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MNOACHUTEJIBHASA 3AIIUCKA

[Ipu pa3paboTke mMporpaMmbl MO OHOJOTMH TEOPETHUYECKYIO OCHOBY JUISL OIPEICIICHUS
NOJIX0/0B K (OPMHUPOBAHMIO COAEpKaHUS ydeOHOoro mnpeamera «buonorus» cocTaBuiIu:
koHuentyanbable nojoxenus @I'OC COO o B3anuM0OOYCIOBIEHHOCTH LENEH, COJEpKaHMS,
pe3ynbTaToB OOydeHUss U TPEOOBaHUN K YPOBHIO IMOATOTOBKH BBHIMTYCKHHUKOB, TOJOXEHHS 00
o0LIMX LEeNsIX M MPUHIHUINAX, XapaKTEPU3YIOLUIUX COBPEMEHHOE COCTOSIHHE CHUCTEMbI CPETHEro
obuiero oopaszoBanusi B Poccuiickoit @enepanuiu, a Takxke MOJIOXKEHUS O crienuduke OUoIoruu,
e 3HAUYCHUWU B TO3HAHMM XUBOW MPHUPOABI U 00ECIEYEHHM CYIIECTBOBAHHUS UYEIOBEUYECKOIO
oOmiectBa. CorjaacHO Ha3BaHHBIM MOJIOKEHUSM, OIIPEIeTICHbl OCHOBHBIE (PYHKIIUU MPOTPaMMBbI 110
OuoJsioruu u €€ CTpyKTypa.

[Tporpamma o O6uonoruu AaétT MpEICTaBICHHUE O TEeNsIX, 00 o0mIeil cTpareruu 00ydeHus,
BOCIIUTAaHUSI M Pa3BUTHS OOyYaroIUMXcs CcpeacTBaMu YydeOHoro mnpeamera «buomorus»,
orpenenser 00sA3aTeNIbHOE MPEIMETHOE COJEp)KaHHe, €ro CTPYKTYpYy, paclpelesieHue I0
pa3zenaM U TeMaM, PEKOMEHIYEeMYIO IMOCIIeOBATeIbHOCTh M3yYeHHUs y4eOHOro Marepuana C
y4€TOM MEXIPEAMETHBIX U BHYTPUIIPEIMETHBIX CBSI3€H, JOTUKU 00pa30BaTENIbHOIO IMpoliecca,
BO3PACTHBIX OCOOEHHOCTEH 00yYarouXCs.

B mnporpamme 1o OHONIOTMU TakKe YYHUTHIBAIOTCA TpPeOOBaHUSA K IJIAHUPYEMbBIM
JUYHOCTHBIM, METANPEJAMETHBIM M MPEAMETHBIM pe3ylibTaTaM o0ydeHuss B (OPMUPOBAHUU
OCHOBHBIX BHJIOB y4eOHO-ITO3HABATEIHHOMN ACATEIbHOCTH/YU€OHBIX NEHCTBUN 0OYJAOMIMXCS 110
OCBOEHUIO COJIEP>KaHUs OMOJIOTNYECKOro 00pa3oBaHUsl.

B nporpamme no 6uonorum (10—11 kiaccel, 0a30BbIil ypOBEHb) PEaIU30BaH MPUHIIMII
MPEeMCTBEHHOCTH B HW3Y4YeHMHU Ouosioruu, Omarojmapss 4eMy B HEW MpocMaTpuBaeTCs
HAIPaBIEHHOCTh HA Pa3BUTHE 3HAHHM, CBSI3aHHBIX C (OPMUPOBAHHUEM E€CTECTBEHHO-HAYYHOTO
MHUPOBO33PEHHUS, LIEHHOCTHBIX OpPUEHTAIMi  JIMYHOCTH, OSKOJOTHYECKOTO  MBIIUICHUS,
OpeACTaBIeHUH O 370pOBOM oO0pa3e KU3HM U OEpeXHbIM OTHOIIEHHEM K OKpyXarolen
npupoaHoii cpene. [ToaTtomy Hapsay ¢ U3ydeHHueM 001Ie0MOIOTHUECKUX TEOPUH, a TaKKe 3HAHUH
O CTPOEHUM JKHMBBIX CHCTEM pa3HOTO pPaHTa M CYIIHOCTH OCHOBHBIX NPOTEKAIOIIMX B HHUX
IPOIIECCOB B IPOTPaMMe 110 OMOJIOTHH y/IeJIEHO BHUMAaHUE HCIIOb30BAaHMIO TIOJTYYEHHBIX 3HAHUH
B TIOBCEJHEBHOW KHM3HM IS pEIICHUS TNPHUKIAIHBIX 3a7ad, B TOM YHCIE: TPOPHIAKTHKU
HACJIC/ICTBEHHBIX ~ 3a00JICBaHWI  YENOBEKa, MEIWKO-TEHETHYECKOTO  KOHCYJIbTHPOBAHHMS,
000CHOBaHMS KOJOTMYECKH 1€J1eCO00pa3HOro MOBEICHUS B OKpY»Karollel NMPUpPOIHON cpefe,
aHaM3a BIMSHUS XO3AHCTBEHHOM [EATEIbHOCTH YEJOBEKAa Ha COCTOSHUE MPUPOTHBIX U
HCKYCCTBEHHBIX DKOCHCTEM. YCHJIEHHE BHHUMAaHHS K MPUKIATHOW HAMpPaBICHHOCTH Y4eOHOTO
npeamera «bHOTIOrHs» MPOJUKTOBAHO HEOOXOIUMOCTBbIO 00ECHeUeHHsl YCIOBUHM Ui pelieHus
OJTHOW M3 aKTyaJIbHBIX 3a/1a4 ITKOJILHOTO OMOJOTHYECKOro 00pa3oBaHus, KOTOpask MpeAIoiaraet
dopmupoBaHHEe y O0YYarOMUXCsS CIMOCOOHOCTH AMaNTHPOBATHCS K W3MEHEHHSM TUHAMUYHO
Pa3BUBAIOIIETOCS COBPEMEHHOT'O MHpA.

