COBPEMEHHBIX
UCCJIEIOBAaHUSIX B OMOJIOTHH;

dbopMupoBaHrEe y OOYYaIOIIMXCS ITO3HABATEIIBHBIX, WHTCIUICKTYaJIbHBIX H
TBOPUYECKUX CIIOCOOHOCTEHW B TPOIECCe aHajau3a JaHHBIX O MyTSIX pPa3BUTHUS B
OMOJIOTUY HAYYHBIX B3IJIIIOB, WIEH M TOIXOJOB K HM3YUYCHHUIO JKHUBBIX CHUCTEM
Pa3HOTO YPOBHS OPTaHU3AIUN;

CTaHOBJICHHE Yy oOydaroumuxcsi oOmeil KyabTypbl, (YHKIIMOHAIBLHON
IPaMOTHOCTH, Pa3BUTHE YMEHUN OOBSCHATHh U OIICHUBATH SBJICHUS OKPYKAIOIIETO
MHUpa JKHBOW MPHUPOILI HA OCHOBAaHWUW 3HAHWW W OMbBITA, TOJYYCHHBIX TPHU
W3y4eHUH OMOJIOTHH;

dbopMupoBaHue y OOydYalOIMUXCSd YMEHMM WUIIOCTPUPOBATh 3HAUYCHHE
OMOJIOTUYCCKUX 3HAHUW B TPAKTUYECKOW JCATCIBHOCTH YEJIOBEKAa, Pa3BUTHHU
COBPEMEHHBIX MEAUITMHCKUX TEXHOJOTUN U arpOOMOTEXHOJIOTHIA,

BOCTIUTaHUE YOEKIAEHHOCTH B BO3MOXKHOCTH TO3HAHUS YEIIOBEKOM KUBOU
PUPOJIBI, HEOOXOIUMOCTH OEPEKHOTO OTHOIICHUS K HEH, COOIIOICHUS ATHICCKHUX
HOPM IPU IPOBEJICHUN OMOJIOTMUECKUX UCCIEI0BaHU;

OCO3HAHUE IICHHOCTH OWOJOTHYCCKUX 3HAHWW IS TIOBBIIICHUS YPOBHS
AKOJOTHYECKOHN KyIbTYPHI, IUIsl POPMUPOBAHUS HAYTHOTO MUPOBO33PCHHUS,

pUMEHEHUE TPUOOPETEHHBIX 3HAHUN U YMEHUW B TIOBCETHEBHOM XKU3HU TS
OLICHKH IMOCJEACTBUN CBOEH JEATEILHOCTH MO OTHOIIEHUIO K OKPYIKAIOIIEH CPELE,
COOCTBEHHOMY 3/I0POBBIO, OOOCHOBaHHME M COONIOJEHUE Mep NPOPHUIAKTUKA
3a00JIeBaHUH.

B cucreme cpennero oOuiero oopasoBanusi yueOHbI npeamer «buonorusy,
U3y4aeMbIii Ha 0230BOM ypOBHE, SIBIIIECTCS 0053aTeIbHBIM YUCOHBIM MPEMETOM.



J1st u3ydeHusi OMOJI0TUH Ha 0a30BOM YPOBHE CPEIHETO 00IIero o0pa3oBaHus
otBoAuTCs 68 yacoB: B 10 kimacce — 34 vaca (1 gac B Henento), B 11 kimacce — 34
yaca (1 gac B Hezento).



COJEPXAHME OBYUYEHUA

11 A KIIACC

Tema 1. IBoIIOLIMOHHASL OHOJIOTHS.

[Ipennocbulki BO3HUKHOBEHUS SBOJIIOIMOHHON TEOpUHU. DBOJIOLHMOHHAS
Teopust U €€ MecTo B OUOJNOruu. BiusHue 3BOJIIOIMOHHON TEOpUU HA pa3BUTHE
OMOJIOTUH U APYTUX HAYK.

CeuzerenbctBa 3BosoUMHU. [laeoHTOIOrMYECKHE:  TOCIIEI0BATEIbHOCTb
MOSIBJICHUS BHUJIOB B MAJICOHTOJIOTMYECKOW JIETOMHCH, TMEPEXOJHbIE (HOPMBI.
buoreorpaguyeckue: cxo1cTBO U paznuuue payH u ¢aop MaTEPUKOB U OCTPOBOB.

OMOpPHOJIOTUYECKHE: CXOACTBA U PA3IUuUs SMOPHOHOB pPAa3HBIX BHUIOB
N03BOHOYHBIX. CpaBHUTEIbHO-aHATOMUYECKUE: TOMOJIOTUYHbBIC, AHAJIOTMYHbIE,
PYIUMEHTApHBIE OpPraHbl, aTaBU3Mbl. MOIIEKYISIPHO-OMOXUMHYECKHE: CXOJICTBO
MEXaHU3MOB HACIEACTBEHHOCTH M OCHOBHBIX METAa0OJIMYECKHX IMyTeH Yy Bcex
OpraHU3MOB.

OBomtonmonHass teopust Y. JlapBuna. Ilpenanochuiki BO3HUKHOBEHUSA
napBUHU3MA. JI[BWKYIME CHIIBI ASBONIONWU BUAOB 10 JlapBuHy (M30BITOYHOE
pPa3MHOKEHUE MPU OTPAHUUYECHHOCTH PECYPCOB, HEOMNPEIEIEHHAST W3MEHUYMUBOCTb,
0opb0a 3a CyIecTBOBaHUE, €CTECTBEHHBIN OTOOD).

Cunretnyeckas teopus 3Boonun (CTI) U e€ OCHOBHBIC MOJI0KEHUS.

MukposBomonus. [lonynsuus kak equHUIA BUAA U 3BOJIIOLIHMH.

JIBvxymue cuibl ((pakTOpbl) SBOJIONMHA BUAOB B Mpupojae. MyTallmOHHBINA
mpolecc ¥ KOMOWHATUBHAs W3MEHYMBOCTH. [lOmynsnmMoHHBIE BOJHBI U Jpeiid
reHoB. M30i1ust 1 MUTpanus.

EctecTBeHHbI1 0TOOp — HamnpaBisoomuil Qakrop sBomouud. DopMbl
€CTECTBEHHOTO 0TOOpA.

[Tpucnoco0aeHHOCTh OpPTraHU3MOB KaK pe3yJbTaT dBojtonuu. [Ipumepst
IPUCTIOCOOJIEHH y OopraHu3MoB. ApoMoph03bl U HAHOATATITAIIUH.

Bun u BumooOpazoBanue. Kpurepuum Buga. OcHOBHble  (HOPMBI
BUJ1I000pa30BaHus: Teorpaduueckoe, IKOJI0THIECKOE.

MakposBomorusi.  DopMbl  ABONIONUU:  (pryieTUYecKasi, IUBEPreHTHA,
KOHBEpreHTHas, mapasuiesnbHas. HeoOpaTtuMocTs HBOMIOIUH.

[IpoucxoxaeHne OT HeclelUaIu3upOBAHHBIX NMpenkoB. [Iporpeccupyromas
crenuann3anusa. AJanTuBHAs paguanusl.

JdemoHcTpanuu:

[Toptpetsl: K. Jlunneit, K. b. Jlamapk, Y. lapsun, B. O. KoBanesckuii, K.
M. Bbap, D. I'ekkens, @. Mromiep, A. H. CeBepiios.



Tabnuub! u cxembl: «Pa3BuTHe opraHnyeckoro Mupa Ha 3emiey, «3apoAbIIn
MO3BOHOYHBIX  JKMBOTHBIX»,  «ApxeonTepukc», «Popmbl  OopbObI  3a
cyuectBoBanue», «EctecTBeHHbI 0TOOPY, «MHOrooOpasue COpToB PACTEHHID,
«MHorooOpa3ue  mopon  KUBOTHBIX»,  «llomymsauum»,  «MyTanuonHas
U3MEHUYUBOCTE», «ApoMopdo3bl», «Ununoamanrammm», «OOImas aereHepanus,
«/IBmxymue cuiabsl 3Boironuny», «Kapra-cxema wapuipyTta myTtemectBus Y.
HapBuna», «bopbba 3a cymiecTBoBaHue», «IIpucnoco0JIeHHOCT, OPraHU3MOBY,
«I"eorpauueckoe BU1000pa30BaHNuE», « IKOJIOTHUECKOE BUAOOOPAZOBAHUEY.

O6opynoBaHMe: KOJUICKIUS HACEKOMBIX C Pa3MYHBIMU THUIAMH OKpPACKH,
HAOOp IUIOMOB M CeMsiH, KoyuieKiusi «[Ipumepsl 3alUTHBIX MPUCTIOCOOJICHUN y
KUBOTHBIX», MOJeNlb «OCHOBHBIE HAaIPaBICHUS 3BOJIIOIUNY, 00BEMHA MOJEIb
«CTpoeHue TOJIOBHOIO MO3Ta O3BOHOYHBIX).

buoreorpaduueckas kapra wmwupa, Koyekuus «DopMbl COXPaHHOCTH
UCKOMAEMbIX JKMBOTHBIX M pacTeHuil», wmonenb anmumkanus «llepexpéct
XpOMOCOM», BiHaxHble mpenapatel «Pa3Butue Hacekomoro», «Pa3Burtue
JATYWIKW», MUKponpenapaT «/po3oduna» (HopMma, myTanuu QOpMbl KPbLIbEB U
OKpAacKu Tena).

JlabopaTopHble ¥ NpaKkTHYecKue padoThbl:

Jlabopatopnast padora Ne 1. «CpaBHeHHE BHUIOB MO MOPQOIOTHUECKOMY
KPUTEPHUIO).

JlaGoparopnas padora Ne 2. «Onucanue npucrnocoOJEHHOCTU OpraHu3Ma U
€€ OTHOCHUTENILHOTO XapaKTepay.

Tema 2. Bo3HUKHOBeHHE M pa3BUTHE »KU3HU Ha 3emuie.

JloHay4Hble TpPEACTABICHUS O 3apOXKICHHM >KW3HU. HaydHble THIOTE3bI
BO3HMKHOBEHHUSI JKM3HM Ha 3emiie: a0uoreHe3 M naHcnepMmus. XuMHUYecKas
3BOMIONMUSA. AOHMOTEHHBIM CHUHTE3 OPraHMYECKHUX BEIIECTB M3 HEOPTaHMYECKHX.
DKCNEepUMEHTAIBHOE MOATBEPKACHUE XUMUYECKOM BoMoMU. HavanbHble 3Tans
ounosnornyeckoi sBomooruu. ['unoreza PHK-mupa. @opmupoBanue mMeMOpaHHBIX
CTPYKTYp M BO3HUKHOBEHUE MPOTOKJIETKH. lIepBble KIETKM W HMX 3BOJIOLUSL.
dopMupoBaHUE OCHOBHBIX I'PYIII dKUBBIX OPTaHU3MOB.

PasButne xu3HnM Ha 3emue mo spam M nepuojgaMm. Karapxen. Apxenckas u
nporepo3oiickass 3pel. llameosolickas spa u €€ mMepuoabl: KEeMOPHICKUH,
OPAOBHUKCKHUH, CHUTYPUHUCKHM, JEBOHCKHM, KAMEHHOYTOJIbHBIN, TTIEPMCKHUU.

Me3o3o0Kickast 3pa ¥ €€ NEPUOIbl: TPUACOBBIN, FOPCKHUM, MEJIOBOM.

KaliHo3oiickass »pa W €€ mNepuoAbl: MaJCOrCHOBBIM, HEOrCHOBBIM,
AHTPOIIOT€HOBBIM.

XapakTepucTUKa KIMMaTa M IeoJIOTMYECKUX MpoueccoB. OCHOBHBIE 3Talbl
ABOJIIOIMU PACTUTENBHOTO M KMBOTHOrO Mupa. ApoMopdo3bl y pacTeHUW u
®KUBOTHBIX. [losiBiIeHME, paclBET U BBIMUPAHUE TPYMI KUBBIX OPraHU3MOB.



CucremMa OpraHMYeCcKOTO0 MHpa KaK OTpakeHHe »3Boirouud. (OCHOBHbBIE
CUCTEMATUYECKUE TPYIITbI OPTraHU3MOB.

OBOJIIOLMA Y€JIOBEKA. AHTPOIIOJIOTHs KaK HayKa. PazBuTue npeacraBiieHuit o
IPOUCXOXKJICHUN YejoBeKka. Meroasl H3ydeHHsl aHTpororesesa. CxoactBa u
pas3nuyus 4es0BeKa U )KUBOTHBIX. CHCTEMATHYECKOE MOJIOKEHUE YEJIOBEKA.

JBwxymue  cuibl  (pakTtopsl) — aHTpomoreHe3a.  HacneactBenHas
U3MEHUYMBOCTh M  €CTECTBEHHbIH 0TOOp. OOIecTBeHHbIA 00pa3 KHU3HHU,
U3TrOTOBJIEHHUE OPYJUH Tpya, MBILUICHHUE, PEYb.

OCHOBHBIE CTaIMHA U BETBU 3BOJIIOLIMH YEJIOBEKA: aBCTPAJIONUTEKH, HenoBek
yMmenbi, YenmoBek mnpsMoxondmui, YenoBeK HeaHAEPTAIbCKUN, YenoBek
pa3yMHubIii. Haxoakum uCKOMaeMbIX OCTaTKOB, BpeMsl CYILIECTBOBAaHMS, 00JIacTb
pacnpocTpaHeHusi, 00bEM TOJIOBHOTO MO3ra, 00pa3 KU3HU, OPYIUSL.

YenoBeuecknue packl. OCHOBHbIE  OOJBIIME  pachkl:  €BPONEOUIHAsS
(eBpasmiickasi),  HErpo-aBCTpaJIOMJHAs  (PKBATOpUAJbHAs),  MOHIOJOUAHAs
(a3maTcko-amepukaHnckas).  YepTsl  NPUCHOCOOJIEHHOCTH  MpEJCTaBUTENEH
YEJIOBEUECKUX pac K YCJIOBHUSIM CYIIECTBOBaHMS. EIMHCTBO 4YenoBEYECKUX pac.
Kpuruka pacusma.

JdemoHcTpanuu:

[Toptpetsl: ®. Pemu, JI. Ilactep, A. . Omapun, C. Munnep, I'. FOpu, Y.
JapBuH.

Tabmuner 1 cxembl: «BosuukHoBeHue CoytHeUHOM cucTeMbl», «Pa3ButHe
opraHudeckoro Mmupay», «PacturenpHas kieTka», <«OKUBOTHas  KIETKay,
«ITpokapuoTtnueckast kineTka», «COBpEMEHHAsi CHCTEMa OPraHUYECKOrO MHUPay,
«CpaBHEHHE aHATOMMYECKHX YEpPT CTPOCHHUS 4YEIOBEKa M YeJIOBEKOOOPA3HBIX
00e3bsin», «OCHOBHbIE MeCTa TMAJCOHTOJOTMYECKUX  HAXOJOK  MPEAKOB
COBPEMEHHOT0O 4YEJIOBeKa», «JlpeBHenmue moan», «lpeBHue moam», «llepBbie
COBPEMEHHBIE JI0IN», «HemoBeuecKrue paco».

O6GopynoBanne:  Mysku  «lIpoucxoxnernne — denoBeka»  (OFOCTHI
aBCTpAJIONUTEKA, MUTEKAHTPONA, HEaHJepTallblla, KPOMAaHBOHIIA), CJETKU WU
U300pKEHUS KaMEHHBIX OpyJIud NepBOOBITHOTO YeIoBeKa (KaMHHU-YOMNIEPHI,
pyomna, ckpebia), TeOXpOHOJOTHYecKas Talnuna, KOieKuus «Dopmbl
COXPAHHOCTH MUCKOMAEMbIX YKUBOTHBIX U PACTCHUIN.

JlabopaTopHble U IpakTHYecKue padoThbl:

[Ipaktuueckas padora Ne 1. «M3yueHue nckomaemMbIX OCTaTKOB PAacCTEHUMN U
KUBOTHBIX B KOJUIEKLIUAX).

DKCKypcHsi «IBOJIOLKS OPraHMYECKOro Mupa Ha 3emse» (B €CTECTBEHHO-
HAyYHBIN WJIM KpaeBeIUEeCKUN My3eil).

Tema 3. Opranu3msl U OKpYysKamomas cpeaa.



DKoJIOrus KaK HaykKa. 3aJjauu U pa3feibl 3KOJIOTUud. MeToabl SKOJIOTHYECKUX
UCCJIeIOBaHM. DKOJIOIrMUYE€CKOe MUPOBO33PEHNE COBPEMEHHOTO YeJIOBEKaA.

