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IHHOACHUTEJBHAA 3AIINCKA

[Tpu pa3paboTke mporpaMmbl MO OHOJOTMH TEOPETUYECKYI0 OCHOBY JIJIst
onpejeNieHus] TMOAXOAOB K (OPMHUPOBAHMIO COAEpKAHHUS y4eOHOro MpeaMeTra
«buonorus»  cocraBunu:  KoHuentyaibHble nonoxeHus PIOC  COO o
B3aMMOOOYCIIOBICHHOCTH LIEJeH, coAepKaHUs, pe3yIbTaTOB 00ydeHHs U TpeOOBaHUI
K YPOBHIO TOJTOTOBKH BBITYCKHUKOB, MOJIOKEHHUS 00 OOLIMX LEISX M NPUHIHUIAX,
XapaKTepU3YIOIIUX  COBPEMEHHOE  COCTOSIHUE  CHUCTEMBl  CPEIHEro  OoOIIero
obOpazoBanusi B Poccwmiickoii @enepamuu, a TakKe IOJIOKEHUS O Chenupuke
Ouonoruy, €€ 3HAYCHUM B TO3HAHUM IHKUBOM MPUPOABI U  OOECIeueHUU
CYIIECTBOBaHMS 4eJOBeYeCKOro obmiectBa. CorinacHO Ha3BaHHBIM ITOJIOKEHUSM,
orpezieNieHbl OCHOBHBIE (DYHKIIMU ITPOTPAMMBI 110 OMOJIOTHH U €€ CTPYKTYpa.

[IporpamMma o 6uonoruu Ha€t mpeacTaBlIeHUe O HEeNsiX, 00 00IIel cTpaTerun
oOyueHus, BOCIIUTAHUS U PA3BUTUS OOYYAIOIIMXCS CPEICTBAMHU y4eOHOIrO MpeaMera
«buonorusy», omnpenensier 00g3aTeNbHOE MPEAMETHOE COJIEPKAHHUE, €r0 CTPYKTYPY,
pacmpejieieHue MO pasleinaM U TeMaM, PEeKOMEHIYEMYIO IOCIeI0BaTeIbHOCTD
M3ydeHHsl y4eOHOro MaTepuaya ¢ y4€TOM MEXIPEIMETHBIX W BHYTPHIIPEIMETHBIX
CBSI3CH, JIOTUKU 00pa3oBaTEeNBHOTO npolecca, BO3PAaCTHBIX
0coOeHHOCTeH 00yJaronIIXCsl.

B nmporpamvMe mo OuonoruM TakKe YYMUTHIBAIOTCS TpeOOBaHUA K
IUIAHUPYEMBIM  JIMYHOCTHBIM, METANPEJAMETHBIM M TPEIMETHBIM  pe3ybTaTaMm
oOyueHuss B  (OPMUPOBAHMM  OCHOBHBIX  BHJOB  Y4eOHO-IIO3HABATEILHOU
NeSATENbHOCTH/YIeOHBIX JCHCTBHIA OOYYAIOIIMXCS TI0 OCBOCHHUIO  COJICPIKAHUS
Ouo0ruueckoro oopazoBaHusl.

B mporpamme mo 6uonorum (10—11 kmaccel, 6a30BbI ypOBEHB) peaii30BaH
MPUHIIMI TPEEMCTBEHHOCTH B HW3YYEHMHM OWONOTHH, Onarogaps uYemMy B Hel
MPOCMATPHUBAETCS  HANPABICHHOCTh HA  pPa3BUTHE  3HAHW, CBA3aHHBIX C
(bopMHpOBaHHEM €CTECTBEHHO-HAYYHOTO MHPOBO33PEHUS], [IEHHOCTHBIX OpHUEHTAIU
JMYHOCTH, SKOJIOTUIECKOTO MBIIIJICHUS, TIPEACTABICHUH O 3J0POBOM 00pa3e KU3HU U
OepeXHbIM OTHOILEHHEM K OKpyxkaromeil mpupoaHoit cpene. Ilostromy Hapsngy c
M3y4eHUEeM OOIIeOUOIOTHYECKUX TEOPUM, a TaKkKEe 3HAHHM O CTPOCHUU IKUBBIX
CHCTEM Pa3HOr0 paHra M CYLIIHOCTH OCHOBHBIX NMPOTEKAIOUIMX B HHUX MPOLIECCOB B
porpamMMe 1o OMOJIOTHH y/IeIeHO BHUMAaHHE NCTIOIh30BAHUIO TTOJTYYCHHBIX 3HAHHUH B
MOBCETHEBHON JKM3HM JJI1 pELICHUS TMPUKIAJAHBIX 3a7a4, B TOM YHUCIE:
NpoGMIAKTUKNA HACIIEJACTBEHHBIX 3a00JICBaHUN 4YeNOBEKa, MEIUKO-TeHETHYECKOTO
KOHCYJIbTUPOBAHMsI, OOOCHOBAaHHUS 3KOJOTMUYECKH I1eIecO00pa3HOro MOBEACHHS B
OKpY>Karollle MPUPOJHON Cpelie, aHAIn3a BIWSHUSA XO3AMCTBEHHOW NEATEIIbHOCTH
YeJIOBeKa Ha COCTOSHUE MPHUPOJHBIX M HCKYCCTBEHHBIX OSKOCHCTEM. Y CHIIEHHE
BHUMaHHUS K TPHUKIAJHON HANpaBICHHOCTH YydeOHOro mpenmera «buonorusy»
MIPOAUKTOBAHO HEOOXOAMMOCTBIO 00€CHeueHHs] YCIOBUUM A peUIeHus OJHOM u3
aKTyalbHBIX  3aJa4  IIKOJIBHOTO  OHMOJIOTHYECKOTO  00pa3oBaHUs,  KOTOpas
npeanoiaraer (GoOpMUpOBaHHE y OOYYAIOMIMXCSl CIIOCOOHOCTH aJanTHPOBATHCA K
W3MEHEHHSIM JHHAMUYHO Pa3BUBAIOIIECTOCS COBPEMEHHOTO MUDA.

Bbuonorus Ha ypoBHE cpeiHEro o01ero oopazoBaHus 3aHUMAET Ba)KHOE MECTO.
Ona obOecrieunBaer (opMUpOBaHUE Yy OOYYAIONIUXCS TPEICTABICHUM O HAYIHOU
KapTMHE MHpa, paclmpseT H 0000maer 3HaHUS O OKUBOW mpupopae, &
OTJINYUTENBHBIX TPU3HAKAX — YPOBHEBOM OpraHU3allMM W DSBOJIOLHH, CO3HAET
YCIIOBUS JUIS: TIO3HAHUS 3aKOHOB JKUBOUM PUPOIBI, POpMHUpPOBaHUS (DYHKIIMOHATBEHOM
IrPaMOTHOCTH, HaBBIKOB 3[JOPOBOT0 U 0€30MAaCHOT0 00pa3a >KU3HU, IKOJIOTHYECKOTO
MBILUICHUS, IEHHOCTHOTO OTHOIICHUS K KUBOM MPUPOJIEC U YETOBEKY.



Bonpiioe 3HaueHne OMOIOTHA UMEET TAKIKE AJid pCUICHHW A BOCIIUTATCIILHBIX U
Pa3BUBAIOIIMX 3aJa4 CPEJHEro oouero o0pa3oBaHus, COLUAIU3ALNUN 00YyYAIOLIUXCS.
N3zyuenne Onomoruu oOecreunBaeT ycaoBus uisd GOPMUPOBAHUS UHTEIUICKTYaIbHBIX,
KOMMYHHUKAI[MOHHBIX M HH(OPMAIMOHHBIX HABBIKOB, 3CTETUYECKOH KYJIbTYPHI,
CIOCOOCTBYET MHTETPAlMU OMOJOTMYECKHX 3HAHWU C MPEACTABICHUSMH U3 APYTHX
y4eOHBIX IPEeIMETOB, B YacTHOCTH, (U3UKU, XUMUM M reorpaduu. Ha3paHHble
IMOJIOKCHUA O MPCAHA3HAUCHUN y‘-I€6HOFO npeamera «buoorus» cocTaBUIIN OCHOBY
JUI OIpeNieNieHusl TOAXOJ0B K OTOOpY M CTPYKTYPHPOBAHHIO €ro COZIEp)KaHus,
MIPEJCTABICHHOTO B IPOrpaMMe M0 OMOJIOTHH.

OT10op coxepkanusi ydeOHoro mpeamera «buonorus» Ha 0a30BOM ypOBHE
OCYWIECTBIEH C MO3UIMK KyJIbTypOCOOOpPA3HOTO IMOJIXOAd, B COOTBETCTBHH C
KOTOPBIM O0Yy4Yaroluecs: JOJDKHBI OCBOMTh 3HAaHUS M YMEHHA, 3HAYMMBbIE JUIS
(dbopmupoBaHus O0IIEH KyJIbTYpHI, ONPEACIIAIONINE aJIeKBATHOE OBECHUE YEIOBEKa
B OKpYXarolllel NpHUPOJHONW cpesie, BOCTpeOOBAaHHBIE B IOBCEAHEBHOM KM3HM U
[paKTU4ecKon JaesTenbHocTU. Oco0oe MeCTo B 3TOM cHUCTEME 3HAHUN 3aHHMAloT
JIEMEHTBl ~ COJIEpXKaHMs, KOTOpbIe CIyXaT OCHOBOW s (hopMUpOBaHMS
IIPEJICTAaBICHUI O COBPEMEHHON €CTECTBEHHO-HAyYHOW KapTUHE MHUPA U LIEHHOCTHBIX
OpPUEHTAlMSAX  JIMYHOCTH, CHOCOOCTBYIOIIMX  T'yMAaHHU3aLUU  OUOJOrMYECKOIO
o0Opa3oBaHwUs.

CTpyKkTypHpoBaHUE COAEp)KaHUS Y4eOHOro Mmarepuajga B HporpamMMe IO
OMOJIOTUU  OCYIIECTBICHO C YYETOM NPUOPUTETHOTO 3HAYCHHS 3HAHUH 00
OTJIMYUTEIbHBIX OCOOCHHOCTAX XMBOM HPUPOABI, O €€ ypOBHEBOH OpraHuzaluu U
9BOJIIOLIMU. B COOTBETCTBUM € 3TUM B CTPYKType yueOHoro mpenmera «buomorus»
BBIJICJIEHB] CIIEAYIOIINE COAEp)KaTelibHble JUHUM: «buosnorus kak Hayka. MeTopbl
HayyHOro no3HaHus», «Kierka kak Ouosormyeckass cucrema», «OpraHuszM Kak
Ouosiornyeckas cucrema», «CucremMa M MHOrooOpasue OpPraHHYeCKOro MHUpay,
«OBOJIIOLINS KUBOU MPUPOABI», «IKOCUCTEMBI U MPUCYIIIUE UM 3aKOHOMEPHOCTH.

Lenp wm3yuenuss yuebHoro mnpenmera «buonorus» Ha 06a30BOM YpOBHE —
OBJIaJICHHE 00YJarOIIMMHCS 3HAHUSIMH O CTPYKTYPHO-(YHKIIMOHAIBHON OpraHU3aliu
KMBBIX CHCTEM Pa3HOIr0 paHra M MpUOOpETeHHE yMEHUIl MCMOIb30BaTh 3TH 3HAHMS
JUI TPaMOTHBIX JEUCTBUH B OTHOIIEHHHM OOBEKTOB >KMBOW MPHUPOJABI U PEIICHUS
Pa3IUYHBIX KU3HEHHBIX MPOOJIEM.

JlocTikeHne 1enu u3ydeHus yaeOHoro mnpeamera «buomnorus» Ha 0a30BOM
YPOBHE 00€CIeUMBAETCs PEIICHUEM CIIEeTYIOIUX 3a/1au:

OCBOEHHE OO0YyYalOIIMMHCSI CUCTEMbl 3HAHUNH O OMOJOTMYECKHX TEOPHUSIX,
YUCHMSIX, 3aKOHAX, 3aKOHOMEPHOCTSX, TUIOTe3aX, MPaBUIIax, CIIY)KaIllUX OCHOBOM 1S
(hopMUpOBaHMS TIPEJCTABICHUN O €CTECTBEHHO-HAYYHOW KapTUHE MHpa, O METOJaX
HAy4YHOTO IIO3HAHMS, CTPOEHHHM, MHOTOOOpa3ud M OCOOEHHOCTSIX JKUBBIX CHUCTEM
pasHOTro  YypOBHSA  OpraHU3aliyd, BbIAAIOHIUXCA  OTKPBITHUAX W COBPEMCHHBIX
HCCIIEIOBAaHUSIX B OMOJIOTHH;

dbopmMupoBaHre y OOYYarONIUXCS TO3HABATEIBHBIX, WHTEUICKTYaTbHBIX H
TBOPYECKHUX CIOCOOHOCTEH B Mpolecce aHaln3a JaHHBIX O MYyTAX pPa3BUTUSA B
ouosoruu HAayY4YHBIX B3IJII10B, H)]efl 1 IOJAXO0J0B K U3YUCHUIO JKUBBIX CUCTEM PA3HOI'O
YPOBHS OpraHU3ALINY;

CTaHOBJIEHHE y oOydarommxcs oOmed KyibTypbl, (YHKIMOHAIbHON
IPaMOTHOCTH, Pa3BUTHE YMEHUH OOBSCHATH M OLIEHUBATH SIBICHUS OKPYKAIOIIETO
MHpa KMBOM MPHUPOABI HA OCHOBAHUM 3HAHWW U ONBITA, MOJYYEHHBIX IIPU U3YYECHHUH
Ouosoruu;



dbopMupoBanre y OOydYalOMUXCSI YMEHUW WJUIIOCTPUPOBATH 3HAUYCHUE
OMOJOTMYECKUX 3HAaHUW B NPAKTHUECKON JEATEeIbHOCTH 4YeNOBEKa, pPa3BUTHH
COBPEMEHHBIX MEJIUIIMHCKUX TEXHOJIOTUN U arpoOMOTEXHOJIOTHiA;

BOCHHUTAHHE YOEKIEHHOCTH B BO3MOXKHOCTH IIO3HAHUS YEIOBEKOM >KMBOM
MIPUPOJIBI, HEOOXOIUMOCTH OEPEKHOTO OTHOIICHUS K HEH, COOMIOICHUS ITUYCCKUX
HOPM U MTPOBEJICHUU OMOJIIOTMYECKUX HCCIEI0BAHUMN;

OCO3HAHWE IICHHOCTH OWOJOTHYECKUX 3HAHWUW JJIs TOBBIIMICHUS YPOBHS
9KOJIOTMUYECKOM KYIbTYpPHI, 11 (GOPMUPOBAHMS HAYYHOTO MUPOBO33PEHUS;

pUMEHEHHE TPUOOPETEHHBIX 3HAHUH U YMEHUN B MMOBCETHEBHOM JKU3HU IS
OLIGHKH IOCJIEJICTBUI CBOEH NEATEIbHOCTU MO OTHOIICHUIO K OKpYKalolled cpene,
COOCTBEHHOMY 370pOBbIO, OOOCHOBaHME U COOJIIOJCHHE Mep MNPOPUIAKTUKH
3a00JIeBaHUH.

B cucreme cpennero obuiero oOpasoBaHus yueOHbIN mpenmer «buonorus»,
M3y4aeMblii Ha 0a30BOM YpOBHE, SIBISIETCS 00s13aTENIbHBIM Y4€OHBIM MIPEAMETOM.

Jliis m3ydenus 6uonoruu Ha 6a30BOM YpOBHE CPEIHEro 00IIero oopa3oBaHus
orBoautcs 68 yacoB: B 10 kimacce — 34 yaca (1 vac B Heneno), B 11 kimacce — 34 gaca
(1 wac B Hexento).



COJAEP/KAHUE OBYYEHUA
10 KJIACC

Tema 1. buojsiorusi Kak Hayka.

buonorus kak Hayka. CBsi3b OMOJNIOTHU C OOIIECTBEHHBIMH, TEXHUYECKUMU U
JIPYTUMH €CTECTBEHHBIMU HayKaMu, (QuiIocopuei, STUKOH, 3CTETUKOW U IPaBOM.
Ponp Guonoruu B (OpMHPOBAHUU COBPEMEHHOW HAaydHOW KapTHUHBI Mupa. Cucrema
OMOJIOTMYECKUX HaYK.

MeTopl 03HAHUS KUBOW NMpUPOAbI (HAOIIOAEHHUE, FIKCIIEPUMEHT, ONMCAHUE,
U3MepeHue, Kiaccudukanus, MOAeIMpPOBaHNE, CTaTUCTUYECKas 00pabOTKa JaHHBIX).

JdeMoHcTpanum:

[optpetst: Y. Hdapun, I'. Mennens, H. K. Konbuos, J[xx. Yorcon nu ®@. Kpuk.

Tabnuis! u cxeMbl: «MeTo/ bl TO3HAHUS )KUBOM TIPUPOIBDY.

JlabGopaTropHble U NpaKTHYecKue padoThbl:

[IpakTnueckast pabora Ne 1. «Mcronb3oBaHue pa3IuYHBIX METOJOB MpU
U3Yy4EHUH OMOJOIMYECKUX OOBEKTOBY.

Tema 2. ’KuBble cucTeMbl M1 X OPTraHU3aI U,

XKussie cucrembl (OMOCHCTEMBI) KaK MpeaMeT u3ydeHus: ouonoruu. Otiamune
KMBBIX CUCTEM OT HEOPraHMYECKON MPUPOIbI.

CBoiicTBa OMOCHCTEM M MX pa3HOOOpa3ue. YPOBHU OpraHU3aluu OMOCHUCTEM:
MOJICKYJISIPHBIN, KJIETOUHBIH, TKAHEBbIM, OpPraHU3MEHHBIN, MMOMYJIALNOHHO-BUIOBOH,
HKOCHUCTEMHBIH (OMOTE0eHOTHYECKHIA), OMOC(HEPHBI.

JdemoHcTpamum:

Tabnuiel 1 cxembl: «OCHOBHBIE NPU3HAKU KU3HUY», «YPOBHU OpraHU3aLUU
KUBOU MTPUPOIBI».

O6opynosanue: Moaens Monekyibl JJHK.

Tema 3. XumMHu4ecKHii COCTaB U CTPOCHHE KJIECTKH.

XWMHYECKUN COCTaB KIETKA. XHMHYECKHE ODIIEMEHTBI: MaKpOJJIEMEHTHI,
MHUKpO3JIEMEHTHI. Bosia 1 MUHEpalbHbIE BEIIECTBA.

@OyHKIMM BOJbI M MHUHEPAJIBHBIX BellecTB B Kierke. [loanepikanue
OCMOTHYECKOro OanaHca.

benku. CocraB u cTpoeHue OeIKOB. AMHHOKHCIOTBI — MOHOMEpPBI OENKOB.
HezameHnMble M 3aMEHMMbIE aMHUHOKHMCIOTHI. AMMHOKHCIIOTHBIM COCTaB. YPOBHHU
CTPYKTYphI O€JIKOBON MOJIEKYIIbI (IEpBUYHAs], BTOPUYHAS, TPETUYHAS U YETBEPTHUYHAS
CTPYKTypa). XuMHUECKue cBOMCTBa OenkoB. buonornyeckue GpyHKInu 6EIKOB.

®epMeHTHI — Onosornyeckue karanuzaropbl. CTpoeHue pepmeHTa: akKTUBHBIN
HeHTp, cyOcTtpatHas cnenuduuHocts. Kodepmentsl. Buramunbl  Ominyus
(epMEHTOB OT HEOPTraHUYECKUX KaTaJIN3aTOPOB.

VYraeBosl: MOHOCAaxapuabl (TII0K03a, prudo03a U 1e30KCHpr003a), Jrucaxapuabl
(caxapo3a, JakTO3a) W TOJHMCAXapuabl (Kpaxmay, TJIMKOTEH, [EeJUTI0JI03a).
buonornyeckue GyHKIUU YIIE€BOIOB.

JIlunuaer: TPUTIUIEPUIBI, bochonunuel, CTEpOHIBI.
I'uapodunsHo-TUApOGOOHBIE  CBOMCTBAa. buomormueckne GyHKUMM — JIMIHIOB.
CpaBHeHHE YIiIeBO10B, OEJIKOB U JIUIUOB KaK UICTOYHUKOB SHEPTUH.

Hyxneunosbie xucnorel: JHK wu PHK. Hykneotmasr — MoHOMeEpEI
HyKJIenHOBBIX KucioT. Crpoenne u Qynkuuu JJHK. Crpoenne m pynxkumn PHK.
Bunet PHK. AT®: ctpoenue u GpyHKIHU.



Huronorus — Hayka o kierke. Kierounas teopust — npuMep B3aUMOJICUCTBUS
uaeit u pakToB B HAYYHOM MMO3HAHUU. METO/Abl H3yYEHUS KICTKH.

Krerka kak nenoctHas xuas cucreMa. O01mue Npu3HaKky KIETOK: 3aMKHYTast
HapyxHas MemOpana, mosiekyibl JJHK kak renernueckuit anmapar, cucrema CUHTE3a
Oenka.

Tunsl KIETOK: dSykapuoThyeckas U Hpokapuotuyeckas. OcoOeHHOCTH
CTpOEHHUSI TpOKapuoTH4eckoil kietku. Kietounas crtenka Oaxtepuii. CrpoeHue
AYKapUOTHUECKON KJIeTKH. OCHOBHBIC OTJIMYHUS PACTUTEIBLHOM, )KUBOTHON U TPUOHOM
KJIETKH.

[ToBepXHOCTHBIE CTPYKTYPhI KJIETOK — KIJIETOYHAs CTEHKA, TTTUKOKAIUKC, UX
¢ynkuuu. [Tnasmatuueckas memOpana, e€ cBoiictBa u Qynkuuu. Lluronnazma u eé
opranouabl. OmgHomMemOpaHnHble opraHowabl kietku: OIIC, ammapar ['onbmxw,
nu3ocoMbl.  [lomyaBTOHOMHBIE OPraHoOWbl KJIETKH: MUTOXOHAPHUM, IUIACTHIBL.
[Ipoucxoxaenne MUTOXOHIPUM U TmacTula. Buabl mmactun. HememOpanHbIe
OpraHOUJIbI KJIETKU: PUOOCOMBI, KJICTOUHBIN LIEHTP, LIEHTPUOJIU, PECHUYUKH, KTYTHKH.
OYHKIMK OPraHOUIOB KJIETKH. BKitoueHus.

SAnpo — perynaropHbiil neHTp kieTku. CTpoeHue siapa: siiepHas 000JIouKa,
KapuoIlia3Ma, XpOMATHH, SAPBIIIKO. XPOMOCOMBI.

TpancnopT BeliecTB B KIETKE.

JdemoHcTpamum:

[Moptpetsl: A. Jlesenryk, P.I'yk, T.IlBanun, M. llneiinen, P. Bupxos,
Jx. Yorcon, @. Kpuk, M. Yunkunc, P. ®pankiun, K. M. bap.

[{lnarpammbl: «Pacripeaenenne XMMUYECKUX 2JIEMEHTOB B HEXKUBOW MPUPOJIEY,
«Pacnpenenenne XUMUYECKUX JIEMEHTOB B )KMBOU MIPUPOJIEY.