buonoruss Ha ypoBHe cpemHero oOmero o0Opa3oBaHUS 3aHUMaeT BakHoe mecto. OHa
obOecrieunBaeT (GoOpMUPOBaHUE y OOYUAIOIIUXCS TPEACTABICHUNA O HAyYHOW KapTHHE MHPAa,
pacmupsieT 1 0000IIaeT 3HaHUS O JKUBOW MPUPOJE, €€ OTIIMYUTENBHBIX MPU3HAKAX — YPOBHEBOM
OpTaHHW3aIllMi M OHBOJIOLUU, CO3MaET YCIOBUSA JUIA: TO3HAHUS 3aKOHOB JKUBOH MPUPOIBI,
(dopmupoBaHuss (QYHKIIMOHAIBHOW TPaMOTHOCTH, HAaBBIKOB 370pPOBOro M Oe3omacHoro obpasa
KH3HH, YKOJIOTHYECKOTO MBIIICHHS, IEHHOCTHOTO OTHOIICHUS K )KHBOH MPUPOJIE U YETIOBEKY.

Bombimoe 3HaueHWe OWOJIOTHS WMMEET TAaKKe Ui pPEIeHWs BOCHUTATENBHBIX U
Pa3BUBAIOIINX 3371a4 CPEAHETO OOIIero oOpa3oBaHMs, colManu3anuu odyqaronuxcs. 3yuenue
Omosornu odecneunBaeT yCcaoBUs s ((OpMUPOBAHUS HHTEIUIEKTYaIbHBIX, KOMMYHHUKAIIMOHHBIX



U UHGOPMALMOHHBIX HABBIKOB, ACTETUYECKOM KYyJIbTYpHI, CIIOCOOCTBYET HHTErpaluu
OMOJIOTMYECKUX 3HAHMUM C MPEACTaBICHUAMHU U3 JPYrHX y4eOHBIX NPEIMETOB, B HaCTHOCTH,
¢u3uku, xumun U reorpadun. HazpanHbie MONOXKEHUS O MPEAHA3HAYCHUH Y4eOHOTO MmpeaMeTa
«buonorus» cocraBuIM OCHOBY JIJIs OIPEAETICHHUS TOX0/I0B K OTOOPY U CTPYKTYPHUPOBAHHIO €r0
COJIepKaHUs, IPEICTABICHHOTO B IPOTpaMMe 10 OHOJIOTHH.

OTt60p conepkanusi yaueOHoro npeamera «buonorus» Ha 6a30BOM ypoBHE OCYIIECTBIIEH C
MO3UIUI KyJIbTYpOCOOOPA3HOTO MOAX0/1a, B COOTBETCTBUU C KOTOPHIM OOYyHaroIIUecs TOJIKHBI
OCBOUTH 3HAHUS U YMEHHs, 3HaUMMbIe JUIsi (POPMUPOBAHUS OOIIEH KYJIbTYpHhI, ONpeaesStoe
aJIecKBaTHOE TIOBEJICHUE 4YEJIOBEKa B OKpY’KaIolel MNpUPOAHON cpene, BocTpeOOBaHHBIE B
MOBCETHEBHOM KM3HU U MPAKTHUUECKOU aesTenibHOCTH. Oco00e MECTO B 3TOM CUCTEME 3HAHUA
3aHMMAIOT 3JEMEHTBHl COJCpXaHUSA, KOTOpble CIyXaT OCHOBOW i (HOPMUPOBAHHSA
IIPEJICTaBICHUH O COBPEMEHHON €CTECTBEHHO-HAyYHOW KapTHHE MHpa U LEHHOCTHBIX
OpPHUEHTAIUAX JIMYHOCTH, CIIOCOOCTBYIOIIMX T'yMaHU3AIMH OMOJIOTHYECKOT0 00pa30BaHMs.

CTpyKkTypHpoOBaHHE CcOJepKaHUs y4yeOHOro Marepuaia B MporpamMme Mo OuoJIoTUd
OCYIIECTBIICHO C YYETOM MPUOPUTETHOTO 3HAYEHUS 3HAHUN 00 OTIMYUTEIBHBIX OCOOEHHOCTAX
JKUBOM MPUPO/JIbI, O €€ YPOBHEBOM OPraHU3allMu 1 3BOJIIOLNH. B COOTBETCTBUU C 3TUM B CTPYKTYype
yuebHoro npeamera «buonorus» BbIIEICHBI CIEAYIOUINE coAepxKaTelbHble TuHUU: «buonorus
KaK Hayka. MeToJibl Hay4yHOro no3HaHusm», «Kierka kak Ouonornyeckas cucremay, «Opranusm
Kak Omosornyeckas cucrema», «CucremMa m MHOrooOpa3ue OpraHndecKoro MUpay», « IBOJIOIUS
YKUBOM MPUPOABI», «IKOCUCTEMBI U MPUCYIIIUE UM 3aKOHOMEPHOCTU.