Cpenbl oOuTaHMs OPraHU3MOB: BOJIHAS, HA3€MHO-BO3/YIIHAs, MOYBEHHAs,
BHYTPUOPTaHU3MEHHASI.

Oxonornueckue (Haktopel. Kinaccudukamus skonorudeckux (HaKTOpOB:
abnoTtuyeckre, OWOTUYECKME U aHTpOINOreHHbIe. JleHcTBHE HSKOJOTHMYECKHX
(haKkTOpOB Ha OPraHU3MBI.

AOGuoTtnueckue (hakTophl: CBET, TEMIIEpATypa, BIaXHOCTb. DoTOneproan3M.
[IpucniocoOneHuss OpraHU3MOB K  JICUCTBUIO  a0MOTHYECKHX  (DaKTOpOB.
buonorunueckne puTmsl.

buotnueckue (bakTopHI. Buner OMOTHYECKUX B3aNMO/ICICTBUM:
KOHKYPEHIIUS, XUIHUYECTBO, cuMOK03 U ero ¢opmel. [lapasutusm, koonepammus,
MyTyajJu3M, KOMMEHCAJIM3M (KBapTHPAHCTBO, HAXJEOHUYECTBO). AMEHCAIH3M,
HeWTpaau3M. 3HaYeHHE OWOTHYSCKHX B3aUMOJICHCTBHH JUIS CYIICCTBOBAHUS
OpraHU3MOB B MPUPOJIHBIX COOOIIECTBAX.

DKOJIOTUYECKHE XApAaKTEPUCTUKU TomyJysiiiuu. (OCHOBHBIE TOKa3aTeNH
MOMYJISIIIUU: YHUCJIEHHOCTh, IUIOTHOCTh, POXKIAEMOCTb, CMEPTHOCTb, MPHUPOCT,
mMurpanus. J[mHamMuka YyuCIeHHOCTH MOMYISIIUUA U €€ PeryJIsiiusl.

JdemoHcTpanuu:

[Toptpetsi: A. I'ym6onbar, K. @. Pynbe, D. ['ekkensb.

Tabmuubl u cxemsl: kapta «I[Ipupognsie 30Hb1 3emun», «Cpeasl oOUTaHUS
opranusMoBy», «®oronepuoguzm», «llomymsuunm», «3aKOHOMEPHOCTH pOCTa
YUCJICHHOCTHU NOMyYJsiuu nHPy30puu-Tyhenbkuy, «Ilumessie memm.

JlaGopaTopHblie U NpaKTHYEeCKHE PadOThI:

Jlabopartopnas pabora Ne 3. «Mopdonornyeckre 0COOEHHOCTH PaCTEHUN U3
Pa3HbIX MECT OOUTAHUS.

JlaGopartopHnas padora Ne 4. «BnusiHue cBeta Ha poCT U pa3BUTHE YEPEHKOB
KOJIEyCay.

[Ipaktuueckas padorta Ne 2. «[1oacuér MIOTHOCTH MOMYJIALMA pa3HbIX BUIOB
pacTEHUN.

Tema 4. Coo01miecTBa M IK0JIOIHYECKHE CUCTEMBbI.

CooOmiecTBo opraHuzMoB — OuoieHo3. CTpykTypsl OHOIIEHO3a: BUAOBAs,
IpOCTpaHCTBEHHasA, Tpoduueckas (muimieBas). Bunpbl-nomunantel. CBs3u B
OHMOLIEHO3E.

DKkoyiornyeckne cuctembl (d9kocucteMbl). I[lonsitue 00 »sKocucTeMe H
ouoreoneHoze. @DOYHKIMOHAIBHBIE KOMIIOHEHTHl JKOCHUCTEMBI: IPOJYLEHTHI,
KOHCYMEHTBI, peayleHTbl. KpyroBOpOT BELIECTB U MOTOK SHEPIHUU B SKOCUCTEME.
Tpoduueckue (muiEeBbIe) YPOBHU OKOCUCTEMBI. [luIiieBbie LEeNMM U CETH.
OcHOBHBIE TIOKAa3aTeld SKOCHUCTEMbl: Ouomacca, MPOAYKUHA. DKOJIOTHYECKHe



nUpaMubl: TPOAYKUMU, YHCICHHOCTH, Ouomacchl. CBOICTBA 3KOCUCTEM:
YCTOMYUBOCTh, CAMOpEryJisLus, pa3BuTue. CyKueccus.

[IpupoaHbie 3KOCUCTEMBI. DKOCUCTEMBI 03€P U PEK. DKOCUCTEMA XBOMHOTO
WJIN IMIUPOKOJIIUCTBEHHOTIO Jieca.

AHTPOTIOTE€HHBIE  IKOCUCTEMBI.  ATPOIKOCUCTEMBL. Y POOIKOCHUCTEMBI.
buonoruyeckoe 1 X034MCTBEHHOE 3HAUEHHE arpOdKOCUCTEM U YPOOIKOCUCTEM.

buopazHooOpaszue kak (aktop ycToMuMBOCTH »dKocucTeM. CoxpaHeHUe
OMOJIOTMYECKOro pa3HOoOOpa3us Ha 3emiie.

VYuenue B. U. Bepuaackoro o O6mocdepe. I'panuiipl, coctaB u CTPyKTypa
ouocheprr. XKuoe BemectBo u ero ¢QyHkiuu. OcobeHHOCTH Ouocdepnl Kak
rI100aNbHONM 3KOCUCTEMBI. J[MHamMuueckoe paBHOBecue M oOpaTHasi CBSI3b B
ouocdepe.

KpyroBopoTsl BemecTB U OMOr€OXMMUYECKUE LUKIIBI JIEMEHTOB (yIiepo/a,
a3oTa). 30HATBHOCTh Onocdepbl. OCHOBHBIE OMOMBI CYIIIH.

YenoBeuecTBO B 6rochepe 3emiu. AHTPONIOreHHbIE U3MEHEHHs B Onocdepe.
['moGanbHbIE HKOTOTUYECKHE TPOOIIEMBI.

CocyuiecTBoBaHHE MPUPOIBI 151 YEJI0OBEUECTBA. CoxpaHenue
onopa3zHooOpasusi Kak OCHOBa ycToiunBocTu Onocdepsl. OCHOBA palMOHATBLHOTO
yOpaBJI€HUsS NPUPOJHBIMU peCcypcaMd W HUX HUCHOJb30BaHue. JlocTmxeHus
OMOJIOTUHU U OXpaHa MPUPOJIbI.

JdeMoHcTpauuu:

[Toptpetsr: A. k. Tencnu, B. H. Cykaués, B. 1. Bepranckuii.

Tabmuubr u cxemsl: «[lumesbie nenu», «bHOLIEHO3: cOCTaB U CTPYKTypay,
«IIpuponnsie cooOmiecTBa», «llenu nuTranusy, «IKoJOTHYECKAsT TUPAMHUIAY,
«buocdepa u yenoBek», «IKocUCTEMA HTUPOKOIUCTBEHHOTO Jieca», « IKOCUCTEMA
XBOWHOTrO  Jeca», «buoneHos Bomoéma», «ArpoueHo3», «lIpumepHsie
AHTPOIIOTCHHBIE  BO3JEUCTBHS Ha Ipupony», «BaxHenmme HMCTOYHHUKHU
3arpsA3HEHUs] BO3JyXa U TPYHTOBBIX BOJ», «llouBa — BakHEWIIasi cOCTaBIISIONIAS
ouocheprr», «DakTopsl Aerpaganuu mouy», «llapaukoBeiil 3dhdex», «DakTopbl
paguoaKTUBHOIO 3arps3HeHus Ouocdepnr»y, «OOmas cTpykTypa Ouochepb»,
«PacnpocTpanenne xu3HHU B Oumocdepe», «O30HOBBIM 3KpaH Ouochepsd,
«Kpyrosopot yriepoaa B 6uocdepe», «kKpyroBopot azora B mpupoze».

OO6opynoBanue: MoOJeNb-anmuIuKausa « TunudHbie OMOLIEHO3b», TepOapuit
«PacTtutenbHble co00IIECTBaY, KOJEKINH «bruoneHo3y, «Bpeaurenn BaxHEHIINX
CEJIbCKOXO3SIUCTBEHHBIX ~ KYJbTYyp», TrepOdapud W KOJJIEKIUMU pPACTEHUH U
YKUBOTHBIX, MPUHAJJICKAIIUE K Pa3HbIM 3KOJOTMYECKUM CpyImnaM OJHOTO BHJA,
Kpacnas xnura Poccuiickori ®eneparuu, M300paKEHUS OXPAHSIEMBIX BHJIOB
pacTeHUM U )KUBOTHBIX.



IINTAHUPYEMBIE PE3VJIbTATBI OCBOEHHA IIPOTPAMMBI 11O
BMOJIOTMN HA  BA3OBOM  VYPOBHE CPEAHEI'O  OBLIEI'O
OBPA30OBAHUMA

Cornacao ®I'OC COO, ycraHaBnMBaKwTCSA TpeOOBaHHMS K pe3yjIbTaTaMm
OCBOEHHUS  OOYYalOIIMMHUCA TpOrpaMM CpeaHero oOimero  oOpa3oBaHUS:
JUYHOCTHBIM, METAPEIMETHBIM U MPEIMETHBIM.

JIMYHOCTHBIE PE3YJIbTATHBI

B cTpykType JTHYHOCTHBIX PE3yJbTATOB OCBOCHUS MpeaMeTa «bHOJIOrus»
BBIJICIICHBI CIIEAYIONINE COCTABJISIONINE: OCO3HAHNWE OOYYaIOIIUMUCS POCCUHCKON
rpaXXJaHCKOW UAEHTUYHOCTU — FOTOBHOCTH K CAMOPa3BUTHIO, CAMOCTOSITEIbHOCTH
U CaMOONpPEACIICHUIO, HalWyue MOTUBAIlMM K OOy4YeHHI0  OuOJIOTHUH,
I[eJICHANIPABIICHHOE PAa3BUTHE BHYTPCHHHX YOCKICHHA JMYHOCTH Ha OCHOBE
KJIFOYEBBIX IICHHOCTEH M HMCTOPUUYECKUX TPAJAUIUN Pa3BUTHS OHOJOTHYECKOTO
3HaHUS, TOTOBHOCTh M CIOCOOHOCTH OOYYarOIIUXCSl PYKOBOACTBOBATHCS B CBOCH
JNEATENbHOCTH [IEHHOCTHO-CMBICJIOBBIMH YCTAHOBKAMH, MPUCYIIUMH CHUCTEME
OMOJIOTUYECKOTO  O0pa3oBaHWs, HAIWYUE HSKOJOTHMYECKOTO IMPaBOCO3HAHUS,
CITOCOOHOCTH CTaBUTH ICJIM M CTPOUTD KU3HESHHBIC TIJIAHBI.

JInuyHOCTHBIE pe3yabTaThl OCBOCHUS mpeameTra «buonorus» AOCTUTAIOTCS B
€AMHCTBE YYEOHOM U BOCIHUTATEIHHOM JIEITEIBHOCTH B COOTBETCTBUU C
TPAJULIMOHHBIMA POCCUMCKUMU COLMOKYJIbTYPHBIMU, ICTOPUYECKUMH U JyXOBHO-
HPaBCTBECHHBIMU IICHHOCTSIMHM, IPHHSATHIMHA B OOIIECTBE MpaBUIaMHA M HOPMaMU
MOBEJICHUSI W CIOCOOCTBYIOT TMIpOIleccaM CaMOIIO3HAHUS, CAaMOBOCIUTAaHHS U
CaMOpAa3BUTHA, PA3BUTHS BHYTPEHHEW TMO3UIMU JIMYHOCTH, NATPUOTHU3MA,
YBOXKEHHUS K 3aKOHY M MPABOMOPSAKY, YEIIOBEKY TPY/Ja U CTaplIeMy MOKOJIEHUIO,
B3aMMHOI'0 YBAXKCHUS, OCPEKHOr0 OTHONIEHUS K KYJIbTYPHOMY HACJICAUI0 U
TpaAUIHASIM MHOTOHAIMOHAIBLHOTO Hapoja Poccuiickon denepanuu, TpUpOIEC U
OKpY>Karolen cpee.

JIngyHOCTHBIE pE3yibTaThl OCBOEHUS YydeOHoro mpeamera «buosmorusy
JIOJKHBI OTpa)kaTh TOTOBHOCTh U CLIOCOOHOCTh O0YYarOUIUXCsl PyKOBOJICTBOBATHCS
c(hOpMHUPOBAHHOW BHYTPEHHEW TMO3UIIMEH JUYHOCTH, CHUCTEMOW IIEHHOCTHBIX
OpHMEHTAIlM{, TIO3UTHBHBIX BHYTPEHHHMX  YOCXKJICHHH, COOTBETCTBYIOIIHX
TPAAUIIMOHHBIM IIEHHOCTSIM POCCHUMCKOTO OOIIECTBa, PACIIMPEHHUE KHU3HEHHOIO
ONBITA U OMbITA IEITEIBHOCTH B MPOIECCE pea3alli OCHOBHBIX HAIpaBJICHUN
BOCIIUTATEIIBHOM JICSTEIbHOCTH, B TOM YHCJIE B YACTH:

1) rpaxaaHCcKOro BOCIMTAHMS:

c(hOpPMHUPOBAHHOCTH TPAKIAHCKOMN MO3UIIMHN 00YUaIOIIETOCs KaK aKTHBHOTO U

OTBETCTBEHHOTO WICHA POCCUICKOT0 OOIIECTBA;



OCO3HaHME CBOMX KOHCTUTYLMOHHBIX IpaB MU OOS3aHHOCTEH, yBaKEHUE
3aKOHa W MPaBOMNOPSIIKA;

FOTOBHOCTh K COBMECTHOM TBOPUYECKOW JEATEIBHOCTH IPU CO3JAHHU
y4eOHBIX MPOEKTOB, PEIIEHUN y4eOHBIX W MO3HABATEIBHBIX 3a/1a4, BHITIOJHEHUU
OMOJIOTUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh ~ OTPENENSITh COOCTBEHHYIO TO3UIMIO 10 OTHOIIEHUIO K
SIBJICHUSIM COBPEMEHHOM KU3HU U OOBIACHSTH €€;

YMEHHUE YUYUTHIBATH B CBOMX JACHCTBUSIX HEOOXOAMMOCTH KOHCTPYKTHBHOTO
B3aMMOJICUCTBUS JIIOJICH C Pa3HBIMU YOCKICHUSAMU, KyJIbTYPHBIMH IIEHHOCTSIMH U
COLIMAJIbHBIM TOJI0KEHUEM;

TOTOBHOCTh K COTPYJHHUYECTBY B IIPOLIECCE COBMECTHOTO BBINOJHEHHS
y4eOHBIX, MO3HABATEIBHBIX U HCCIEAOBATEIBCKUX 3a/1ad, YBaXUTEIHLHOIO
OTHOIIEHUSI K MHEHHUIO OIMOHEHTOB TPU OOCYXIACHUH CIIOPHBIX BOIPOCOB
OMOJIOTUYECKOTO COICPKAHUS;

TOTOBHOCTh K TYMAaHUTAPHOW U BOJIOHTEPCKOMW NEATEIIbHOCTH;

2) NaTPUOTHUYECKOI0 BOCIIUTAHMSA:

c(hOpMUPOBAHHOCTH POCCHICKOM rpaXxJaHCKOMU WJICHTUYHOCTH,
MaTpUOTH3Ma, YBaXKEHUS K CBOEMY HApOAy, YyBCTBA OTBETCTBEHHOCTH IE€pPE]
Ponunon, ropmocty 3a cBOM KpaW, CBOK PoauHy, CBOW S3bIK U KYJIBTYpY,
IPOILJIOE U HACTOSIEE MHOTOHAIIMOHAIBHOTO Hapoaa Poccuu;

LIEHHOCTHOE OTHOIIIEHUE K MPUPOJHOMY HACIIEINIO U MaMITHUKAM MPUPOJIBI,
JOCTHXKEHUAM Poccum B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUAX, TPYAE;

CIIOCOOHOCTh OILICHMBATh BKJIAJl POCCUUCKUX YYEHBIX B CTAaHOBJICHUE H
pa3BUTHE OWOJOTWH, TOHUMAHUS 3HAYCHHs] OWMOJOTMM B TO3HAHUM 3aKOHOB
MIPUPO/IbI, B KU3HHU YEJIOBEKA U COBPEMEHHOTO OOIIEeCTBA;

uneiHas yOexxJI€HHOCTh, TOTOBHOCTh K CIIY)K€HHMIO M 3amute (OTeuecTtsa,
OTBETCTBEHHOCTb 3a €Tr0 CyAb0Y;

3) 1yXOBHO-HPABCTBEHHOI0 BOCIIMTAHUS:

OCO3HaHHE TYXOBHBIX LIECHHOCTEN POCCUIICKOTO HAPO/Ia;

c(hOpMUPOBAHHOCTh HPABCTBEHHOTO CO3HAHMS, ITUYECKOTO IMOBEICHUS;

CIIOCOOHOCTh OIIEHUBATh CHUTYAIlMI0O U TMPUHUMATh OCO3HAHHBIEC PEIICHUS,
OPUEHTHPYSCh HA MOPAITbHO-HPABCTBEHHBIE HOPMBI U ICHHOCTH;

OCO3HaHME JINYHOTO BKJIJa B TOCTPOEHUE YCTOMYMBOTO OYIyIIIETO;

OTBETCTBEHHOE OTHOLIEHUE K CBOUM POAUTENSIM, CO3/IaHUI0 CEMbU HAa OCHOBE
OCO3HAHHOI'0 MPUHATHUS LEHHOCTEM CEMEWHOM IKU3HU B COOTBETCTBUU C
TpaguuusaMu HapooB Poccuu;

4) 3¢TeTHYECKOro BOCIIUTAHUS:

ACTETUYECKOE OTHOIIEHHE K MHpPY, BKJIIOYAs ICTETHKY ObITa, HAy4HOrO U
TEXHUYECKOT0 TBOPYECTBA, CIIOPTa, TPy, OOIIECTBEHHBIX OTHOIIECHUIA;



MOHUMAaHUE YMOIIMOHATILHOTO BO3JIEHCTBUSA KUBOW IPUPOBI U €€ IIEHHOCTH;

TOTOBHOCTh K CaMOBBIP@XEHHUIO B Pa3HBIX BHJIAX HMCKYCCTBa, CTPEMJICHHE
MPOSIBIISATh KAYECTBA TBOPUECKOM JINUHOCTH;

5) ¢usuuyeckoro BocnUTAHUA, POPMHUPOBAHUS KYJIbTYPHI 310POBbS U
IMOLMOHAJBLHOIO 0JIaronoJay4ns:

NOHUMaHUE W peaju3alus 370poBOro M 0Oe3omacHOro oOpasa >KU3HU
(31opoBO€  TUTaHUE, COOJIIOJIGHHME TUTMEHWYECKUX TpPaBUI U HOPM,
cOaaHCUPOBAHHBIA PEXUM 3aHATUM U OTIbIXa, peryispHas Quznueckas
AKTUBHOCTH), OEpPEKHOTO, OTBETCTBEHHOTO W KOMIIETEHTHOTO OTHOIICHHUS K
cOOCTBEHHOMY (DPU3MYECKOMY U TICUXUYECKOMY 3/I0POBBIO;

NOHMMAaHUE UEHHOCTH TMPaBWJI HHJIMBUIYAIbHOTO M  KOJUJIEKTUBHOTO
0€30MacHOro0 MOBEACHUS B CUTYAIUSAX, YTPOKAIOIIUX 3/I0POBBIO U KU3HU JIIOJICH;

OCO3HAHHWE TIOCIEACTBUN W HEMPHUATHS BPEAHBIX NMPHUBBIUCK (YHMOTpeOICHUS
AJIKOTOJIs, HAPKOTHUKOB, KypEHHs);

6) Tpy10BOIr0 BOCIIMTAHMS:

TOTOBHOCTH K TPY/ly, OCO3HaHHUE LICHHOCTU MacTepCTBa, TPYAOII00HE;

FOTOBHOCTh K AKTUBHOM JEATEIIBHOCTA TEXHOJIOTUYECKOW M COLMAIBHOMN
HAIPaBJICHHOCTH, CIIOCOOHOCTh MHHUIIMUPOBATH, TIIAHUPOBATh U CAMOCTOSITEIILHO
BBITIOJIHATH TaKyl0 JEATEIbHOCTD;

MHTEPEC K pa3InyHbIM cdepaMm npodhecCHoHANbHONU JESTEIbHOCTH, YMEHUE
COBEpILIATh OCO3HAHHBIA BBHIOOp Oyaymed npodeccu U peanu30BbIBAThH
COOCTBEHHbIE KU3HEHHBIE TIJIAHBI;

TOTOBHOCTh W CIIOCOOHOCTh K O0Opa30oBaHUI0O U CaMOOOpPA30OBaHHIO Ha
MPOTSHKEHUU BCEH KU3HH;

7) 3K0JI0rN4eCKOr0 BOCIIUTAHMS:

AKOJIOTMYECKU 11€JIECOO00pa3HOe OTHOIIEHUE K MPUPOJIEe KaK HCTOUYHHUKY
KU3HH Ha 3eMJle, OCHOBE €€ CYIECTBOBAaHNUS;

MOBBIIICHUE YPOBHS OKOJOTUYECKOW KYyJNbTYPhl: MPUOOpPETEHHE OIbITa
IUTAHUPOBAHUSI TIOCTYNKOB UM OILIGHKM UMX BO3MOXHBIX TOCJIEACTBUN s
OKPY’KaroIIEU CPEbI;

OCO3HaHME TJI00ATBHOTO XapaKTepa JKOJIOTHYECKUX MPoOJieM U MyTel uX
pelieHus;

CIIOCOOHOCTh HMCIIOJIb30BaTh MPUOOpETaeMble TMPU H3YYEHUU OUOJIOTHUHU
3HAHUST W YMEHUS TpU pPEHIeHUH TpoO0JieM, CBSA3aHHBIX C palMOHAIbHBIM
PUPOJIONOIB30BaHUEM  (COOJIOJICHHE  TMpaBW  TOBEJACHUSI B MPUPOJE,
HaIpPaBJICHHBIX Ha COXPaHEHHWE pAaBHOBECHUS B HKOCHUCTEMAaX, OXpaHy BHUJIOB,
PKOCHUCTEM, OHOChEpPHI);



aKTUBHOE HENpUATHE JIEHCTBUM, NPUHOCAIIMX Bped  OKpyKarollen
OPUPOAHON cpelie, YMEHHE IPOrHO3UPOBATh HEOJArONPUATHBIE HKOJIOTHYECKUE
NOCJIEICTBUS NMPEANPUHUMAEMBIX ACHCTBUI U MPEIOTBPAILATH UX;

HAJIMYKUE PA3BUTOIO 3KOJIOIMYECKOr0 MBIIUICHHS, SKOJIOTHYECKON KYJIbTYpBI,
OIbITa NEeATENbHOCTH HKOJIOTMYECKOM HaIlPaBJIEHHOCTH, yMEHUS
PYKOBOJICTBOBATbCSI UMHU B IO3HABATEJIbHOM, KOMMYHHMKAaTUBHOW M COLIMAJIBHOM
IPAKTUKE, TOTOBHOCTH K YYaCTHUIO B MIPAKTUYECKON ESATEIbHOCTU 3KOJOTUYECKOU
HaIPaBJIEHHOCTH;

8) HeHHOCTH HAYYHOI'0 MO3HAHMSL:

c(OPMUPOBAHHOCTb MHUPOBO33PEHUS,, COOTBETCTBYIOLIEIO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HayKH M OOLIECTBEHHOW NPAKTHKH, OCHOBAHHOI'O HA JUAJIOTe
KYJbTYp, CHOCOOCTBYIOIIETO OCO3HAHUIO CBOEI0 MECTA B MOJIMKYJIBTYPHOM MHPE;

COBEPILECHCTBOBAHUE S3BIKOBOM M YWUTATEIbCKOM KYyJIbTYpPhl KaK CpEICTBa
B3aUMOJICUCTBUS MEXY JIFOAbMU U IIO3HAHUS MUPAa;

NOHMMaHuEe creuupuky OHMONOrMM Kak HayKH, OCO3HaHUS €€ poju B
(GbOpMHpPOBAHMK PALMOHATBHOTO HAYYHOT'O MBIIUICHUS, CO3[aHUU LIEJIOCTHOTO
IpeACTaBlIeHUsT 00 OKpYXarolleM MHpPE KaK O €JUHCTBE MPUPOJbI, YEIOBEKa U
oOmmecTa, B IMO3HAHUM HPUPOJHBIX 3aKOHOMEPHOCTEM W peuIeHUuH MpodeM
COXpaHEHUs IPUPOJHOTO PaBHOBECHS;

yOexkAEHHOCTh B 3HAYMMOCTU OHOJIOTMU JJIsi COBPEMEHHOM LMBWIN3ALNU:
oOecrieueHrss HOBOTO YpPOBHSI Pa3BUTHUsSI MEIULMHBI, CO3JaHUE TEPCIEKTUBHBIX
OMOTEXHOJIOTUM, CHOCOOHBIX  pEIIaTh PECypCHble  MPOOJEMBbI  Pa3BUTHSA
YeJI0BEYECTBA, IOUCKA MyTeH BBIXOJA U3 INI00ATbHBIX IKOJIOTUYECKUX MPOOIeM U
o0ecrieyeHus  Iepexoja K  YCTOMYMBOMY  pa3BUTHIO,  PAlMOHAIBLHOMY
UCIIOJIb30BAHUIO TPUPOJIHBIX PECYypCcOB U (POPMUPOBAHUIO HOBBIX CTaHAAPTOB
KU3HH;

3aMHTEPECOBAHHOCTh B TOJYYEHHHM OHMOJOTMYECKUX 3HAHUN B LEIX
HOBBIIIEHUSI OO0l KyJbTypbl, €CTECTBEHHO-HAYyYHOM TIPAaMOTHOCTH, Kak
COCTaBHOHM 4acTH (PyHKUMOHAJIBHOM I'paMOTHOCTH OOydarommxcs, Gpopmupyemon
IpU U3yYE€HUU OUOJIOTHH;

NOHUMAaHHUE CYIIHOCTH METOJIOB MO3HAHUS, UCIONb3YEMBIX B €CTECTBEHHBIX
HayKaX, CIIOCOOHOCTM HCIIOJIb30BAaTh TMOJy4yaemble 3HaHMs /JIs aHajau3a u
OOBSICHEHUS! SIBICHUI OKPYXAlOIIero MuUpa M MPOUCXOJSAIMIMX B HEM HM3MEHEHUH,
yMEHME JejaTh OOOCHOBAHHBIE 3aKJIIOUYEHUS HA OCHOBE Hay4dHbIX (AKTOB U
UMEIOILUXCS JaHHBIX C I€JIbI0 TIOJYYE€HHSI IOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITENIBHO HCHOJb30BaTh OMOJIOTMYECKUE 3HAHUS IS
penieHus Ipo0JIeM B peaIbHbIX KU3HEHHBIX CUTYALHSX;

OCO3HAaHUE ILIEHHOCTH HAy4YyHOM JEsTeNbHOCTH, TOTOBHOCTh OCYIIECTBIISATH
MPOEKTHYIO U UCCIIEIOBATENbCKYIO AESTEIBHOCTh UHIMBUIYAIbHO U B TPYIIIIE;



FOTOBHOCTh M  CIOCOOHOCTh K  HENPEpPhIBHOMY  OOpa30BaHUIO U
caMOOOpa30BaHMIO, K AKTUBHOMY IIOJYYEHHUIO HOBBIX 3HAaHWUNU 1O OWOJIOTUU B
COOTBETCTBHHM C )KU3HCHHBIMU MOTPEOHOCTSIMU.

METANPEIMETHBIE PE3YJIBTATBI

MeranpenMeTHbIE PE3yIbTaThl OCBOCHHS Y4eOHOTO mpeameTa «buomorusy
BKJIIOYAIOT: 3HAYuUMble i1 (OPMUPOBAHHMS MHPOBO33PEHHS OOyYaArONTUXCS
MEXIUCIUIUIMHAPHBIE (MEXKIPEIMETHBIC) OOIEHAYYHBIC MOHSITHS, OTPaKAIOUINE
LEJOCTHOCTh HAy4YHOM KapTUHBI MHUpa U CHEUU(PUKY METOJIOB MO3HAHUA,
UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (BEILECTBO, SHEPTHUs, SABJICHUE, MPOLECC,
cHUCTeMa, Hay4HbIH (paKT, MPUHIIUI, THUIIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOPH,
UCCIeIOBaHUE,  HAOJIOJICHHE, U3MEpPEHHUe, OKCIEPUMEHT U  JIPYTHuX),
yHUBEpCAJIbHbIE ydeOHbIe JAcHCTBHS (IO3HABaTeNbHbIC, KOMMYHHKATHUBHBIC,

PEryJISITUBHBIE), o0ecreunBaroIne (dbopmHpoBaHUe (yHKUIHOHATBHOM
IPaMOTHOCTH ¥  COLMAJbHOW KOMIIETEHIMH OOydYaloluXcsl, CIIOCOOHOCTD
oOyJaromuxcs UCIIOJIb30BaTh OCBOCHHBIE MEXIUCIUIUIMHAPHBIE,

MHUPOBO33pEHUYECKHE 3HAHMS M  yHUBEpCaJbHble y4eOHblE JEUCTBUS B
NIO3HABATEJIbHON U COLMAJILHON MTPAKTUKE.

MeranpeaMeTHbIE PE3YNbTaThl OCBOCHHS MPOrPAMMBI CPEAHET0 OOLIEro
o0pa30BaHMsl TOJKHBI OTPaXkKaTh:

OBiaanenne YHHBEpPCAJIbHBIMHA yueOHBIMH NMO3HABATEJIbHBIMHU
AeHCTBUSMM:

1) 0a30BbIe JIOTHYECKHUE IeHCTBUSA:

CaMOCTOSITENIbHO  (OpMyIHpOBaTH W aKTyaJU3UpOBaTh  Mpodiemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

UCIIOb30BaTh NPH OCBOCHHM 3HAHUW MPUEMBI JIOTUYECKOTO MBILIJIEHUS
(ananu3za, cuHTE3a, CPaBHEHHUS, Ki1acCu(pUKaluu, 0000IICHUs ), PACKPBIBATh CMBICI
OMOJOTMYECKUX MOHATUN (BBIAEIATHh UX XapaKTEpHbIE MPU3HAKH, YCTAHABIIUBATh
CBSA3U C IPYTUMH MOHATUSMH);

ONpENeNATh LENd ACATEIbHOCTH, 3aJaBas MNapamMeTpbl U KPUTEPUU UX
JOCTHXKEHHUSI, COOTHOCUTD PE3YJIbTATHI ACSITEIBHOCTU C IOCTABICHHBIMU LESIMU;

UCIIOJIb30BaTh OMOJOTMYECKUE MOHATUSA JUIsl O0OBsICHEHUS (DAKTOB U SIBJICHUI
YKUBOW IPUPOJBI,

CTPOUTH JIOTMUECKHUE paCCYXKIACHHUsSI (MHIYKTUBHBIC, JEAYKTUBHbBIE, IIO
AQHAJIOTUH), BBIABJISITH 3aKOHOMEPHOCTH U MPOTHBOPEYHUS B paccMaTpUBAEMBIX
SABJICHUSIX, (DOPMYIMPOBATH BHIBOJIBI M 3aKJIIOUEHHUS;

OPUMEHSTh CXEMHO-MO/IEJIbHbIE cpeactea Ui [pEICTaBIICHUS
CYILECTBEHHBIX CBA3€H M OTHOUICHHH B M3y4aeMbIX OMOJOTMYECKHX OOBEKTax, a



TaKK€  MPOTHUBOPEYMH  Pa3HOr0  poja,  BBIIBICHHBIX B Pa3jM4YHbIX
UH(OPMAIMOHHBIX UICTOYHUKAX;

pa3pabaThiBaTh IUIaH PEIICHHs] MPOOJIeMbl C Y4ETOM aHAIM3a MMEIOIIHUXCS
MaTepHUAIbHBIX U HEMATEpUaJIbHBIX PECYPCOB;

BHOCUTBH KOPPEKTHUBBI B IESITEIILHOCTD, OLICHUBATh COOTBETCTBHE PE3YJIbTATOB
LEJIIM, OLICHUBATh PUCKU MOCIEACTBUN AESTEIbHOCTH;

KOOPJIMHUPOBaTh W  BBINOJNHATH pabOTy B  YCJIOBHUSIX  PEANBHOTO,
BUPTYAJIbHOI'O 1 KOMOMHUPOBAHHOT'O B3aUMOIEHCTBHS;

pa3BUBATh KPEATUBHOE MBIIIJICHUE NPU PELUICHUH )KU3HEHHBIX IPOOIIEM.