Tabmuubl u cxemsbl: «llepronuueckas TaOIUIa XUMHYECKUX DJIEMEHTOBY,
«CTpoeHne MOJIeKyJbl BOAb», «brocuHTes Oenka», «CTpoeHne MOJEKYIbl OenKay,
«Ctpoenne ¢pepmenta», «Hyxneunoswsie kuciotel. JIHK», «CtpoeHue momekysbl
AT®», «CTpoeHHe >YKapHOTUYECKOW KIETKW», «CTpOeHHE >KUBOTHOM KIETKHY,
«CTpoeHHe pacTUTENbHON KIeTKu», «CTpoeHHe MpPOKAPUOTUYECKON KIETKU»,
«CTpoeHue s1pa KIETKI», «Y TIeBOAb, «JIunuap».

OO6opyoBaHME: CBETOBOM MHMKPOCKON, OOOpyIOBaHUE JJsi MPOBEACHUS
HaONIO/IEHNH, W3MEPEeHUH, OJKCIEPUMEHTOB, MHKpPOIpEnapaTl PacTHUTEIbHBIX,
YKUBOTHBIX U OaKTEPUATBHBIX KIJIETOK.

JlabopaTopHble H IPaKTHYeCKHe PadoThI:

Jlabopatopnas pabora No 1. «M3yueHne KaTaJIUTUYECKOW AKTUBHOCTH
(dhepMeHTOB (Ha MpUMepe aMUIIa3bl WK KaTalasbl)y.

Jlabopatopnas pabGota Ne2. «/M3ydyeHue CTpPOCHHS KIETOK pacTeHUH,
KUBOTHBIX M OaKTepuil MOJ MHKPOCKOMOM Ha TOTOBBIX MHUKpOIpemnaparax M HuX
OTIHCAHUEY.

Tema 4. ZKu3HenesTeIbHOCTD KJIETKH.

OO6MmeH BemiecTB, WK MeTa0OIU3M. AcCUMMIISALUS (IJIaCTUYECKUN OOMEH) U
JTUCCUMHIIALINS  (PHEpreTHUecKuid OOMEH) — JBE CTOPOHBI EIMHOTO Tpolecca
Metabonu3ma. Poib 3aKOHOB COXpaHEHMs BEIIECTB M HHEPrUM B IMOHUMaHHUU
MeTaboIn3Ma.

Tunsl oOMeHa BemiecTB: aBTOTPO(HBIN U reTepoTpodHbIif. Ponbs pepmenToB B
oOMEeHe BEIIeCTB U MPEBPAILEHUH SHEPTHU B KIIETKE.

®orocunre3. CperoBas U TeMHoBas (a3pl (oTocuHTe3a. Peaxiumn
¢dorocunTe3a. DPPekTUBHOCTH (HOTOCHHTE3a. 3HaUeHHE (HOTOCHHTE3A JJIS )KU3HU Ha



3emne. BnusiHue ycnmoBuit cpenbl Ha (DOTOCHHTE3 U CIIOCOOBI TIOBBIIICHUS €T0
MPOJYKTUBHOCTHU Y KYJIbTYPHBIX PACTCHHIA.

XemocuHTe3. XeMOCHHTE3UpYIOIKe OakTepuu. 3HAUCHUE XEMOCHHTe3a s
YKU3HU Ha 3eMIIe.

DOHepreTnyeckuii oOMeH B KieTke. PaciieruieHue BelIecTB, BBIICTICHHUE H
aKKyMYJIMPOBAHHME DHEPIHM B KJETKE. DTallbl YHEPreTUUECKOro oomeHa. [ uKkonus.
bpoxxenne u ero Buabl. KucioponHoe oOKuClIeHHE, WIM KJIETOYHOE JbIXaHHE.
OxuciurensHoe dochopunupoBanue. IPPEKTUBHOCTh SIHEPTETUISCKOTO OOMEHA.

Peaknium maTtpuuHoro cuHre3a. [enermueckas wunHpopmamus u JIHK.
Peanuzanusi renernyeckoil uHpoOpMANMM B KIETKe. ['eHEeTHYeCKHil KOA U ero
cBoiicTBa. Tpanckpunuuss — marpuunblii cuare3 PHK. Tpancmsamus — OuocuHTe3
O6enka. Otanbl TpaHciasuuud. KoaupoBanue amuHokuciaor. Pomnbp pubocom B
O6uocuHTe3e Oenka.

Heknetounsie ¢opmbl xu3Hu — BUpychl. McTopusi oTkpeitus BupycoB (/.
W. NBanoBckuit). OCOOEHHOCTH CTPOCHUSI W IKU3HEHHOTO IMKJIA BHPYCOB.
baktepuodaru. bonesnu pacreHu, )KUBOTHBIX U YEIOBEKA, BHI3IBAEMbIC BUPYCAMH.
Bupyc ummynonepunura uenosexka (BUY) — BozOymurens CIIM{a. OGpatHas
TPaHCKPHUIILIUS, peBepTa3a u unterpasa. [Ipodunaktuka pacnpocTpaHeHus BUPYCHBIX
3a00JICBaHU.

JdemoHcTpamum:

IMoptpetsr: H. K. Konsuos, /1. . Usanosckuii, K. A. Tumupsses.

Tabnauiel 1 cxembl: «Tunbl nutanusy, «Metabonuzm», «MUTOXOHIAPHUSY,
«OHepreruueckuii odmeny», «Xnopomiact», «®Dotocunres», «Ctpoenune JJHK»,
«Ctpoenne u (QpyHKUHOHHpOBaHUE TeHa», «CuHTe3 Oenkay, «['eHeTHdecKuil Koy,
«Bupycs», «bakrepuodarn», «CtpoeHue u ku3zHeHHbIM nuki Bupyca CIIM/la,
6akrepuodaray, «Permmkanus JTHK».

ObopynoBanue: moaenu-anmnkanun «Yasoenue JAHK u Tpanckpumims»,
«buocuntes 6enka», «CTpoeHHne KIEeTKU», Mojenb cTpykTypsl [JTHK.

Tema 5. Pa3MHoOKeHHe M HHAUBUAYAJbHOE PA3BUTHE OPraHU3MOB.

Krnerounslii 1muKiI, WM JKU3HEHHBIM WMWK KieTku. MHTepdaza u Mutos.
[Ipoueccrl, mporekaromue B uHTepdaze. Perumkamus — peakuuss MaTpUYHOTO
cureza JIHK. Ctpoenune xpomocoM. XpOMOCOMHBIH Habop — KapuOTHUIL.
JIMnIOUTHBIN U TaruIOUIHBIM XPOMOCOMHBIE HaOOphl. Xpomatuabl. LluTonoruueckue
OCHOBBI Pa3MHOXEHUS U UHIUBUIYAJIbHOTO PAa3BUTHUSI OPTaHU3MOB.

Henenne xierku — muto3. Craguu mutosa. [lpormeccsl, mpoucxonsmue Ha
Pa3HbIX CTaAUSIX MUTO3a. bromornueckuii cMbIC MUTO3a.

[Tporpammupyemast TuOeb KJIETKH — aromnTo3.

@opMBI pa3MHOXKEHHUS OPraHU3MOB: Oecronioe U mojioBoe. Buapl Oecronoro
Pa3MHOXEHHS: JIeJICHWE HaJABOE, I[IOYKOBAaHWE OJIHO- U  MHOTOKJIETOYHBIX,
CHIOpooOpa3oBaHue, BETeTATUBHOE pa3MHOKeHUE. VICKyCCTBEHHOE KJIOHHUPOBAHHE
OpraHu3MOB, €r0 3HAYEHUE JIJIS1 CEJIEKIUU.

[TonoBoe pa3MHOXKEHUE, €T0 OTIIMYHUS OT OECTIOIOTO.

Meiio3. Cragum wmeno3a. [lponecchl, mpouCXOondiMe Ha CTaAusxX Meno3a.
[ToBenenue xpomocoMm B Meiio3e. Kpoccunrosep. bruonornueckuii cMbIClt 1 3HaU€HHE
Meio3a.

l'amerorenes — mporecc OOpa30BaHUS TMOJNOBBIX KIETOK Yy IKHUBOTHBIX.
[TonoBeie xkene3bl: CeMEHHUKH W suyHUKH. OOpa3oBaHME W Pa3BUTHE TOJIOBBIX
KIETOK — ramMeT (CIepMaro30uj, SHIeKIeTKa) — CHepPMaTOTeHe3 U OBOTCHE3.



OcCOoOCHHOCTH ~ CTpOEHHsI SHIEKIETOK U crepMmaro3oujoB. OIIoI0TBOpEHHE.
[TapTenorenes.

WupuBuayansHoe  pa3BuTHe  (OHTOTeHe3). OMOpPUOHAJIbHOE  pPa3BUTHE
(oMOpuorenes). Otanbl 3MOPUOHAIBHOIO PA3BUTUS Yy IO3BOHOYHBIX JKMBOTHBIX:
npoOieHue, racTpyisiuus, opranoreHe3. IloctamOpuonanbHOe pa3BuUTHE. THIIBI
OCTAMOPHOHAIBHOTO PAa3BUTHUSA: IPAMOE, HEeNpsiMoe (JIMYMHOYHOE). BiusHue cpenbl
Ha pa3BUTHE OPTaHU3MOB, (PAKTOPBI, CHOCOOHBIE BBI3BIBATH BPOKAEHHBIE YPOJICTBA.

Poct u passButme pacreHuii. OHTOreHe3 LBETKOBOTO PACTCHMS: CTPOCHHUE
CEMEHM, CTaJAUU Pa3BUTHUS.

JdemoHcTpaumnu:

Tabmuiel  u cxembl: «@OpMBl  Pa3MHOKEHUSI OpPraHU3MOBY», «JlBoiiHOE
OILIOIOTBOPEHUE Y IIBETKOBBIX PACTEHUIN», «BereTraTuBHOE pa3MHOKEHHUE PACTEHUI,
«/lenenne kierku Oakrtepuit», «CTpoeHHE TMOJIOBBIX KIETOK», «CTpoeHue
xpomocombly, «Kinertounwrii mukiy, «Pemmumkamusa JAHK», «Mwutoszy, «Mehos»,
«[Ipsimoe n HempsMoe pa3BUTHE», «['aMeToreHe3 y MIIEKONMTAIOLIUX U YEJIOBEKa,
«OCHOBHBIE CTaJIUM OHTOI'€HE3a.

O6opynoBaHKEe: MUKPOCKOII, MUKpOIIpenapaThl «CriepMaTO30U/1bI
MJIEKOIUTAIOIIErO», «SllekieTka Miekonuraromero», «KapuokuHes B KieTKax
KOpEIIIKa JyKa», MarHuTHas: MoJeNb-aniinkanus «/lenenune knerku», monens JJHK,
MoJiesIb MeTa(a3HOI XPOMOCOMBI.

JlaGopaTopHble M IpaKTHYeCKUEe padoThI:

JIaGoparopnas pabora Ne3. «HabmogeHue MHTO3a B KIETKaX KOHYHMKA
KOpeIlLIKa JyKa Ha TOTOBBIX MUKpOIIpenapaTax».

JIaGoparopHast pabora Ne4. «M3ydeHue cTpOeHHsI TIOJIOBBIX KIETOK Ha
rOTOBBIX MUKpOIIpenapaTaxy.

Tema 6. HaciiencTBeHHOCTh M H3MEHYMBOCTH OPraHU3MOB.

[Ipenmer u 3agaum reHeTuku. Mcropust pa3BuTusa reHeTukd. Poias nurosoruu
U SMOpHUOJNIOTHM B CTAHOBJICHMM TEHETHKU. BKiax poccHilckux u 3apyOeKHBIX
V4€HBIX B  pa3BUTHE TEHETHKUA. MeToabpl TeHETUKH (THOPUIOIIOTHYECKUH,
LUTOT€HETUYECKUH,  MOJEKYJISpHO-TeHeTH4Yeckuii).  OCHOBHBIE  T'€HETHYECKHUE
NoHATHS. [ eHeTnYecKas CHMBOJIMKA, HCIIOJIb3YEMasi B CXEMax CKPEIMBaHMIA.

3aKOHOMEPHOCTH HACJEAOBaHUS MPHU3HAKOB, ycTaHOBJIEHHbIe ['. Mennenem.
MonoruOpuaHoe ckpemmuBanue. 3aKoH eIuHO000pa3usi THOPUIOB TIEPBOTO MOKOJICHUSI.
[IpaBuno AOMHHMpPOBAHMS. 3aKOH PACIIEIUICHUS NPHU3HAKOB. ['MIIOTE3a YHUCTOTHI
ramert. [lonHOE 1 HEMmoJTHOE JOMUHHUPOBAHUE.

JurubpunHoe ckpeniBaHue. 3aKOH HE3aBUCUMOTO HACJIETOBAHUSI TIPU3HAKOB.
[uTtoreHeTn4yeckue OCHOBBI JUTHUOPUIAHOTO  CKPEIIMBAaHUA. AHAIM3UPYIOIIEE
ckpemBanue. VCrnosib30BaHUE aHATU3ZUPYIOMIETO CKPEIIMBAHUS IS ONPEICIICHUS
TeHOTHITIa 0CO0H.

CuenneHHoe HacienoBaHue npusHakoB. Pabora T. Moprana no crerieHHOMY
HACJIEIOBaHUIO reHOB. Hapyliienne cuerieHust TeHOB B pe3yJIbTaTe KPOCCUHIOBEpA.

XpOMOCOMHasi TEOPUS HACIEICTBEHHOCTH. [ eHeTUUeCKne KapThl.

I'enetuka mona. XpoMOCOMHOE oOmpeaeneHrue mnona. AyTOCOMbI M TOJIOBBIE
xpomocombl. ['omorameTHble U TereporaMeTrHele opraHu3Mmbl. HacnepoBaHue
MPU3HAKOB, CIEIIEHHBIX C TTOJIOM.

HsmenunBocTh. Buasl M3MEHUYMBOCTH: HEHACJIEACTBEHHAsI M HACJEACTBEHHA.
Ponb cpenibl B HEHACJIEICTBEHHOMU N3MEHYHUBOCTH. XapakTepucTuka
MOAU(PHUKAITMOHHON W3MEHYMBOCTU. BapualmoHHBIN psSa U BapUAIlMOHHAS KPUBAsl.



Hopwma peakuuu npusnaka. KonnuecTBeHHbIE U KaYECTBEHHbIE MTPU3HAKU U UX HOpMaA
peakuu. CBoicTBa MOAN(DUKAITMOHHONW N3MEHYHBOCTH.

HacnencTBenHasi, wWid TEHOTUIIUYECKAs, HM3MEHUMBOCTh. KomOWHATHBHAs
M3MEHUYUBOCTb. Mel03 1 MoJIOBOM mpoliecc — OCHOBa KOMOMHATUBHOM M3MEHUYHUBOCTH.
MyTranuoHHass U3MeHYMBOCTh. Knaccudukanuss mMyranuii: TeHHbIE, XPOMOCOMHBIE,
reHomHble. Yactora ® TOpUUMHBI MyTanui. MyrtareHHble  (akTophl. 3aKOH
TOMOJIOTHYECKHX PSAZOB B HAcJIeACTBEeHHOU n3meHunBocty H. 1. BaBunosa.

BuesaepHas HacIe€CTBEHHOCTh U U3BMEHUYHUBOCTb.

I'enetuka uyenoBeka. Kapuorun uenoBeka. OCHOBHBIE METOJbl TE€HETUKH
YelloBeKa: TeHeaJOrnuecKuid, OJIM3HEIOBbIN, HMUTOTCHETHUYECKUNH, OMOXUMUYECKHII,
MOJIEKYJISIPHO-TEHETUUECKHH. CoBpemeHnHoe olpezie/ieHue reHOTHUIA:
ITOJIHOTEHOMHOE CEKBEHMPOBAHHUE, I'€HOTHUIMPOBAHHUE, B TOM YHUCJIE C IOMOIIBIO
[T1[P-ananu3a. HaciiencTBeHHbIC 3a001¢BaHUS YEIOBEKA: TEHHbIC 00JIC3HU, OOJIC3HH C
HACJIEJICTBEHHOW MPEAPACION0KEHHOCThIO, XPOMOCOMHBIE Oone3Hu. CoMaTHYecKHe
U TeHepaTuBHbIC MyTay. CTBOJIOBBIE KIETKH. [IpuHIMIIBI 310pOBOTO 00pa3a KU3HH,
JIMAarHOCTHUKH, npodUIaKTUKA u JICYCHUS TF€HETUYECKUX 00se3HeH.
Meauko-reHeTUYeCKOe KOHCYJIbTUPOBAaHUE. 3HAYEHUE MEAMLIMHCKOW TIE€HETHKU B
MIPEeIOTBPALCHUH U JICYCHUN TeHETHYECKUX 3a00JIeBaHUI YEeTTOBEKa.

JdemoHcTpaumnu:

[Moptpetst: I'. Mengens, T.Mopran, 1. ge ®pu3, C. C.YerBepukon, H.
B. Tumodee-Pecosckmii, H. 1. BaBuios.

Tabauiel U cxembl: «MOHOTHOPUTHOE CKPEIIMBAHKIE U €T0 [IUTOTeHEeTHYeCKast
OCHOBa», «3aKOH PACLICIUIEHUS U €ro IIUTOr€HETUYeCKasi OCHOBa», «3aKOH YHCTOTHI
ramer», «Jurubpunnoe ckpemuBanuey», «l{uTonornyeckne OCHOBBI JUTHOPUIHOTO
CKpelMBaHus», «Meino3», «B3anmoneicTBue ajuieNbHbIX TE€HOB», «l'eHeTnyeckue
KapTbl pacTeHUM, KUBOTHBIX M 4elloBeKay, «['eHeTuka moja», «3aKOHOMEPHOCTH
HACJIEIOBaHMsl, CIEIJIEHHOro c mojom», «KapuoTumbl yenoBeka M >KMBOTHBIX»,
«Bunpl uzMenunBocTh», «MonudukanonHas HW3MEHYUBOCTHY, «HacnemoBanue
pe3yc-akTopay, «['eHeTnka rpymnm KpoBu», «MyTallMOHHAs ©3MEHYHBOCTDY.

O6opynoBaHue: MOAETU-ANIUIMKAIUA ~ «MOHOTUOPUIHOE — CKpEIIBaHUEY,
«Hemonnoe  nomuHupoBaHue», «/lurubpuanoe ckpemuBanue», «llepexpécr
XPOMOCOM», MUKPOCKOII U MHUKpompenapat «Jpo3zoduna» (Hopma, MyTaruu (GOpMBI
KpBUIbEB U OKPACKH Tena), repbapuil «I'opox moceBHOM».

JlabopaTopHble H IPaKTHYeCKHe PadoThI:

JlabopaTopHas pabotra Ne 5. «M3yuenue pe3ynbTaTOB MOHOTHOPUIHOTO M
JUTUOPUIHOTO CKPEUIUBAHUS Y APO30(IIBI Ha TOTOBBIX MUKPOIIpENapaTaxy.

JlabopaTtopHas pabora Ne 6. «M3yueHue MoaupUKaImOHHOW W3MEHUYHUBOCTH,
MOCTPOEHUE BAPUALIMOHHOTO Psiia U BAPUALIMOHHON KPUBOWY.

JlaGoparopHasi pabota Ne 7. «AHanmu3 MyTauui y Jpo30(uibl Ha TOTOBBIX
MHUKpOIIpenaparax.

[Ipaktnueckass pabora Ne?2. «CocraBlieHME U aHAIW3 POJIOCIOBHBIX
YEJIOBEKay.

Tema 7. Cesiekunsi oprann3moB. OCHOBBI OMOTEXHOJIOTHM.

Cenexkuusi Kak HayKa M NpOILECC. 3apOXKACHUE CENEKLUHUU U JOMECTHKALUS.
VYyenne H. U. BaBuiioBa o 1ieHTpax MPOUCXOXKICHHUSI U MHOTOOOpPa3usl KyJIbTYPHBIX
pacteHuil. [leHTpbl MPOMCX0KAEHUS TOMAIIHUX )KUBOTHBIX. COpT, MOPOAA, IITAMM.

CoBpeMeHHbIE METO/Ibl CeNleKIIMU. MaccoBbIi U UHIMBHUIYaJIbHBIH OTOOPHI B
CEJIEKIIMM pacTeHM M KUBOTHBIX. OLleHKa »JKcTepbepa. bianm3kopoacTBEeHHOE
ckperuBanue — wWHOpuauHT. Ymcrtas smaMA. CKpelUBaHUE YHUCTBIX JIMHHI.



l'erepo3uc, wnm rubpunHas cwia. HepolICcTBEeHHOE CKpeliuBaHWE — ayTOPUIWHT.
Otnanénnas rubpuanzanus U e€ ycnexu. VICKycCTBEHHBIM MyTareHes U IMOJIy4eHHE
MOJIUTIOUOB. JIOCTHKEHUS CEJIEKIIUU PACTEHUH, )KUBOTHBIX U MUKPOOPTaHU3MOB.

buorexHonorus kak orpacib NPOU3BOACTBA. ['eHHas MH)KeHepus. OTambl
co3manust pexomOuHantHoW JIHK wu Tpancrennsix opranu3moB. Kierounas
nHxeHepus. KierouHnble KyiabTypbl. MHKpPOKIOHAJIBHOE Pa3MHOXEHUE PACTEHHM.
KionupoBanue  BBICOKOMPOJYKTUBHBIX  CEIBCKOXO3SUCTBEHHBIX  OPraHHU3MOB.
DKoJloruueckue u 3tudeckue npoodsieMpl. MO — reHeTH4ecKn MOAU(PUITMPOBAHHBIC
OpraHU3MBbl.

JleMoHCTpanuu:

Iloprpersr: H.  W. BaBunos, W. B.Mwuuypun, I'. /. Kapnesenko, M.
@. I1BaHOB.

Tabmuubl U cxeMbl: kKapTa «LleHTpbl MPOUCXOXKIACHUST U MHOrooOpa3us
KYJIbTYpHBIX pacTeHuil», «llopoabl AOMAalIHUX >KHUBOTHBIX», «CopTa KyIbTYpPHBIX
pactenuit»y, «Otnanéunas rubpuamnzanus», «Paborsl akamemuka M. @. MiBanoBay,
«Homumnounus», «OObekTbl OuOTEXHONOTHM», «KiIeTouHble KyJIBTYpPH U
KJIOHUpOBaHUe», «KOHCTpyHpoBaHUE U TIEPEHOC TEHOB, XPOMOCOM).

O60opyI0BaHKE: MYJISKU TIIOI0B ¥ KOPHETLJIOOB TUKUX (POPM U KYJIBTYPHBIX
COpTOB pacTeHui, repoapuii «CenbCKOX03IMCTBEHHBIE PACTEHUS.

JlaGopaTropHble U NpaKTUYecKue padoThbl:

Okckypeusi «OCHOBHBIE METOJBI U JOCTHMIKEHHUS CEJICKIMU PACTEHUU U
KUBOTHBIX (Ha CEJEKI[MOHHYIO CTAHIIUIO, TUIEMEHHYIO ()epMy, COPTOUCIBITATENbHBIH
YYacCTOK, B TEIUIMYHOE XO3SICTBO, J1a0OPATOPUI0 arpOyHHWBEPCHUTETA WIIM HAYYHOTO
LIEHTPA)».

11 KJIACC

Tema 1. DBoJirouMOHHAsA OHOJIOTHS.

[IpennocslIku BO3HUKHOBEHHMS JBOJIOLMOHHON TEOpHUU. OBOJIIOLMOHHAS
Teopuss U €€ MecTo B Ouonoruu. BiusHue H3BOSIOLMOHHONW TEOPUU Ha pa3BUTHE
OMOJIOTUH U JPYTUX HaYK.