Leny um3ydenuss ydyebHoro mnpeamera «buosorus» Ha 0a30BOM YpOBHE — OBJIAJCHHUE
0o0y4JaloIMMHUCS 3HAHUAMU O CTPYKTYPHO-(YHKIMOHAIBHOM OpraHu3alliid >KUBBIX CHCTEM
pa3HOro paHra u npuoOpeTeHrne YMEHHUI UCIOIB30BaTh 3TU 3HAHMSI JJIsl TPAMOTHBIX JIEHCTBHI B
OTHOIIEHUH O0OBEKTOB )KMBOW MPUPOJIBI U PEIICHUS PA3IMYHBIX )KU3HEHHBIX MTPOOJIEM.

JocTiwkenne Lenu u3ydeHus ydyeOHoro mnpeamera «buosorus» Ha 06a30BOM YpOBHE
o0ecreynBaeTcs pelIeHueM caeIyomuX 3a/1au:

OCBOEHHUE 00Y4aIOIKUMHUCS CUCTEMbI 3HaHUN 0 OMOJIOTHYECKUX TEOPUSIX, YUEHUSX, 3aKOHAX,
3aKOHOMEPHOCTSIX, THUIOTe3aX, MpaBWIax, CIy)XalluX OCHOBOM s  (opMUpPOBaHUS
NPEJICTAaBICHU O €CTECTBEHHO-HAy4YHON KapTHHE MHpa, O METO/JaX Hay4yHOTo IO3HaHUS,
CTPOEHUH, MHOT0OOpa3sMM U OCOOEHHOCTSIX MBBIX CHCTEM Pa3HOIO YPOBHSI OpraHHU3allu,
BBIJIAIOIINXCSI OTKPBITUAX U COBPEMEHHBIX HCCIIEIOBAaHUAX B OMOJIOTHH;

¢dopmupoBaHue y OO0y4aroIuXcs MO3HABATEIbHBIX, MHTEIIEKTYAJBHBIX M TBOPYECKHUX
CIOCOOHOCTEH B Mpoliecce aHalu3a JaHHbIX O IYTSIX Pa3BUTHS B OMOJIOTMM HAyYHBIX B3IVIAJOB,
U U MOIXO0B K U3YUEHUIO KHUBBIX CUCTEM PA3HOTO YPOBHS OpraHU3aliHy;

CTaHOBJIEHHWE Yy OOydaromuxcsi oOumel KyabTyphl, (YHKIMOHAJIBHON TIpaMOTHOCTH,
pa3BUTHE YMEHHM OOBSCHATH U OLEHUBATh SBJIECHHUS OKPYXKAIOIIET0 MUpPA JKUBOM MPHUPOABI Ha
OCHOBaHUU 3HAHUH U ONBITA, MOJYYEHHBIX PU U3yUYEHUU OUOJIOTHH;

dbopMupoBaHue y OOyYaroIIMXCS YMEHHH WILTIOCTPUPOBATh 3HAUE€HUE OMOJOTHYECKHX
3HAHUW B TPAKTUYECKOW JAESITEIBbHOCTH YEJIOBEKA, PA3BUTUU COBPEMEHHBIX MEAMIIMHCKHUX
TEXHOJIOTUI U arpoOHOTEXHOIOTHIA;

BOCIIUTaHHE YOEKIEHHOCTH B BO3MOXKHOCTH TIO3HAHHUS YEJIOBEKOM >KHBOM MPHUPOIHI,
HE00XO0IMMOCTH OEpEXHOT0 OTHOLICHHUS K Hel, COOMIOIEHUS] STHUECKUX HOPM IPH MPOBEICHUU
OMOJOTUYECKHUX UCCIIEJOBAHMI;

OCO3HAHHE LIEHHOCTH OMOJIOTMYECKUX 3HAHWM JUIsl TIOBBIIMIEHUS YPOBHS 3KOJOTHYECKOU
KYJIBTYPBI, ISl QOPMUPOBAHUS HAYYHOTO MUPOBO33PEHHUS;

pUMEHEHHE MPUOOPETEHHBIX 3HAHUN W YMEHUN B MOBCEIHEBHOM XU3HU IJISl OLEHKU



MOCJICJICTBHM CBOEHM NIEATEILHOCTH 10 OTHOIICHHWIO K OKPYKaloIllel cpese, COOCTBEHHOMY
3JI0pOBBI0, 00OCHOBAHHE U COONIOICHHE Mep MPOPUIIaKTHKH 3200JIeBaHU.

B cucreme cpemnero obmiero oopasoBanus «buonorusy, nsydaemasi Ha 6a30BOM ypOBHE,
SIBIISICTCS 00SI3aTEJIbHBIM yUEOHBIM TMPEAMETOM, BXOMSAIIMM B COCTaB IMPEIMETHOHN 00acTH
«EcTecTBEeHHO-HAYYHBIC ITPESIMETHI.