2) 0a3oBbI€e MCCIeI0BaATEIbCKUE TeCTBHUA:

BJIa/IETh HaBbIKAMU y4€OHO-HCCIIEI0BATENIbCKON U MPOEKTHON JESATENBHOCTH,
HaBbIKAMM  pa3penieHus npoOJieM, CHOCOOHOCTBIO W  TOTOBHOCTBIO K
CaMOCTOATENIbHOMY MOUCKY METOJIOB PEIIEHUs MPAKTUYECKHUX 3a/1a4, IPUMEHEHHUIO
Pa3IMYHBIX METOJIOB ITO3HAHUS;

UCIOJb30BaTh pa3jMuYHble BUABl JESATEIBHOCTH IO IOJIYYEHHIO HOBOIO
3HaHUS, €ro HHTEpIpeTalud, NPeoOpa3oBaHUI0O M NPUMEHEHUI0 B YyueOHBIX
CUTYAIMSIX, B TOM YHCJIE TPU CO3aHUH YUEOHBIX U COLUAIBHBIX TPOECKTOB;

(GopMupOBaTh HAYYHBIA TUI MBIIUICHUS, BIaJ€Th HAYYHOH TEPMUHOJIOTHUEH,
KJIIOYEBBIMU MTOHATUSIMH U METOJIaMU;

CTaBUTb U (HOpMyIMpOBaTh COOCTBEHHBIE 3aJauud B 00pa30BaTEIbHOU
NEeSATENbHOCTH U AKU3HEHHBIX CUTYaLIUSX;

BBISIBJISITh [IPUYMHHO-CJIEACTBEHHBIE CBSI3M M aKTyaJIM3UpOBATh 3ajady,
BBIIBUT'aTh TUIOTE3y €€ pEeIIEHUs, HaXOAUTh APTyMEHTHI I JI0KAa3aTelbCTBA
CBOMX YTBEpXKJICHUH, 3a71aBaTh MapaMeTPbl U KPUTEPUU PEILICHUS;

aHAIM3UPOBAaTh TMOJIYYEHHbIE B XOJ€ pEIICHUS 3a/ladyd  pe3yJbTaThl,
KPUTUYECKU OIIEHUBATh UX JIOCTOBEPHOCTh, IPOTrHO3UPOBATH U3MEHEHUE B HOBBIX
YCIIOBHSIX;

JlaBaTh OLIEHKY HOBBIM CUTYalUsIM, OLIEHUBATh PUOOPETEHHBIHN OIIBIT;

OCYIIECTBJISATh LIEJCHANPABICHHBI MOMCK IEpPEHOCca CPEJCTB U CHOCOOOB
NelcTBUS B MPO(ECCUOHAIBHYIO CpPEy;

YMETh NEPEHOCHUTh 3HAHUS B IO3HABATEIbHYI0 M NPAKTUYECKYIO 00J1acTh
KU3ZHENIEATEIbHOCTH;

YMETb UHTErpPUPOBATh 3HAHUS U3 Pa3HBIX YUEOHBIX MIPEIMETOB;

BBIJIBUTaTh HOBBIE MJIEHU, MpeularaTb OPUTMHAIBHBIE MOAXOABI U PELICHHUS,
CTaBUTb MPOOJIEMBI U 33/1a4H, JOMYCKAIOIINE AIbT€PHATUBHBIE PEILICHUS.

3) padora ¢ uHpopmanuei:

OpPUEHTHPOBATHCS B PA3IUYHBIX UCTOYHUKAX UHPOpMAIUU (TEKCTE yueOHOTro
nocoOus, HAY4YHO-IIOMYJIIPHOM JUTEepaTtype, OHOJOTMYECKUX CIIOBapsX U
CIIpaBOYHMKAX, KOMIBIOTEPHBIX 0a3ax JaHHBbIX, B VIHTepHeTe), aHaIu3upOBaTh



UH(OPMAITUIO PA3IMYHBIX BUJOB U (HOPM MPEACTABICHHS, KPUTUUYECKHU OLICHUBAThH
e€ JIOCTOBEPHOCTh U HEMTPOTUBOPEYHBOCTb;

(GbOpMyIMpPOBATh 3aMPOCHl U MPUMEHSITh PA3JIMYHBIE METOJBI MPU TIOUCKE H
otbope Oumosormueckoil HHMOpPMAIUU, HEOOXOIUMOM 711 BBIMOJTHEHUST YUCOHBIX
3ajay;

npuoOpeTaTh OMNBIT MCHOJIB30BAHUS HH(POPMAIIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTUH, COBEPIIICHCTBOBATh KYJIbTYPY aKTHBHOTO HCITOJI30BAHUS PA3IMYHBIX
TTOVICKOBBIX CUCTEM;

CaMOCTOSATENIbHO  BBIOWpaTh  ONTUMAIbHYI0  (OpMYy  MpeACTaBICHUS
ounosorndyeckor nHGpopmaruu (CxeMbl, Tpauku, TUarpaMMbl, TaOIUIbI, PUCYHKH
" ApyToe);

WCIIOJIb30BaTh HAYYHBIH S3BIK B KA4eCTBE CpEACTBAa TIpH paboTe C
Onojornyeckor HWHPOpMANMEH: TPUMEHATh XHMHYECKue, (Qusndeckue u
MaTEeMaTUYECKUe 3HAaKW W CUMBOJBI, (HOpPMYyJibl, aO0peBHATYpy, HOMEHKIATYDY,
UCIIOJIb30BaTh W MPeoOpa3oBbIBATH  3HAKOBO-CHUMBOJHUYECKHME  CpEJCTBA
HaTJISTHOCTH;

BJIAJCTh  HABBIKAMHM  pAcloO3HaBaHWS W 3aUATHl  WH(OpMaIuy,
nH(OPMAITMOHHON 0€30MaCHOCTH JIMYHOCTH.

OgyaieHUe YHUBEPCAIbHBIMH KOMMYHUKATUBHBIMU 1€HCTBUAMM:

1) oOmenme:

OCYIIECTBJISATH KOMMYHHUKAIIMH BO BCeX c(pepax KM3HU, aKTUBHO y4aCTBOBATh
B JWAJIOTE WM TUCKYCCHH TIO CYIIECTBY OOCyXmaemMoil TeMbl (yMEHHUE 3a7aBaTh
BOIIPOCHI, BBICKA3bIBATh CYXKJCHUS OTHOCHTEILHO BBHITIOJIHCHUS TIpeJjiaraeMoun
3a/1ay, YYUTHIBATh UHTEPECHl U COTJIACOBAHHOCTH MO3UIIMN JIPYTUX YYACTHUKOB
JManora Wil JUCKyCCUN);

pacmo3HaBaTh HEBepOAbHBIE CpEACTBA OOINCHHS, TOHMMATh 3HAYCHHE
COIMAJIBHBIX 3HAKOB, TMPEANOCHIIOK BO3HHUKHOBEHUS KOH(IMKTHBIX CHUTYaIlUH,
YMETh CMATYATh KOH(JIMKTHI U BECTH IIEPETOBOPHI;

BJIAJICTh PA3JIMYHBIMU CIIOCOOAMM OOIIEHUS W B3aUMOJICUCTBHS, TTOHUMATh
HAMEPEHUS IPYTUX JIIOJIECH, MPOSBIIATh YBAKUTEILHOE OTHOIICHUE K COOSCETHUKY
U B KOPpeKTHOU popme (opMyaupoBaTh CBOM BO3PAKEHHUS;

Pa3BEPHYTO M JIOTUYHO H3JIaraTh CBOIO TOYKY 3PCHUS C HCIIOJIH30BAHUEM
SI3BIKOBBIX CPEJICTB.

2) coBMeCTHas AesiTeJIbHOCTD:

MOHUMAaTh M HCIIOJIb30BaTh MPEUMYIIECTBA KOMaHIHOW W WHAWBUIYAJTLHON
paboThI MPU PEIICHUH OMOJIOrMYeCKON MPoOIeMbl, 000CHOBBIBATH HEOOXOIUMOCTD
MPUMEHEHUS TPYIIOBBIX (DOPM B3aUMOICHCTBUS MPHU PEIICHUH YIeOHOM 3a/1auu;

BBIOMpATh TEMATHKy M METOJbl COBMECTHBIX JEUCTBHM C yd€TOM OOIIUX
WHTEPECOB M BO3MOKHOCTEH Ka)KJI0T0 YjieHa KOJUICKTHBA;



IPUHUMATh €I COBMECTHOM  JEATEIbHOCTH, OpPraHU30BbIBATH W
KOOPJAUHUPOBATh JEUCTBUS 10 €€ NOCTMKEHHUIO: COCTABIIATh IUUIAH JCKUCTBUH,
pacmpenensaTh pojid ¢ Y4ETOM MHEHHMH YYaCTHUKOB, OOCYXIaTh PpPE3yJIbTaThl
COBMECTHOU pabOThI;

OLICHMBATh KAa4eCTBO CBOEr0 BKJAJa M KaXJOr0 y4YaCTHMKA KOMAaHIbl B
oO1Iuit pe3ysbTat Mo pa3padoTaHHBIM KPUTEPHUSIM;

npeajaraTb HOBBIE MPOEKTHI, OLEHMBATh HAEU C TO3UIMA HOBU3HBI,
OPUTHMHAJIBHOCTH, TPAKTUYECKON 3HAUYMMOCTH;

OCYIIECTBIJISITh MTO3UTUBHOE CTPATETMYECKOE TOBEICHUE B Pa3JIMYHBIX
CUTYAIUSIX, IPOSIBIISITH TBOPUYECTBO U BOOOPAKEHUE, OBITh MHUIIMATUBHBIM.

OBJaieHNe YHMBEPCAJIbHBIMY PEryJIATHBHBIMU ACHCTBUSIMH:

1) camoopranusanus:

UCIIOJIb30BaTh OHOJIOTMYECKUE 3HAHWS IS BBISIBICHUS TPOOJIEM U UX
pEIIeHus B )KU3HEHHBIX U YYEOHBIX CUTYAITUsX;

BBIOMpAaTh Ha OCHOBE OHOJIOTMYECKMX 3HAHUU II€JIEBble M CMBICIOBBIE
YCTAaHOBKHM B CBOMX JICMCTBHSIX M MOCTYMNKAaX IO OTHOIICHUIO K >KMBOW MPHUPOJE,
CBOEMY 3JIOPOBBIO U 3JOPOBBI0 OKPYKAIOIINX;

CaMOCTOSITEIBHO OCYLIECTBIJIATH IMO3HABATEIBbHYIO AEATEIIbHOCTH, BBISABIISATH
po0IeMbl, CTaBUTh U (HOPMYIHPOBATH COOCTBEHHBIC 3aJ]a4ll B 00pa30BaTEIbHON
NEATEIIbHOCTH U )KU3HEHHBIX CUTYalUsAX;

CaMOCTOSITEJIbHO  COCTABJIATh IUIAH pEHIeHUs MPoOJeMbl C  y4ETOM
UMEIOIIUXCSl PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEHN U MPEANOUTECHUI;

JIaBaTh OLIEHKY HOBBIM CUTYAaIUsIM;

pactIMpsTh paMKH Yy4eOHOTO MpeMeTa Ha OCHOBE JTUYHBIX MPEIOYTCHHI;

JenaTh OCO3HAHHBIN BBIOOP, apryMEHTHUPOBATh €ro, OpaTh OTBETCTBEHHOCTH
3a PEUICHHUE;

OTICHUBATH IPHUOOPETEHHBIN OTIBIT;

croco0CTBOBaTh (OPMHUPOBAHUIO W TIPOSBICHUIO IIUPOKOW DPYIUIUU B
pPa3HbIX O00JIACTSX 3HAHMM, IMOCTOSIHHO TMOBBINIATH CBOM 0Opa30BaTENbHBIN U
KYJIbTYPHBI YPOBEHb.

2) CAMOKOHTPOJIb:

JlaBaTh OLIEHKY HOBBIM CHUTYAalUsIM, BHOCUTb KOPPEKTUBBI B JI€STEIbHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJIbTATOB LEIISM;

BJIAJ€Th  HABBIKAMHM  TO3HABATENbHON  pedieKCUd KaK  OCO3HAHMS
COBEPIIAEMBIX JEWCTBUM W MBICIUTEIbHBIX MPOLIECCOB, HX PE3YJIbTaTOB W
OCHOBAHUM, UCIOIB30BaTh MPUEMBI pPedIECKCUU N7 OLICHKU CUTYyalluH, BbIOOpa
BEPHOI'0 PELICHHUS;

YMETh OILICHUBATh PUCKHM W CBOEBPEMEHHO NPUHUMATh PEUIEHUS N0 HUX
CHIDKCHUIO;



IPUHUMAaTh MOTHBBI W apryMEHTBHl APYIMX IIpH AaHAJIN3E pe3yJIbTaTOB
NEeATEIbHOCTH;

3) npuHsATHE ce0s1 M APYTrUX:

IPUHUMATh Ce0sl, IOHUMas CBOU HEJOCTATKU U JOCTOMHCTBA;

IIPUHUMATh MOTHMBBI M apryMEHTBl JPYTHX IIPH aHajIu3€ pe3yJIbTaToB
NEATENbHOCTH;

IPU3HABATH CBOE MPABO U MPABO JPYTUX HA OMIMOKHU;

pa3BHBaTh CIOCOOHOCTh MOHUMATh MUP € O3ULIUU JPYTOro YeJOBEKa.

HPEJAMETHBIE PE3YJIBTATBI

[IpeameTHbie pesynbTaThl ocBoeHUs mporpammbl COO 1o Ouojoruu Ha
0a30BOM ypOBHE BKJIIOYAIOT crienupuueckue 1 yueoHoro npeamera «buomorus»
Hay4YHbIE 3HAHUS, YMEHUS U CIOCOOBI IEUCTBUI MO OCBOEHUIO, HHTEPIPETALNUU U
npeoOpa3oBaHUIO 3HAHHMM, BUIBI JESITEIBHOCTU IO MOJIYYEHUIO HOBOIO 3HAHUS U
NPUMEHEHHUIO 3HAHUI B Pa3jMUYHBIX Y4€OHBIX CUTYallUAX, a TaKXKe B peallbHbIX
KU3HEHHBIX CUTYallUsX, CBSA3aHHBIX c Ouosiorneid. B mporpamme mnpenmeTrHbie
pe3yabTaThl MPEACTABICHBI IO TOAaM O0yUEHHUS.

[IpeameTHbIe pe3ynbTaThl OCBOCHMS yueOHoOro npeamera «buonorus» ¢ 10
Kjlacce NOJIKHBI OTPAXKATh:

c(OpPMUPOBAHHOCTH 3HAHUM O MECTE M POJU OMOJIOTUU B CHCTEME Hay4yHOTO
3HAaHUS ECTECTBEHHbIX HAyK, B (OPMHUPOBAHUM COBPEMEHHOM €CTECTBEHHO-
HAy4YHOM KapTHHbBl MHpa M HAYYHOTO MHPOBO33PEHMs, O BKJIAJ€ POCCHUICKUX U
3apyOEKHbIX YUYEHBIX-OMOJIOTOB B pa3BUTHE OHOJOTWMH, (PYHKIMOHAIBHOU
IPaMOTHOCTH Y€JIOBEKA JUIsl pEIIEHUS KU3HEHHBIX 3a7a4;

YMEHHME PACKpbIBaTh COJAEp)KaHHE OUOJIOTMYECKUX TEPMHMHOB M TOHSTHM:
KU3Hb, KJIETKA, OpraHu3M, MeTa0oau3M (OOMEH BELIECTB M IPEBpalleHUE
SHEPrUuu), rOMeocTa3 (CaMOoperyJsisilus), YpOBHEBAs OPraHU3alUs KUBBIX CHCTEM,
CaMOBOCHPOU3BEACHHUE (PENPOLYKIIHS ), HACIEACTBEHHOCTh, K3MEHYUBOCTh, POCT U
pa3BUTHE;

yMEHHME Hu3JlaraTb OWOJIOTMYECKHE TEOpUu (KJIETOYHass, XpOMOCOMHas,
MyTallMOHHAsI, IIEHTpajibHasg JOrMa MOJEKYyJIsipHON Ouosiorun), 3akoHbl (I
Menpens, T. Moprana, H. 1. BaBuiioBa) u ydeHus (0 1eHTpax MHOTrooOpas3us u
IPOUCXOXKJIEHN KylIbTypHbIX pactenuii H. 1. BaBuiosa), onpenensts rpaHuiibl
UX IPUMEHUMOCTH K KUBBIM CUCTEMAM;

YMEHHE BJIJIETh METO/IaMU HAYYHOI'O IMO3HAHUS B OMOJIOTMU: HAONIIO/IEHNE U
OMMCAHUE >KUBBIX CHCTEM, MPOILIECCOB W SIBJICHUM, OpPraHU3alus U MNPOBEJICHUE
OMOJOTUYECKOTO  3KCHEPUMEHTA,  BBIABM)KEHUE  THIOTE3bl,  BBISIBICHHUE
3aBHCHUMOCTH MEXIY HCCIIEyeMbIMU BEJIMYMHAMH, OOBSCHEHHE IMOJYYEHHBIX



pe3yJIbTaTOB, UCIOJIb30BAHHBIX HAYYHBIX NOHATHUN, TEOPUH U 3aKOHOB, YMEHHE
JIeNaTh BHIBOJbI HA OCHOBAHUU MOJIYYEHHBIX PE3yJIbTaTOB;