CunerenbctBa sBomonuu. [lageoHTosnornyeckue: MOCIEI0BATENbHOCTh
MOSIBICHUs] BHJIOB B  IaJCOHTOJIOTMYECKOM JIETOMMUCH, MepexoiHblie (HOpMBI.
buoreorpaduueckue: cxoacTBo u paznuune GayH u Gaop MaTEPUKOB U OCTPOBOB.

DOMOpHOJIOrMYECKHE: CXOJCTBA M pa3jMyusl SMOPUOHOB DA3HBIX BHJOB
MO3BOHOYHBIX. CpaBHUTENbHO-AaHATOMUYECKHE: TOMOJIOTHYHbBIE, AaHAJOTUYHbIE,
pYOMMEHTapHbIe OpraHbl, aTaBU3MbL. MOJIEKYISIPHO-OMOXUMHUECKUE: CXOJCTBO
MEXaHU3MOB HACJEICTBEHHOCTH W OCHOBHBIX METAa0OJMYECKMX NyTed Yy Bcex
OpPraHU3MOB.

OpomonnonHass Tteopus Y. JlapBuna. Ilpeanocbulki BO3HUKHOBEHUSA
JnapBUHU3MaA. JIBWOKyIIME CHJIBI HBOJIONUM BUAOB 1o JlapBuHy (M30BITOYHOE
pa3MHOXKEHHE NpPH OTrPaAaHMYEHHOCTH PECYpPCOB, HEOIpeaeiaeHHas: H3MEHUHUBOCTD,
060pn0a 3a CyIIecTBOBaHUE, €CTECTBEHHBIN 0TOOD).

Cunrernueckast Teopus 3Boonnu (CTD) u e€ 0oCHOBHbBIE MOJIOKEHUS.

Muxkposomtonus. [Tonmynsanus kak eIMHULA BUAA U 3BOJIOLNH.

JBuxymue cuibl ((akTopbl) 3BOJIIOLMM BUIOB B Mpupoje. MyTalnOHHBIN
nporecc 1 KOMOWHATHBHAS U3MEHYUBOCTh. [lomynsiimoHHbIe BOJIHBI U peid reHoB.
N3onsuus u murpanus.

EcrecTBenHblii oTOOp — HampaBistouii  gakTop 3BomIOIMUA.  DPOpPMBI
€CTECTBEHHOI'0 0TOOpa.



[TpucnocoOaeHHOCTh OPraHU3MOB KakK pe3ynbTaT HBoOJIONHMH. [Ipumepbl
IPUCIIOCOOIEHUH Y OpraHu3MoB. ApoMop(O3bl U UAMO0AAANITALIUH.

Bun wu  BupmooOpazoBanme. Kpurepun Buma. OcHOBHbIE  (POpMBI
BUZI000pa30BaHus: reorpauyeckoe, 3K0JI0rH4eCcKoe.

MakposBomronust.  DPopMbl  3BONMIOUMHU:  (UIETHYECKAasi, JAUBEPreHTHAs,
KOHBEpIreHTHas, napasienbHas. HeoOpaTtuMocTh 3BOITIOIMH.

[IpoucxoxaeHue OT Hecnelualn3upoBaHHBIX NpeakoB. IIporpeccupyromias
crienuanu3anus. AJanTUBHAS paaualus.

JdeMoHcTpanum:

[Moptpertst: K. JIunnen, XK. b. Jlamapk, Y. Hapsun, B. O. KoBanesckuii, K.
M. bap, 3. I'ekkens, ®. Mromep, A. H. Cesepriios.

Tabnuuel u cxembl: «Pa3BuTue opraHMYecKoro Mupa Ha 3emiie», «3apo/bIlIn
MO3BOHOYHBIX KUBOTHBIX», «ApPXEONTepUKCy», «PopMbl 60PHOBI 32 CYIIECTBOBAHUEY,
«EctecTBenHbI 0TOOP», «MHOroo0paszue copToB pacTeHuit», «MHoroodpasue nopoa
KHUBOTHBIX», «llomymsanuuy, «MyTanoHHas HM3MEHUYUBOCTEY», «ApOoMOp(hO3bD»,
«Mounoanantauum», «OOmas JereHepanus», «JBWXKyIIHMe CHJIBI  3BOJIOLUN»,
«Kapra-cxema mapupyra nyremectsust Y. lapsuna», «bops0a 3a cymiectBoBaHuE»,
«IIpucnocobnennoctb  opranusmoB»,  «l'eorpaduueckoe  BHJI000pa30BaHMEY,
«DKOJIOTUYECKOE BUI000pa30BaHHEY.

OO6opyioBaHME: KOJJIEKIMSI HACEKOMBIX C pa3jIMYHBIMU TUIAMHU OKPAaCKH,
Habop TUIONOB M ceMsiH, KoJulekuusi «l[IpuMepsl 3alMTHBIX MPHCIIOCOOICHHUNA Yy
KHUBOTHBIX», MoOJiesIb «OCHOBHbBIE HANpaBICHUS 3BOJIIOLUNY», OOBEMHAs MOJEINb
«CTpoeHHe roJIOBHOTO MO3Ta MO3BOHOYHBIX ).

buoreorpaguueckas kapra wmupa, Koiekuus «®DopMbl COXpaHHOCTH
HCKOIIAEMbIX KMBOTHBIX U pacTeHUI», MoJelb anmukauus «llepekpéct xpomocomy,
BIaXHble  mpenaparhl  «Pa3Butme  HacekoMoro»,  «Pa3BuTHe  JATYLIKN»,
Mukpomnpenapar «/Ipozodunay (Hopma, MyTarui GopMbl KPbUILEB U OKPACKH TENA).

JlabopaTopHble H IPaKTHYeCKHe PadOThI:

JlabopatopHas pa6otra Ne 1. «CpaBHeHHE BHJIOB IO MOP(POIOTHUUECKOMY
KPUTEPUION.

JlabopaTtopHas padota Ne 2. «Onucanne mprCIOCOOJICHHOCTH OpraHu3Ma U €&
OTHOCHUTEIJILHOTO XapaKTepay.

Tema 2. Bo3HUKHOBeHMe M pa3BUTHe )KM3HU Ha 3emJie.

JloHay4yHbl€ TIPEICTABICHUS O 3apOXKACHUU >KU3HU. HaydHble TMIIOTE3BI
BO3HHUKHOBEHHUS U3HU Ha 3emiie: abuoreHe3 U naHcrnepMusi. XUMHUYECKash SBOJIIOLIHSL.
AGUOreHHBIN CUHTE3 OpraHUYEeCKUX BELIECTB u3 HEOPraHUYECKHUX.
OKCIEPUMEHTAIBHOE MOATBEPKACHUE XMUMHUYECKOW 3BOJIOIMHU. HavanmbHble >Tamnsl
6uosornyeckoi sBomonuu. I'mnoreza PHK-mupa. ®dopmupoBanue MeMOpaHHBIX
CTPYKTYP M BO3HUKHOBEHHME IPOTOKJIETKU. [lepBble KIETKM W HUX SBOJIOLUA.
@opMHUpOBaHNE OCHOBHBIX I'PYIII )KUBBIX OPTaHU3MOB.

PasButne xwn3Hu Ha 3emuie mo spaM u nepuoaaMm. Karapxei. Apxeickas u
npoTepo3oiickas 3psl. [laneo3oiickas spa u e€ nepuoabl: KeMOPUHCKUHN, OPJJOBUKCKHIA,
CUIYPUHCKH, I€BOHCKUI, KAMEHHOYT OJIbHBIN, TEPMCKHIA.

Me3so30lickas opa U €€ Nepruoabl: TPUACOBBIN, FOPCKHI, MEJIOBOM.

KaiiHo3oiickass »pa © €€ Tepuoapl: MaJCOreHOBBIM, HEOTCHOBBIMH,
AHTPOIIOr€HOBBIM.

XapakTepucTuKka KiIuMaTa U TeO0JOTMYeCKHX IporeccoB. OCHOBHBIE ATallbl
HBOJIIOIUM PACTUTEIBHOIO M JKMBOTHOIO MHpa. ApoMop¢do3bl y pacTeHUd H
KUBOTHBIX. [TosiBIEHME, pacBeT U BBIMUPAHHUE IPYIII KUBBIX OPTaHU3MOB.



Cucrema OpPraHMYECKOro MHUpa Kak OTpaxkeHue »dBoiouud. OCHOBHBIC
CUCTEMAaTUYECKUE IPYIIIBI OPraHU3MOB.

DBOJIIOLMS YeNIOBEeKa. AHTPOMOJIOTHs Kak Hayka. PazBurue npeacraBieHuit o
MPOUCXOXKACHUM 4YesoBeka. Meroasl u3ydeHus aHTponoreHe3a. CXxoacTBa H
pasuyus 4eJIoBeKa U )KMBOTHBIX. CHCTEMAaTHYECKOE MOJIOKEHUE YeJIOBEKa.

JBmxymue cuiibl (GpakTopsl) anTpororenesza. Hacnencrsennas u3MEHUUBOCTh
U ecTeCTBEHHBINA 0TOOpP. OOIIeCTBeHHBIN 00pa3 KU3HU, U3TOTOBIICHUE OPYIUN TPyaa,
MBIIUIEHUE, PEYb.

OcCHOBHBIE CTAJUU ¥ BETBU 3BOJIIOLMH YEJIIOBEKA: aBCTPATIONUTEKH, YemoBek
yMenbid, YenoBek npsMoxoasnui, YenoBek HeaHIepTaabCKuid, YemoBeK pa3yMHbIN.
Haxonaku nckomnaemMbIx OCTaTKOB, BpEMsl CYIIECTBOBaHUS, 00JIACTh PACIIPOCTPAHEHMUS,
00BEM rOJIOBHOTO MO3Ta, 00pa3 KU3HU, OPYIUSL.

UYenoBeueckne  packl.  OcCHOBHbIE  OOJIBIIME  pachl:  €BPOICOUIHAS
(eBpaswmiickas), HErpo-aBCTPAJIOUIHAS (7xBaTopHuanbHast), MOHTOJIOHTHAS
(a3uarcko-aMepuKaHCKas). Ueptol MIPUCTIOCOOJICHHOCTH MpeICTaBUTENCH
YEJIOBEUECKUX pac K YCIOBUSM CYIIECTBOBaHUs. EJMHCTBO 4YelOBEUECKUX pac.
Kpuruka pacusma.

JdemoHcTpamum:

Hoprpetsl: @. Pequ, JI. Ilactrep, A. MW.Omnapun, C.Mwumnep, I'.IOpu,
Y. lapBuH.

Tabmumel 1 cxembl: «Bo3nukHoBenue COJMHEUHOM CHCTEMbI», «Pa3BurHe
opraHuyeckoro  Mmupa», «PacturenpHas  kierka», <« KuBOTHas  KieTKay,
«IIpokapuornueckas kieTka», «COBpeMEHHasi CHCTEMa OPTraHHUYEeCKOTrO MHUpPay,
«CpaBHEHHE AaHATOMUYECKHX YepT CTPOEHHUS UeJIOBEKa U UeJIOBEKOOOpPa3HbBIX
00e3bstH», «OCHOBHBIC MECTa MAJICOHTOJIOTMYECKUX HAXOJI0K MPEIKOB COBPEMEHHOTO
yenoBekay, «JpesHeimue moany, «pesaue moan», «IlepBbie COBpEMEHHBIE JTHOIN»,
«YenoBedeckue pachi».

O6opynoBaHue: MYJSIKA «IIpoucxoxaenue YeJI0BEKay (OrocThI
aBCTPAJIONUTEKAa, NUTEKAHTPONA, HEaHJEepTalblla, KPOMAaHbOHIIA), CJIENKU WIN
M300pakeHUs] KAMEHHBIX OPYAUii EPBOOBITHOTO UeloBeKa (KaMHU-UOMIEphl, pyOua,
CKpeOyia), TreoxXpoHoJioTMuecKass Tabnuia, Koiekius «DopMbl COXPaHHOCTU
HCKOIIA€MBbIX )KMBOTHBIX U PACTEHUI.

JlaGopaTopHble U NPaKTHYECKUE PadOThI:

[Ipaktnueckas padora Ne 1. «/3ydeHHe HMCKOMAaEeMBIX OCTaTKOB PACTEHUU WU
YKUBOTHBIX B KOJIJIEKIIHSIX).

OKCKypcusi  «DBONIOLMS ~ OpraHMYeckoro  Mupa Ha  3emue» (B
€CTECTBEHHO-HAYYHbIN WJIN KpaeBeAueCKUil My3eil).

Tema 3. Opranu3mbl U OKpPY:KAKIIAs cpeaa.

DKOoJIoTUsl KaK HayKa. 3aJaud U pas3Aelibl SKOJIOTHH. MeToIbl SKOJIOTHUECKUX
UCCIIEI0OBaHUM. DKOJIOTHYECKOE MUPOBO33PEHUE COBPEMEHHOTO YEJIOBEKA.

Cpenbl oOWTaHUsT OpPraHU3MOB: BOJHAasl, Ha3€MHO-BO3IYyILHAs, IOYBEHHAs,
BHYTPHUOpPraHU3MEHHAsI.

Okonoruueckne ¢akropbl. Knaccudukanus skojgoruyeckux (akTOpOB:
abnoTuyeckue, OMOTHUECKUE U aHTPONOreHHbIE. J[efiCTBHE IKOJIIOTHYECKUX (aKTOPOB
Ha OPraHU3MBI.

AbGunornueckue (GaxkTopbl: CBET, TeMIIepaTypa, BIAKHOCTb. DOTONEPUOIU3M.
[IpucnocoOnenust  opraHM3MoB K  JEWCTBUIO  aOWOTHYECKUX  (DaKTOpOB.
buonoruueckne puTMsl.



buotnueckue dakTopsl. Buibl OMOTHYECKUX B3aMMOICHCTBHI: KOHKYPEHIIUS,
XMIIHUYECTBO, cuMOMo03 u ero Qopmsl. Ilapazutusm, koomepanus, MyTyalusM,
KOMMEHCAIN3M (KBapTUPAHCTBO, HAXJIEOHMYECTBO). AMEHCAIM3M, HEUTPAIH3M.
3HayeHHe OMOTHMYECKUX B3aUMOACWCTBUI M CYIIECTBOBAaHMS OpraHU3MOB B
MPUPOJHBIX COOOIIECTBAX.

DKOJIOTHYECKHE  XapaKTepUCTUKU  nomynauuud. OCHOBHBIE — IIOKa3aTelu
MOMYJISIIMKM:  YHUCIEHHOCTb, IUIOTHOCTb, POXKIAEMOCTb, CMEPTHOCTb, IPHUPOCT,
Murpanus. JlnHamuka YuCICHHOCTH MOMYJISIUY U €€ PeryJIsaiusl.

JdeMoHcTpanum:

Hoptpetsr: A. I'ymboasar, K. @. Pynse, O. ['ekkensb.

Tabmuuer u cxemsl: kapra «l[Ipupogusie 30Hb1 3emuu», «Cpenbl oOUTaHHS
opranuzMoB», «®otonepuonuzmy», «llomynauum», «3aKOHOMEPHOCTH  POCTa
YHCICHHOCTU oMYA HHPY30pUn-TYenbki», « [ IuieBpie nenmy.

JlabGopaTropHble U NpaKTHYecKue padoThbl:

JlabopaTtopHnas paborta Ne 3. «Mopdonorunueckne 0COOEHHOCTH PACTCHHUH U3
pa3HbIX MECT OOUTAHUSD.

JIaGoparopHnast pabora Ne 4. «BrnusiHue cBeTa Ha POCT U Pa3BUTHE YEPEHKOB
KoJeycay.

[IpaxTuueckast padora Ne 2. «[loacuér mIoTHOCTH MOMYJALUNA pa3HbIX BUIOB
pacTeHu».

Tema 4. CooOmecTBa U 3KOJI0rHYeCKHEe CHCTEMBbI.

Coo0miectBo opranu3MoB — OuoreHo3. CTpyKTypsl OHOIIEHO3a: BHJIOBaf,
MPOCTPAHCTBEHHAs, Tpoduueckas (mumieBas). Bwuabl-momuHanTel. CBS3W B
OuolLEeHO3E.

Dkojoruyeckue cuctembl (d9kocuctemsbl). [lonsitue 00 »sKocucreme U
ouoreoneHose. DyHKIMOHAIbHBIE KOMIIOHEHTBl  3KOCHCTEMBI:  MPOAYLEHTHI,
KOHCYMEHTHI, peayleHTbl. KpyroBopoT BemIECTB M MOTOK SHEPTHH B JKOCHCTEME.
Tpoduueckue (mumieBbie) ypoBHU 3KkocucTeMbl. [TumeBsie nenu u cetu. OCHOBHBIE
MOKAa3aTean B3KOCUCTEMBbl: Omomacca, NPOAYKIMS. OKOJIOTUYECKUE MHPAMUIBI:
MPOAYKIIUHM, YHCICHHOCTH, Ouomaccel. CBOHCTBA HSKOCHCTEM: YCTOWYMBOCTD,
camoperynsnus, pazsutue. Cykieccus.

[TpupoaHble 3KOCUCTEMBI. DKOCUCTEMBI 03Ep M peK. DKOocHCTeMa XBOMHOTO
WM IIUPOKOJIMCTBEHHOTO JIeca.

AHTpONOTeHHbIE  HKOCUCTEMBI.  ATPOIKOCUCTEMBI.  YPOOIKOCUCTEMBI.
buonoruueckoe 1 X03HCTBEHHOE 3HAYEHUE arpOIKOCUCTEM U YPOOIKOCUCTEM.

buopasznoobpaszue kak Qakrop ycroWunBocTH sKocucteM. CoxpaHeHue
OMOJIOTMYECKOTO pa3HOOOpa3us Ha 3emiie.

VYuenue B. U. Bepnanckoro o Ouocdepe. I'panurisl, coctaB u CTpyKTypa
omocdeprl. Kuoe BemectBo u ero ¢yHknuu. OcobeHHocTn Owmochepbl Kak
rio0anbHOM sKocucTeMbl. /lnHaMudyeckoe paBHOBecHE U 00paTHas cBsi3b B Ouocgepe.

KpyroBopots! BemecTB U OMOreoXMMHUYECKHUE ITUKIIbI JIEMEHTOB (yriepoja,
a3ota). 30HAIbHOCTH 6rochepsl. OCHOBHBIE OMOMBI CYIIIH.

UYenoseuectBo B Ouochepe 3emnn. AHTpOIIOTeHHBIE U3MEHEHUs B Orocdepe.
I'moGasibHBIE HKOJTOTHUECKUE TPOOIIEMBI.

CocyuiecTBoBaHH€e IpUPOIbI U yenoBedecTBa. CoxpaHeHne 6MopazHoo0pas3us
KaKk OCHOBa ycTOWYMBOCTH Ouocdeprl. OCHOBa pPALMOHATBHOTO YIPABICHUS
MPUPOJHBIMU PECypCcaMHi M WX HWCIOJNb30BaHUE. J[ocTMkeHHs OWMOJOTHH W OXpaHa
MIPUPO/IBL.



JdeMoHcTpanum:

[optpetsl: A. JIx. Tencau, B. H. Cykaués, B. 1. Bepnaackuii.

Tabauipl u cxemsl: «Ilumessle nenu», «bUOLIEHO3: COCTaB U CTPYKTypay,
«IIpupognsle coobmectBa», «llenu nuTaHua», «OKOoIOrHYecKas NUPaAMUAAN,
«buocdepa u yenoBek», «IKOCHUCTEMA MIUPOKOIUCTBEHHOTO Jieca», «IDKOCHUCTEMA
XBOHHOTO Jiecay, «buoreHos BogoéMar, «ArponeHosy», «lIpumepHble aHTPONIOTEHHbIE
BO3JICHCTBUS Ha IpUpony», «BakHelllne HCTOYHUKM 3arpsi3HEHHMS BO3JyXa H
IPYHTOBBIX BOJ», «IlouBa — BaxHelmas coctaBistomas Ouocheps», «DakTopsl
nerpajanuu  mouB», «llapHukoBenii  3ddexr», «DakTOpHl  PaTUOAKTUBHOTO
3arpsisHeHUs Omocdeps», «OOmas crpykrypa Ouochepr», «PacmnpocTpanenue
®u3Hu B Oumocdeper», «O30HOBBIA KpaH Ouocheps», «KpyroBopor yriepoaa B
ouocdepe», «KpyroBopoT a3zoTa B IpUpoIe».

Ob6opynoBanue: Mmoaenb-amminkanus «TunudaHeie  OMOLEHO3BI», TepOapuii
«PacturenbHble coollecTBay, Kojulekuuu «buoneHos», «Bpeaurenu BakHEHIINX
CEeITbCKOXO3SMCTBEHHBIX KYJIBTYp», repOapuil W KOJUICKIUU PACTEHHH M KMBOTHBIX,
IIPUHAJIKAIIME K Pa3HbIM 3KOJIOTMYECKUM IpylnnaM oAHoro Buia, KpacHas kHura
Poccuiickoit @enepannu, n300pakeHUs] OXpaHsIEMbIX BUIOB PACTCHUN M KUBOTHBIX.




IUDIAHUPYEMBIE = PE3VJIBTATBI  OCBOEHUA  [IPOTPAMMBI 11O
BMOJIOTM1 HA BA30BOM YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHN A

Cormacio ®I'OC COO, ycraHaBnMBaKOTCS TpeOOBaHUA K pe3yJbTaTaM
OCBOCHHUS 00YYAIOIIMMUCS MPOTPaMM CPEIHEr0 O0Iero oOpa3oBaHUs: JIMYHOCTHBIM,
METanpeIMETHBIM U MPEIMETHbBIM.

JIMYHOCTHBIE PE3YJIBTATbBI

B crpykType IHMYHOCTHBIX PE3yJbTATOB OCBOEHHUA Ipeamera «buosorus»
BBIJICJICHBl CJIEIYIONIME COCTaBISIONINE: OCO3HAHHE OOYYAIOMIMMUCS POCCUHCKOM
IPAXKJAHCKOW MJIEHTUYHOCTH — FTOTOBHOCTH K CAMOPA3BUTHIO, CAMOCTOSATEIBHOCTH U
CaMOOIIPE/ICIICHUIO0, HATMYME MOTUBAIIMH K O0YYEHHIO0 OMOJIOTHH, IeJICHAPaBICHHOE
pa3BUTHE BHYTPEHHHUX YOEKIEHUN JTUYHOCTH HAa OCHOBE KJIIOYEBBIX ILIEHHOCTEH U
HUCTOPUYCCKUX TPATUIUN pa3BUTHS OWOJOTUYECKOTO 3HAHUS, TOTOBHOCTh W
CHOCOOHOCTh ~ OOy4arolmUMXCsi  PYKOBOJICTBOBAaTbCS B CBOEH  JESTENBHOCTH
[IEHHOCTHO-CMBICJIOBBIMM ~ YCTAHOBKaMH, TMPUCYIIUMHU CHUCTEME OHOJIOTHYECKOTro
o0pa3oBaHMsl, HATMYHE IKOJIOTUYECKOTO MPABOCO3HAHUS, CIOCOOHOCTH CTaBUTH LENH
U CTPOUTD )KU3HECHHBIC IUIAHBI.