Juis n3ydeHuss OMOJIOTUM Ha 0A30BOM YPOBHE CPEIHEr0 OOIIEero 00pa3oBaHUs OTBOIHTCS
68 yacoB: B 10 ximacce — 34 gaca (1 gac B Henenio), B 11 kimacce — 34 gaca (1 gac B Henenio).

COJAEP)KAHUE OBYYEHUA
10 KJIACC

Tema 1. Buojsiorus kak Hayka.

Buonorus kak Hayka. CBsi3b OMOJIOTHH C OOINECTBEHHBIMU, TEXHUYECKUMH H JIPYTUMHU
€CTeCTBEHHBIMU HayKaMu, (Quiocoduei, 3TUKOH, 3CTEeTHKOM u mpaBoMm. Ponb Ouonmoruu B
dbopMUPOBaHUN COBPEMEHHOM Hay4yHOU KapTUHBI Mupa. CrucTeMa OMOJIOrHYeCKUX HayK.

MeTo1p1 TO3HAHUS KUBOU MPUPOABI (HAOIIOIEHUE, SKCIIEPUMEHT, OMMCAaHUE, U3MEpPEHHE,
KJ1accu(uKalus, MOJICTUPOBAHHE, CTATUCTUYECKAsE 00pabOTKa TaHHBIX).

JdemoHcTpaumMu:

[Toptpetsr: Y. apBun, I'. Mennens, H. K. Konbsuos, Ix. Yorcon u @. Kpuk.

Tabmuubt 1 cxembl: «MeTOobI TTO3HAHUS KUBOW PUPOIBD.

JlabopaTopHble 1 IpakTHYeCKHEe PadoThI:

[Tpaktueckass pabora Ne 1. «lcmonp3oBaHUE pa3IMYHBIX METOJOB NpPHU HU3YYECHUU
OHOJOTUYECKIX 0OBEKTOB.

Tema 2. JKuBble cucTeMbl H UX OPraHU3aIUA.

JKupbie cuctembl (OMOCHCTEMBI) Kak MpeAMeT u3ydeHus Ouojoruu. OTIudMe >KUBBIX
CHUCTEM OT HEOPTaHUYECKOU MTPUPOJBI.

CgoiicTBa OuocucTeM | HUX pa3HoOOpa3ue. YPOBHU OpraHu3alud OHOCHCTEM:
MOJIEKYJISIPHBIMA,  KJIIETOYHBIM,  TKAHEBbIA, OPraHU3MEHHBIM,  MOMYJSIUOHHO-BUIOBOM,
9KOCUCTEMHBIH (0MOTeo1IeHOTHYECKUI ), ONOCEPHBII.

JdemoHcTpaumnu:

Tabmuiel u cxembl: «OCHOBHBIE TPHU3HAKU KHU3HU», «YPOBHU OpPraHHU3aIUU >KUBOU
MPUPOIBI.

Ob6opynosanue: moaens Monekynsl JJHK.

Tema 3. XumMu4ecKkuii COCTaB U CTPOCHHE KJICTKH.

XUMUYECKUI COCTaB KJIETKH. XUMUYECKHE 3JIEMEHThI: MAaKpO3JIEMEHThI, MUKPOIJIEMEHTHI.
Bona u MuHepalibHbIE BEIIECTBA.

OYHKIMK BOJABl W MHUHEpPAJbHBIX BewlecTB B KieTke. [loanepikaHue OCMOTHYECKOIO
OanaHca.

Bbenku. CoctaB u crpoeHue 6e1KkoB. AMUHOKHCIOTEI — MOHOMEpHI O6enkoB. HesameHnumbie
U 3aMEHHUMbIE AMHHOKHCIOTHL. AMHHOKHCIOTHBIA COCTaB. YPOBHH CTPYKTYpbl OEIKOBOI
MOJIEKYJbI (TIepBUYHAs, BTOPUYHAS, TPETHYHAs W YETBEPTUYHAS CTPYKTypa). XUMHUECKUE
cBoiicTBa OenkoB. buonoruueckue GpyHKIMN OETKOB.

®epMeHThl — Ouosiornyeckue KaraiauzaTopbl. CTpoeHue ¢GepMeHTa: aKTHUBHBIA LIEHTD,
cyOctpatHas cneuuduuHoctb. Kodepmentsl. Burtamunbpl. Otinuust  QepMEeHTOB  OT
HEOPraHMYECKUX KaTaJIn3aTOpPOB.

YrneBoapl: MOHOCaxapuabl (TJIFOKO3a, pud03a U 1e30KCHpuO03a), Aucaxapuiasl (caxaposa,



JAaKTO3a) W TMojucaxapunbl (Kpaxmai, TJIMKOTEH, IIeJUTioii03a). buonorundeckue QyHKIUN
YIJIEBOJIOB.

Jlumuasl:  TpUraMuepunasl, Qochonunuael, crepouasl. [uapodpmibHO-THAPOGHOOHBIE
cBoiicTBa. buonornueckue Gpynkunu aunuaoB. CpaBHEHUE YIIIEBOIOB, OCIKOB M JUIHIOB KaK
MCTOYHUKOB YHEPIHUH.

Hyxneunoseie kuciotel: JIHK u PHK. HykneoTubl — MOHOMEPBI HYKJIEMHOBBIX KHUCIIOT.
Crpoenne u ¢ynknuu JIHK. Crpoenme m ¢ynkumm PHK. Buger PHK. AT®: crpoenue u
GyHKIIHH.