YMEHUE BBIICIATH CYIIECTBEHHbIE MPU3HAKH BUPYCOB, KJIETOK IMPOKAPUOT U
JYKapHoOT, OJHOKIETOYHBIX ¥ MHOIOKJIETOYHBIX OpPraHU3MOB, OCOOEHHOCTHU
IPOLIECCOB: OOMEHa BEILECTB M MPEBpALICHUs] 3HEPTUU B KIIETKE, (DOTOCHHTE3A,
IUTACTUYECKOTO M JHEPreTUYECKOro oOMEHa, XEMOCHHTE3a, MHUTO03a, MeHo03a,
OIUIOAOTBOPEHUS, PA3MHOXKEHUS, HWHIUBUIYAIBHOIO pa3BUTUS  OpraHu3Ma
(oHTOTEHE3);

YMEHHE MPUMEHATH MOJyUYEeHHbIE 3HAHUS i1 OOBSICHEHUS OMOJIOTUYECKUX
MPOLIECCOB M SIBJICHUH, JJI1 MPUHSTHS NPAKTUYECKUX PELUICHUWA B IOBCEIHEBHOM
KHU3HU C LEIpl0 obOecriedeHus 0e30IaCHOCTU CBOETO 3J0pPOBbs U 3/10POBbS
OKPY’KaIOIIUX JIIOJIEH, COOJIIOICHHS] HOPM I'PaMOTHOTO TTOBEAECHUS B OKPY Karolen
OPUPOAHONM cpele, MOHMMaHUE HEOOXOJMMOCTH HCIHOJIb30BAaHUS JOCTHKEHUN
COBPEMEHHOMU Ouonorun  u OMOTEXHOJIOTMIA Uil PalMOHAJIBLHOTO
IPUPOIOTNIOIB30BAHUS;

yMEHUE pelaTh JJIEMEHTApHblE TE€HETUYECKHUE 3aJlayd Ha MOHO- U
JUTHOpPUIHOE CKpEUIMBaHUE, CIEIUICHHOE HAaclleJOBAaHUE, COCTaBISATH CXEMBbI
MOHOTHOPHIHOTO CKPEIIMBAHUS JJIsl MPEICKa3aHMsl HACIEIOBAHUS NMPU3HAKOB Y
OpraHU3MOB;

YMEHHE BBINOIHITH J1a0OpAaTOPHBIE M IPAKTUYECKHE paboThI, COOMIOAATH
npaBuiia npu padbote ¢ yueOHbIM U Ja00paTOPHBIM 000pPYAOBaHUEM;

YMEHUE KPHUTHYECKM OLEHUBATh M HHTEPIPETHPOBATH HH(POPMALUIO
OMOJIOTMYECKOTO  COJEP)KAaHUSA, BKIIOYAIONIYI0 I[ICEBJOHAYYHbIE 3HAaHUSA W3
Pa3IMYHBIX UCTOYHUKOB (CpeACTBa MacCcOBOW MH(OpMAaLUY, HAYYHO-IOMYJISIPHbIE
MaTepHalibl), STUYECKHUE aCIEKThl COBPEMEHHBIX HCCIEAOBAHUI B OMOJIOTHUH,
MeIUIHE, OMOTEXHOJIOTUH;

YMEHHE CO3/1aBaTh COOCTBEHHbIE THCbMEHHBIE M YCTHBIE COOOIICHHUS,
000011ast OMOJIOTHYECKYI0 MHGOPMAIINIO U3 HECKOJbKHX MCTOYHHUKOB, TPAMOTHO
UCIIOJIb30BaTh MOHATUNHBINA annapat OMOJIOrHH.

[IpeameTHbIe pe3ynbTaThl OCBOCHMS yueOHOro npeamera «buonorus» 6 11
Kjlacce JOJKHBI OTPAXKATh:

c(OpMUPOBAHHOCTH 3HAHUM O MECTE M POJM OMOJIOTUU B CHCTEME HayYHOTO
3HAHUS ECTECTBEHHbIX HAyK, B (OPMHUPOBAHUM COBPEMEHHOM €CTECTBEHHO-
HAayYHOW KapTHHbI MUpPa M HAYYHOIO MHMPOBO33PEHMS, O BKJIaJ€ POCCUHWCKHUX U
3apyOEKHbIX YYEHBIX-OMOJIOTOB B pPa3BUTHE OHOJOTWMH, (PYHKIHMOHAIBHOU
IPaMOTHOCTH Y€JIOBEKA ISl pELIEHUS AKU3HEHHBIX 3a/1a4;

YMEHHE pACKpbIBaTh COJAEp)KaHHE OUOJIOIMYECKUX TEPMHMHOB M TOHSTHM:
BUJI, TOMYJIALNSA, TeHO(OH, SBOIIONUS, ABMKYIINE CUIIbI ((DaKTOPBI) HBOJIIOLIUH,
PUCIOCOOJICHHOCTh OPraHu3MOB, BHUJI000pa30BaHUE, SKOJOTUYECKUE (PaKTOPHI,



DKOCHCTEMA, MPOAYLUEHTbl, KOHCYMEHTBI, PEOYLEHThl, LENU UTaHUs,
JKOJIOTHYECKas MUpamMuaa, OuoreoreHos, ouocdepa;

yMEHUE H3/Iaratb OWOJOrMYEeCKUe Teopuu (IBONIOLMOHHAs Teopus Y.
JlapBuHa, CHHTETHYECKass TEOpUs OHBOJIOLMHU), 3aKOHbBI M 3aKOHOMEPHOCTHU
(3apoabimieBoro cxoactsa K. M. bapa, depenoBaHusi TNIaBHBIX HANpaBICHUN U
nyteit spomoruu A. H. CesepiioBa, yuenust o ouocepe B. 1. Bepnaackoro),
OTPECNIATh TPAHULIBI UX TPUMEHUMOCTH K KUBBIM CHCTEMaM;

YMEHUE BIIAJIETh METOJJAMU HAYYHOT'O IMO3HAHUS B OMOJIOTHH: HAOIIOACHUE U
ONMUCAHUE YKUBBIX CUCTEM, MPOLECCOB U SIBICHUMN, OpraHU3alus U MPOBEJCHUE
OMOJIOTUYECKOTO  JKCIEPUMEHTa,  BBIABM)KCHHUE  THUIOTE3bl,  BBISIBICHHUE
3aBUCUMOCTH MEX]y HCCIIElyeMbIMH BEJIMYMHAMU, OOBIACHEHHE IMOITYUYEHHBIX
pEe3yIbTaTOB, MCIIOJIb30BAHHBIX HAYUYHBIX MOHSATUH, TEOPHM M 3aKOHOB, YMEHHE
JIeNIaTh BBIBOJbI HA OCHOBAHUU MOJIYYEHHBIX PE3YyJIbTAaTOB;

YMEHUE BBIICTATh CYIIECTBEHHBIC MPU3HAKU CTPOCHUS OMOJIOTUYECKHUX
O00OBEKTOB: BHJIOB, TMOMYJSIHUN, TPOAYIEHTOB, KOHCYMEHTOB, PEIyLIEHTOB,
OMOT€OlIEHO30B U HJKOCUCTEM, OCOOEHHOCTH MPOILIECCOB: HACIEICTBEHHOMN
W3MEHYUBOCTU, €CTECTBEHHOI0 OTOOpa, BHUI000pa30BaHMs, MPUCTOCOOJIEHHOCTH
OpPraHM3MOB, JEHUCTBUS OSKOJOTHYECKHX (PAKTOPOB HaA OpraHM3MbI, IepeHoca
BEILIECTB M IIOTOKAa JHEPIMM B HKOCHUCTEMAaX, AHTPOIOIE€HHBIX HM3MEHEHUN B
HKOCHUCTEMax CBOEH MECTHOCTH, KPYroBOpOTa BEIECTB M OHOr€OXMMHUYECKHX
LUKJIOB B Onocdepe;

YMEHUE MPUMEHATH MOJYyYEHHbIE 3HAHUS JUIsl OOBACHEHHS] OMOJOTMYECKHX
IIPOLECCOB U SIBJICHUU, JJISl NPUHATUS NPAKTUYECKUX PELICHUH B MOBCEIHEBHOU
KU3HU C 1IN0 o0ecredeHus: Oe30MacHOCTH CBOETO 370pPOBbS M 370POBBS
OKPY>KaIOIIUX JIIOJIeH, COOIIOICHHUS] HOPM TPaMOTHOTO TTOBEACHUS B OKPY Karolen
OPUPOAHON cpese, MOHUMaHUE HEOOXOAMMOCTH HCIOJIb30BAaHUS JOCTHKEHUN
COBPEMEHHOM OMOJIOTHH AJISl PAllMOHAIBHOTO MPUPOIOTIONbH30BAHMS;

yMEHHUE peliaTh dJEeMEHTapHbIE OMOJIOTUYECKHE 3a/1aud, COCTABIISATh CXEMbI
NepeHoca BEIIECTB U SHEPTUU B IKOCUCTEMAX (1IN MUTAHUS);

YMEHUE BBINOJIHATH JIA0OPATOPHbIE M MpakTU4YeCKue padoThl, COOIIOIAThH
npaBuiia Mpu padboTe ¢ yueOHbIM U Ja00paTOPHBIM 000PYAOBaHUEM;

yMEHUE KPHUTHYECKH OICHWBATh W WHTEPIPETHPOBATH HWH(POPMAIIHIO
OMOJIOTMYECKOTO  COJEP)KAaHUS, BKJIIOYAIONIYI0 [ICEBJOHAYYHbIE 3HAaHUSA W3
Pa3IMYHBIX UCTOYHUKOB (CPEACTBA MACCOBOM MHGPOPMAIIMK, HAYYHO-TOMYJISIPHBIE
MaTepualibl),  paccMaTpuBaTh  IJ00ajdbHbIE  HAKOJOTMYECKHE  MPOOJIEMbI
COBPEMEHHOCTH, (DOPMHUPOBATH 10 OTHOUIEHUIO K HUM COOCTBEHHYIO MTO3ULIHIO;

YMEHHE CO3/1aBaTh COOCTBEHHbIE€ NHCbMEHHBIE M YCTHBIE COOOIICHUS,
000011ast OnoIoruueckyr0 MHGOPMAIINIO U3 HECKOJbKHX HMCTOYHHUKOB, TPAMOTHO
UCII0JI30BaTh MOHATUITHBIN anmapaT OMOJOTHH.



TEMATHUYECKOE IINTAHUPOBAHHUE

11 a KJIACC
HaumMmeHoBaHue KoaunuyecTBO 4acoB
Ne duekTpoHHbIe (LM pOoBbLIE)
pasaesioB H TeM Konrtpouasnbie | IIpakTnueckue
n/n Bcero oOpa3oBaTejibHbIE pecypchl
NporpamMmMabl padoThI padoThI
)
1 BOTOIHOHHAA 9 1 https://m.edsoo.rui/R6GOTOB2H
onoorus
Bo3HukHOBeHUE U
2 pa3BUTHE )KU3HHU HA 9 0.5 https://m.edsoo.ru/YOH2Q3P9A
3emiie
Opranus
3 PrafHsMbl 5 1 https://m.edso0.1u/QOF7W3Q4C
OKpY’KaroIias cpena
Coo0OmiecTBa 1
4 SKOJIOTUYECKHE 9 https://m.eds00.ru/Z3D9Q3V0S
CUCTEMEI
5 Pe3epBHOE Bpems 2 https://m.edsoo.ru/POD3V1J6C
OBIIEE KOJIMYECTBO
. 34 0 2.5

YACOB I10 [TPOTPAMME




IHOYPOYHOE IINTAHUPOBAHHUE

11A KJIACC
KosnyecTBo 4yacoB
Ne Hara JyeKTpOHHbIE HH(poBbHIE
Tema ypoka Kontpoasnbie | IlpakTnyeckue
n/n Bcero u3ydeHusi | o0pa3oBaTe/IbHbIE pecypchl
padoThI padoThI
DBOJIONUS U METOJIBI €€
1 t A 1 fata https://m.edsoo.ru/T1A2H004W
W3YYCHHUS
Hctopus pazsutust
2 PP . 1 03.09.2026 https://m.edsoo.ru/K4X7N1R3K
MpeICTaBIeHHU 00 IBOTIOIINH
3 Mukpo3BoIIOLUS 1 10.09.2026 https://m.edsoo.ru/D2U6E3BOY
[Tomynsius Kak ieMeHTapHast
€IMHUIIA BUJA U SBOJIIOIHH.
4 Jlabopartopnas pabota Ne 1 1 0.5 https://m.edsoo.ru/O9U2MSLSH
«CpaBHEHHE BUJIOB 110 17.09.2026
MOP(}OTOTHIECKOMY KPUTEPHIO)
JIBYOKyIIIME CUITBI
5 (3;meMeHTapHbIe GaKTOPHI) 1 24.09.2026 https://m.edsoo.ru/RIB8I6ASL
IBOJTIOINH
EcrecTBennslit 0TOOp 1 €ro
6 P 1 01.10.2026 https://m.edsoo.ru/H2R2B9K 4P
(hopMbI
Pesynprarsl sBoOIIOLMK:
MPUCTIOCOOTICHHOCTh OPTaHU3MOB
U BUJI000pa30BaHUE.
7 JlabopaTtopHas padota Ne 2 1 0.5 https://m.edso0.ru/X2U8Z1K4N
«Omnucanue mpucrocoO0IeHHOCTH
opranusma 1 €€ OTHOCUTEIILHOTO 08.10.2026

Xapakrepa»




Hanpasnenus u nytu

TeMe « Bo3HUKHOBeHUE U

8 15.10.2026 https://m.eds00.ru/N3BOG3K9D
MaKpPOIBOJIOIHH

9 Heob6patumocTh sBOTIONAH 22.10.2026 https://m.edsoo.ru/Z7H7Q5R9J
Hcrtopus xxu3uu Ha 3emiie u

10 p . 05.11.2026 https://m.edsoo0.ru/K2G8W1Z2W
METO/IbI €€ U3yUCHHSI
I'unoressl OPOUCXOKICHUS

11 P a 12.11.2026 |  hitps://m.edsoo.ru/U6Q4KTWTW
JKA3HU Ha 3emiie
PasBurune xxu3Hu Ha 3emMiie 1o

12 19.11.2026 https://m.edsoo.ru/K3B9QOH4U
3paM U epHOIaM
OCHOBHBIE 3TAIbI BOIIOLUN
PaCTUTEIILHOTO U )KHBOTHOTO
mupa. [Ipakruueckas padora Ne 1

13 p p p 0.5 https://m.eds00.ru/Q6E3C3W7X
«/3y4eHne UCKOMaeMbIX
OCTaTKOB PACTCHUI U )KHBOTHBIX 26.11.2026
B KOJUIEKIHASIX»
CoBpeMeHHas cucTeMa

14 p 03.12.2026 https://m.eds00.ru/G5TOA6UOG
OpPraHUYeCKOro MUpa
DBOIIONHMS YEJIOBEKA

15 H 10.12.2026 https://m.edsoo0.ru/M2G5Q6F5N
(aHTpOMOreHe3)

BIOKYIIME CHIIBI ((haKTOpBI

16 HBiicym (@ pe1) 17.12.2026 https://m.edsoo.ru/P1H5SB7N2Y
aHTPOIIOreHe3a
OCHOBHBIE CTaUN DBOJIFOIIUNA

17 A H 24.12.2026 https://m.eds00.ru/D2J2T6Z0L
yeJioBeKa
YeioBeuecKre packl U

18 P 14.01.2027 | hitps://m.edsoo.r/Y6J6 T6R3P
MIPUPOJIHBIC aaNTAIlUK YSIOBEKa
Pesepsuelil ypok. O0001IEHNE IO

19 p yp = 21.01.2027 https://m.edsoo.ru/Z8H8D6M8B




pa3BUTHE )XKU3HU Ha 3emiie)»

20 DKOJIOrUs KaK Hayka 28.01.2027 https://m.edsoo.r/W2W7M17Z8Y
Cpenpl oOuTaHus U

21 04.02.2027 https://m.edsoo.ru/A5Q4Z8V1L
JKOJIOTHYECKHe (DaKTOPBI
AbGuoTtnieckue (HakTopsl.
JlaGopaTopHas pabota Ne 3.
«Mopdoonoruueckue
O0COOCHHOCTH PaCTeHH U3