JInyHOCTHBIE pe3yibTaThl OCBOEHUs mpenMera «buosorus» AoCTUraroTCs B
€IMHCTBE Y4YeOHOW W BOCIHUTATEIILHOW JIEATEIBHOCTH B COOTBETCTBUU C
TPAOULIMOHHBIMM  POCCUMCKMMH  COLMOKYJIBTYPHBIMH,  HUCTOPUYECKUMU U
JTyXOBHO-HPABCTBEHHBIMU 1IEHHOCTSIMU, TPUHATHIMH B OOIIECTBE IMpaBWIaMU H
HOPMaMH TMOBEACHHSI U CHOCOOCTBYIOT MpoOIlecCaM CaMOMO3HAHMs, CAMOBOCITUTAHHUS
Y CAMOPA3BUTHS, PA3BUTUS BHYTPEHHEN MMO3UIUN JTUYHOCTH, MATPUOTHU3MA, YBAKECHUS
K 3aKOHY U TIPaBOIIOPSAAKY, YEIOBEKY TPyAa U CTapIIEMy IOKOJEHUIO, B3AUMHOIO
yBa)XEHHUS, OEpeHOTr0 OTHOIICHUS K KYJbTYPHOMY HACIEAUI0 M TPAJAUIMSIM
MHOTOHAallMOHAJIBHOTO Haponaa Poccuiickont denepanuu, MpUpPOAEC U OKPYKAIOLIEH
cpene.

JIM4HOCTHBIE pe3ylbTaThl OCBOEHHS YydyeOHOro mpenmera «buonorus»
JOJDKHBI OTPayKaTh TOTOBHOCTh M CIIOCOOHOCTh OOYYaIOIIMXCS PYKOBOJICTBOBATHCS
chOpMUPOBAHHON BHYTpEHHEH TO3UIMEH JIMYHOCTH, CHUCTEMOW IEHHOCTHBIX
OpUEHTAIMM,  TO3UTUBHBIX  BHYTPEHHHX  YOEXKIEHUH,  COOTBETCTBYIOIINX
TPAJAUIIMOHHBIM I[EHHOCTSIM POCCHMCKOTO OOIIECTBa, PACIIMPEHHE KUZHEHHOTO
ONbITa W OMNbITA ACATEIBHOCTH B MPOILIECCE peaau3alid OCHOBHBIX HaIlpaBICHUHN
BOCIIMTATEIBHOU EATEIIbHOCTH, B TOM YUCJIE B YACTH:

1) rpakaIaHCKOro BOCIIUTAHUS:

c(hOpPMHUPOBAHHOCTh TPAKIAHCKOW MO3ZHMIIMK O0YUYaIOIMIET0oCs] KaK aKTUBHOTO U
OTBETCTBEHHOT'O YICHA POCCUHCKOIO OOIIECTBA;

OCO3HAHHUEC CBOUX KOHCTI/ITYHI/IOHHBIX r[paB 158 O65[33HHOCTGI>1, YBa)KeHI/Ie 3aKOHa
Y TIPABOIIOPSI/IKA;

TOTOBHOCTH K COBMeCTHOfI TBOp‘IeCKOﬁ OCATCIIBHOCTHU HpI/I CO3JaHUN y’—Ie6HI)IX
[IPOEKTOB, pEIICHHMH Yy4eOHBIX W  IIO3HABaTEIbHBIX  3a/ay, BBINOJIHCHHH
OHMOJIOTHYECKHUX IKCIIEPUMEHTOB,;

CIIOCOOHOCTh ~ OMPEIEHATh COOCTBEHHYIO TIO3HMIIMIO 110 OTHOIICHUIO K
SIBJIGHUSIM COBPEMEHHOM KU3HU U OOBSCHSATH €€;

YMEHHE YUYUTBIBATh B CBOUX JEHCTBHUSAX HEOOXOIUMOCTh KOHCTPYKTHBHOI'O
B3aUMOJICHCTBUS JIIOJEH C pa3sHBIMU YOSXKIEHUSMHU, KYJIbTYPHBIMU IIEHHOCTSIMHU H
COLIMAJIbHBIM ITOJIOXKCHHUEM,



TOTOBHOCTb K COTPYJHHUYECTBY B IIPOLECCE COBMECTHOI'O BBIIIOJIHEHUS
y4eOHBIX, TI03HABATENIbHBIX U UCCIIEI0BATEIbCKUX 3a/]ay, YBaXKUTEIBHOTO OTHOILIEHUS
K MHEHHUIO OIMOHEHTOB MPH OOCYXIEHHH CIIOPHBIX BOIPOCOB OHOJIOTHYECKOTO
COJIEPKaHUS;

TFOTOBHOCTb K T'YMaHUTapHOU U BOJIOHTEPCKOU JIE€ATEIbHOCTH;

2) NaTPHOTHYECKOTO BOCTIMTAHUSI:

c(OpPMUPOBAHHOCTh POCCUNUCKON TPakIaHCKON MIEHTUYHOCTH, MATPUOTH3MA,
YBaXXEHUS K CBOEMY HapoJ1y, YyBCTBA OTBETCTBEHHOCTH Tiepen PonuHol, ropaoctu 3a
CBOM Kpail, cBoro PoauHy, CBOH S3bIK M KYJbTYpPy, MPOLIJIOE M HACTOSIIECE
MHOTOHallMOHAJIBHOTO Hapoaa Poccuu;

LIEHHOCTHOE OTHOILIEHUE K MPUPOJAHOMY HACJIEAUIO M MaMSITHUKAM MPUPOIbL,
JTOCTHKEeHHUsIM Poccuu B Hayke, UICKYCCTBE, CIIOPTE, TEXHOJIOTUSIX, TPY/IE;

CIIOCOOHOCTh OIICHMBATh BKJIAJ, POCCHUUCKUX Y4YEHBIX B CTAHOBICHHE U
pa3BUTHE OMOJIOTUY, TOHUMAHUS 3HAYCHHSI OMOJIOTHH B TIO3HAHUH 3aKOHOB ITPUPOJIHI,
B )KH3HU YEJIOBEKa U COBPEMEHHOT'0 OOIIIECTBa;

uaenHas yOexXJIEHHOCTh, TOTOBHOCTh K CHyKeHMIO W 3aumurte (OtedecTsa,
OTBETCTBEHHOCTH 3a €ro0 Cynb0Yy;

3) IYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS:

OCO3HAHME JYXOBHBIX 1IEHHOCTEH POCCUIMCKOT0 HApO/1a;

c(hOpMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, ITHUECKOTO ITOBEICHHUSI;

CIIOCOOHOCTh OIICHMBATh CHUTYallMI0O W IMPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTHUPYSCh Ha MOPaJIbHO-HPABCTBEHHBIE HOPMbI U LICHHOCTH;

OCO3HaHUE JIMYHOTO BKJIa/Ia B MOCTPOCHHUE YCTOMUYMBOTO OYAyIIEro;

OTBETCTBEHHOE OTHOIIIEHUE K CBOUM POJUTEIISIM, CO3JaHUI0 CEMbU HAa OCHOBE
OCO3HAHHOTO MPHUHSATHS LEHHOCTEN CEMEWHOW KU3HU B COOTBETCTBUM C TPAAUIUIMHU
HaponoB Poccuu;

4) 3¢TeTHYECKOro BOCIIMTAHMS

3CTCTHUUYCCKOC OTHOIIICHUC K MI/Ipy, BKJIFOYast BCTCTI/IKy 6I)ITa, HaquOFO 158
TEXHUUECKOIO TBOPYECTBA, CIIOPTA, TPY/A, OOLIECTBEHHBIX OTHOILICHHUI;

IIOHUMAHHUEC OMOIITNOHAJIBHOT O BO3I[CI>’ICTBH$I )KI/IBOﬁ HpI/IpOI[I)I ueé IOEHHOCTH,

TOTOBHOCTh K CAMOBBIP@)KEHHMIO B Pa3HbIX BHIAaX HMCKYCCTBA, CTPEMIIECHHE
HpOfIBJ’IfITB KadyeCTBa TBOp‘IeCKOﬁ JIMYHOCTH,

5) puszuyeckoro BocMUTaHHUs, (POPMUPOBAHUS KYJIbTYPHI 310POBbS H
AMOLHOHAIBLHOIO 0J1aronoJIyYHsi:

MOHMMaHWE W peanu3alus 370pOBOTO W Oe3omacHOro olpasa KU3HHU
(3mopoBO€  TWHUTaHUE,  COOJIOJEHWE  TUTMEHHYECKUX  MpaBWJI U HOPM,
cOaTaHCUPOBAHHBIN PEXKUM 3aHSATHH U OTIBIXA, PETYIApHas pU3MUecKasi akTHBHOCTH ),
OEpe’KHOr0, OTBETCTBEHHOI'O M KOMIIETEHTHOTO OTHOLIEHHS K COOCTBEHHOMY
(bU3NIECKOMY M ICUXHYECKOMY 3/I0POBBIO;

MOHMMAaHWE IIEHHOCTH TMpaBWJI HMHIUBUAYAJbHOTO M  KOJUIEKTHBHOTO
0€30MacHOTO MTOBE/ICHUS B CUTYAIUX, YTPOXKAIOIINX 30POBBIO M KU3HU JIFOCH;

OCO3HAHME TOCIEACTBUNA M HENPHUSATHS BPEIHBIX MPUBBIUEK (YIOTpeOICHUS
QJIKOTOJI51, HAPKOTUKOB, KypeHus);

6) TPya0BOro0 BOCIIUTAHMS:
TOTOBHOCTb K TPY/Y, OCO3HAHHE IIEHHOCTH MacTepCTBa, TPYA0II00HE;



TOTOBHOCTh K AaKTUBHOM JEATEIbHOCTH TEXHOJIOTHUECKOM M COIMaJIbHOM
HaIpaBJIEHHOCTH, CIIOCOOHOCTh HWHHUIIMUPOBATH, IUIAHUPOBATH U CAMOCTOSITEIBHO
BBITIOJIHATH TaKYIO JICSTEILHOCTD;

HWHTEpPEC K pa3MuHbIM cepaMm mpodecCHOHAIBHOU ACATEIHHOCTH, YMECHHE
COBepIIaTh OCO3HAHHBIN BBIOOP Oyaymieit mpodeccuu U pearn30BbIBaTh COOCTBEHHBIC
JKM3HCHHBIC IIJIaHBI;

TOTOBHOCTH M CIIOCOOHOCTh K OOpa30BaHHIO W CaMOOOPa30BaHHUIO HA
MPOTSKEHUU BCEU JKU3HH;

7) 3KOJIOTHYECKOTO BOCIIUTAHUSI:

IKOJIOTHYECKH 11eJIeco00pa3Hoe OTHOIIECHUE K MPUPOE KaK UCTOUHUKY KU3HU
Ha 3eMJie, OCHOBE €€ CYyIIIECTBOBAHMUS,

MOBBIIIICHUE YPOBHS OJKOJOTHYECKOW KYJIbTYphI: MPHOOPETEHHE OIbITa
IJIAHUPOBAHUS TIOCTYIKOB U OLIEHKU UX BO3MOKHBIX MOCIEACTBHI Al OKPYKAIOIIEH
Cpelibl;

OCO3HaHHE TJI00ALHOTO XapakTepa HKOJIOTMYECKUX MpoOJieM U MyTell ux
penieHus;

CIOCOOHOCTH UCIOIB30BaTh IPUOOpETaEMbIe IPU U3yUYECHUU OMOIOTHH 3HAHUS
M yMEHUA T[pU  pEeHIeHuH  [poOJjeM,  CBA3aHHBIX C  palUOHAJIbHBIM
MIPUPOAONOIB30BaHNEM (COOTIOCHNE MPABUJI MTOBEICHUS B IIPUPO/IE, HATIPABICHHBIX
Ha COXPAaHEHUE PABHOBECHS B DKOCHCTEMaX, OXpaHy BHJIOB, SKOCHUCTEM, Onochepsl);

aKTUBHOE HENpPUATHE JIEHCTBUI, IPUHOCSIINUX BPE OKPYKaIOILIEH MPUPOIHON
cpele, yMEHHE IPOTHO3UPOBATH HEOIATOMPUSATHBIC SKOJOTHYECKHE TTOCIICICTBUS
MpeANPUHIMAEMbIX JEHCTBUI U NIPEIOTBPALLATh UX;

HaJU4YUe Pa3BUTOTO SKOJOTUYECKOTO MBIIIJICHUS, YKOJIOTHUYECKON KYIbTYpHI,
OMbITA JEATETbHOCTH HKOJIOTMYECKON HANpaBIE€HHOCTH, YMEHHUS PYKOBOICTBOBATHCA
MMHU B TIO3HABATEIbHON, KOMMYHUKATUBHOW M COIMATBLHON MPAKTUKE, TOTOBHOCTU K
YYaCTHIO B TPAKTUUYECKON JEATEIbHOCTH SKOJIOTUUECKOW HAIIPaBIEHHOCTH;

8) HEeHHOCTH HAYYHOTO MIO3HAHMSI:

c(OPMUPOBAHHOCTb MHPOBO33PEHHUS, COOTBETCTBYIOLETO COBPEMEHHOMY
YPOBHIO Pa3BUTUSl HAyKM M OOIIECTBEHHOW NPAKTHUKH, OCHOBAHHOTO Ha JHajore
KYJbTYp, CHOCOOCTBYIOIIEIO OCO3HAHNIO CBOEr0 MECTA B MOJIUKYJIBTYPHOM MUDE;

COBEPIICHCTBOBAHUE SI3BIKOBOM M YHMTATEIbCKOM KYyJIbTYpbl Kak CpEeACTBa
B3aMMO/JICHCTBUS MEXKIY JHOJbMHU U TO3HAHUS MUPA;

NOHMMaHHe crHeuupuku OHMOJIOTMM Kak HayKH, OCO3HaHUS e€ poiu B
(GOpMUPOBAHUM  PAIMOHAIBHOIO HAyYHOTO MBIIUIEHUS, CO3/IaHUU II€JIOCTHOTO
MpeJCTaBIeHUs 00 OKPYXKAaloleM MHpEe KaK O €AMHCTBE IMPHPOJIbI, YEIOBEKa U
olmiecTBa, B MO3HAHUM NPUPOJHBIX 3aKOHOMEPHOCTEH M pElIeHUH MpodiieM
COXPAaHEHHUs IPUPOJIHOTO PABHOBECHS;

yOeXKAEHHOCTh B 3HAYMMOCTH OHMOJIOTHMHU JUIsI COBPEMEHHOW NMBWJIM3ALMU:
oOecrieyeHrss HOBOTO YPOBHS pa3BUTHS MEAMLUHBI, CO3JaHUE MEPCHEKTHBHBIX
OMOTEXHOJIOTHH, CIIOCOOHBIX pelaTh pecypcHble IPOOJIeMbl Pa3BUTHUS YEIOBEUECTBA,
MOMCKA TMyTeH BBIXOJA M3 TJIO0AIBHBIX JKOJIOTMYECKHX MNpobieM M obecredeHust
nepexosia K yCTOWYMBOMY Pa3BUTHIO, PALIMOHAIBHOMY HCIIOIb30BAaHUIO MPUPOIHBIX
pecypcoB U (POPMUPOBAHHIO HOBBIX CTAHIAPTOB JKU3HHU;

3aMHTEPECOBAHHOCTh B IOJIYYEHUH OHMOJOTHYECKMX 3HAHUH B IENAX
MOBBIIIEHUS OOIIeN KyJIbTyphl, €CTECTBEHHO-HAYYHOH I'PaMOTHOCTH, KaK COCTaBHOMN
yacTu (QYHKIMOHAIBHON IPaMOTHOCTH O0y4aromuxcs, GopMUpyeMoi pu U3y4eHUH
OnoJIoruu;



MMOHMMAaHUE CYIIHOCTH METOJIOB MO3HAHUS, UCIOJIb3YEMBIX B €CTECTBEHHBIX
HayKax, CIOCOOHOCTH UCMOJIb30BaTh MOJydaeMble 3HAHUS JUIS aHaIu3a U OObSICHEHUS
SIBJIECHUM OKPY>KalOLIEro MUpa U NPOUCXOIAIIMX B HEM MU3MEHEHUW, YMEHUE JIEJIaTh
000CHOBaHHBIE 3aKJIIOUEHHUs HAa OCHOBE HAYYHBIX (DAKTOB M MMEIOIIUXCS TAaHHBIX C
LIETIBIO MOJYYEHUsI JOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITEJIBHO HCIIOJIb30BAaTh OMOJIOTUYECKUE 3HAHUSA IS
pelIeHus TPOOJIeM B pealIbHBIX KU3HEHHBIX CHTYaIUsX;

OCO3HaHUE ILIEHHOCTH HAy4YHOH JEATEIbHOCTU, T'OTOBHOCTbH OCYILECTBIIATH
MIPOEKTHYIO U UCCIIEI0BATEIBCKYIO JIEATEIbHOCTh HHIUBUIYAJIbHO U B TPYIIIIE;

FOTOBHOCTh M CHOCOOHOCTH K  HENpPEepbIBHOMY  OOpa3oBaHHUIO U
caM000pa30BaHHUI0, K AaKTUBHOMY IIOJIYYCHHIO HOBBIX 3HAHHWM 10 OMOJIOTHU B
COOTBETCTBHUH C KU3HEHHBIMU MOTPEOHOCTAMHU.

METAIIPEAMETHBIE PE3YJ/IBTATBI

MeTtanpeaMeTHble pe3yJbTaThl OCBOCHHS ydeOHOro mpeamera «buosorus»
BKJIIOYAIOT: 3HAYUMBIE Ui  (OPMHUPOBAHUS MHUPOBO33PEHUS  OOy4aIOUIUXCS
MEXIUCIUITUHAPHBIE (MEXKIIPEAMETHBIC) OOIICHAYyYHbIE TOHSTHUS, OTpaKArOIIUe
LEJIOCTHOCTh HAYYHOW KapTUHBI MHpa U choeuu(UuKy MeTOJO0B MO3HaHWS,
HCIOJIb3YEMBIX B €CTECTBEHHBIX HayKaxX (BEIISCTBO, DHEPTHS, SIBJICHUE, IPOIECC,
cUCTeMa, Hay4yHbId (HaKT, MPHUHIIMI, THUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpHs,
WCCIIeIOBaHNe, HAOMIOICHUE, U3MEPEHHUE, YKCIIEPUMEHT M JAPYTUX), YHUBEPCAIbHBIC
yueOHble  JIelicTBUS  (ITO3HABaTENbHBbIE, KOMMYHHUKATHBHBIC, PETYIATHUBHBIC),
oOecrieunBaroniye (GpopMupoBaHue (YHKIHOHAILHOM TI'PAMOTHOCTH M COI[MATIbHOM
KOMITETEHITH 00y4arouXcs, CIOCOOHOCTh 00YyYatoINXCsl UCOIb30BaTh OCBOSHHBIE
MEXTUCIIATTMHAPHBIC, MHUPOBO33PECHUYCCKUE 3HAHUS W YHUBEPCAIbHBIC YYCOHBIC
JICHCTBUS B MIO3HABATEIILHOM U COLIUATBLHON MPAKTHKE.

MeTtanpeMeTHbIe Pe3yIbTaThl OCBOCHHSI IMPOTPAMMEI  CPEIHETO OOIIEero
00pa30BaHMsl TOJKHBI OTPAXKATh:

Osananenue YHHBeEpPCAJbHBIMHU Y4eOHBIMH NO3HABATEJIbHBIMH
ACHCTBUAMMU:

1) 6a30Bble JIOrHYeCKHE el CTBHS:

CaMOCTOSITENIbHO  (popMynHpoBaTh M aKTyaJM3UpoBaTb  MpoOseMmy,
paccMaTpuBaTh €€ BCECTOPOHHE;

HCIOJIb30BaTh IPU OCBOEHUU 3HAHUN MPUEMBI JIOTUYECKOTO MBIIUICHUS
(aHanu3a, cuHTe3a, CpaBHEHMs, Kiaccu(uKanuu, o00OIIEeHNUs), PaCKPbIBaTh CMBICH
OMOJOTMYECKUX TOHATUN (BBLACNATh MX XapaKTEepHbIE MPU3HAKH, YCTaHABIUBAThH
CBSI3M C APYTUMU NOHSTHUIMH);

ONpeAeNATh UEeNU JeATEIbHOCTH, 3a/JaBas IapamMeTpbl M KPUTEPHUH HX
JOCTUKEHMSI, COOTHOCUTD PE3YJIbTAThI ACITEIbHOCTH C TIOCTABICHHBIMU LIENISIMU;

MCIIOJIb30BaTh OMOJIOrMYECKHEe MOHATUS sl 00bACHEHUS (PaKTOB U SIBICHUMN
KUBOU NPUPOABL;

CTPOUTH JIOTMUECKHE pacCyXIeHus (MHIYKTUBHBIE, JACIYKTUBHBIE, 10
AQHAJIOTUH), BBISABJIATH 3aKOHOMEPHOCTM M TPOTHBOPEYMS B paccMaTpUBAEMBIX
SIBIIEHUSAX, (POPMYIMPOBATH BHIBOJIBI U 3aKIIFOUEHUS;

IIPUMEHSTh CXEMHO-MOJEIIBHBIE CPECTBA JJIs IPEACTABIEHUS CYIIECTBEHHBIX
CBA3€M M OTHOIIEHUH B H3y4aeMbIX OMOJIOrMYECKHX OOBEKTaX, a Takke
MPOTHBOPEUUI PA3HOTO pOJa, BBIABICHHBIX B PA3JIMYHBIX HMH(OPMAIIMOHHBIX
HUCTOYHUKAX;



pa3pabaTeiBaTh IJIaH perieHHs] MpoOJIeMbl ¢ y4ETOM aHaIM3a HMEIOIIUXCS
MAaTepUAIbHBIX U HEMATEPUAIIBHBIX PECYPCOB;

BHOCUTBH KOPPEKTHUBBI B JIESATEIbHOCTh, OLICHUBATh COOTBETCTBUE PE3YIIHTATOB
LIEJISIM, OLICHUBATh PUCKHU MTOCIEICTBUI IESITEIIBHOCTH;

KOOPJIUHUPOBATH U BBIIOJIHATH PA0OTy B YCIOBHUSAX PEAbHOTO, BUPTYAILHOTO
1 KOMOMHHMPOBAHHOT'O B3aUMOJICHCTBHS;

pa3BUBATh KPEATUBHOE MBIIIUICHUE MPU PEIICHUH KU3HEHHBIX MTPOOJIeM.