[utonmoruss — Hayka o kjerke. KierouHas Teopuss — mpuMep B3aUMOJCUCTBUS UIEH U
(axTOB B HAYYHOM MO3HAHUU. METO/IbI U3YUEHHS KIICTKH.

Knerka kak menoctHas >xuBasi cucreMa. OOmie nmpu3Haky KJIETOK: 3aMKHYTasi Hapy»KHast
memOpana, mosiekynbl JIHK kak reneTuueckuil anmapar, CHCTeMa CUHTE3a Oeka.

Tumbl KJIETOK: JyKapHOTHUECKass H mIpokapuoruyeckas. OCOOCHHOCTH CTPOSHUS
npokapuoTuyeckoit kiuetku. Kinerounas crenka 6akrepuil. CTpoeHHE dYKapUOTHUECKON KIIETKH.
OcCHOBHBIE OTINYUS PACTUTEIHHON, )KUBOTHOW U TPUOHON KIIETKH.

[ToBepXHOCTHBIE CTPYKTYpbl KIETOK — KJIETOYHAs CTEHKA, IIMKOKAIUKC, MX (YHKIUH.
[InasmaTtuueckas MeMmOpana, e€ cBoiWcTBa M (QyHkuuu. lluTomnmazmMa u e€ OpraHOUIBL
OnnomemOpanubie opranouasl kietku: JIIC, anmapar [onbmku, mm3ocomsl. [lomyaBroHOMHBIE
OpraHoubl KJIETKH: MUTOXOHIPUH, ITacTU/Ibl. [IporcxoxaeHrne MUTOXOHIPUM U miacTua. Bus
wiactua. HemeMOpaHHBIE OpraHOMABI KJIETKH: PHOOCOMBI, KJIETOYHBIA IIEHTP, HEHTPHOJH,
pecHUYKH, KryTuku. OyHKIIMU opraHOUI0B KJIETKH. BritoueHus.

SAnpo — perynsaTopHslil eHTp KiaeTku. CTpoeHue sapa: saepHas o0o0uKa, Kaproria3ma,
XPOMATHH, AJIPBIIIKO. XPOMOCOMBI.

TpaHcnopT BEUIECTB B KIIETKE.

JleMoHCTpanum:

[Toptpetsr: A. JleBenryk, P. I'yk, T. llIann, M. IlIneiinen, P. Bupxos, Ixx. Yorcon, @.
Kpuk, M. Yunkusnc, P. ®panknun, K. M. bap.

Huarpammbl:  «PacnpenesieHMe XMMHYECKHX JJIEMEHTOB B  HEXUBOW NIPUPOJIEY,
«Pacnipenenenue XUMUYECKUX IEMEHTOB B )KMBOW IIPUPOJIEN.

Tabmunel u cxembl: «llepuonuyeckas Tabmuna XUMHUYECKHX 3JIEMEHTOB», «CTpoeHue
MOJIEKYJBI BOJbI», «buocunres 6enka», «CTpoeHne MoieKkyibl 6enka», «Ctpoenue pepmeHTay,
«Hyxneunossle kucnotel. JJHK», «Ctpoenne monexkynsl AT®», «CTpoeHne 3yKapuOTHYECKON
KJIeTkn», «CTpoeHue KUBOTHOM KIeTKH», «CTpOEHHE pPACTUTENbHOW KIeTKn», «CTpoeHue
MPOKAPUOTUYECKON KIIETKN», «CTPOCHHE s/ipa KIETKN», «Y TIeBOAbY, «JIMmuasn».

OOGopynoBaHue: CBETOBOM MHKPOCKOI, OOOpYyJOBaHWE MJisi TPOBEICHUS HaOIIOJECHUH,
W3MEPEHHM, IKCIIEPUMEHTOB, MHUKPOTMPENApaThl PAaCTUTEIBHBIX, KUBOTHBIX M OaKTepUaTbHBIX
KJIETOK.

JlaGopaTopHble U NpaKkTH4YecKue padoThbi:

JlaboparopHas pabota Ne 1. «/3ydeHHe KaTaTUTHUYECKOH aKTUBHOCTH (DEepMEHTOB (Ha
MpUMepe aMHIIa3bl UIIA KaTanas3bl)y.

JlaboparopHas pabora Ne 2. «M3yueHWe CTpOEHHS KJIETOK PACTCHHM, >XUBOTHBIX H
OakTepuii Mol MUKPOCKOIIOM Ha TOTOBBIX MUKpPOIIpenapaTax U UX OMHCAHUEY.

Tema 4. /KuzHeneATeJIbHOCTh KJIETKH.

OO6meH BemiecTB, WIM MeTa0OMU3M. AcCCUMWISANMS (IJIaCTHUECKU OOMEH) U
JTUCCUMMJIIALINS (SHEPTETHYECKU 0OMEH) — JIB€ CTOPOHBI €IMHOTO TpoIiecca Mertadonuzma. Poib
3aKOHOB COXPAHEHUS BELIECTB U SHEPTUU B IOHUMAHUHN METa0O0IU3Ma.



Tunber oOMeHa BemiecTB: aBTOTPOGHBIN U reTepoTpodHbi. Pons depmeHTOB B 00MEeHE
BELIECTB U IIPEBPALICHUH SHEPTUU B KIIETKE.