22 P 0.5 https://m.edsoo.ru/FSM2IL.3R8S
Pa3HBIX MECT OOUTAHUSY.
JlaboparopHast pabota Ne 4.
«BrnusHue cBeTa Ha POCT U 11.02.2027
pa3BHTHE YEPEHKOB KOJIEyCa)

23 buotnueckue hakropsl 18.02.2027 https://m.edsoo0.ru/Q9Z3R2Y0Z
DKOJIOTHYECKHE XapaKTePUCTUKU
nomyJsinun. [TpakTudeckast

24 pabora Ne 2 «IToacuér 0.5 https://m.edsoo.ru/H5JSR3N9P
IUIOTHOCTH TIOMYJISIITHIA Pa3HBIX 25.02.2027
BUJIOB paCTEHUI»
Coo0b1iecTBa OpraHu3MoOB —

25 . P 04.03.2027 | https://m.edsoo.ru/Z6]SHOGSB
OHOLIEHO3
DKOJIOTHYECKUE CUCTEMBI

26 11.03.2027 https://m.edsoo.ru/L4F7FOR2W
(3x0cHCTEMBI)
OCHOBHBIE TIOKa3aTeIH
9KOCUCTEMBI. DKOJIOTHUECKHE

27 Croi https://m.eds00.ru/G3M3T9D20
nupamubel. CBoMCTBa 18.03.2027

skocucteM. Cykueccus




25.03.2027

28 IIpupoaHbIE S3KOCUCTEMBI 1 https://m.edsoo.ru/X9K1X9S61
29 AHTpPOIOTr€HHbIE IKOCUCTEMBI 1 08.04.2027 https://m.edsoo.ru/PSD2AQF8T
buocdepa — rnobanbHas
30 1 15.04.2027 | hitps://m.edsoo.ru/M601B3B6R
JKOCHUCTEMA 3eMIIH
3aKOHOMEPHOCTH
31 1 22.04.2027 | https://m.eds00.ru/G3X3B7G9A
CyIIecTBOBaHUsI OMoCchepbl
YenoeyecTBo B OHochepe
32 JIOBEHECTBO B Orochep 1 29.04.2027 | hitps://m_edsoo.r/N2Q8HAUTI
3emin
CocyiecTBOBaHHE MPUPOABI U
33 ym Prpo 1 06.05.2027 | https://m.eds00.1ru/Y8Q8X900G
YeJI0BEYECTBA
PeseprubIil ypok. O6006meHme
34 TeMbl «Co00I1IIeECTBA U 1 13.05.2027 | https://m.edsoo.ru/E6MIR5V2D
9KOJIOTHYECKHUE CUCTEMBD»
OBILEE KOJIMYECTBO YACOB I10 34 0 )5
[TPOTPAMME '
11 b KUIIACC
KosmmuecTBo yacos
Ne Jara DyleKTpOHHBbIE N (pPOBHIE
Tema ypoka KonTtpoubnbie | IIpakTnueckue
n/n Bcero U3yueHHs1 | oOpa3oBaTe/ibHbIE pecypchl
padoThI padoThI
OBonto €TO/Ibl €€
1 OO I METOAN 1 Nata https://m.edsoo.ru/T1A2H004W
W3YYCHHS
2 Hctopus pazsutus 1 02.09.2026 https://m.edsoo.ru/K4X7N1R3K




MIPEICTAaBICHHA 00 IBOIOIHH

3 MUKpPO3BOTIOLIMS 09.09.2026 https://m.edsoo.ru/D2U6E3B0OY
[Momynsmus Kak dIeMeHTapHast
€IMHUIIA BUJA F SBOJTIOIIHH.

4 Jlaboparopuas pabota Ne 1 0.5 https://m.edsoo.rw/O9U2MSL5H
«CpaBHEHHE BUJIOB 110 16.09.2026
MOP(}OTOTHIECKOMY KPHTEPHIO)
JIBIOKyIIME CHUIIBI

5 (anemeHTapHbIe (PAKTOPHI) 23.09.2026 https://m.edsoo.ru/RIBII6ASL
IBOJTIOIIAH
EctectBenHsblit 0TOOp U €ro

6 P 07.10.2026 | https://m.edsoo.ru/H2R2BIKAP
(bopmbI
Pe3ynpTatel sBOIIONMY:
MPUCIIOCOOIEHHOCTh OPraHU3MOB
U BU1000pa3oBaHue.

7 JlaGopaTopHas pabota Ne 2 0.5 https://m.eds00.ru/X2U8Z1K4N
«Omnucanne npucrnoco0IeHHOCTH
opranmu3Ma v €€ OTHOCUTEIILHOTO 14.10.2026
XapakTepa
Hampasnenus u nytu

8 P Y 21.10.2026 https://m.edsoo.ru/N3BOG3K9D
MaKpO3BOIIOIUI

9 Heob6patumocTts 3BOIIONNMH 11.11.2026 https://m.edsoo.ru/Z7H7Q5R9J
Uctopus xu3nu Ha 3emiie U

10 P T 18.11.2026 | https:/m edsoo.rw/K2GEW1Z2W
METOJIbI €€ U3yUeHUs
['unoTessl MponCXoXKACHUS

11 P A 25.11.2026 https://m.eds00.ru/U6O4KTWTW

JKA3HU Ha 3eMiie




Passurue xu3Hu Ha 3emie 1Mo

12 02.12.2026 https://m.edsoo.ru/K3B9QOH4U
IpaM U Iepuoaam
OCHOBHBIE ATaIIbl ABOJIOLAN
PaCTUTENHHOTO M )KUBOTHOT'O
mupa. [Ipaktudeckas padora Ne 1

13 p p p 0.5 https://m.edsoo0.ru/Q6E3C3IW7X
«M3ydyenue uckonaemMoIix
OCTaTKOB PACTCHUM U JKUBOTHBIX 09.12.2026
B KOJUIEKIIASIX»
CoBpeMeHHas cucrema

14 p 16.12.2026 | hitps://m.edsoo.r/GSTOA6UOG
OpPTaHUYECKOTO MHUpa
DBOJIOLMS YEIOBEKA

15 1 23.12.2026 https://m.eds00.ru/M2G5Q6F5N
(anTpoOMIOTEHE3)

BIDKYIIHE CUIIBI ((haKTOpBI

16 sy (@ pe1) 30.12.2026 https://m.edsoo.ru/P1HSBTN2Y
aHTPOTIOTeHE3a
OCHOBHBIE CTaIUA IBOIIOLINHA

17 s H 13.01.2027 | hitps://m.edsoo.r/D2J2T6Z0L
yeoBeKa
YemoBeueckue pachl U

18 p 20.01.2027 https://m.eds00.ru/Y6J6T6R3P
MIPUPOIHBIC a/IalITAlIMK YEJIOBEKa
PezepBHblit ypok. O0o01IeHNE 110

19 TeMe « Bo3HUKHOBeHHE U 27.01.2027 https://m.edsoo.ru/Z8H8D6M8EB
pa3BUTHE )KU3HU HA 3eMIIe»

20 DKOJI0rus Kak HayKa 03.02.2027 https://m.edsoo.ru/ W2W7M17Z8Y
Cpensl oOuTanus u

21 10.02.2027 https:/m.edsoo.ru/ASQ4Z8V1L
9KOJIOrHYecKue (hakTopbl
AbuoTtnueckue GpakTopsl.
JlaGoparopHas padora Ne 3.

22 M patop p 0.5 https://m.edsoo.ru/FSM2I1.3R8S
«Mopddonoruueckue 17.02.2027

O0COOEHHOCTH pacTeHU U3




Pa3HBIX MECT OOUTAHUSY.
JlaboparopHast pabota Ne 4.
«BinustHue cBeTa Ha POCT U
pa3BUTHE YEPEHKOB KOJICYCa»

23 buotnueckue GaxTopsl 24.02.2027 https://m.edsoo0.ru/Q9Z3R2Y0Z
DKOJIOTUYECKHE XapaKTEPUCTUKU
nomyJsun. [IpakTudeckas

24 paborta Ne 2 «IToacuér 0.5 https://m.edsoo.ru/H5JSR3N9P
IUIOTHOCTH TOMYJISIIIMNA Pa3HbIX 03.03.2027
BUJIOB PACTCHUI»
CooOmiecTBa OpraHu3MOB —

25 B P 10.03.2027 https://m.eds00.ru/Z6J8SHOG8B
OMOIIEHO3
DKOJIOTHYECKUE CUCTEMBI

26 17.03.2027 https://m.edsoo.ru/L4F7FOR2W
(3KOCUCTEMBI)
OcHoBHbIE TIOKa3aTeNn
9KOCUCTEMBI. DKOJIOTHUECKHE

27 Choii https://m.edsoo0.ru/G3M3T9D20
nupamuel. CBOKCTBA 24.03.2027
skocucteM. Cykueccus

28 [Tpupoaubie 3KOCUCTEMBI 07.04.2027 https://m.edsoo.ru/X9K 1X9S6I

29 AHTpPOIIOT€HHBIE IKOCUCTEMBI 14.04.2027 https://m.edsoo.ru/PSD2A0F8T
buocdepa — rnobanpHas

30 21.04.2027 https://m.edsoo.ru/M601B3B6R
JKOCHCTEMA 3eMIIU
3aKOHOMEPHOCTH

31 P 28.04.2027 https://m.eds00.ru/G3X3B7G9A
CyLIECTBOBaHMS OHOCHEpHI
YenoseuecTBO B OMochepe

32 bep 05.05.2027 | hiips://m.edsoo./N20SHAUTL

3emin




CocyliecTBOBaHUE IPUPOJIBI

33 M pHpo 1 12.05.2027 https://m.eds00.ru/Y8Q8X900G
YeJIOBEYECTBA
PesepBHbIil ypok. O6001eHIE

34 teMbl «Co0011IeCTBA U 1 19.05.2027 https://m.edsoo.rt/E6M1R5V2D
DKOJIOTUYECKUE CUCTEMBI»

OBILEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

34

2.5













IMPOBEPSIEMBIE TPEBOBAHUS K PE3YJBTATAM OCBOEHUSI
OCHOBHOM OBPA30OBATEJbHOU ITPOT'PAMMBbBI

11 KJIACC

Kon
NpoBepsieMoOro
pe3yJbTarTa

IIpoBepsiemble npeAMeTHbIE Pe3yJIbTATHI 0CBOEHHUSI OCHOBHOM
00pa3oBaTe/ibHOI MPOrpPaMMBbI CpeIHEro o01ero 06pa3oBaHusA

CchopMupoBaHHOCTh 3HAHUM O MecTe M pOJU OHOJOIMH B CHUCTEME
HAy4YHOT'0 3HAHUS €CTECTBEHHBIX HayK, B JOPMUPOBAHUU COBPEMEHHOM
€CTECTBEHHO-HAYYHON KapTHHBI MUpPAa M HAyYHOTO MHUPOBO33PEHHUS; O
BKJIa/Ie POCCUHCKUX M 3apyOeXHbIX YYEHBIX-OMOJIOTOB B pa3BUTHE
Oouosioruy; (yHKIMOHAJIBHOW TI'PaMOTHOCTH 4YelloBeKa MJIsi PELICHMs

KU3HCHHBIX 3a1a4

YMeHHe pPacKpbIBaTh COJCpKAHUE OHMOJIOTUYECKHX TEPMHHOB U
TIOHSITHIA: BUJ, TOMYJISAIUS, TeHOMOH, IBOJIONMS, JBIKYIIAE CHIIBI
(paxTopsr) ABOJIIOLIUY, MPHUCTIOCOOTICHHOCTh OpTaHU3MOB,
BHUJI000pa3oBaHue, IKOJIOTHYECKHE (bakTopsl, HKOCHCTEMA,
MIPOIYIICHTHI, KOHCYMEHTHI, PEIyIIEeHTHI, HETH UTaHUS,

AKOJIOTUYECKasl MUpaMuia, OMoreoreHo3, onochepa

YMeHnue uznaratb OMOJOTHYECKUE TEOPUH (IBOIIOLMOHHAsA Teopus Y.
JapBuHa, CHHTETHYECKass TEOpPHUsl  SBOJIIOIMM),  3aKOHBl U
3aKOHOMEpPHOCTH (3apoaplieBoro cxojacrtsa K.M. bapa, yepenosanus
IJIaBHBIX HampaBieHud u myten sBomonuu A.H. CeBepiioBa, y4eHus o
ouochepe B.M. Bepuaackoro), ompenensitb  IpaHUIBl  HX

MPUMCHUMOCTH K JXUBBIM CUCTEMaM

YMeHue BiaJeTb METOJAaMU HAay4YHOrO T[O3HaHHA B OHOJIOrHH
(HabmoeHNe W ONHMCAHUE JKHMBBIX CHCTEM, IPOLIECCOB W SIBICHUIA;
OpraHuzainuss M MpOBEACHHE OHOJIOTMYECKOTO  3KCIEPUMEHTAa,
BBIJIBIDKEHUE  TUIIOTE3bl;  BBIABIECHUE  3aBUCUMOCTH  MEXKIY
UCCIIETyeMbIMU BEJIMYMHAMHU, OOBSICHEHHE MOJIYUYEHHBIX PE3yJbTaTOB,
UCIIOJIb30BAHHBIX HAy4HBIX IIOHATHM, TEOPUM M 3aKOHOB; YMEHHE

ACJIaTb BBIBOABI HAa OCHOBAaHUHU IMOJTYYCHHBIX pe3y.]'IBTaTOB)

YMmenue BBIJICIISITh CYIlIECTBEHHBIE MIPU3HAKU CTPOCHUS
OMOJOTMYECKUX OOBEKTOB: BUIOB, MOMYJSIHA, MPOAYLEHTOB,
KOHCYMEHTOB,  pPEIYyLIEHTOB,  OWOTeOIleHO30B U  HKOCHCTEM;
0COOEHHOCTH IIPOLIECCOB HaCJICACTBEHHOMN WU3MEHYHUBOCTH,

€CTeCTBEHHOTO  O0TOOpa, BUAO000Pa30BaHUs, MPHUCIOCOOIECHHOCTH




OpPraHMU3MOB, JIEHCTBUS HKOJIOIMUYECKUX (PAKTOPOB HA OpPraHU3MBI,
[IEPEHOCA BEIECTB U IIOTOKA YHEPTUU B DKOCUCTEMAaX, AHTPOIIOT€HHBIX
WU3MEHEHUN B DKOCHCTEMAaxX CBOEH MECTHOCTH, KPYrOBOPOTa BEILECTB U

OMOre0OXUMHYECKHUX IIUKIIOB B Ouochepe

VMeHHe TNpPUMEHSTh [OJyYCHHbIC 3HAaHHSA Uil OOBSICHEHUS
OMOJIOTHYECKHUX mponeccoB u fIBHeHHﬁ, IJI TIPUHATHA MPAKTHYCCKUX
peleHHIi B MOBCETHEBHOMN KHM3HM B LIEJSIX o0ecTrieueHust 0€301macHOCTH
CBOETO 3/I0POBBS M 3I0POBbSI OKPYKAIOLIMX JIFO/ICH, COONIIOCHUS HOPM
IPAMOTHOTO TOBEJICHUS B  OKPYXAIOIICH MNPUPOJHOH  cpere;
IIOHUMAaHUue HeO6XO}]I/IMOCTI/I HCIIOJIB30BaHUA JIOCTI/I)KGHI/If/’I

COBpeMeHHOﬁ Ouoorun AJIg pallMOHAaJIbHOT'O NPHUPOAO0IIOJIb30BaAHUSA

VYmenue peiiaTtb 3JICMCHTAPHLBIC OHOJIOrHnYeCcKue 3aga4u, COCTaBJIATHb

CXEMBI [TIepeHOCca BEIIECTB U YHEPTUU B IKOCUCTEMAX (LI MUTAHUS)

YMeHHne BBIONHATH J1a0OpaTOpHbIE M MPAKTUYECKHE pPabOTHI,
cobmoarh mpaBwia mpu pabore ¢ y4dyeOHBIM M J1a0OpaTOPHBIM

o0opyI0BaHUEM

YMeHne KpUTHYECKH OLEHHBATh U HWHTEPHPETUPOBATh MH(OPMAIHIO
OMOJIOTMYECKOTO COJIepKaHMsl, BKIIOYAOLIYIO IICEBJIOHAYYHbIE 3HAHUS
U3 pa3nuuHbIX UCTOYHUKOB (CMM, HayuHO-NONyJIsipHBIE MaTepHallbl);
paccMaTpuBaTh rI100anbHbIC AKOJIOTUYECKHE poOIIeMbI
COBPEMEHHOCTH, (POPMUPOBATH MO OTHOUIEHHWIO K HUM COOCTBEHHYIO