2) 6a30BbIe HCCJIEN0BATEIbCKHE el CTBUS:

BJIa/IETh HABBIKAMU Y4e€OHO-HCCIIEI0BATENIbCKONW U MPOEKTHON JEsTeNbHOCTH,
HaBBIKAMHU  pas3pelieHuss  mpodsieM,  CHOCOOHOCThIO HM  TOTOBHOCTBIO K
CaMOCTOATEJIbHOMY INOMCKY METOJOB PELICHUs NMPAKTUYECKUX 3a/1ad, IPUMEHEHUIO
Pa3IMYHBIX METO/IOB IMO3HAHUS;

WCII0JIb30BaTh PA3JIMUHbIE BU/IbI ACSITEIBHOCTHU I10 MOJTYYEHUIO HOBOTO 3HAHUS,
€ro MHTEPIIPETAINH, PeoOPa30BAHUIO M IPUMEHEHHUIO B YUCOHBIX CUTYAIUSX, B TOM
YHCIIe IPU CO3aHUH YU€OHBIX M COIUAIBHBIX TPOEKTOB;

(hopMUpOBATh HAYYHBIA THI MBIIIICHHS, BIaJCTh HAYYHOW TEPMHUHOJIOTHEH,
KJIFOUEBBIMH MMOHATUSIMU U METOJAMU;

CTaBUTh M (OPMYIUPOBATH COOCTBEHHBIC 3aJauyud B 00pa3oBaTEIBHOM
JESATEIbHOCTH U KU3HEHHBIX CUTYALUX;

BBISIBIIATh MPUYMHHO-CJICICTBEHHBIC CBSI3U U aKTyallM3UPOBATH 3ajady,
BBIJIBUTaTh TUIOTE3Yy €€ pelIeHUs], HAXOUTh apryMEHThI JJIs JOKa3aTelIbCcTBa CBOMX
YTBEPKICHHH, 3a7aBaTh TapaMeTPbl U KPUTEPUH PELICHUS;

aHAJIM3UPOBATh IIOJIYYEHHBbIE B XOJE€ PpELICHUs 3aJaud  pe3yJIbTaThl,
KPUTUYECKH OIEHMBATh HUX JOCTOBEPHOCTH, NMPOTHO3MPOBATH M3MEHEHHE B HOBBIX
YCIIOBHUSIX;

JaBaTh OIEHKY HOBBIM CUTYaIlUsIM, OLIEHUBATh MPUOOPETEHHBIN OTIBIT;

OCYIIIECTBIISTh IIEJICHANIPABICHHBIN TMOUCK TMEpPeHoca CPeACTB M Croco00B
NeNCcTBUS B MPO(HECCHOHATBHYIO CPEY;

yMeTh TEPEHOCHTh 3HAHMS B TO3HABATENBHYIO U MPAKTHYECKYIO 001acTu
KU3ZHENIESITEIIbHOCTH;

yYMETb UHTErPUPOBATH 3HAHUS U3 Pa3HBIX YUEOHBIX MPEIMETOB;

BBIJIBUTATh HOBBIC WJCH, TMpEJiaraTh OPUTHHAIBHBIC TMOAXOAbl M PEIICHHUS,
CTaBUTH MPOOIEMBI U 3aa4H, TOMYCKAIOIINE AbTePHATUBHBIC PELICHUS.

3) pa6ora ¢ ungopmanmei:

OpPUEHTHPOBATHCS B PA3IMUHBIX MUCTOUYHUKAX MHGpOpMaluu (TEKCTe y4eOHOro
nocoOusi, Hay4yHO-TIOMYJSPHOM  JuTeparype, OHOJOTMYECKHX  CJOBapsX M
CIPaBOYHMKAX, KOMIBIOTEpHBIX 0a3ax JaHHBIX, B VIHTepHeTe), aHaIM3UpOBATH
MHGOPMAIIMIO PA3TMYHBIX BUAOB U GOPM NPEACTABICHUS, KDUTUYECKH OLIEHUBATH €&
JIOCTOBEPHOCTH U HEMTPOTUBOPEUNBOCTB;

(dbopMyIMpOBaTH 3aMpPOChl U MPUMEHATH PA3IUYHBIE METOABI MPU MOHMCKE U
otbope Ouonormyeckoit WHOOpPMAIMU, HEOOXOIWMOW JUISI BBIMOJHEHUS y4eOHBIX
3ajau;

MpUOOpETaTh OMNBIT HCIOJIB30BAHUS HHPOPMAIIMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTHH, COBEPLIEHCTBOBATH KYJIbTYPY AKTUBHOIO MCIIOJIb30BaHMUS Pa3IUYHbBIX
MTOMCKOBBIX CHCTEM;

CaMOCTOSITENIbHO ~ BBIOMpATh  ONTUMANbHYIO  (OpMy  TIpeJCTaBICHUS
O6uonornueckor nHGopmanuu (cxemsbl, rpaduku, AUarpaMMbl, TaOIUIbI, PUCYHKH U

Jpyroe);



WCIIOIb30BaTh HAy4YHBIH S3BIK B KA4eCTBE CpeJICTBa Ipu padore ¢
Ouwosorudeckord  wHGOpMAaIMEH: NPUMEHATh  XUMHUYECKHe, (H3UUecKHe U
MaTeMaTHYeCKUE 3HAKH W CHMBOJIBI, (OpMYIbl, abOpeBHATypy, HOMEHKJIATYpY,
HCII0JIb30BaTh U MPeo0pa30BbIBATH 3HAKOBO-CUMBOJIMYCECKUE CPECTBA HATISIHOCTH,

BIIQJICTh ~ HAaBBIKAMH  PAClO3HABaHWS W 3aIlIUTHl  WHDOpMamwH,
MH()OPMAIIMOHHON 0€30IMaCHOCTH JTMYHOCTH.

OByaieHNe YHMBEPCAJIbHBIMH KOMMYHHUKATHBHBIMH J1€HCTBUSIMU:

1) o01eHume:

OCYIIIECTBIIATh KOMMYHUKALIMK BO BCeX cepax >KU3HH, aKTHBHO Y4aCTBOBATh
B JIMAJIOT¢ MJIM JIMCKYCCHM IO CYIIECTBY OOCYy)KJIaeMOd TeMbl (YMECHHE 3ajJaBaTh
BOIIPOCHI, BBICKA3bIBaTh CYXKJICHHUS OTHOCHTEIBHO BBIMOJIHCHHS ITpejjIaracMoi
3aa4yi, YUYUTbIBAaThb HHTCPCCbI U COTJIACOBAHHOCTD HO3I/ILII/Iﬁ APYIrux Y4YaCTHHUKOB
JTAJIOTa WM TUCKYCCHH);

pacmo3HaBaTh HeBepOaJbHbIE CpeICTBa OOIICHHUS, IIOHHMATh 3HAYCHUE
COIIMAJIBHBIX 3HAKOB, MPEOCHIIOK BO3SHUKHOBEHUS! KOH(JIMKTHBIX CUTYAIlHid, YMETh
CMSITYATh KOH(JIMKTHI M BECTU TIEPETOBOPHIL;

BJIQJICTh Pa3jIMYHBIMKM CIIOCOOAMHU OOIICHHMS M B3aUMOJICHCTBUS, MOHUMATh
HaMCpPCHUA APYTUX Hmﬂeﬁ, MPOABJIATH YBAXKUTCIbHOC OTHOIICHUC K CO6CC€IIHI/IKY nB
KOPPEKTHOH (opMe GOopMYyIUPOBATH CBOM BO3PAKCHHUS;

pa3BEPHYTO W JIOTUYHO H3JIaraTh CBOKD TOYKY 3pPEHHUS C HCIIOJIB30BAHHEM
SI3BIKOBBIX CPEJICTB.

2) coBMeCTHAsI 1eSITeJIbHOCTD:

MMOHMMATh W HCIOJIb30BaTh MPEUMYIECTBA KOMaHIHOW M WHIAWBUIYAIbHON
paboThl MpHU pelieHnrd OUONOTHYEeCKO MpobIeMbl, 0O0CHOBBIBATH HEOOXOIMMOCTh
MIPUMEHEHHSI TPYIIIOBBIX (POPM B3aUMOJICHCTBUS IIPH PEIICHUN YUeOHOM 3a1a4u;

BBIOMpATh TEMAaTUKy U METOJbI COBMECTHBIX IEHCTBHHM ¢ Y4ETOM OOMIMX
MHTEPECOB ¥ BOBMOXKHOCTEH KaXKJI0TO WIEHA KOJJICKTHBA,

MPUHUMATh  I[eTd  COBMECTHOM  JEeSATeNbHOCTH, OPraHW30BBIBATH U
KOOPJAMHHUPOBATh JEUCTBUSL MO €€ JOCTH)KEHUIO: COCTAaBIIATh IUJIAH JEUCTBUU,
pacmpenenatb poid ¢ Y4ETOM MHEHUH YYaCTHHUKOB, OOCYXKJIaTh pE3yNbTaThl
COBMECTHOH paboThI;

OILICHMBATh Ka4eCTBO CBOETO BKJIA/Ja M KAXJIOTO yYACTHHKA KOMaHIbI B 00U
PE3yNIbTAT 0 Pa3pabOTaAHHBIM KPUTEPUSIM;

mpenjaraTb HOBBIE TMPOEKTHI, OIEHUBATh UACU C TIO3UIUU HOBH3HBI,
OPUTHHAIILHOCTH, TIPAKTUYECKON 3HAYNMOCTH;

OCYIIECTBIISITh TMO3UTHUBHOE CTPATETUYECKOE TMOBEACHHE B Pa3IMYHBIX
CUTYAITUSX, POSIBJIATH TBOPYECTBO U BOOOPAXKEHHUE, OBITh MHUITHATHBHBIM.

OBJIaZIeHl/Ie YHUBEPCAJIbHBIMUA PEryJAATUBHBIMU I[CﬁCTBHSIMH:

1) camoopranu3anus:

HUCIIOJIB30BaTh OHOJIOTUUECKAE 3HAHUSA JIs1  BBISIBJICHUA np06neM n Hux
pEIICHUS B )KU3HEHHBIX M YIEOHBIX CUTYAIUSX;

BI)I6I/IpaTI) Ha OCHOBE OMOJOTrMYECKUX 3HAHUN IICJICBBIC W CMBICIIOBBIC
YCTAaHOBKHM B CBOMX JIEUCTBHUSIX M TMOCTYIKax MO OTHOLIEHUIO K >KUBOW MPHUPOJE,
CBOEMY 37I0POBBIO H 37I0POBBIO OKPY)KAIOIITUX;

CaMOCTOATENIbHO OCYUIECTBJISATh IO3HABATENbHYIO JESTEIbHOCTb, BBISBIATH
nmpoOseMbl, CTaBUTh U (POPMYIMPOBATH COOCTBEHHBIE 3a/ladyd B 00pa3oBaTEIBHOM
ACATCIIbBHOCTH U ) XKU3HCHHBIX CUTYALUAX



CaMOCTOSITENILHO COCTABJISATH IJIaH PELICHUS MTPOOIEMBI C YIETOM UMEIOIIUXCS
pecypcoB, COOCTBEHHBIX BO3MOXHOCTEH U MPEANIOYTEHUH;

JIaBaTh OLICHKY HOBBIM CUTYaLlUsIM;

paclIMpATh paMKU y4eOHOr0 IPeMETa Ha OCHOBE JIMUHBIX MPEANOYTEHUIH;

JieNaTh OCO3HAHHBINA BBIOOP, apTyMEHTHUPOBATh €ro, OpaTh OTBETCTBEHHOCTH 32
pelIeHue;

OILICHUBATh MIPHOOPETEHHBIN OIIBIT;

CIOCOOCTBOBaTh (POPMHUPOBAHUIO U MPOSIBICHUIO IIMPOKOH H3pYyIULMU B
pa3HbIX OO0JNACTSAX 3HAHWW, MOCTOSHHO TIOBBIIATH CBOW 00pa3oBaTENbHBIA |
KYJIbTYPHBIN YPOBEHb.

2) CAMOKOHTPOJIb:

AaBaTb OLCHKY HOBBIM CUTyallUsIM, BHOCUTH KOPPCKTHUBBI B ACATCIILHOCTD,
OLIEHMBATh COOTBETCTBHE PE3YILTATOB LIEJISIM;

BJIQJICTh ~ HaBBIKAMHU  [IO3HABATEJIBHOM  pedieKCMu  Kak  OCO3HAHMS
COBEPIIAEMBIX JEWCTBHI U MBICIUTEIBHBIX IPOLECCOB, UX PE3YILTATOB M OCHOBAHUIA,
UCIOJIb30BaTh MpUEMBI pediaekcuu JUIsl OLIGHKM CUTYyallud, BbIOOpa BEpPHOIO
peLIeHus;

YMCTb OHLCHHUBATH PUCKU W CBOCBPCMCHHO IIPHHUMATL PCHICHUA 110 HX
CHIYKEHUIO,

IIPUHUMATh MOTHMBBI M apryMEHTHl JPYIrUX IIpH AHAIN3E PE3YJIbTATOB
JEATEILHOCTH;

3) npuHsATHE CeOSI M IPYTHX:

MPUHUMATH ce0s1, TOHMMAasi CBOM HEJAOCTATKU U JIOCTOMHCTBA;

MPUHUMATh MOTHUBBI W apryMEHTHl APYTHX TMPH aHallu3e pe3ylbTaToB
NEeSTeTbHOCTH;

MpU3HABaTh CBOE MPABO U MPABO APYTUX HA OMIUOKU;

pa3BUBATH CIIOCOOHOCTh MOHUMATh MUP C TIO3UIIUHU APYTOTO YEIOBEKa.

HPEIMETHBIE PE3YJIBTATDBI

[IpenMeTrHbie pe3ynbTaThl ocBoeHHsi mporpaMMmbl COO mo Ouonoruu Ha
0a30BOM ypOBHE BKJIIOYAIOT crienuduueckue ais ydeOHoro mpeamera «buomorusy»
Hay4YHBIC 3HAHUS, YMEHUS U CIIOCOOBI ICWCTBUI MO OCBOCHUIO, HUHTEPIIPETAIINH
)51 npeo6pa3OBaHm0 3HaHI/II\/JI, BUbI ACATCIIBHOCTU IO IMOJYYCHHIO HOBOI'O 3HAHHA U
MPUMEHEHHUIO 3HAHUNW B PA3IMYHBIX YYEOHBIX CHUTYalMsIX, a TaKKe B peaTbHBIX
KU3HCHHBIX CHUTYaIUsX, CBSA3aHHBIX ¢ Owosjorueidl. B mporpamme mnpeameTHbIC
PE3yNbTATHI MIPEICTABICHBI IO TO/IaM O0yUYEHUSI.

[IpenmerHble pe3ynbTaThl OCBOEHHs ydeOHoro mpeamera «buonorus» ¢ 10
KJlacce JOJIKHBI OTPAXKaTh:

c(OPMHPOBAHHOCTh 3HAHUI O MECTE€ U POJM OMOJOTMM B CHUCTEME HAayYyHOTO
3HAHUS €CTECTBEHHBIX HayK, B (JOPMUPOBAHUU COBPEMEHHOMN €CTECTBEHHO-HAyYHOMU
KapTHHbl MUpPa M HAYYHOTO MHUPOBO33PEHHUS, O BKJIAJE POCCHMCKHX M 3apyOexHBIX
y4€HBIX-OMOJIOTOB B pa3BUTHE OMOJIOTHH, (QYHKIIMOHAILHOM TPAMOTHOCTH YeJIOBEKa
JUIS PEIIEHNUs )KU3HEHHBIX 3aa4;

YMEHHE pacKpbIBaTh COJIEpKaHWE OMOJOTUYECKUX TEPMUHOB U MOHSITHIA:
KHU3Hb, KJIETKA, OPTaHU3M, METa00IM3M (0OMEH BEIIECTB M MPEBPAIICHUE YHEPTUH),
romeoctad  (caMoperyisiius), ypOBHEBas  OpraHM3aLUs  KHUBBIX  CHCTEM,



CaMOBOCIIPOU3BE/ICHNE (PENPOAYKLS), HACIEACTBEHHOCTb, U3MEHYMBOCTb, POCT U
pa3BUTHE;

yMEHHE u3Jlarath OWOJOTMYECKHEe TEOopHH (KJIETOYHasi, XPOMOCOMHas,
MyTallMOHHAs, [IEHTpajJbHas JorMa MOJIEKYJISIpHOM Ouoinorun), 3akonsl (I'. Mennens,
T. Moprana, H. W.BaBwioBa) u yueHus (0 TIIeHTpaXx MHOrooOpazus W
MIPOUCXOXKACHUS KyIbTypHbIX pactenuil H. V. BaBuiosa), onpeaensTe rpaHuilbl ux
IIPUMEHUMOCTH K 5KUBBIM CHCTEMaM;

YMEHHE BJIaJIETh METOAaMH HAYYHOTO MO3HAHUS B OMOJOrMH: HAOIIOJCHHUE U
ONMCAaHUE JKUBBIX CHUCTEM, IPOLECCOB M SBJICHWUM, OpraHu3alus MU IPOBEACHHE
OMOJIOrMYECKOr0 SKCIIEPUMEHTA, BBIABUKEHHE TUIIOTE3bl, BHIIBICHHE 3aBUCUMOCTU
MEXIy HCCIEIyeMbIMA BEJIHMYMHAMH, OOBSCHEHHE TMOJYYCHHBIX pPE3YyJIbTaTOB,
WCIOJIb30BAHHBIX HAYYHBIX MOHITHH, TEOPHI U 3aKOHOB, YMEHUE JIeJaTh BBHIBOJBI Ha
OCHOBAHUU TOJYYEHHBIX PE3YJIbTATOB,;

YMEHHE BBIICATH CYIIECTBEHHBbIC MPU3HAKU BUPYCOB, KJIETOK MPOKAPHOT U
9yKapuoT, OJHOKJETOYHBIX U MHOTIOKJIETOYHBIX OPIraHHU3MOB, OCOOEHHOCTH
MPOLIECCOB: OOMEHa BEUIECTB W TMpEBpalleHUs IHEPruu B KIETKe, (OTOCHHTE3a,
IUTACTUYECKOTO ¥ DHEPreTHYECKOoro oOMeHa, XEMOCHHTe3a, MHTO033a, Meiio03a,
OIJIOIOTBOPEHUS,  PAa3MHOXKEHUS, HWHAMBUAYAJIBHOTO  pa3BUTUA  OpraHu3Ma
(oHTOTEHE3);

YMEHHE MPUMEHSITh MOJTYYCHHbIC 3HAHUS JJIsi OOBSCHEHUS OMOIOTHYECKHUX
MPOLECCOB W SIBJIICHHUM, JUISl NPUHATHS MPAKTUYECKUX PEUIEHU B IOBCEIHEBHOMU
KU3HU C Ienblo  obecriedeHuss OE30MacHOCTH CBOETO 3JI0pPOBbS U 3/10POBbA
OKpPY)KAIOIUX JIOACH, COOII0EHUSI HOPM I'PaMOTHOIO IOBEACHUSI B OKpYKarollen
MPUPOJHON cpelle, MOHMMAaHHE HEOOXOAUMOCTH HCIOJIb30BAHUS JOCTHUKCHHM
COBPEMEHHOMN OuoI0ruu u OMOTEXHOJIOT UM JUIS pPalMOHAIBHOTO
IIPUPOIOIOIB30BAHUS;

YMEHHE peliaTb JJIEMEHTapHble TEeHETHYEeCKHEe 3a7aud Ha MOHO- H
JUTHOPUIHOE CKpEIMBaHHE, CIEMJICHHOE HAaClI€OBAaHUE, COCTaBIATh CXEMBI
MOHOTHOPUAHOTO CKPEUIMBAaHUS [UIsl TpPEICKa3aHMs HacleJOBaHUSA NPU3HAKOB Y
OpPraHHU3MOB;

YMEHHE BBINOJIHATH JIa0OpaTOpHbIE U MpPaKTUYECKHE padoThl, cOON0AaTh
MpaBuia mpu paboTe ¢ yueOHBIM U J1abopaTOPHBIM 000pyAOBaHUEM;

YMEHHE KPUTHYECKH OLEHUBAaTh U HUHTEPIPETHPOBATHL HHGOPMAIUIO
OMOJIOTMYECKOT0 COJIep KaHuUs, BKIIOUAIOUIYIO [ICEBIOHAYYHbIE 3HAHUS U3 Pa3INYHbBIX
HCTOYHUKOB (CpeaCcTBa MaccoBOM WMH(OpMAalUK, HAyYHO-TIONYJSpPHBIE MaTEpHUabl),
THYECKHE AacleKThl COBPEMEHHBIX HCCIEeOBaHUNH B OHOJOTMM, MEAMIIUHE,
OHMOTEXHOJIOTHH;

YMEHHE CO03/1aBaTh COOCTBEHHBIE TMHCBMEHHBIE W YCTHBIE COOOIIEHUS,
0000m1ast Ononmornyeckyro WHGOPMAIMIO W3 HECKOJIHKUX HCTOYHHKOB, TPAMOTHO
UCIOJIb30BATh MOHATHIHBIN anmapaT OMOJIOTHH.

[IpenmerHble pe3ynbTaThl OCBOeHUs ydyeOHoro npenmera «buonorus» B 11
KJ1acce JI0JDKHBI OTPaXKaTh:

c(OPMHPOBAHHOCTh 3HAHUI O MECTe U PO OMOJOTMU B CHCTEME HAyYHOI'O
3HAHUS €CTECTBEHHBIX HayK, B (JOPMUPOBAHUU COBPEMEHHOMN €CTECTBEHHO-HAyYHOMU
KapTHHbl MUpPa M HAyYHOTO MHPOBO33PEHMS, O BKJIAJE POCCHMCKHX M 3apyOexHbBIX
Y4€HBIX-OMOJIOTOB B pa3BUTHE OMOJIOTUH, (PYHKIIMOHAIBLHOW I'PaMOTHOCTH YeIOBEKa
JUIS PEIIEHNUs KU3HEHHBIX 3a7a4;

YMEHHE PACKpbIBaTh CO/IEpKaHUE OMOJIOIMYECKUX TEPMUHOB U TOHATUMN: BU,
MOMYJIALMUS, TEeHO(OHM, OHBOJIONUS, JBUXKYIIHE CUJIBl ((aKTOpBI) H3BOIOLMNH,



MPUCTIOCOOJICHHOCTh OPraHU3MOB, BHI000Pa30BaHME, SKOJOTHYECKHE (AKTOPHI,
9KOCUCTEMA, POAYLIEHTHI, KOHCYMEHTBI, PEAYLEHTHI, IIEMH MUTAaHUS, SKOJIOTHYecKas
nupamuia, OuoreoreHos, ornochepa;

yYMEHHE HU3J1araTh OMoJIoruyecKkue Teopun (3BostonronHas teopus Y. Jlapsuna,
CUHTETUYECKAs TEOpHUs SBOJIIOIMM), 3aKOHBl M 3aKOHOMEPHOCTH (3apObIIIEBOIO
cxoactBa K. M. bapa, depenoBanus riiaBHbIX HaIlpaBICHUN W MyTEH 3BOIIONUU A.
H. CeseprioBa, yuenusi o 6uocdepe B. W. BepHaackoro), onpenensTs TPaHUIBI UX
MIPUMEHUMOCTH K JKUBBIM CHCTEMaM;

YMEHHUE BIJIQJIETh METOAAMU HAYYHOTO MO3HAHHS B OMOJOTHH: HAOIIOJCHUE U
ONMCAaHUE >KUBBIX CHUCTEM, IPOIECCOB M SBJICHHM, OpraHu3alus U MPOBEACHUE
OMOJIOTUYECKOTO IKCIIEPHUMEHTA, BBIABI)KEHHE THUIIOTE3bl, BBISBICHUE 3aBUCHMOCTHU
MEXIYy HCCIeNIyeMbIMU BEJIIMYMHAMH, OOBSICHEHHE MOJYYEHHBIX pE3yJIbTaTOB,
WCTIOJIb30BAHHBIX HAYYHBIX TOHSATHH, TEOPUH U 3aKOHOB, YMEHHUE JIeNaTh BBIBOJBI HA
OCHOBaHUU TOJYYEHHBIX PE3YJIbTATOB;

YMEHHE BBIICIATH CYIIECTBEHHBIE NPU3HAKH CTPOCHHS OHMOJIOTHYECKUX
OOBEKTOB:  BUJOB, MOMYJSIHHA, MPOAYLIEHTOB, KOHCYMEHTOB, pPEIYIEHTOB,
OMOTEOIIEHO30B M DKOCHUCTEM, OCOOCHHOCTHM  TIPOIIECCOB:  HACJIEJCTBEHHOM
W3MEHUYUBOCTH, €CTECTBEHHOIO0 OTOOpa, BUI000pa30BaHUs, MPHUCIOCOOICHHOCTH
OpPraHU3MOB, JAEUCTBUS IKOJIOTUYECKUX (DAKTOPOB HA OPraHU3MBI, IEPEHOCA BEILECTB
Y MIOTOKA SHEPTUHU B SKOCUCTEMAaX, aHTPOMOTEHHBIX U3MEHEHUI B SKOCUCTEMAaX CBOEH
MECTHOCTH, KPYTOBOPOTA BEIIECTB U OMOTEOXMMHUECKUX ITUKIOB B buocdepe;

YMEHHE MPUMEHSITh MOJTYYCHHbIC 3HAHUS A1 OOBSCHEHUS OMOIOTHYECKHUX
MPOLECCOB W SIBJIICHHUM, JUISl NPUHATHS MPAKTUYECKUX PEUIEHU B IOBCEIHEBHOMU
KU3HU C IeNbl0  obOecriedeHusi OE30MacHOCTH CBOETO 3/I0pOBbS M 3/10POBbSA
OKpPYKAIOIKX JIOACH, COOII0EHUSI HOPM I'PaMOTHOIO IOBEACHUSI B OKpYKarolen
NPUPOJHOM Cpele, MOHMMaHHe HEOOXOIUMOCTH HCIHOJIb30BAHUSA JOCTHIKEHHI
COBPEMEHHOM OMOJIOTHH /JIsl PAllMOHAIIBHOTO IPUPOIOTIOIb30BaHMS;

YMEHHUE pellaTh 3JeMEHTapHble OMOJIOrMYecKHe 3a/lauM, COCTaBIATh CXEMbI
MepeHoca BEIleCTB U DHEPTUH B SKOCUCTEMaX (LIeTH MUTaHMUS);

YMEHHUE BBINOJIHATH JIAOOPAaTOpPHBIE M TMPAKTHUYECKUuEe paboThl, COOJIIOIATH
IpaBwiIa Ipu padboTe ¢ yueOHbIM U J1abopaTOPHBIM 000PYA0BaHUEM;

YMEHHE KPUTUYECKH OIICHHUBATh W HWHTEPIPETHPOBATH UHGOPMAIUIO
OMOJIOTMYECKOT0 CO/IEP KaHUSI, BKITIOUAIOIIYIO IICEBAOHAYUHbIE 3HAHUS U3 Pa3IMUHbIX
HMCTOYHUKOB (CpeACcTBAa MaccoBOM WH(OpMALUK, HAYYHO-TIOMYJSPHBIE MaTepuabl),
paccMaTtpuBaTh  IJI00aJbHBIE  JKOJIOTMYECKHE  MpOOJEeMbl  COBPEMEHHOCTH,
(bopMHPOBATH O OTHOLLIEHUIO K HUM COOCTBEHHYIO MO3ULIUIO;

yYMEHHE co3aBaTh COOCTBEHHbIE MUCbMEHHBIE U YCTHBIE COOOIIEHNUs, 00001Iast
OMOJIOTNYECKYI0 HH(POPMALIHIO U3 HECKOIBKUX MUCTOYHUKOB, TPAMOTHO HUCIOJIb30BATh
MOHATUMHBIN anmapaT OUOJIOTHH.