®orocunre3. CBeroBas u TeMHOBas (as3el (oTocuHTe3a. Peakiuu QorocuHTE3A.
DddextuBHOCTh PoTOCHHTE3a. 3HAUECHUE (OTOCUHTE3A IS KU3HU Ha 3emie. BiusHue ycrnoBuit
cpeabl Ha (POTOCHHTE3 U CIIOCOOBI MOBBILICHUS €r0 MPOJYKTUBHOCTH Y KyJIbTYPHBIX PACTCHUH.

XeMocHHTe3. XEeMOCHHTE3UpyolIue OakTepuu. 3HAU€HHWE XEMOCHHTEe3a Ui KU3HU Ha
3emuie.

OHepreruyeckuii oOMeH B  KjeTke. PacmiernjieHue  BeIIECTB, BbIJCIEHUE U
AaKKyMYJIMPOBAHHE SHEPTUU B KIIETKE. DTallbl S3HepreTudeckoro oomena. ['nmukonus. bpoxxenue u
ero Buabl. KucimoponHoe okuciaeHue, WIM  KJIETOYHOE JbixaHue. OKHCIUTENbHOE
dochopmmmpoBanre. DPPEKTUBHOCTh IHEPTETUICSCKOTO OOMEHA.

Peakumu wmarpuuHoro cunrte3a. leHernueckas wunpopmamms u JHK. Peanmmzanus
TeHEeTHYeCKON MH(popMalMu B KieTke. ['eHeTHUeCKuil Ko M ero CBOWCTBa. TpaHCKpumuus —
matpuuHblii cuaTe3 PHK. Tpancnsnus — Ouocunres Oenka. Dtansl Tpancisaiuu. Konuposanue
aMUHOKUCIOT. Ponb pubocom B GuocunTese Oernka.

Hexnetounsie ¢popmbl KU3HU — BUpYCHL. McTopus oTkpbiTHs BupycoB (/1. Y. iBaHOBCKMi).
Oco0eHHOCTH CTPOEHMSI M KU3HEHHOTO ILuKIa BUpPYycoB. baktepuodaru. bonesnu pacreHuid,
KUBOTHBIX M UYEJIOBEKA, BBI3BIBAaEMbIe BUpycaMu. Bupyc mmmyHonedunura yenoseka (BUY) —
Bo30ymutens CIIMJla. OOpaTtHas TpaHCKpUIIMs, peBepraza W HHTerpasa. IIpodummakruka
pacrpocTpaHeHHsI BUPYCHBIX 3a00JICBaHH.

JdemMoHcTpaumMu:

[Toptpetsi: H. K. Konbuos, 1. . UBanosckuit, K. A. Tumupsizes.

Tabmuet  u cxembl: «Tunbl  muTaHus», «Metabonusamy»,  «MHUTOXOHAPUSY,
«OHepreTuueckuii oomMen», «Xmnopornacty, «Potocuntes», «Ctpoenune IHK», «Ctpoenue u
dbyHKIMOHUpOoBaHue TreHa», «CuHre3 Oenmka», «l'eHeTnueckuid  kom», «Bupych»,
«bakrepnodarn», «Ctpoenne wu xku3HeHHbld 1mkia Bupyca CIINM/la, OGakrtepuodaray,
«Permmukanus JJTHK».

O6opynoBanue: moaenu-ammukauu «Yasoenune IHK u tpanckpunims», «buocunres
oenka», «CTpoeHue KIeTKn», Mojens cTpykTypsl JJHK.

Tema 5. PasMHoOKeHUe U MHANBHIYAJIbHOE PA3BUTHE OPraHU3MOB.

KneTouHslii 1MWK, WM KU3HEHHBIM UK kieTku. HMHTepdaza u murto3. Ilpomecchr,
npoTekaromue B uHTepdaze. Permmukanus — peakuuss marpuyHoro cuntesa JHK. Crpoenue
XpOMOCOM. XPOMOCOMHBI HAa0Op — KapHOTHUIl. JIUTUIOMAHBIA M TaIIOMIHBIM XPOMOCOMHBIE
Habopbl. Xpomatuasl. LluTonoruueckne OCHOBBI Pa3MHOXKEHHUS U WHIWBUIYaTbHOTO PAa3BUTHUS
OpraHU3MOB.

Jenenue knetkn — muto3. Ctaauu muto3a. [Iporeccsl, mpoucxoasiiye Ha pa3HbIX CTAIUIX
MHTO3a. BHOJIOrMYeCKHil CMBICT MUTO3A.

[Tporpammupyemasi ruesb KIETKH — alonTo3.

@DopMbI pa3MHOKEHHUS OPraHU3MOB: Oecronoe U rmojoBoe. Buapl 6ecronoro pa3sMHOXXEHUS:
JiefieHNe HaJlBOe, MOYKOBAHHWE OJHO- W MHOTOKJIETOYHBIX, CIOPOOOpa3OBaHHE, BEreTaTHBHOE
pa3MHOeHUe. MICKycCTBEHHOE KIIOHMPOBAaHNE OPTaHU3MOB, €r0 3HaYEHHE IS CEIEKIUH.

[TonoBoe pa3MHOXKEHHE, €r0 OTIAMYUS OT OECroI0ro.