MMO3UIIHAIO
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YMeHne co3liaBaTh COOCTBEHHBIC MHMCHMEHHBIC U YCTHBIE COOOIICHUS,
000011ast 6MOTOTHYECKYI0 MH(GOPMAITUIO U3 HECKOJIBKUX HCTOYHUKOB,

rpaMOTHO HUCIIOJIL30BATh TMOHATUMHBIN arnmnapar OMOJIOTHH




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

10 KITACC

Kon

IIpoBepsieMblii 3JIEeMEHT COAEePKAHUS

buonorus xak Hayka

1.1

buonoruss — Hayka o »uBoW mnpupoxae. Ponp Oumonorumu B (opmMupoBaHUH

COBPEMEHHOM Hay4yHOU KapTUHBI Mupa. CucTemMa OMOIOTHYECKUX HAYK

1.2

Metoapl TMO3HAHHS KUBOM TPHUPOABI (HAOTIOACHUE, DKCIIEPUMEHT, OMHCAHUE,
u3MepeHue, Kiaccuukanus, MOJEIHPOBAHUE, CTAaTUCTUYECKas oO0paboTka

JTAHHBIX )

’KuBbIe CHCTEMEI U UX opraHnu3anus

2.1

XKusble cuctemsl (OMOCHCTEMBI) Kak NpeaMeT u3ydeHus Ouosnoruu. CBoiicTBa

OMOCHCTEM M UX pazHooOpasue

2.2

ypOBHI/I OopraHu3anuun ouocucrem: MOHCKyJ’IﬂpHO-FeHeTI/ILIeCKHﬁ, KHeTOqHLIﬁ,

OpraHU3MEHHBIN, TOMYJIAIIMOHHO-BUIOBOM, SKOCUCTEMHBINA, OMOCEPHBIN

XUMUYECKUH COCTaB U CTPOCHUC KIICTKH

3.1

XUMUYECKUH COCTaB KJIETKHM. XHMHYSCKHE JJIECMEHTHI: MAaKpO3JICMCHTBI,
MUKPOIJICMECHTEI. Boz(a U MHUHCpAJIBbHBIC BCIICCTBA. q)}IHKIII/II/I BOJAbI U

MHUHCPAJIBbHBIX BEIICCTB B KJICTKC. HoanepmaHHe OCMOTHYECKOT0 OajaHca

3.2

benku. CoctaB u crpoeHue O€nKkoB. AMHHOKHMCIOTHI — MOHOMEpPHI OEJIKOB.
He3ameHuMBle M 3aMEHHMBbIE aAMHUHOKHCIOTBI. AMHHOKMCIOTHBIH COCTaB.
YpoBHH CTPYKTYpbl O€IKOBOI MOJIEKYJIbl (IepBUYHAs, BTOPUYHAS, TPETUYHAS U
YETBEPTUYHAS CTPYKTypa). XWUMHUYECKHE CBOMCTBa OenkoB. buomormueckue
byHKIMU OEJIKOB.

®depMmeHTHl — OHoJOrHyeckue KatanuzaTopbl. CTpoeHHe (epMeHTa: aKTUBHBIN
1eHTp, cyOctpatHas croeruduaHocTs. Kodepmentsl. Burtamunbl. OTnnyus

(epMEeHTOB OT HEOPTaHMYECKUX KaTallnu3aToOpOB
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YTraeBoapl: MOHOCaxapuabl (TJIF0KO3a, pub03a W JIe30KCUpru003a), Tucaxapuibl
(caxapo3a, JakTo3a) W TMOJUcaxapuibl (Kpaxmana, TJIWKOTEH, IeJIII0JI03a).
Buonornveckne GyHKINUN YTIIEBOIOB.

Jlununael:  TpUrAHIepuabl, crepounsl,  ¢ochomumunsl.  ['mapoduasHO-
ruapodoOHbIe cBOMCTBAa. buonormueckue ¢GyHkimu JswmnuaoB. CpaBHEHHE

YIJI€BOOOB, OEJIKOB U JIMIIU 0B KaK UCTOYHHUKOB SHEPTHUU
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Hyxnennoseie kucnotel: [JHK n PHK. Hykneotnel — MOHOMEpPBI HYKJIIEMHOBBIX




kucnor. Crpoenne u ¢ynkumun JIHK. Crtpoenme u ¢ynkumm PHK. ATO:

CTpoeHue U (PyHKINU

3.5

[uTtonorus — Hayka o kietke. Knerounas reopus. MeTopl H3y4eHHs KIETOK

3.6

Knerka kak nenoctHas >kuBas cucrema. OOmue MpU3HAKH KIETOK: 3aMKHYTas
HapyxHast MemOpana, monekynsl JJHK kak renernyeckuii ammapaT, cuctema

cuHTe3a OeJka

3.7

Tunsl KIETOK: dyKapuoThyeckas U npokapuorudeckas. OCOOEHHOCTH CTPOCHUS
npokapuornyeckoil  kinetku. Kiierounas creHka Oaktepuil.  CTpoeHue
AyKapuoTHUeCcKo KjeTKkh. OCHOBHBIC OTJIMYMSI PACTUTEILHOM, XUBOTHOU M

I'pUOHOM KIIETKU

3.8

IloBepXHOCTHBIE CTPYKTYpBl KIETOK — KJIETOYHAsl CTEHKA, TJIMKOKAJIMKC, HX
¢yukuun. [1nazmaruueckas memOpana, e€ coiicTBa U pyHkimu. Llutomnaszma u eé
opranouipl. OHOMEMOpaHHbIE OPraHOWIbl KJIETKU: IHIOMJIa3MaTHYeCcKas CETh
(BIIC), ammapar T'ombmxu, 1m3ocombl. [lomyaBTOHOMHBIE OpPraHOWIBI KJIETKH:
MHUTOXOHJIpUH, IJAcTUAbl. [IpoucxoxkieHne MUTOXOHAPHUM W IacTui. Buubl
wiactu. HememOpaHHblE OpraHoMbl KJIETKH: pUOOCOMBI, KJIETOYHBIM LIEHTP,

PECHUYKH, KIyTUKH. OYHKIUU OPraHOUI0B KJIeTKU. Brirouenus

3.9

SAnpo — perynaropHblii neHtp kiueTku. CTpoeHue sifpa: siaepHas 000J0uKa,

KapuoIuia3Ma, XpOMaTHH, SAPBIILKO. XPOMOCOMBI

3.10

TpaHCHOPT BEIIECTB B KJIETKE

)KI/ISHG)I@?ITCJ'IBHOCTL KIJIETKH

4.1

O6men BemiecTB, WM MeTaOoNM3M. AccuMMisLus (TUTacTUYECKUil oOMEeH) U
TUCCUMIIISAIINS (PHEPTeTHUECKUd OOMEH) — JBE CTOPOHBI E€IMHOTO Ipollecca
Metabonu3ma. Turmbel oOMeHa BemecTB: aBTOTPOGHBIA U rereporpopHsiid. Ponb

(bepMeHTOB B OOMeHe BCHICCTB U IIPECBPAICHUH SHCPIUH B KJICTKC

4.2

®dorocunte3. CBetoBas u TeMHOBas ¢asbl Pporocunresa. Peakuuu dorocuHTesa.
DddextuBHOCTh (hoTOCHMHTE3a. 3HAUeHHWE (POTOCHHTE3a ISl KU3HM Ha 3emile.
Binusiaue ycnoBuit cpeapl Ha (POTOCHHTE3 U CHOCOOBI TOBBIIMICHHS €T0
MIPOYKTUBHOCTH Y KyJIbTYPHBIX PACTEHUM.

XeMocHHTe3. XEMOCHHTE3HpYIoIIHe OakTepuu. 3HAYCHHE XEeMOCHHTe3a IS

JKA3HU Ha 3emiie

4.3

OHepreTudyeckuii oOMeH B KieTKe. PaciierieHue BelecTB, BbIACICHUE U
aKKyMYyJINDOBaHME OHHEPruM B KIETKE. OTalbl HSHEPreTHYecKoro oOMeHa.
I'mukonus. bpoxenue u ero Buapl. KUCIOpOAHOE OKHUCIIEHME, WIH KJIETOYHOE

apIxanue. DPPEeKTUBHOCTh YHEPreTUIECKOr0 0OMeHa
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Peaknun matpuuHoro cunresa. ['enernueckas unpopmanus u JJHK. Peanuzanus

TeHETHYSCKOMN I/IH(I)OpMaI_II/II/I B KieTKe. I'eHeTHYecKHil KOJ M €ro CBOMCTBA.




Tpanckpunuus — matpuunblii cunre3 PHK. Tpancmsiuust — 6uocuntes Oenka.

KonupoBanue amuHokuciot. Posib pubocom B GnocunTese O6enka

4.5

Hexnerounsle ¢opmbl ku3HM — BHpYCHL. Mctopus otkpeitusi BupycoB (/.M.
WBanoBckuii). OCOOEHHOCTHM CTPOEHUS M JKU3HEACATEIbHOCTH BUPYCOB.
bakrepuodaru. bone3Hu pacTeHH, JXKMBOTHBIX U UEJIOBEKAa, BbI3bIBAEMbIE
Bupycamu. Bupyc ummynoaeduuura yenoseka (BUY) — Bo3oyaurens CIIN/a.

[Mpodunakrrka pacnpocTpaHeHUS BUPYCHBIX 3a00ICBaHHIMA

PasMHOXEeHME 1 MHIMBUAYAJIbHOE Pa3BUTHE OPTraHU3MOB

5.1

KreTouHslii UK, WIM KU3HEHHBIA IMKI KIeTkd. MHTepdaza u MHTO3.
[Ipouieccel, mpotekatomyie B uHTepdase. Permnukanus — peakius MaTPUIHOTO
cunteza JIHK. Ctpoenune xpomMocoMm. XpOMOCOMHBIH HAOOp — KapUOTHII.
JluniouHbIN W TaIUIOWAHBIA ~ XPOMOCOMHBIE  HAOOpBL.  XPOMATHIIBI.
[utonoruyeckue OCHOBBI Pa3MHOXKEHUS W HWHAUBUIAYATBHOTO Pa3BUTHS
OpraHU3MOB.

Henenne kierkm — wmuto3. Craaum mutosza. [Iponecchl, mpoucxonsiue Ha

PAa3HBIX CTAAUAX MUTO34A. buonormdueckuii CMBICII MUTO3a

5.2

@dopMBbI pa3MHOKEHHsSI OpPraHU3MOB: Oecrojoe W TojoBoe. Bumel Oecroioro
pa3sMHOXKCEHHUsS: JIeJICHHE HaJBOE, IIOYKOBAHWE OJHO- M MHOTOKJIETOYHBIX,
CriopooOpa3oBaHue, BEreTaTUBHOE pa3MHOXKEHHE. HckyccTBeHHOE

KIIOHHUPOBAHUC OPraHU3MOB, €0 3HAUCHUEC IJISI CCIICKIUU
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[TonoBoe pa3MHOXKEHHUE, €T0 OTJIIMYHUS OT OECIIONOTO.
Meito3. Cramguu Meiosza. Ilporeccel, TpouCXOonsiIMe Ha CTaausX Meio3sa.
[ToBegenue xpomocom B Mmeilo3e. Kpoccunrosep. buonornyeckuid CMbICI U

3HaYEeHNE MEN03a
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l"ameTorenes — mporecc 00pa3oBaHUs MOJIOBBIX KJIETOK y KMBOTHBIX. [looBbIE
JKCJIC3bl: CCMCHHUKU U AWYHHUKU. O6pa3OBaHI/I€ " pa3BUTHUC NOJOBBIX KJICTOK —
ramer (CIepMaTo30uj, SUIEeKIeTKa) — ciepMaToreHe3 u oorere3. OCOOEHHOCTH

CTPOEHUS SMIEKJIETOK U criepMaTo30ua0B. OmnonorBopenue. [laprenorenes

5.5

WnauBuayanbHoe  pa3Butue  (OHTOreHe3).  OMOpHOHAIBHOE  Pa3BUTHE
(ambOpuorenes). Dtarnbl SMOPHOHATBLHOTO PA3BUTHS Y MTO3BOHOYHBIX KUBOTHBIX:
npoOienue, racTpyisinus, opraHoreres. I[locramOpuonansHOe pasBuThe. THIBI
MOCTAMOPHUOHAIBHOTO Pa3BUTHUS: MpsMOe, HempsiMoe (IMuuHO4YHOe). BrusHue
Cpellbl Ha Pa3BUTHE OPTaHU3MOB; (DaKTOPBI, CLIOCOOHBIC BBI3BIBATH BPOXKIECHHBIC
YpOJICTBA.

Poct u pa3Butue pacrenuii. OHTOT€HE3 IBETKOBOTO PACTCHUS: CTPOSHUE CEMEHH,

CTaluUu pa3BUTUSA

HaCJIeI[CTBeHHOCTB U USMCHYUBOCTb OPTraHU3MOB




6.1

[Ipenmer u 3agaun reseTuku. VMicropust pa3BuTus FeHETUKU. BKian poccuiickux
U 3apyOexHBIX YYEHBIX B Ppa3BUTHE TIEHETUKU. MeTonbl TI'eHETUKU
(rubpu0I0rNYECKUH, LIUTOTE€HETUYECKUH, MOJIEKYJIIPHO-TEHETUYECKUIA ).
OcHoBHBIE TeHETHYECKUE NOHATHA. [ eHeTHYeCKass CUMBOJIMKA, UCIIOJIb3yEeMas B

CXeMax CKpEelINBAHUI

6.2

3aKOHOMEPHOCTH HacJelOBaHUsl IMPU3HAKOB, YyCTaHOBIEHHbIe [. Menzaenem.
MoHOrHOpUIHOE CKpeUIMBaHUE. 3aKOH eIUHO00pa3us THOPHIOB TIEPBOTO
nokoneHus. IlpaBuwiio [OMUHUpPOBaHUSA. 3aKOH pPACHICIUICHHUS MPU3HAKOB.
l'unote3a unctoTsl ramet. [loaHOE M HEMOIHOE JOMUHUPOBAHUE.

JuruOpuaHoe CKpenMBaHue. 3aKOH HE3aBHCHMOIO HACJIEIOBAaHMS MPU3HAKOB.
[{uToreHeTNYEeCKHEe OCHOBBI JUTHOPUIHOTO CKPEIIMBAHMS. AHAIU3UPYIOIIEe
ckpeuuBanue.  Vcnonp30BaHME — aHANM3UPYIOIIETO  CKPELUMBAHMS — JJiA

OIPEACIICHUS T'CHOTHUIIA ocobu

6.3

CuerieHHOe HacnefoBaHue mpusHakoB. Pabota T. Moprana no cuersieHHOMY
HacleoOBaHUIO TreHoB. Hapymienwe cremieHuss TE€HOB B pe3yJibTaTe
KpOCCUHroBepa. XpOMOCOMHasl Teopusi HacleACTBEHHOCTH. ['eHeTndeckue
KapThlI.

I'eneruka mona. XpoMOCOMHOE ONpENeIeHHE Moia. AyTOCOMBI M TOJOBBIE
XxpomMocoMmbl. ['oMoramerHele M TeTeporamMeTHble opranusmbl. HacrienoBanue

IMPHU3HAKOB, CUCIVICHHBIX C ITOJIOM

6.4

N3meHunBOCTh. BHbl M3MEHUYMBOCTH: HEHACIEACTBEHHAs M HACJIEICTBEHHAs.
Ponep  cpenpl B HEHACHEACTBEHHOM  HM3MEHYMBOCTH.  XapaKTEPUCTHKA
MOJIU(UKAIMOHHONH H3MEHYMBOCTU. BapualmoHHBIA psii U BapHallMOHHAs
kpuBad. Hopma peaknuum npusHaka. KoiM4ecTBEHHbIE M Ka4ECTBEHHBIE

MPU3HAKU U UX HOpMa peakuuu. CBolicTBa MOIU(DUKALIMOHHOW H3MEHUYHUBOCTH

6.5

HacnencrBennasi, wWiM TeHOTUIHMYECKas, W3MEHYUBOCTb. KoMOuHaTHBHAs
W3MEHYMBOCTb. Melio3 U 1OJIOBOW IMpolecc — OCHOBA KOMOMHATHBHOMN
W3MEHYMBOCTH. MyTallMoOHHas W3MEHYMBOCTh. Kiaccupukamuss MyTamuid:
TE€HHbIE XPOMOCOMHBIE, T€eHOMHbIE. YacToTa ¥ NpUYMHBl MyTauuidl. MyTareHHbie
(hakTOphl. 3aKOH TOMOJIOTHYECKHUX PSIOB B HACIEACTBEHHON n3MeHunBocTH H.1.