TEMATHYECKOE INTAHUPOBAHUE

10 KJIACC

HaumenoBanue pa3aesioB 1

KoauuecTBO 4acoB

DJIeKTpOHHbIe (LM (POBbIe)

n/n TeM NPOrpaMMbl Beero| Kontpoabnbie| lIpaxrieckue oOpa3oBaTe/ibHbIE pecypchl
padoThI padoTsI
Buonorus kak Hayka 2 0.5 https://m.edsoo.ru/IBLQH548U
2  |XKuBble CUCTEMBI U UX 1 https://m.edso00.ru/5T7SVKFTX
OpraHu3aIus
3 | XuMHYecKu# cocTaB U 8 0.5 1 https://m.edsoo.ru/Y TLWW9JEO
CTPOCHHUE KJICTKU
4  |JKusHenesaTelbHOCTh KIETKU 6 0,5 https://m.edsoo.ru/MEETZ2D71
Pa3mHoOXeHue 1 5 1 https://m.edsoo.ru/GF6W1A7C9
WHIUBUYAIbHOE PA3BUTHE
OpPraHu3MOB
6 |HacmencrBeHHOCTB U 8 15 https://m.edso0.ru/ONPNXJ7X6
U3MEHYHUBOCTh OPTaHU3MOB
7  |Cenexuus OpraHMU3MOB. 3 https://m.edsoo.ru/2EY34NEHR
OCHOBBI OMOTEXHOJIOTHH
8 |Pe3epBHOC Bpems 1 https://m.edsoo.ru/FDB08R36J
OBUIEE KOJIMYECTBO YACOB 4
I10 TIPOTPAMME
11 KJIACC
Ne | HammeHoBaHMe pa3/iesioB U TeM Kosun4yecTBo yacos DuiekTpoHHbIE (UG POBbIE)
n/n NPOrpaMMsbl Beer | Konrpoasmbie| lpaxriaeckn o0pa3oBaTesibHbIE PeCypChl
0 padoThI e padoThI
1 |DBoronmoHHAss OUOJIOTHS 9 1 1 https://m.edsoo.ru/7F6R1ZROH
2 | Bo3HUKHOBEHHE M Pa3BUTHE 9 1 0.5 https://m.edsoo.ru/OFLS81YB5
KU3HU Ha 3emJie
3 |OpraHu3mbl B OKpYysKaromias 5 1 https://m.edsoo.ru/XNFOD96AA
cpena
4 |CoolmiecTBa U IKOJIOTUYECKUE 9 1 https://m.edsoo.ru/MWXWAVS56F
CHCTEMBI
5 |PesepBHOE Bpems 2 https://m.edsoo.ru/T3R3FWNQN
OBUIEE KOJIMYECTBO YACOB I10 2.5

[TPOI'PAMME



https://m.edsoo.ru/IBLQH548U
https://m.edsoo.ru/5T7SVKFTX
https://m.edsoo.ru/YTLWW9JEO
https://m.edsoo.ru/MEETZ2D71
https://m.edsoo.ru/GF6W1A7C9
https://m.edsoo.ru/ONPNXJ7X6
https://m.edsoo.ru/2EY34NEHR
https://m.edsoo.ru/FDB08R36J
https://m.edsoo.ru/7F6R1ZROH
https://m.edsoo.ru/OFLS81YB5
https://m.edsoo.ru/XNF0D96AA
https://m.edsoo.ru/WXWAVS56F
https://m.edsoo.ru/T3R3FWNQN

IHOYPOYHOE IIJIAHUPOBAHUE

Tema ypoka

KoauuecTBO 4acoB

Bcero

KoHnTpoJibHbIE
padoThI

IIpakTuyeckue
padoThI

DJIeKTPOHHbIE HH(PPOBBIE
o0pa3oBaTe/IbHbIE pecypchl

buonorus B cucreme
HayK

https://m.edsoo.ru/O2T4D1UI5

MeToanI TO3HAHUS
YKUBOU IIPUPOJBL.
[IpakTrueckas pabota
Ne 1 «Mcnonp3oBaHue
Pa3IIMYHBIX METOJ/IOB
P U3YICHHUH
OMOJOIHYECKUX
00BEKTOBY

0.5

https://m.edsoo.ru/GAB23860W

buonornueckue
CHUCTEMBI, MPOLIECCHI U
HX U3yYCHHE

https://m.edsoo.ru/A7VOYD215

XHUMHUYECKHI COCTaB
KJeTku. Boga n
MUHEpaIbHBIE COIN
KontponbHas padota
"BBenenue B o0mIyr0
ouonorur"

0.5

https://m.edsoo.ru/L17LJ590V

Bbenku. Coctas u
CTpOeHHUE OEKOB

https://m.edsoo.ru/\V33JINUW5W

DepMeHTBI —
OMOJIOrHYeCcKHe
KaTaJau3aTopHl.
JlaGopartopHnast pabota
Ne 1 «3yuenune
KaTAINTUYECKON
aKTUBHOCTH (DepMEHTOB
(Ha mpuMepe amuIIasbl
WJIM KaTaJasbl)y»

0.5

https://m.edsoo.ru/VBPPPBGCD

VraeBonsl. JIunuael

https://m.edsoo.ru/OJ7NFITI5

HyKJ'IeI/IHOBBIe KHCJIOTHI.

AT

https://m.edsoo.ru/WOELRA9B3

Uctopus u meToasl
W3y4YEeHUs KIIETKH.
Knerounas Teopus
KonTponbHas pabota
"XUMHYECKHI COCTaB
KJIeTKH"

0.5

https://m.edsoo.ru/JXQMJOGM3



https://m.edsoo.ru/O2T4D1UI5
https://m.edsoo.ru/GAB2386OW
https://m.edsoo.ru/A7VOYD215
https://m.edsoo.ru/L17LJ59OV
https://m.edsoo.ru/V33JNUW5W
https://m.edsoo.ru/VBPPPBGCD
https://m.edsoo.ru/OJ7NFITI5
https://m.edsoo.ru/WOELRA9B3
https://m.edsoo.ru/JXQMJOGM3

Kierka kak menocTtHas
KHUBas cucrema

https://m.edsoo.ru/XDCLRAF1Q

Crtpoenue
3YKapUOTUUYECKOM
kietku. JlaboparopHas
paborta Ne 2 «3yuenue
CTPOEHUS KIETOK
pacTeHUid, ’KUBOTHBIX,
rpuboB 1 OaKTepuii moa
MHUKPOCKOIIOM Ha
TOTOBBIX
MUKpOTpernaparax u ux
OITMCaHHE»

0.5

https://m.edsoo.ru/KZ01W5LJY

OOMEH BELLECTB WU
MeTadOJIN3M

https://m.edsoo.ru/LOB3I3XYZ

dotocunTes.
XEeMOCHUHTE3

https://m.edsoo.ru/V882FDGSF

DHepreTuvecKkuii o0OMeH

https://m.edsoo.ru/T2LVIES3L

JKy3HEeHHBIN UK
KJIETKH. [lenenne
KJIeTKU. MuTO3.
JlabopartopHnast pabota
Ne 3 «HabGmronenne
MHTO3a B KJIETKax
KOHUYMKAa KOpEIIKa JTyKa
Ha TOTOBBIX
MHUKpOIIpenaparax»

0.5

https://m.edsoo.ru/COINPWLF4

Buocunres Oenka.
Peaknusa matpuynoro
CHHTE3a

https://m.edsoo.ru/540F4L77TW

Tpancoauus —
OnocuHures Oeika

https://m.edsoo.ru/TFDKDDWWM

Hexnerounsie ¢popmbl
AKHU3HU — BUPYCHI

https://m.edsoo.ru/9PGS5FAJB

DopMBbI pa3MHOKEHUS
OpraHu3MoOB

https://m.edsoo.ru/2JLXB4AOR

Meiio3s

https://m.edsoo.ru/5SNUXKO0X86

Oo6pazoBanue u
pa3BUTHE MOJIOBBIX
KJIETOK.
O1m10/10TBOpPEHHE.
JlaGopatopHnast paboTa
Ne 4 «3yuenne

0.5

https://m.edsoo.ru/C29L4DXB8



https://m.edsoo.ru/XDCLRAF1Q
https://m.edsoo.ru/KZ01W5LJY
https://m.edsoo.ru/L0B3I3XYZ
https://m.edsoo.ru/V882FDGSF
https://m.edsoo.ru/T2LVIES3L
https://m.edsoo.ru/CO1NPWLF4
https://m.edsoo.ru/54OF4L77W
https://m.edsoo.ru/TFDKDDWWM
https://m.edsoo.ru/9PGS5FAJB
https://m.edsoo.ru/2JLXB4AOR
https://m.edsoo.ru/5NUXK0X86
https://m.edsoo.ru/C29L4DXB8

CTPOEHUS MOJOBBIX
KJICTOK Ha FOTOBBIX
MUKpOIpenaparax»

NuauBunyansHoe
pa3BUTHE OPraHU3MOB

https://m.edsoo.ru/MA4T8L5AD

I'enernka — Hayka o
HAaCJEACTBEHHOCTH U
U3MCHYUBOCTHU

https://m.edsoo.ru/HESOD768U

3aKOHOMEPHOCTH
HaCJIEJOBaHUs
MIPU3HAKOB.
MounorubpumaHoe
CKpeIllMBaHUe

https://m.edsoo.ru/YYQSG9WI2

Jlurudpunoe
CKpelIuBaHue. 3aKoH
HE3aBHCHMOI0
HacJIeI0BaHuUs
MIPU3HAKOB

https://m.edsoo.ru/YS5NANQ65V

CuerieHHoe
HaCJIeIOBaHHE
MIPU3HAKOB.
Jlaboparopuas pabora
Ne 5 «3yuenune
pe3yIbTaToB
MOHOTUOPHUAHOTO U
TUTUOPUTHOTO
CKpEIIUBAaHUS Y
JPO30( MBI HA TOTOBBIX
MUKpOTpernaparax»»

0.5

https://m.edso00.ru/P2SQ5ZGN?2

I'eneTuka momna.
Hacnegosanme
MPU3HAKOB, CUEIJICHHBIX
C TOJIOM

https://m.edsoo.ru/3GYGV47YM

N3mMeHYnBOCTS.
Henacnencreennas
N3MEHYUBOCTb.
JlaGopatopHnast paboTa
No 6. 3yuenne
MOIU(PUKAITTOHHON
M3MEHYMBOCTH,
IIOCTPOEHHUE
BAPUALIMOHHOTO psija v
BAPUALIMOHHON KPUBON»

0.5

https://m.edsoo.ru/M3SMHUK2VV

Hacnencreennas
U3MEHUYHUBOCT.
JlabopartopHnas pabota
No 7. «Ananu3 myranuit

0.5

https://m.edsoo.ru/VWT70DZ8R



https://m.edsoo.ru/MA4T8L5AD
https://m.edsoo.ru/HESOD768U
https://m.edsoo.ru/YYQSG9WI2
https://m.edsoo.ru/Y5NANQ65V
https://m.edsoo.ru/P2SQ5ZGN2
https://m.edsoo.ru/3GYGV47YM
https://m.edsoo.ru/M3MHUK2VV
https://m.edsoo.ru/VWT70DZ8R

y 1po30(huiTbl HA
TOTOBBIX
MUKpOTIpernaparax

I'enernka uegoBeka

https://m.edsoo.ru/XU9SFS3GA

PesepBHBIii ypOK.
O060011eHE 10 TEME
«HacmencTBeHHOCTE U
H3MEHYHNBOCTD
OpraHUu3MOB»

https://m.edsoo.ru/E2IXRS2EB

Ceneknus Kak HayKa U
poIiecc

https://m.edsoo.ru/3128P3L98

MeTopl U JOCTHKEHUS
CEJIEKIIUU PACTeHUI 1
SKUBOTHBIX

https://m.edso0.ru/JSK3Q6W0J

34

buorexuonorusa xak
OTpaciib MPOU3BOJICTBA

https://m.edsoo.ru/TAKI9E62K

OBIIEE KOJIMYECTBO
YACOB I10 ITPOITPAMME



https://m.edsoo.ru/XU9SFS3GA
https://m.edsoo.ru/E2IXRS2EB
https://m.edsoo.ru/3I28P3L98
https://m.edsoo.ru/JSK3Q6W0J
https://m.edsoo.ru/TAKI9E62K

11 KJIACC

Tema ypoxka

KoaudecTBO 9acoB

Bcero

KonTpoJibHbIE
padoThI

IIpakTuyeckue
padoThI

DNeKTpOHHbIE U(PPOBBIC
00pa3oBaTeIbHBIE PECYPCH

OBOJIOLUSI U METOIBI €€
W3y4YeHU

https://m.edsoo.ru/6KWQ9KBKU

Hcropus pa3Butus
IpeJCTaBICHUN 00
IBOJTIOLIMU

https://m.edso0.ru/O0SWC47SSX

MukposBonronus

https://m.edsoo.ru/TOFAUE4ZP

[Honmynsauus kak
JJIEMEHTapHAas CIUHUIIA
BHUJIA U 3BOJIFOIIHH.
Jlaboparopuas pabota Ne 1
«CpaBHEHHE BUJIOB 110
Mopdoornaeckomy
KPUTEPHIO»

0.5

https://m.edso00.ru/D3UCLTSOF

JIBH>KyIIre CHIIbI
(3;meMeHTapHbIe PaKTOPHI)
9BOJTIOLIUN

https://m.edsoo.ru/3EH6CNOWI

EcrecTBennsbIit 0T00p 1 ero
bopmbl

https://m.edsoo.ru/DY32BUDOO

Pe3ynbTaThl 3BONMIOLNN:
MPHUCTIOCOOTICHHOCTh
OpPTaHU3MOB U
BUJ000pa30BaHUeE.
Jlaboparopnast pabota No 2
«Onucanue
MIPUCTIOCOOJIEHHOCTH
opraHusma 4 e€
OTHOCHTEIIEHOTO
XapakTepa

0.5

https://m.edsoo.ru/WAJHSTLOB

Hanpasnenus u nytu
MaKpPOABOJFOIIH

https://m.edsoo.ru/PILFI0YV3

HeoOpatumocTs 3BoOMIONINN
KonTponbnas pabota
"OCHOBBI BOJIIOIIHOHHOIO
yayeHus"

https://m.edsoo.ru/CLA9VC5JJ

WcTopus xu3nu Ha 3emiie
U METOJIbI €€ U3yUYeHUs

https://m.edsoo.ru/MJYY 1MV X7

FI/IHOTCSI)I HpOI/ICXO)K}IeHI/IH
JKU3HU Ha 3emiie

https://m.edsoo.ru/EKNHXBOS2



https://m.edsoo.ru/6KWQ9KBKU
https://m.edsoo.ru/0SWC47SSX
https://m.edsoo.ru/T0FAUE4ZP
https://m.edsoo.ru/D3UCLTSOF
https://m.edsoo.ru/3EH6CN0WI
https://m.edsoo.ru/DY32BUDOO
https://m.edsoo.ru/WAJHSTLOB
https://m.edsoo.ru/PI1FI0YV3
https://m.edsoo.ru/CLA9VC5JJ
https://m.edsoo.ru/MJYY1MVX7
https://m.edsoo.ru/EKNHXBOS2

PasButue xxu3Hu Ha 3emiie
T10 3paM U TepruoIam

https://m.edsoo.ru/ECIN8TF62

OcHOBHBIE 3Tarbl
3BOJIFOLIUU PACTUTEIBHOTO
Y KUBOTHOTO MUDA.
[TpakTrueckas padora Ne 1
«M3ydyeHne NCKOIIaeMbIX
OCTATKOB PACTEHHI U
KUBOTHBIX B KOJIJICKIIHSIX)

0.5

https://m.edsoo.ru/7K1LYQOSCT

COBpeMCHHaH CHCTEMA
OpraHn4eCKoro Mmupa

https://m.edsoo.ru/\WSEXN9Y AK

DBOJIOIMS YeI0BeKa
(a"TpOmOTEeHE3)

https://m.edsoo.ru/ADV3JERUE

JIBroKyIIr€e CHIIbI
(dakTOpBI) aHTpOIIOTCHE3A

https://m.edsoo.ru/D7JZMBYPQ

OCHOBHBIE CTaIUU
JBOJIOLIUU YEIOBEKA

https://m.edso0.ru/14G19MQ4K

YenoBeueckue pacel U
IPUPOIHBIE aJaNTaluu
4eJI0BEKa

https://m.edsoo.ru/XL7QKC5PK

PesepBHbIii ypOK.
KonTtponbsHoe 0000111eH1Ee
1o Teme «Bo3HUKHOBEHHE
Y Pa3BUTHE KU3HU Ha
3emiie»

https://m.edsoo.ru/R6L7VY2GB

DKoJIorus KaK HaykKa

https://m.edsoo.ru/K46KON56I

Cpenpl oOuTaHus u
AKOJIOrHYecKre (hakTopbl

https://m.edsoo.ru/DCOIEUICY

AbuoTtnueckue GpakTopsbl.
JlaGoparopnast pabota No
3. «Mopdornoruueckue
0CcOOEHHOCTH pacTeHuil U3
pa3HBIX MECT OOUTAHHS.
JlaGopatopHnas paborta Ne
4. «BnusHue cBeTa Ha poCT
Y pa3BUTHE YEPEHKOB
KOJIeycay

0.5

https://m.edso0.ru/G7NF3P1NM

buotnueckue hakropsl

https://m.edso0.ru/A6Z8MGNQR

OKOJIOTHYECKHE
XapaKTEPUCTUKU
nomysiiud. [TpakTudeckast
paborta Ne 2 «IToacuér
TJIOTHOCTHU TIOTTYJISIIIHA

0.5

https://m.edsoo.ru/X42J6ABRN
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Pa3HbIX BUJI0B paCTCHHﬁ)>

25 |CooOrmiecTBa OpraHu3MoOB
— OHOLIEHO3

https://m.edso00.ru/0T2K1PNGZ

26 | DKOJIOrMUeCKUE CUCTEMBI
(KOCUCTEMBI)

https://m.edsoo.ru/S1LIRWZMR

27 |OcHOBHEBIE ITOKA3aTEIIH
9KOCHUCTEMEL.
OKOJIOTHYECKHUE
nupamusl. CBOMCTBA
skocucteM. Cykueccus

https://m.edsoo.ru/NSTEWOGPE

28 |IIpupoaHbIC YKOCHCTEMBI
KontponbHas pabora
"OcHOBBHI 3K00THN"

https://m.edsoo.ru/WIDMMUBC5

29 | AHTpOTIOTCHHBIE
IKOCUCTEMBI

https://m.edsoo.ru/WRS65U3WC

30 |buocdepa — rmobdanpHas
IKOCHUCTEMA 3eMITH

https://m.edso0.ru/2X1VvVG5Q18

31 |3akonomepHOCTH
CYLIECTBOBaHHUS OUOChepbl

https://m.edsoo.ru/V5JT6B38Z

32 |YenoseuecTBo B Onochepe
3emun

https://m.edsoo.ru/HXCDHPXDJ

33 |CocymiecTBoBaHHE
TIPUPOJIBI M YEIIOBEUESCTBA

https://m.edso0.ru/187G37606

34 | Pe3epBHBII ypOK.
O06001IeHNE TEMBI
«CoobmiecTBa u
9KOJOTUYECKHE CHCTEMBD»

https://m.edsoo.ru/SW5XCF3K6

OBIIEE KOJIMYECTBO
YACOB 110 [TPOTPAMME

2.5
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MPOBEPSEMBIE TPEFOBAHUS K PE3YJIbTATAM OCBOEHHSI OCHOBHOM
OBPA3OBATEJIbHOM ITPOT'PAMMBI

10 KJIACC

Kon
NPOBEPAEMOro
pe3yabTaTa

ITpoBepsieMble peaMeTHbIE Pe3yaIbTAThl OCBOECHHS OCHOBHOI 00pa30BaTeIbHOMI
NMPOTrPaMMBbI CPETHEro 00Iero 00pa3oBaHusi

ChopMupoBaHHOCTh 3HAHWA O MECTE M POJU OWOJIOTHM B CHCTEME HAy4YHOTO 3HAHUS
€CTECTBEHHBIX HAyK, B (QOPMHpPOBAHUHM COBPEMEHHOHN E€CTECTBCHHO-HAYYHON KApPTHHEI
MHUpa ¥ HAYYHOTO MHUPOBO33PEHUSA; O BKJIAle POCCHICKAX W 3apyOeKHBIX yué-
HBIX-OHOJIOTOB B pa3BuTHE OHONOTHH; (YHKIHOHAIBHOW TPaMOTHOCTH YeJOBeKa IUis
pelieHns )KU3HeHHbIX 337134