Meiio3. Cragum meito3a. Ilpoueccsl, nmpoucxojsmuye Ha craausx menosa. [loBenenue
XpoMocoM B Mero3e. Kpoccunrosep. bruonornyecknii CMbICI M 3HaYEHUE MEN03a.

["amerorenes — mporecc 00pa30BaHUs MOJIOBBIX KJIETOK Y >KMBOTHBIX. [losioBBIE Kene3bl:
CEMEHHHUKHU U SMYHUKH. OOpa3oBaHHME W PAa3BUTHE IMOJOBBIX KIETOK — rameT (CrnepMaro3ouf,



SUICKIIETKa) — ChepMaToreHe3 W oBoreHe3. (COOCHHOCTH CTPOEHUS SIMIEKIETOK U
cnepmaro3onioB. OmnonorBopenue. [laprenorenes.

NuauBuayaibHOe pa3BUTHE (OHTOTeHE3). OMOpPHOHAIBHOE pa3BUTHE (IMOpPUOTEHE3).
Otansl AMOPHOHATBFHOTO PAa3BUTHA Y TO3BOHOYHBIX JKUBOTHBIX: JAPOOJICHHE, TacTPYIISIHS,
opranoretes. IloctamMOpronanbHOe pa3BuTHE. THIBI TOCTAIMOPHOHATLHOTO Pa3BUTHS: MPSMOE,
HenpsiMoe (IM4uHO4YHOe). BiusHue cpelnbl Ha pa3BUTHE OPraHU3MOB, (PAKTOPHI, CHOCOOHBIE
BBI3bIBATH BPOXKAEHHBIE YPOJICTBA.

Poct u pa3zBute pacteHuil. OHTOreHe3 HBETKOBOIO PACTEHUS: CTPOCHUE CEMEHH, CTauu
pa3BUTHSL.

JdemoHcTpaumnu:

Tabmuubl u cxembl: «@OpPMbI Pa3MHOKEHHUSI OPTaHU3MOBY, «/IBOIHOE OIIOOTBOPEHHUE Y
I[BETKOBBIX PAaCTeHHI», «BereraTuBHOE pa3MHOKEHUE pacTeHHI», «/lenenue KiIeTku GaKTepuiiy,
«CTpoeHHE TOJIOBBIX KIIETOK», «CTpoeHHEe XpOMOCOMbD», «KimeTouHbld mukmy, «Perukarus
JHK», «Muto3z», «Meio3», «[Ipsmoe u Henpsimoe pa3BuTHe», «['ameTorenes y MiIIeKOUTAIOIINX
U 4esioBeKay, «OCHOBHBIE CTaJIUU OHTOTECHE3a.

O6opynoBaHue: MHKPOCKOI, MuKpompenaparsl «CrepMaTo30UIbl MIEKOMUTAIOIIETOY,
«Sliiueknerka miekonuTaromero», «Kapuokunes B kjieTkax KOpelika JIyka», MarHUTHast MOJEJb-
amumakanys «Jlenenue kinerku», moaens JJHK, monens meradasHol XpOMOCOMBL.

JlabopaTopHble 1 NpakTHYeCKHE PAdOThI:

JlabopaTtopHnast pabora Ne 3. «HaOmroieHne MuTO3a B KJIETKAaX KOHUMKA KOpEIIKa JIyKa Ha
FOTOBBIX MUKpOIIpenapaTax».

Jlaboparopnas pabota Ne 4. «l3yueHue CTpPOEHHUS TMOJIOBBIX KIETOK Ha TOTOBBIX
MUKpOIIpenaparax.

Tema 6. HacsiencTBeHHOCTH M H3MEHYHBOCTH OPraHU3MOB.

[Ipeamer u 3amaum reHetuku. Mcrtopus pasButus reHetuku. Ponbs nuronoruu u
HMOPHUOIIOTUY B CTAHOBJICHUU T€HETHKHU. BKIIa[ pOCCHICKUX U 3apYOEKHBIX YUEHBIX B pa3BUTHE
FeHeTUKU. MeTobl TEeHETUKH (TUOPHUIIOJIOTUYECKUM, LHUTOT€HETHYECKUM, MOJIEKYIIpHO-
reHeTuyeckuii). OCHOBHbIE T€HETUYECKUE MOHATHS. ['eHeTnyeckass CHMBOJIMKA, UCTIOIb3yeMasl B
CXEMaxX CKpEIIMBAHUM.

3aKOHOMEPHOCTH  HACJEIOBaHUS  NPU3HAKOB, ycTaHOBJIEeHHble [.  MeHnaenem.
MonorubpunHoe ckpenBanyie. 3aKkoH eIMHO-00pa3usi THOPUA0B NiepBoro nokojeHus. Ilpasuno
JTOMUHUPOBaHUS. 3aKOH paculeluieHus npu3HakoB. ['mmore3a uucrtorel ramer. IlomHoe wu
HEIOJIHOE JOMUHUPOBAHHUE.

JurubpuiHoe  CKpelMBaHuWEe. 3aKOH  HE3aBUCHUMOIO  HACJIEJOBAaHUS  MPHU3HAKOB.
[{uToreHeTnyecke OCHOBBI JUTMOPHUIHOTO CKPEIIMBAHUS. AHAIU3UPYIOLIEE CKpEIIMBAaHUE.
Hcnonp30BaHne aHATM3UPYIOIIETO CKPEIIMBAHUS ISl ONIPEIeIeHHsI TEHOTUIIA OCOOU.