BasuiioBa

6.6

I'enetnka wuyenoBeka. Kapuotun uenmoBeka. OCHOBHBIE METOJbI TE€HETHUKH
4eI0BeKa: TeHEAIOTHYCCKUM, OJIM3HEIOBBIH, IIUTOrCHETUYCCKUI,
OMOXMMHYECKHUN, MOJEKyIsApHO-reHeThudecKkuil. CoBpeMEHHOE OmpeaelieHUue
TE€HOTHIIA: TTOJIHOTEHOMHOE CEKBEHHPOBAHUE, TEHOTUIIUPOBAHUE, B TOM YHCIIE C
rnomonipto IIl[P-ananm3a. HacnencrBenHnple 3a0ojieBaHus dYeIOBEKa: TEHHBIC
0ose3Hu, 0OJIE3HH C HACIEACTBEHHOW MPEIPaCIOIOKEHHOCTHIO, XPOMOCOMHEIE

oone3nn. CoMaTHYECKHE H TCHCPATHBHBIC MYTallUU. HpI/IHLII/IHBI 340pOBOI'O




o0Opa3a J>KM3HHW, JWATHOCTUKH, MPOQWIAKTUKA W JICUCHHUS TEHETHYECKUX
6one3nell. MenMKoO-reHeTHYeCKOe KOHCYJIbTHPOBAaHUE. 3HAUEHUE MEIULIUHCKON

T'CHCTUKHU B IIPCAOTBPAIICHUN U JICUCHUU I'CHCTHUYCCKUX 3a0071€BaHNH YeI0OBEKa

CGHCKHI/IH OpraHu3MoOB. OCHOBBI OMOTEXHOIOTHHI

7.1

Cenekiusi Kak Hayka W Ipolecc. 3apoKIEHUE CENeKUUH U JTOMECTHUKALIMSL.
VYuenne H.M. BaBunmoBa o0 T1eHTpax NPOUCXOXKICHUS W MHOTOOOpasms
KYJBTYPHBIX pacTeHui. LIeHTpbl MpOUCX0XKAeHHs JOMAIIHUX KUBOTHBIX. COpT,

opoJja, ramMmm

7.2

CoBpeMeHHbIE METOJbl CeNeKIUU. MaccoBbli U HMHIAUBUAYAIbHBIA OTOOpHI B
CEJIEKIIMM DPACTeHUH M KUBOTHBIX. OlleHKa 3KcTepbepa. bimskopoacTBeHHOE
CKpelBaHue — HMHOpuAMHI. Yucrasg nuHus. CKpelMBaHUE YHCTBHIX JIMHHH.
I'ereposuc, nnu rudpuanas cuna. HepoacTBeHHOE cKpeliBaHue — ayTOPUAMHT.
Otnanénnas rubpuamszanuss U e€ ycmexu. VICKyCCTBEHHBI MyTareHes u
[IOJIy4YEHUE IOJIMILUIONAOB. JIOCTMIKEHMS CEJIEKLIUU DPACTCHUM, >KUBOTHBIX U

MUKPOOPIraHUu3MOB

7.3

buorexHonoruss kKak oTpacib MPOU3BOACTBA. ['€HHas WHXKEHepUs. Tallbl
co3nanusi pexomoOmHanTHoW JIHK wu Tpancrennpix opranm3moB. Kietounas
nkeHepus.  Kierounsle  KynbTypsl.  MHKPOKIIOHAJIBbHOE  PAa3MHOXKEHHUE
paCTeHHfI. KJIOHI/IpOBaHI/IC BBICOKOIMPOAYKTUBHBIX CEJILCKOXO3SIUCTBEHHBIX
OpPraHU3MOB. DKOJOTMYecKhe MU dTudeckue mpodiembl. MO — reHeTmyecku

MOAU(DUIIMPOBAHHBIE OPTAHU3MBI

11 KUIACC

Kon

HpOBepHeMblﬁ JIEMEHT COACPKaAaHUA

DBOJIOLMOHHAA OUOJIOTUS

1.1

DBOJIIOLIMOHHAS TeOpus U €€ MeCTO B OMOJIOTHH.

CeuzerenscTBa  3BOMOIMH.  [lanmeoHToNmOrmueckue:  IMOCIEIOBATENIBHOCTD
MOSIBJICHUSI BHUJOB B IAJEOHTOJIOTMYECKON JIETONMUCH, HEepeXxoaHble (OpMBI.
Bbuoreorpadpuyeckne: cxonctBo W paznmuune ¢ayH u (IOp MaATEPUKOB U
OCTPOBOB. DMOPHOIOTHYECKHE: CXOJICTBA U PA3INUMs 3MOPUOHOB pa3HbIX BUI0B
IIO3BOHOYHBIX. CpaBHI/ITCJ'II)HO-aHaTOMI/I‘-IeCKI/IeI T'OMOJIOTUYHBIC, aHAJIOTUYHBIC,
PYAMMEHTapHBIC OpraHbl, aTaBU3MBL. MOJIEKYISPHO-OMOXHUMHUYECKUE: CXOJICTBO
MEXaHU3MOB HACJIICACTBECHHOCTHM H OCHOBHBIX MeTa00IHYECKUX HYTGI\/’I Y BCEX

OpraHnu3mMoB




1.2

OpomonmonHass  Teopuss Y. [apsuna. IIpennocbuiku — BO3HUKHOBEHHS
JdapBUHM3Ma. JIBHXKyIIMe CHUibl 3BOJIIOLMHU BUAOB 1o [lapBuHy (uM30BITOYHOE
Pa3MHOKEHHE IPU OIPAHMUYECHHOCTH PECYPCOB, HEONPEAEIEHHAs U3MEHYUBOCTD,

6opnOa 3a cyliecTBOBaHUE, €CTECTBEHHBINH 0TOOD)

1.3

Cunrernueckass Tteopus HBomonud (CTD) uM  OCHOBHBIE €€ TOJOXKECHHS.

Muxpossontouus. [Tonysinus kak eqMHULA BUAA U YBOJTIOLHHA

1.4

JBwxynme cuiabl ((akTopel) SBONIOLMH BUAOB B Hpupoae. MyTaluOHHBIN
nporecc ¥ KOMOMHATHBHAs M3MEHUYMBOCTh. IlomynsinimoHHBIE BOJHBI U JIpeid
reHoB. M3omsamus n murpanus. EcrecTBeHHbIM 0TOOp — Hanpapisiomuil akTop
3BOMIOLNHU. DOPMBI €CTECTBEHHOT'O 0TOOPA.

[TpucnocoOIeHHOCTh  OPraHM3MOB Kak pe3yabTaT 3Bosouuu. [Ipumeps
MPUCTIOCOOJICHUH Y OpraHu3MoB. ApoMopd03bl ¥ HIUOATATITAIIH.

Bun u Bunoo6pazosanue. Kpurepun Buaa. OcHoBHBIE (hOpMBI BUI000pa30BaHUS:

reorpaguuecKoe, IKOJIOTHIECKOe

1.5

MaxkposBomtorusi.  PopMbel  3BoNOLMU:  (UIETHYECKass,  JIUBEpPreHTHas,

KOHBCPIrCHTHAA, IMapajljiCIbHasd. H606paTI/IMOCTL OBOJIOIHNH

Bo3HukHOBEHHE U Pa3BUTHC )XU3HU HA 3emite

2.1

JloHayuyHble TpEACTABICHUS O 3apOKICHUU >KU3HU. HayuHble Trunoresbl
BO3HUKHOBEHHUS >KM3HM Ha 3emJje: abuoreHe3 W MaHCIEpMUs. XUMHUYECKas
3BOJIOLUA. ODKCHEPUMEHTAIbHOE TMOATBEPXKICHUE XUMUYECKOM HBOJIIOLUU.
Havanenbie sTamsl Ouonormdeckoit sBomoruu. ['mmoreza PHK-mupa. TlepBeie

KJIICTKHU M UX 3BOJIFOIIMA. (DOpMI/IpOBaHI/Ie OCHOBHBIX I'PDVYIIII )KUBBIX OPIraHU3MOB

2.2

PazButne xu3Hum Ha 3emiie 1o spaMm U nepuogaM. Karapxeil. Apxelckas u
nporepo3oiickast spbl. llaneosolickas 3pa u €€ mnepuoabl: KeMOpPUUCKUM,
OPJIOBUKCKUW, CHUJIYpPUICKHH, JI€BOHCKHI, KaMEHHOYTOJIbHBIN, MEPMCKHI.
Me3so30iickast opa U €€ epuoabl: TPUACOBBIN, IOPCKUHI, MEJIIOBOM.

KaiiHozoiickass »9pa u e€ Tepuojabl: MAJEOr€HOBBIA,  HEOr€HOBBIH,
AHTPOIIOT€HOBBIA. XapaKTepUCTHKA KIUMaTa M TE€OJOTMYECKHX MPOIECCOB.
OCHOBHBIE 3TaIbI YBOJIOLUN PACTUTEIHHOTO U KUBOTHOTO MUpPA. ApOMOpP(O3bI y
pacTeHUd U KUBOTHBIX. [losiBNIEeHMe, pacuBeT W BbIMUPAHUE TPYII >KUBBIX

OpPTraHU3MOB

23

Cucrema OpraHm4eckoro Mupa Kak oOTpaxeHue -dBoonuu. OCHOBHbIE

CUCTCMATUYCCKUC I'PYHIIBI OPTaHU3MOB

24

3BOJ’IIOI_[I/I$I YCJIO0BCKaA. AHTpOHOJ’IOFI/IH KaK HaykKa. Pa3zButue HpeI[CTaBJIeHI/Iﬁ 0

MIPOUCXOKICHUHM dYeJIoBeKa. MeToapl m3ydeHusi aHTpororeHesza. CxonacTtBa u




pa3nuuus 4eloBeKa U )KMBOTHBIX. CUCTEMaTUUECKOE MOJI0KEHHE YEIO0BEKa.
JBwxynme cuibl (GakTopbl) aHTponorenesa. HacnencTBeHHas W3MEHUYUBOCTD U
€CTeCTBEHHbI 0TOOp. OOLIecTBEHHBIH 00pa3 JKU3HU, W3TOTOBJIEHHUE OpYIUil

TpyAa, MbIIUJICHUEC, PEYb

2.5

OcHOBHBIE CTaAUM W BETBH HBOJIOLUU YEJIOBEKA: aBCTPAJIONMUTEKH, YenoBek
yMenslid, YenmoBek mnpsaMoxonsamui, YenoBexk Heanaepranbckui, Yenosek
pa3yMHblii. Haxonku MCKOmaeMbIX OCTaHKOB, BpeMsl CYLIECTBOBaHMs, 00JacTb

pacmpocTpaHeHus1, 00BEM TOJIOBHOTO MO3ra, 00pa3 KU3HH, OPYAUs

2.6

YenoBeueckne packl. OCHOBHBIE OOJIBIIME pachl: €BpOINEOHIHas (eBpazuiickas),
HErpo-aBCTPaJIOU THAS (’xBaTopHuabHA), MOHTOJIOHTHAS (a3martcko-
amMepHuKaHcKasi). UepTsl MPUCIIOCOOICHHOCTH MPEICTABUTENCH UEIOBEUYECKUX Pac

K yCIIOBUSIM cylecTBoBaHMs. EquHCcTBO yenoBedeckux pac. Kputuka pacuzma

OpraHu3Mbl 1 OKpyKaroias cpeaa

3.1

DKojorus Kak Hayka. 3aJaud W paslieibl 3KOJOTUU. MeTOoJbl IKOJIOTMYECKUX
UCCIIeIOBaHUM. DKoIornyeckoe MupoBo33perne. Cpeapl 0OUTaHUSI OPTraHU3MOB:

BOAHAaA, HA3CMHO-BO3AylIHAs, IOYBCHHAA, BHYTPUOPTaHU3MCHHAs

3.2

Okonornyeckue  ¢axtopsl. Kmaccudukanms — KOIOrMYECKHX  (aKTOPOB:
abuoTHyeckne, OHOTHYECKHE W aHTPOIOTeHHbIE. JleHCTBHE HSKOIOTMYECKUX

(haKkTOpOB Ha OPTaHU3MBI

3.3

AbGunoTtnueckue (akTopbl: CBET, TEMIepaTrypa, BIAKHOCTb. DOTONEPUOIU3M.
[IpucnocoOnenust OpraHU3MOB K  JIGHCTBUIO aOMOTHYECKHX  (aKTOPOB.

buonornueckue puTMbl
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buotnyeckue Qaxrtopbl. Buabl OMOTHYECKHX B3aUMOJEHCTBMIA: KOHKYpPEHIIHS,
XMITHUYECTBO, MAapasUTU3M, MyTyalu3M, KOMMEHCAIU3M (HaxJeOHUYECTBO,
KBAPTHPAHTCTBO),  aMEHCAIM3M,  HeEHTpasm3M. 3HadeHHe  OMOTHYECKHX

B3aMMOJICHCTBHI JIIs CYIIECTBOBAHUSI OPIraHU3MOB B IPUPOAHBIX COOOIIECTBAX

3.5

OKOJIOTUYECKHE XapaKTCPUCTHUKHU MIOIMyJIAOH. OcHOBHBIE IIOKa3aTeIn
InomyJjiiquu: 4YUCICHHOCTb, IUIOTHOCTb, POXAACMOCTb, CMCPTHOCTb, HNPHUPOCT,

Murpanus. JJMHaM1Ka YUCI€HHOCTH MOMYJIALMY U €€ peryJsiuus

Coo011ecTBa 1 DKOJIOTUYECKUE CUCTEMBI

4.1

Coo0OmiectBo opraHu3mMoB — OuoneHo3. CTpyKTypbl OHOLIEHO3a: BHJIOBas,
NpOCTpaHCTBEHHas, Tpoduueckas (mumesas). Buapl-nomunantel. Csi3um B

OHOIIEHO3E

4.2

DKkojorudeckne cucrteMbl  (d9kocuctembl). [loHsitTHe 00 dSKocHcTeME U




ouoreonenoze. DyHKIMOHAIBHBIE KOMITIOHEHTBI 3KOCHUCTEMBI: TPOIYIECHTHI,
KOHCYMEHTBI, pelylleHTbl. KpyroBopoT BEIeCTB U MOTOK SHEPTUU B IKOCUCTEME.
Tpoduyeckue (mMiEeBblE) YpPOBHU OHKOCUCTEMBbI. lluiieBble 1iemu u ceTu.
OcHOBHbIE TIOKa3aTeNIM HSKOCUCTEMBI: OHMOMacca, MPOAYKLIHSA. DKOJIOTHYECKHE
MUPAMUJIBL:  MPOAYKIMHM, YHUCICHHOCTH, Ouomacchl. CBONCTBAa 3KOCUCTEM:

YCTOﬁQHBOCTB, caMoperyJsusa, pa3BuTUC. CYKI_IeCCI/IH

4.3

[Ipupoanbie 5KOCUCTEMBI. DKOCUCTEMBI 03€p U PeK. DKOCUCTEMa XBOIHOIO WU
LIMPOKOJINCTBEHHOTO JIECa.

AHTpOnOreHHbIe 9KOCUCTEMBI. ATpPOIKOCHCTEMBI. Y pO03KOCHUCTEMBI.
Buonoruueckoe u X034HCTBEHHOE 3HAYCHUE arPOIKOCUCTEM U YPOOIKOCUCTEM.
buopasnoobpazue kak (akrop ycroiumBocTH 3kocucteM. CoxpaHeHue

OHMOJIOrMYeCKOro pa3HooOpasus Ha 3emiie

4.4

VYuenue B.M. Bepnagckoro o Ouocdepe. I'panuibl, coctaB M CTPYKTypa
ouocdeprl. Kuboe BemectBo U ero ¢yHkuuu. OcoOeHHOCTH Omochepsl Kak
ro0aNbHOM 3KOCUCTEMBI. J[MHaAMHYecKoe paBHOBECME W oOpaTHas CBsI3b B
ounocdepe. KpyroBopoTsl BemecTB M OHOTCOXMMHUYECKUE ITUKIBI DJIEMEHTOB

(yramepona, a3ota). 30HaIBHOCTH OHochepbl. OCHOBHBIE OMOMBI CYIIH

4.5

YenoBeuecTBo B Omochepe 3emin. AHTPOIOTEHHbIE M3MEHEHHs] B Ouocdepe.
['moGanpHBIC YKOJTOTHYECKHUE TPOOTIEMBI.
OcHOBa  palMOHANBHOTO  YIPABICHUS MPUPOAHBIMHU pEecypcaMH U UX

UCHoJIb30BaHue. JlocTrykeHus: OMOIOrHH U OXpaHa MPUPO/IbI




YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI U151 YAEHUKA

METOAUYECKHUE MATEPHUAJIbBI 1JIAA YUUTEJIA

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HUHTEPHET
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