YMeH#He pacKpbIBaTh COAEPKAHUE OUOIOTHYECKUX TEPMHUHOB U MOHATHUIL: KU3Hb, KIIETKA,
OpraHmW3M; MeTabonm3M (0OMEH BEIIECTB M INPEBpallleHHEe 3HEPruu), TOMEeocTas
(camoperynsaius), ypoBHEBas OpTraHU3alMs KHUBBIX CHUCTEM, CaMOBOCIIPOU3BEICHHUE
(penpoayKITHsi), HACIEACTBCHHOCTh, H3MEHUHBOCTb, POCT M Pa3BHUTHE

YMeHue u3naraTb OHOJNOTHYECKUE Teopud (KJIETOYHAs, XPOMOCOMHAs, MYTAI[HOHHAs),
3akoHsl (I'. Mengens, T. Moprana, H.W. BaBuiosa) u yaeHus (0 IIeHTpax MHOT000pa3us
M TPOMCXOXKAEHHS KyJbTypHbIX pactenuii H.V. BaBunosa), onpenensite TpaHHIbI UX
MPUMEHUMOCTH K )KHBBIM CHCTEMaM

YMeHue BIaieTh METOAAMU HAYYHOTO MO3HAHUS B OMOJIOTHH (HAOJFOJICHHE M OIHCAHHUE
JKUBBIX CHCTEM, IPOLIECCOB W SIBIICHUH;, OpraHu3alys W MPOBEICHHE OHUOJOTHYECKOTO
JKCIIEPUMEHTa,  BBIABWKCHHWE  THUIIOTE3bl;  BBISBICHHWE  3aBUCHUMOCTH  MEXIY
HCCIIeyeMbIMH BEIIMYMHAMH, OOBSICHEHUE MOYICHHBIX PE3yJbTaTOB, UCIIOIB30BAHHBIX
HAayYHBIX TIOHSTHHA, TEOPWA ¥ 3aKOHOB, YMEHHWE [IeJaTh BBIBOABI HAa OCHOBAHHUH
MOJTyYEHHBIX PE3YIHTATOB)

YMeHue BBIACTATH CYIMICCTBCHHBIE MPU3HAKA BHPYCOB, KIETOK MPOKAPUOT U IYKAPHOT,
OTHOKJIETOYHBIX M MHOTOKJIETOUHBIX OPTaHH3MOB; OCOOCHHOCTH MpOIECCOB OOMeHa
BEIIECTB W TMpPEBpalllCHUs OJHEPTUU B KJIETKe, (POTOCHHTE3a, IUIACTUYECKOTO H
JHEPreTUYecKoro oOMEHa, XEMOCHHTEe3a, MHTO3a, Meio3a, OIUIOJOTBOPEHHUS,
Pa3MHOXKEHHSI, HHIMBHIYAIFHOTO Pa3BUTHs OpraHn3Ma (OHTOTE€HE3)

YMeHHe IpIMEHATH ITOy9eHHBIE 3HAHUS U1 OOBSACHEHHUS OHOJIOTHYECKUX TPOIIECCOB
SIBICHUH, ISl NPUHATHSA TPAKTUYECKUX PEIICHHH B IOBCEIHEBHONW JKM3HH B IEISIX
obecrieueHUsT O€30MACHOCTH CBOETO 37I0POBBSI M 3A0POBbS OKPYXKAIOIIMX JIFOJEH,
COONIOJEHUsT HOPM TPAMOTHOTO TIOBEJCHWS B OKPYXKAIOIIEH MPHUPOIHOW Cpene;
MOHNMaHHEe HEOOXOJVMOCTH HCIIONIB30BAHMS JOCTIDKCHHI COBPEMEHHOW OMOJIOTHH U
OMOTEXHOJIOTHH TSI PAMOHAILHOTO TPUPOAOTIOJIE30BAHUS

VYmMmenue peuatb OJJEMEHTAapHbBIC TI'CHETHYCCKUE 3aladyd Ha MOHO- U JII/IFI/I6pI/I)1HOG
CKpCIIMBAHUEC, CLCIUICHHOC HACJICAOBAHHUE; COCTABJIAITL CXEMBbI MOHOFI/I6pI/II[HOFO
CKpCIIMBAHUA IJId NIPEACKa3aHWs HACICAOBAHHW A IPU3HAKOB Y OPTraHN3MOB

YMeHue BBIIONHATH JIAOOpaTOpHBIE M MPAKTHYECKUE paboThl, COOMIOAATH MpaBHiIa MPH
pabote ¢ y4eOHBIM U JIAOOPATOPHBIM 000PyJOBaHHEM

YMeHHe KPUTHYECKH OLICHWBATh W UHTEPIPETUPOBATH MH(POPMAIUIO OHOJOTHYECKOTO
coJiep KaHusl, BKIIOYAIONIYI0 TICEBJOHAYYHbIE 3HAHUS U3 Pa3IudHbIX uctouHnkos (CMU,
Hay4YHO-TIOMYJISIPHBIE MaTepHallbl); 3THYECKHE aClEeKThl COBPEMEHHBIX HMCCIIC/IOBAaHUHN B
OHOJIOrHH, MEIUIIMHE, OHOTEXHOJIOTUH

10

YMeHHne co3maBaTh COOCTBEHHBIE ITMCBMEHHBIE W YCTHBIE COOOIIEHMs, 00001mas
OMOJIOTHYECKYI0 MH(POPMAITHIO W3 HECKOJBKHX HCTOYHHKOB, TPaMOTHO HCIOJNB30BAaTh
MOHATHUHBIN anmapaT OMOIorHH




11 KJIACC

Konx
NpoBePsAEMOro
pe3yJjabTarTa

IIpoBepsieMble npeaMeTHbIE pe3ybTaThl 0CBOEHHS OCHOBHOI 00pa3oBaTeIbHOM
NMPOrpaMMbI cpeiHero 0o11ero o0pa3oBaHus

ChopMIpoBaHHOCTE 3HAHUM O MECT€ W PO OHMOJOTMU B CHCTEME HAYYHOI'O 3HAHHS
€CTEeCTBCHHBIX HayK, B (POPMHUPOBAHMH COBPEMEHHON €CTECTBEHHO-HAYYHOH KapTHHEI
MHpa M HAy4YHOTO MHPOBO33DEHMS; O BKIAJE POCCHUHCKUX M  3apyOeXHBIX
yu€HBIX-OMOJIOTOB B Pa3BUTHE OMOJIOTHM; (DYHKLIMOHAIBHON I'PAMOTHOCTH UENIOBEKA JJIS
peleHNs )KU3HEHHBIX 3a1a4

VMeHHe pacKpbIBaTh CoOJepKaHHE OHONOTHYECKUX TEPMHUHOB M MOHSTHI: BUJ,
MOMYJISINUs, TEHO(MOHJ, SBOJIONMSA, IBIXKYIIHE CHIBL  ((aKTOphI)  ABOJIOLUH,
MPUCTIOCOOICHHOCTh ~ OPTaHM3MOB,  BHA000pa3oBaHMe, JKOJIOTHYECKUE  (PaKkTOpEHI,
IKOCHCTEeMA, IPOAYLEHTh, KOHCYMEHTBI, PEAYLEHTHI, LENH MUTAHHS, JKOJIOTHYECKas
nupaMuia, OHoreoreHo3, ouochepa

YMmeHue n3J1arath Ononornueckue TeopHuu (9BOMFOIIMOHHAS TEOpHUs
Y. JlapBuHA, CHHTETHYECKasi TEOPUS DHBOJIOLMHU), 3aKOHBI U 3aKOHOMEPHOCTHU
(3aponsimeBoro cxoxcrtsa K.M. bapa, depenoBaHus INIaBHBIX HalpaBlIeHUH U IyTel
spomonmu A.H. CeeprioBa, yuenus o Owochepe B.M. Bepnanckoro), ompeneistsh
TPaHMIbl UX IPUMEHUMOCTH K KUBBIM CUCTEMAM

YMeHue BiaZieTh METOJJaMH Hay4yHOTO MO3HAHUS B OHONIOrHMU (HaOJItOJIeHNe U OTHCaHue
JKUBBIX CHCTEM, IMPOLECCOB W SBIEHHIA; OpraHM3allis M IMPOBEACHHUE OUOJIIOTHYECKOTO
HKCTIIEPUMEHTA, BBIIBIDKCHHAEC THITOTE3BI; BEIBICHHE 3aBUCHMOCTH MEKAY HCCIETyEeMBIMU
BeIMYNHAMH, OOBSICHEHHE IIONYyYCHHBIX pEe3yJbTaTOB, WCIONBG30BAaHHBIX HAYIHBIX
MOHATUH, TEOPUH M 3aKOHOB; YMEHHE [eJIaTh BBIBOABI HAa OCHOBAHHH IOJyYEHHBIX
pe3yabTaTOB)

VYMeH#He BBIICNATh CYIECTBCHHBIE MPU3HAKK CTPOCHHUS OHOIIOTMYIECKHX 00BEKTOB: BHIIOB,
MOMYJSIKA, MPOAYIEHTOB, KOHCYMEHTOB, PEAYLICHTOB, OHOrCOIIEHO30B U IKOCHCTEM;
O0COOCHHOCTH TPOLECCOB HACIEICTBEHHON HW3MEHYMBOCTH, €CTECTBEHHOro O0TOOpa,
BUZI000pA30BaHUsI, MPUCIIOCOOJICHHOCTH  OPraHH3MOB, JCHCTBHSI  JKOJOTHUSCKHX
(GakTOpoB Ha OpraHM3MbI, MEPEHOCa BEIIECTB M MOTOKA SHEPTHM B HKOCHCTEMaX,
AHTPOIMOTCHHBIX W3MEHEHHI B 9KOCHCTEMax CBOCH MECTHOCTH, KPyrOBOPOTA BEILECTB U
OMOTeOXMMHUYECKHX ITMKIJIOB B Onocdepe

YMeHne MPUMEHSTh TOyYCHHBIC 3HAHUS ISl OOBSICHEHHST OMOIOTHYECKHUX MPOIIECCOB U
SBJICHUH, ISl TPUHATHS TNPAaKTHYECKUX pEIIeHHH B TMOBCEJHEBHOI JKM3HM B LEJSAX
oOecriedeHUsT OE30MACHOCTH CBOETO 3[0POBBS M 3[0POBBS OKPYXKAIOLIMX JIFOJEH,
COOITIOZICHUST HOPM TPaMOTHOTO TIOBEIEHHS B OKPYXKAOIIEH MPUPOTHON cpele; TOHUMA-
HHE HEOOXOIMMOCTH HWCIIOJIb30BAaHUS JOCTIDKEHHH COBPEMEHHOH OWONOTrHH It
PaAMOHAIEHOTO IPHPOAONOIB30BAHHUS

Ymenue peuiatb 3JICMCHTAPHBIC OHOJIOTHYECKHE 3aga4, COCTaBJIATHL CXEMbI IIEPEHOCA
BCUICCTB U DOHCPTHUU B DKOCUCTCMAX (LICHI/I HI/ITaHI/ISI)

YMeHre BBHIIONHATH JIAOOpaTOpHBIE M MpakTHYecKne paboThl, cOOMI0NaTh MpaBmia IpU
pabote ¢ y4eOHBIM U Ta0OpaTOPHBEIM 000PYIOBAHIEM

YMeHrne KPUTHYECKH OIECHWBATH W MHTEPIPETHPOBATH MHMOPMALNIO OHOJIOTHYECKOTO
COJEpKaHUs, BKIIOUYAIOLIYIO TICEBJJOHAYUHbIE 3HAHUS U3 PA3IUUHBIX UCTOUHHKOB (CMU,
HAyYHO-TIONMYJIAPHBIE ~ MaTE€pPHaNIbl);  pacCMaTPHBaTh  ITOOATBHBIE  JKOJOTHYECKHE
po0JIEMBI COBPEMEHHOCTH, ()OPMHUPOBATH IO OTHOIICHHIO K HUM COOCTBEHHYIO MO3HIIUIO

10

YMeHne co3maBath COOCTBCHHBIC ITUCBMEHHBIE M YCTHBIE COOOIICHHs, 0000Imas
OMOJIOTHYECKYI0 WH(POPMAIMI0O U3 HECKOJBKHX HMCTOYHHKOB, TPAMOTHO HCIIOJIB30BaTh
MOHATUHHBIN ammapar OHOJIOTUN




MNPOBEPAEMBIE DJIEMEHTbBI COAEP KAHUSA

10 KJIACC
Kon IIpoBepsieMblii 3JIeMEHT COJePKAHUS
1 Buonorus kak Hayka

11

Buonorus — Hayka o kuBOH mpupojie. Ponb Ouonoruu B (OpMUPOBAHUH COBPEMEHHOW HAYYHOM
KapTuHbl Mupa. CricTeMa OMOJIOTHYECKHAX HAYK

1.2

Mertonsl TMO3HAHUS JKUBOW NpUpONBl (HaOMIOACHWE, SKCHEPHUMEHT, OIMCAHWE, W3MEpEHHE,
KJ1accu(HUKaIKs, MOJICTUPOBAHUE, CTATHCTHYECKAst 00paboTKa JaHHBIX)

2

JKuBble CUCTEMBI M UX OopraHusanus

2.1

JKusbie cucrempl (OMocHCTEMBI) Kak NpenMeT u3ydeHwsi Ounonoruu. CBoicTBa OMOCHCTEM W HX
paszHooOpasue

2.2

YpoBHH OpraHM3amuN OHOCHCTEM: MOJEKYISIPHO-TEHETHYSCKHUH, KICTOUHBIH, OpraHM3MEHHBIH,
MONYJISIMOHHO-BUI0BOM, 9KOCUCTEMHBIH, OnochepHsIit

3

XUMHUUYECKHUI COCTAB U CTPOCHUE KIIETKH

3.1

XUMUYECKHI COCTAB KIIETKH. XUMHUYECKUE DJIEMEHTBI: MAaKpOAJIEMEHThI, MUKPOJJIEMEHThI. Boxa u
MHHEpalbHble BellecTBa. DYHKIMU BOJBI M MHMHEPAIBHBIX BELIECTB B KieTke. llogaepxanue
OCMOTHYECKOTO OanaHca

3.2

benkn. CoctaB u crpoeHHe OenKOB. AMHHOKHCIOTBI — MOHOMEpHI OenkoB. HezameHmMele u
3aMEHHMMBbIE AMHHOKHCIOTH. AMHUHOKHCIOTHBIM COCTaB. YPOBHU CTPYKTYphI OCIKOBOII MONEKYJIBI
(mepBuYHas, BTOPUYHAS, TPETHUHASI U YETBEPTUUHAS CTPYKTypa). XUMHUYECKHE CBOHCTBA OEIKOB.
Buonornueckue QyHKIMH OSITKOB.

®epmenTs! — OHoordYeckue Karanu3atopsl. CTpoeHne (pepMeHTa: aKTHBHBIIN IIEHTp, CyOcTpaTHAas
cneuupuuHoctb. Kodepmentsl. Burtamuasl. Otiauuust ¢GepMEHTOB OT  HEOPraHWYECKUX
KaTaJIN3aTOPOB

3.3

YrieBobl: MOHOCAXapuabl (TITFOKO3a, pr003a H JIe30KCUprn003a), Arucaxapuabl (caxapo3a, JJaKTo3a)
U TIOJIMCaxapuabl (KpaxMmall, TIIHKOTeH, IeJUTioN03a). bronornaeckre GyHKITNH yTIIeBOIOB.
Jlunuper: Tpurnunepuasl, crepounsl, (ochomumuasl. ['mapodunasHO-rHAPOPOOHEIE CBOICTBA.
Buonornueckue ¢yHkunu aunuaos. CpaBHEHHE YITIEBOJOB, OCIKOB M JIMIHJIOB KaK MCTOYHUKOB
SHEPTUU

3.4

Hyxneunossie kucnotsl: JIHK u PHK. HykieoTumst — MOHOMEPHI HYKJIEMHOBBIX KUCIOT. CTpoeHue
u ¢pynxmmu JJHK. Crpoenne u ¢pynkimu PHK. AT®: crpoenune u ¢pyHKINH

3.5

[urtonorus — Hayka o kieTke. Knetounas Teopusi. MeToabl U3y4eHUsI KIETOK

3.6

Knerka kak memoctHas >xuBas cucteMa. OOIIue NPH3HAKA KICTOK: 3aMKHYTas HapyXHas
MeMOpaHa, MoJiekyJiel JIHK kak reHeTHdecKuil armapar, cucTemMa CHHTe3a Oelrka

3.7

Tunel  KJIETOK:  dyKapuoTW4eckas W mpokapuoThdeckas.  OCOOEHHOCTH  CTPOCHHS
MPOKAPUOTHYECKOM  kieTku. Kiterounas creHka Oakrepuil. CTpoeHHE 3YKapHOTHYECKOU
KJeTkH. OCHOBHBIC OTIIUYMS PACTUTEIHHOM, )KUBOTHOH M TPHOHOM KICTKH

3.8

[loBepXHOCTHBIE CTPYKTYpHl KJIETOK — KICTOYHAs CTEHKA, TIJMKOKAIMKC, HUX (yHKOHU.
[Inasmatnueckas memOpaHa, e¢ cBoiicTBa W ¢yHkuuu. lluromnasma u e OpraHoWAbL.
OnHoMeMOpaHHBIE OpPraHOWMABl KIEeTKW: sHpomtazmarmdeckas ceth (OI1C), ammapar ['ombmxm,
nn30coMbl. [lomyaBTOHOMHBIE OpraHOMJbl KIETKH: MUTOXOHIpuUH, miaactunael. IIpoucxoxnenue
MUTOXOHApUI W mwactua. Buasl mmactun. HememOpaHHBIE OpraHOHMIBI KICTKH: PHOOCOMEI,
KJICTOYHBII LIEHTP, PECHUYKH, KI'YTUKU. DYyHKIMM OpraHoui0B KIEeTKU. BkitoueHus

3.9

Anpo — perynaropHeld ueHTp KieTku. CTpoeHue dAnpa: saaepHas o00JOYKa, Kapuoria3zMma,
XPOMATHUH, SIIPHIIKO. XPOMOCOMBI

3.10

TpaHCHIOPT BELIECTB B KIIETKE

>KI/I3H€,Z[C}ITGJ'ILHOCTI> KIICTKHU




Kon

4.1

IIpoBepsieMblii 3JIeMEHT COJePKAHUS
OOMeH BemlecTB, WIM MeTa0boNIM3M. AcCUMWIALUS (TUIACTHUECKU OOMEH) M JUCCHUMMIISIHA
(oHEpreTHuecKuii 0OMEH) — JBE CTOPOHBI €IUHOTO Tpoliecca MeTadoan3Ma. TUmbl oOMeHa BeIIeCTB:
aBTOTPOMHBINA U TETEPOTPODHBIM.
Pons pepmeHTOB B 0OMEHE BEIIECTB M IPEBPALICHUH YHEPTUH B KIETKE

4.2

dotocunTe3. CBeToBas u TeMHOBas (asbl (orocuHTe3a. Peakiun ¢porocunresa. DPHekTHBHOCT
¢dotocunTeza. 3HadeHue (OTOCWHTE3a IS KM3HM Ha 3emiie. BiwsHHMe YCIIOBHH cpensl Ha
(oTocuHTE3 U CIIOCOOHI ITOBBIICHHSI €T0 MPOIYKTUBHOCTH Y KyJABTYPHBIX PACTCHUI.

XeMOCHHTE3. XeMOCHHTE3UpYIolIKe OakTeprn. 3HaUeHHE XEMOCHHTe3a JUIsl )KU3HU Ha 3eMiie

4.3

OHepreTnueckuii 0OOMEH B KJIETKe. PacIieruieHme BeIIECTB, BBIACNCHHE M aKKyMYJIHPOBAaHHE
SHEPrUM B KJETKE. OTalbl JHEpreTHYecKkoro obOmeHa. [nmkonm3. BpokeHne W ero BUBL
KucnopoaHoe okuciaeHue, Wim KiieToyHoe apixanue. I(p(eKTuBHOCTb SHEpreTHYeckoro ooMeHa

4.4

Peakumn matpuuHoro cunTte3a. I'eHetwdeckas mHpopMmamms u JIHK. Peanuzanus reHeTHUecKoOM
nH(popMaIuu B KieTke. ['eHeTHIeCKHid KO U ero cBoicTBa. TpaHCKPHITIIUSA — MAaTPUYHBIA CHHTE3
PHK. Tpancnsauus — 6uocuntes 6enka. Koguposanue aMuHOKuCnoT. Pons pubocoM B GuocuHTE3E
Oenka

45

Heknerounbie (opMbl xu3Hu — BHpYChl. Mctopus oTkpbeiTHs BupycoB (/I.U. iBaHOBCKHIA).
OCOOEHHOCTH CTpOEHHMS WU >KU3HENESTEIbHOCTH BHUPYCOB. bakrepuodaru. borne3Hu pacTeHui,
XKUBOTHBIX M UEJIOBEKAa, BbI3bIBacMble BHpycamu. Bupyc mmmyHomedurmra uenoBeka (BUY) —
Bo30yautens CI1M/la. [TpodunakTrka pacnpocTpaHeHUs] BUPYCHBIX 3a00JIeBaHUH

Pazmuoxenue u WHIANBUIYAJIBbHOC Pa3BUTHE OPraHn3MOB

51

KrneTouHslil IuKI, WM )KU3HEHHBIN UK KieTku. MaTepdaza u mutos. [Iporieccsl, mpoTekaroiye B
untepdaze. Pemmukanus — peakius MaTtpuuHoro cuHresa JIHK. Crpoenme xpomocoMm.
XpoMOCOMHBIH Habop — KapuoTuil. JIWIJIOWAHBIA M TaIUTOMIHBIA XPOMOCOMHBIC HAOOPHI.
Xpomatuel. LluTonornyeckre OCHOBBI Pa3MHOKEHHS U MHAUBUAYAJILHOTO Pa3BUTHS OPraHU3MOB.
Henenue xnerku — muto3. Crtammu mutosa. Ilporecchl, MPOUCXOASIINE HAa Pa3HBIX CTaIUAX
MHTO3a. BHONOrHYecKuii CMbICI MHUTO3a

52

@®opMBI pa3sMHOXKEHHS OPraHU3MOB: Oecrolioe W IoIoBoe. BuIel Gecrmonoro pa3MHOMKCHUS:
JIeTICHUE HAaJBOE, IOYKOBAaHME OJHO- U MHOTOKJIETOYHBIX, CIIOpOOOpa3oBaHHE, BETETATHBHOE
pasMHOXKeHHE. MICKycCTBEHHOE KIIOHUPOBAHUE OPTaHW3MOB, €0 3HAUCHHE JUISI CENICKINU

53

[TonoBoe pasMHOXKEHUE, €r0 OTIIMYHUS OT OECIoI0ro.
Meiio3. Craguu meiioza. IIporieccsl, mpoucxopasiue Ha cTafusx meios3a. [loBegeHne XxpoMocoM B
meio3e. Kpoccunarorep. bronorudeckuii cMpIcn v 3HaUE€HUE Meio3a

54

I'ameTtorenes — mporecc 00pa3oBaHMS IOJIOBBIX KJIETOK Y KMBOTHBIX. llOJIOBBIE >KENe3bl:
CEeMEHHMKHM M suYHUKH. OOpa3oBaHME W Pa3BUTHE IOJOBBIX KJIETOK — TaMeT (CrepMaTo30Mf,
SAHIEKIIeTKa) — CIiepMaTorene3 U ooreHe3. OCOOCHHOCTH CTPOESHUS AHIEKIETOK M CIIEPMATO30HI0B.
OmnnopotBopenue. IlapTeHorenes

5.5

WnnnBunyansHOe pa3BuTHe (OHTOTEHE3). OMOpHOHATBHOE pa3BUTHE (IMOpHOTeHe3). Tarbl
SMOPHOHAIBHOTO PAa3BHUTHS Y ITO3BOHOYHBIX JKMBOTHBIX: ApOOJIEHHE, TacTPYIAIHs, OpraHOTeHes.
IMocTomMOproHanpHOE pa3BUTHE. THIIBI TTOCTIMOPHOHAILHOTO Pa3BHTHSA: TPsMOE, HETpsMoe
(mmumHOYHOE). BnusHMe cpeasl Ha pa3BUTHE OPraHW3MOB; (DAKTOPHI, CIIOCOOHBIC BBI3HIBATH
BPOXIEHHBIE YPOACTBA.

Poct u pa3surue pacteHuil. OHTOreHe3 HBETKOBOIO PACTEHUsI: CTPOCHHE CEMEHH, CTaAUU PA3BUTHS

HacnencTBeHHOCTh M K3MEHUYMBOCTh OpraHnu3MoB

6.1

IIpenmer u 3amaum reHeTukH. VIcTopusi pa3BUTHSA TCHETHKU. BKiam poccHMCKHX U 3apyOeKHBIX
y4€HBIX B PAa3BUTHE TI'CHETHKH. MeETOIBl TEHETHUKH (TMOpPHIOIOTHYECKUN, MHUTOr€HETHYECKUH,
MOJIEKYNApHO-TeHeTUUeCKUi). OCHOBHBIE T€HETUUECKUE MOHSTUS. ['eHeTHuyeckas CHUMBOJUKA,
HCIOJIb3yEeMas B CXEMaX CKpeIUBaHUN
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6.2

HpOBepﬂeMblﬁ IJIEMEHT COAECPKaHUSA
3aKOHOMEpPHOCTH HaclieIoBaHMs MPU3HAKOB, YycTaHOBiIeHHbIe ['. MennenemM. MoHoruOpuaHoe
CKpelIuBaHue. 3aKOH eIMHO00pa3us THOPUIOB MEpBOro MoKoyeHus. [IpaBUIoO TOMUHUPOBAHUS.
3aKoH paclieTuieHns MpU3HakoB. [ umoTe3a 4ncToThl ramet. [oiHOe 1 HEeTIOTHOE JOMUHUPOBAHHUE.
JlurnOpuaHoe cKpelrBaHue. 3aKOH HE3aBUCHMOTO HACJIeOBAHUS NPU3HAKOB. [[UToreHeTHYeCKHe
OCHOBBI ~ JUTMOPUIHOTO CKpeIlMBaHUS. AHaIM3HpyIollee CKpeluBaHue. llcronb3oBaHHe
AQHAJIM3UPYIOUIETO CKPEIMBaHUs sl ONpeAeTIeHHUs TeHOTHUIIa 0Co0n

6.3

CueruieHHOe HacleqoBaHHWE TpHu3HAKOB. Pabota T. MopraHa mo CIEIIeHHOMY HACIIEeIOBaHUIO
reHoB. HapyiieHue cuemsieHds TE€HOB B pe3ylibTaTe KPOCCHHTOBEpa. XPOMOCOMHAas TEeOpHs
HACJIEJICTBEHHOCTHU. | eHeTH4Yeckre KapThl.

lenetnka mnona. XpoOMOCOMHOE OIpeAeNeHUEe T1oia. AYTOCOMBI M TOJIOBBIE XPOMOCOMBI.
['oMorameTHBIC U TeTeporaMeTHBIC OpraHu3Mbl. HacienopaHne Mpru3HAKOB, CIIETUICHHBIX C MTOJIOM

6.4

W3meHunBoCTh. Buabl M3MEHUMBOCTH: HEHACIEACTBEHHAass M HAcleICTBeHHas. Ponb cpenasl B
HEHACIIEJICTBEHHOW  M3MEHYHMBOCTH.  XapaKTEpUCTHKA  MOIU(PHUKAIMOHHOW  HM3MEHYMBOCTH.
Bapuauuonnsiii psa u BapuanuoHHas kpuBas. Hopma peaxuun npusHaka. KonuuecTBeHHBIE U
Ka4eCTBCHHBIC IPU3HAKH U NX HOpMa peakimi. CBOHCTBa MOAN(DUKAIIMOHHON M3MEHYNBOCTH

6.5

HacnencTBenHast, Uiy reHOTHIHYECKAs, N3MEHYMBOCTh. KOMOMHATHBHAS M3MEHUYMBOCTh. Melo3 u
MOJIOBOM TIPOIleCC — OCHOBa KOMOWHATHBHOW W3MEHUYMBOCTH. MyTallMOHHAS H3MECHUYHBOCTD.
Knaccudukanus MyTanuii: TeHHBIE XPOMOCOMHBIE, T'¢éHOMHBIe. UacToTa W NPUYUHBI MYTaIdi.
MyrtareHnsle (akTopbl. 3aKOH TOMOJIOTHUYECKHX PAJOB B HacJeICTBEHHON u3MeHunBocTH H.M.
Basunosa

6.6

I'eneTnka YeJIoBeKa. Kapuotun yeJIoBeKa. OcHOBHBIE METOMIBI TeHETUKH
YeJI0OBeKa: TeHeAIOTHYeCKUN, ONM3HELOBBIA, IUTOTEHETUYECKHH, OMOXUMHUYECKUH, MOJIEKYISp-
Ho-TeHeTnueckuii. CoBpeMEHHOE OIpeleleHne TEHOTUIIA: IOJTHOTeHOMHOE CEKBEHHPOBAHUE,
TCHOTHITMPOBAaHWE, B TOM 4umcie ¢ mnomoibto [I[P-ananm3a. HacnenmcTBeHHBIE 3a00JCBaHHS
YeJIOBeKa: TeHHBbIC OOJIC3HH, OOJIC3HH C HACIICACTBEHHOU MPEIPacIoOKEHHOCTHIO, XPOMOCOMHEBIE
6one3nn. ComaThyeckne W TeHepaTHUBHbIE MyTaluu. [IpUHIMIBI 370pOBOTO 00pasza >KHU3HH,
JUArHOCTUKH, TPOPWIAKTUKA W JICUYEHUS TEHETHYECKHMX Oomne3Hed. MeauKo-TeHeTHUeCKoe
KOHCYJIBTUPOBaHUE. 3HAUYCHHUE MEOUIIMHCKONM TEHETUKH B TPEAOTBPAIICHHH W JICYCHUH
reHEeTHYECKUX 3a00JIEBaHNi YeIOBEKA

Cenexnust opraan3mMoB. OCHOBBI OMOTEXHOJIOTHH

7.1

Ceneknmst Kak HayKa W MPOIIecC. 3apoXKACHHE CeNIeKINK U JoMectukanus. Yuenne H.U. Basunosa
0 IEHTpaX MPOUCXOXKJICHUS W MHOT000pa3Hs KyJIbTYPHBIX pacTeHHU. [[eHTpbI MPOUCXOXKICHUS
JOMAIIIHUX )XUBOTHBIX. COpT, nopo,ua, ITamMmm

7.2

CoBpeMeHHBIC METOJIBI CeIEKIIMA. MacCOBBIH W HHIUBUTYAJILHBIH OTOOPBI B CEJICKIIMU PACTCHUH H
JKUBOTHBIX. OIlleHKa 3KCcTepbepa. biau3kopoIcTBEeHHOE CKpelllMBaHue — HHOpUIUHT. UncTas JTHHUS.
CkpenMBaHue YUCTBIX JUHUK. ['eTeposuc, wim rubpuanas cuia. HepoacTBeHHOE CKpellMBaHUE —
aytOpuauar. OtaanéHHas Tubpuauzanys u e€ ycnexu. MICKycCTBEHHBIM MyTareHe3 M MOJydeHHe
MOJUTIIONIOB. [IOCTHKEHUS CeNEKIIMU PACTEHUH, Y)KUBOTHBIX U MUKPOOPTaHU3MOB

7.3

buorexHonmoruss kak oTpacib NPOU3BOACTBA. ['€HHasd MHXKEHepus. OTambl  CO3JaHMs
pexomOunanTtHo JIHK wu TpaHcremneix oprann3moB. Kierouynas wumxenepus. Kierounsie
KyJIbTYpbl. MUKPOKIOHANBHOE pa3sMHOXXEHHE pacTeHH. KioHMpoBaHHME BBICOKOIPOJYKTUBHBIX
CEIIbCKOXO3SCTBEHHBIX OpPraHM3MOB. OKOJOTHYECKHE M JTHYeckne mnpobiemsl. I'MO —
TCHETHYECKH MOAN(UITMPOBAHHbBIC OPraHU3MBI
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HpOBepﬂeMbIﬁ 3JIEMEHT COACPKAHUSA

DBOJIIOLIMOHHAS OUOJIOTUS

11

DBOITIOIIOHHAS TEOPHSI U €€ MECTO B OMOJIOTHH.

CBuzeTensCTBa 3BOJIOLUUH. [laneoHTONOrnYeCcKHe: IOCIeA0BaTeIbHOCTh MOSBICHNS BHIOB B
MAJICOHTOJIOTUIECKON JIETOIHCH, MepexomHble popmbl. broreorpaduyeckue: CXOACTBO U pa3Iudue
(dayH u Qirop MaTEepUKOB W OCTPOBOB. IMOPHOJIOTHYECKUE: CXOACTBA U Pa3IHyMs 3MOPHOHOB
pa3HBIX BUIOB MO3BOHOYHBIX. CpaBHUTENbHO-aHATOMHYECKHE: TOMOJIOTHYHBIC, AHAIOTHYHBIE,
PYOMMEHTAPHBIC OPraHbl, AaTaBU3MBL MOIEKYIIPHO-OMOXMMUYECKHE: CXOJICTBO MEXaHHU3MOB
HACJICJICTBEHHOCTH Y OCHOBHBIX METabOJINYECKHX MYTeH Y BCEX OPraHM3MOB

1.2

Oomonuonnas teopus Y. JlapBuHa. [Ipennocsuiki BO3HMKHOBEHUS HapBHHU3MA. J[BUOKyIue
CHJIBI 3BOJIIOLIMH BHIOB 110 J[apBuHY (M30BITOYHOE PA3MHOMKEHHUE [IPU OFPAHUYCHHOCTH PECYPCOB,
HeomnpeneaeHHas H3MEHUINBOCTh, 00pb0a 3a CyIeCTBOBaHUE, €CTECTBEHHBIH 0TOOD)

1.3

Cunretnueckas Teopus sBomonuu (CTD) m ocHOBHBIE €€ TOJOXEHHS. MUKPO3BOIIOIHS.
[Monynauus Kak eqMHNALIA BUIA U 9BOJIOLUN

1.4

HdBwxymue cwibl  (pakTopbl) SBOMIOLKMKM  BUIAOB B TpupoAe. MyTalMOHHBIA IIPOLECcC
Y KOMOWHATHBHAs W3MEHYMBOCTb. [lomyisiiMOHHBIE BOJHBI U JApeid reHoB. W3omsauus wu
murpaiys. EctecTBeHHBIH 0TOOP — HampapJsomuil GakTop 3Bomonud. DopMbl eCTECTBEHHOTO
otbopa.

[IprcnocoOIeHHOCT OpPTaHU3MOB Kak pe3yibTaT 3Boionuu. [IpuMmepsr mpucmocoOneHud y
OpTaHmMoB. ApoMop(h 036l 1 NIN0ATATITALINH.

Bun wu Bugoo6OpasoBanme. Kpurtepunm Buma. OcHOBHBIE (GOpPMBI  BHI000pa3OBaHHUS:
reorpaduaeckoe, IKOJIOTHIECKOEe

1.5

MakposBomonst. DopMbl  dBOTIONMW:  (QUIETHYECKAs,  JUBEPreHTHAs,  KOHBEPTCHTHAs,
napaienbHas. HeoOpaTuMOCTh SBOIIOIHN

Bo3zHNKHOBEHME U pa3BUTHE )KU3HU Ha 3emiie

2.1

HOHay‘IHLIe HpeI[CTaBJIeHI/ISI 0 SBPOH(JIGHI/II/I KU3HU. HaquLIe THUITIOTE3bI BOBHUKHOBCHUS KU3HU HA
3emite: aOMOTeHe3 U MaHCIIepMUs. XUMHUYECKas SBOJIONHUA. DKCIIEPUMEHTAIBHOE TTOTBEPKICHUEC
XUMHYECKOW 3BOJIOIMK. HaualbHbie 3Tambl Onosiorndeckod ssononnu. ['mmote3a PHK-mupa.
HepBLIe KJICTKH U UX DBOJIFOIIHSA. cDOpMI/IpOBaHI/Ie OCHOBHBIX I‘pyHH KUBBIX OpFaHI/ISMOB

2.2

PasButue xu3Hu Ha 3emiie o 3pam U nepuogam. Karapxeil. Apxeiickas U MpoTepO30HCKas 3PbI.
[Taneoszoiickast 3pa W e€ MepHOIBI: KEMOPUHCKHI, OpPAOBUKCKHNA, CHIIYPUHCKHH, ICBOHCKHUH,
KaMEHHOYTOJIBHBIN, IepMcKuil. Me3o30lickas 3pa U €€ Iepuobl: TPUACOBbIH, IOPCKUI, MEJIOBOM.
KaitHozolickass 3pa w e TepHoAbl: TIAJICOTCHOBBIM, HEOTCHOBBIN, aHTPOIOTESHOBBIM.
XapakTepucTuKa KJIMMaTa M TeoJOrMYecKkux mpoueccoB. (OCHOBHBIE JTalbl  3BOJIOLUU
PacTUTETBHOTO U KUBOTHOTO MHpa. ApoMop(o3b! y pacTeHHit 1 KUBOTHHIX. [losiBNIeHne, pacuBeT
Y BBIMUpPaHUE TPYI KUBBIX OPraHU3MOB

2.3

Cucrema OpraHu4Y€CKOTr0o MHpPa KaK OTPAXCHUEC 3BOJIFOIIHUH. OCHOBHBIC CUCTEMaTHYCCKHC TPYIIIbI
OpraHM3MOB

2.4

OBOJIOLMS YeloBeKa. AHTPOIIONIOTHS Kak Hayka. Pa3BUTHe IpeACTaBIEHWH O MPOMCXOXKICHUH
yejoBeka. Meroapl u3ydeHusi aHTpororeHesda. CXo[cTBa M pa3iMyusi 4elIOBEKa M JKHBOTHBIX.
CucreMaTH4eCcKOe MOJ0KEHNE YeIoBeKa.

JBwxymue cuibl ((hakTopsl) aHTpororeHesa. HacnencTBeHHas HI3MEHUYMBOCTh M €CTECTBEHHBIN
o160p. OOIEeCTBEHHBII 00pa3 )KU3HHU, H3TOTOBJICHUE OPYANN TPYAA, MBIIIUICHHE, PEUb

2.5

OCHOBHBIE CTaJuU U BETBU 3BONIOLMH YEJIOBEKA: aBCTpAlONUTEKH, YenoBek ymenslii, YenoBek
npsimoxoasmuid, YenoBek HeanaepTanbckuii, YemoBek paszymHbiid. Haxomkm ucKomaeMbix
OCTaHKOB, BpeMsl CYIIECTBOBAHUS, 00JACTh PACHpPOCTpaHEHUsi, 00bEM TOJIOBHOrO Mo3ra, o0pas
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IIpoBepsieMblii 3J1eMEHT COAEPKAHMS

KU3HU, Opynus

2.6

UYenoBeueckue  pacel.  OcHOBHBIC  OOJbIIME  pachkl:  eBporicougHas  (eBpasmiickas),
HETPO-aBCTpANONHAsT (IKBATOpPHAJIbHAS), MOHTOJIOMIHAS (a3MaTCKO-aMepUKaHCKas). YepTh
MPUCIIOCOOICHHOCTH MPEICTABUTEIIEH YelIOBEUECKUX pac K YCIOBUSAM CYIECTBOBaHUs. EAMHCTBO
gyenoBeveckux pac. Kpuruka pacuzma

OpraHu3mbl 1 OKpYKarolas cpesa

3.1

JKkojorus Kak Hayka. 3alaud U pasfelibl SKOJIOTHH. METOAbl 3KOJOTHYECKUX HCCIIECIOBaHUI.
Okosoruyeckoe MHpoBo33peHue. Cpeapl OOMTaHUS OpraHU3MOB: BOJHAs, Ha3eMHO-BO3IyIIHAs,
[IOYBEHHAs!, BHYyTPUOPraHU3MEHHAs

3.2

Okonoruueckue ¢dakrtopel. Kiaccudukanus —sKojoruueckux  (akTopoB:  aOMOTHYECKHE,
OMOTHYECKHE U aHTPOIIOTeHHEIE. JleiicTBIe AKoTOrnIecknx (PaKTOPOB HA OPTaHU3MBI

3.3

AOuoTndeckre (akTOphl: CBET, TeMIIepaTypa, BIaxHOCTh. Poromepuoausm. [IpucmocobieHus
OPTaHM3MOB K JICHCTBHIO a0MOTUYECKUX (aKTOPOB. bruonorniyeckue purMsl

3.4

buotnueckue dakropsl. Bumbl OHOTHYECKMX B3aUMOACHCTBHNA: KOHKYpPEHLUS, XHUITHUYECTBO,
MapasuTU3M, MYTYyalnu3M, KOMMEHCAIM3M (HaxJeOHHYECTBO, KBAapTHPAHTCTBO), AMEHCAIM3M,
HelTpamm3M. 3HaueHHe OWOTHYSCKUX B3aMMOICHCTBUHA IS CYHICCTBOBAHUS OpPraHU3MOB B
HIPUPOAHBIX COOOIIECTBAX

3.5

DKOJIOTHUECKHE XAPAKTEPUCTUKU NOMyIAnud. OCHOBHBIE MOKA3aTENN HNOMYJISLUN: YUCICHHOCTD,
IJIOTHOCTB, POKIAEMOCTb, CMEPTHOCTD, IIPUPOCT, MUTpanus. JJuHaMKUKa YUCIEHHOCTH HOIYJIALUU
U e€ perysauus

Coo011ecTBa ¥ DKOJIOTHYECKHE CHCTEMBI

41

CoobmiectBo opraHusmMoB — OuoreHo3. CTpyKTypbl OHOILIEHO3a: BWAOBasi, NMPOCTPAHCTBEHHA,
Tpouueckas (numesas). Buasl-momuHanTel. CBsI3U B OHOIIEHO3€E

4.2

JKkojoruueckue cucteMbl (dKkocucTembl). lloHsTHe 00 »dKocucTeMe U OHOreoleHo3e.
@OyHKIMOHANBHBIE  KOMIOHEHTBI ~ OKOCHCTEMBI:  INPOAYLEHTH, KOHCYMEHTBI, pPEIyIEHTHI.
KpyroBopor BemecTB M NOTOK 3HEPrMHM B 3KocHcTeMe. Tpoduyeckne (TMIIEBBIE) YPOBHU
sKocucTeMsl. [Inmessle rienu 1 cetr. OCHOBHBIE MTOKA3aTENN 3KOCUCTEMBL: OroMacca, MpOoIyKIus.
OKOJOTHYECKHEe THMPaMHIbBL: TMPOXYKIMH, UYHCICHHOCTH, Omomaccel. CBOHCTBA 3KOCHCTEM:
YCTOWYIHMBOCTh, CAMOPETYIISIHsI, pa3BuTHE. CyKIECCHs

4.3

[Ipuponnsie  3KOCHCTEMBL. OJKOCHCTEMBI 03€p M peK. OKOcHCTEMa XBOMHOIO  MIIH
LIMPOKOJIMCTBEHHOTO JIEca.

AHTpOIIOTEHHBIE ~ DKOCHCTEMBI.  ATPO3KOCHCTEMEI.  YpOO3KocHcTeMEBl.  buonormdyeckoe u
XO35IICTBEHHOE 3HAUEHUE arpO3KOCUCTEM U YPOOIKOCUCTEM.

BuopasnooOpaszue kak ¢Qakrop ycToitumBocTH dKocucTeM. CoxpaHeHHE OHOJIOTHYECKOTrO
pasHooOpa3us Ha 3emie

4.4

VYuenne B.U. Bepnanckoro o Omocdepe. ['panurpl, coctaB u crpykrypa Omocdepsl. Kupoe
BemecTBo U ero ¢pyHkiuu. OcobeHHOCTH Orocdephl Kak III00aIbHON 9KOCUCTEMBI. JIMHaMUYeckoe
paBHOBecue u oOpaTHas CBsi3b B Onocdepe. KpyroBopoTsl BemecTB 1 OMOreOXUMHUYECKHUE TTHKIIBI
aIeMeHTOB (yTiaeposa, a30Ta). 30HATEHOCTh Orocdepbl. OCHOBHBIE OHOMEI CYIIIH

4.5

YenoBeuecTBO B OHochepe 3emid. AHTPONOIeHHbIE H3MeHeHHs B Ouocepe. [moOambHBIC
AKOJIOTUYECKUE TIPOOTIEMBI.

OcHoOBa PalMOHATILHOTO YIIPABICHUS MPUPOIHBIMUA PECYPCAMH M UX UCIIONb30BaHKe. JlOCTIKEHHS
OMOJIOTHH U OXpaHa MPUPOIBI




YUYEBHO-METOANYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI 1IJIS1 YYEHUKA
* buonorus, 10 xacc/ [Naceunuk B.B., Kamenckuit A.A., Pyonios A.M. u npyrue
/Tlox pen. INaceunnka B.B., AknimonepHoe o61iecTBo «M31aTenscTBO
«IIpocsemenue», 2024
* buonorus, 11 kacc/ INaceunuk B.B., Kamenckuit A.A., PyorioB A.M. u npyrue
/Tlox pen. INaceunnka B.B., AknmonepHoe o6miecTBo «31aTenbCTBO
«[IpocBemenuey, 2024
METOANYECKHUE MATEPHUAJIBI JIJIS1 YUUTEJIA
buonorus. 10—11 knaccel. bazoBeiit ypoBenb. [loypounsie pazpaboTku.: yueo.

nocobue s obmeodpaszosar. opranusanuii / B. B. Tlaceunuk, I'. I'. IlIBenios, T. M.

Edumora. — 2-e usn.,crep. — Mockaa : [IpocBemnienue,

MU DPPOBBIE OBPA3OBATEJIBHBIE PECYPCbI U PECYPCBI CETU
HUHTEPHET
bubnuotexa LIOK https://lesson.edu.ru/06/05

Poccuiickas anektponHas mkosna https://resh.edu.ru/

9KCHO3I/IHI/II/I FOCYI[apCTBeHHOI‘O I[apBI/IHOBCKOFO My3es. OHHaﬁH-BKCKprHH. —
http://www.darwinmuseum.ru/blog?theme=1

Enunas xomnexnus nudpoBbIx 00pa3oBaTeIbHBIX PECYPCOB -

http://school-collection.edu.ru/
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