CuenneHHoe HaciefoBaHue npusHakoB. PaGora T. Moprana mno clremieHHOMY
HacJeI0BaHNI0 TeHOB. HapylieHue cluerieHns TeHOB B pe3yJIbTaTe KPOCCUHIOBEpA.

XpOMOCOMHasl TEOpUS HACIIECTBEHHOCTH. | eHETUUeCKHUEe KapThl.

I'eneruka nona. XpoMOCOMHOE OIPENEIEHUE 10Ja. AYTOCOMBI U IOJIOBBIE XPOMOCOMBI.
['omorameTHsle M rereporaMeTHbie opraHu3Mbl. HacnenoBaHue NpPU3HAKOB, CIEIUIEHHBIX C
IOJIOM.

W3meHunBOCTh. BHIbI N3MEHUNBOCTH: HEHACIIEICTBEHHAS U HAceACTBEHHas. Ponb cpenbl
B HEHACJIEJICTBEHHOW HW3MEHYMBOCTU. XapaKTePUCTHKAa MOIU(PUKALUOHHOW H3MEHYMBOCTH.
BaprannonHbIi psag u BapuanroHHas kpuas. Hopma peakiuum npusnaka. KonuyecTBeHHbIE 1
KayeCTBEHHbIE MPU3HAKU U UX HOpMa peakuuu. CBoicTBa MOAN(PUKALMOHHON U3MEHYNBOCTH.



HacnenctBenHas, uiay reHOTUIHMYECKasi, U3MEHYMBOCTb. KOMOMHATHBHAs U3MEHUUBOCTb.
Meiio3 u MoNOBOM mpolecc — OCHOBA KOMOMHATMBHOM W3MEHUMBOCTH. MyTalMOHHas
u3MeH4MBOCTh. Krnaccugpukamuss Myranuii: TeHHbIE, XpPOMOCOMHBIE, TeHOMHBbIE. Yacrora u
OPUYMHBI MyTauuid. MyTtareHHble (akTOpbl. 3aKOH TOMOJIOTMYECKHX PSIIOB B HACIEICTBEHHOMN
n3menuusoctu H. 1. BaBunosa.

BHesnepHas HaclIeICTBEHHOCTh U U3MEHYUBOCTD.

I'enetuka yenoBexka. Kapuorun denoBeka. OCHOBHBIE METOABI T€HETHUKH YEJIOBEKA:
IeHEANOrnYeCKUi, OJIM3HELOBBIH, LMTOr€HETUYECKUH, OHMOXMMHUYECKHH, MOJIEKYJSPHO-
reHeTnyeckuii. COBpEMEHHOE OIPElEICHUE TEHOTHIIA: IIOJHOT€HOMHOE CEKBEHHUPOBAHHUE,
TeHOTHIIMPOBaHUE, B TOM uucie ¢ nomomsio IIIIP-anammu3a. HacnenctBeHusle 3a0oieBaHHS
4eJOBEeKa: TeHHble Oo0Jie3HH, OOJE3HM C HACIEJACTBEHHOW MpPEapacHoI0KEHHOCTHIO,
XpoMocoMHble Oone3Hu. Comaruyeckue W TeHepaTuBHblE MyTauuu. CTBOJIOBBIE KIIETKH.
[TpuHIMIBI 370POBOTO 00pa3a KHU3HH, JUATHOCTHKH, MPO(UIAKTUKHE U JICUCHHUS] TeHETUYECKUX
6one3Held. MeaMKO-TeHeTUYeCKoe KOHCYJIbTUPOBaHUE. 3HAYEHUE MEMIMHCKOM T'€HETHKH B
HPEJOTBPALICHUN U JICYEHUHN FeHETUYECKUX 3a00/1eBaHU YeI0BeKa.

JdeMoHcTpanum:

[Toptpetsr: I'. Mennens, T. Mopran, I'. ne ®pus, C. C. UerBepukos, H. B. Tumodees-
Pecosckmii, H. Y. BaBuios.

Tabmuubl 1 cxembl: « MOHOTHOPHUIHOE CKPEIIMBAHUE U €r0 IUTOTCHETHYeCKask OCHOBAY,
«3aKkOH pacIIeIIeHUs] M €ro IMTOI€HETUYECKass OCHOBa», «3aKOH YHUCTOTHI TraMeT»,
«durnbpunnoe ckpemuBanuey», «LluTonmormueckue OCHOBBI JUTHOPHUIHOTO CKpEIIMBAHUS,
«Melio3», «B3anmozaeiicTBre aluIenbHbIX T€HOBY, «I €HeTHYeCKue KapThl pACTCHUM, )KUBOTHBIX U
qenoBeka», «l'eHeTnka mnona», «3aKOHOMEPHOCTH HACJIENOBAaHUSA, CLEIUIEHHOTO C II0JOMY,
«Kapuotunsl 4YenoBeka U KHUBOTHBIX», «Buasl u3MeHunBocTH», «MoandukanuoHHas
U3MEHYNBOCThY», «Hacnenosanue pesyc-akropa», «l'eHeTHka rpynn KpoBu», «MyTalmoHHas
WU3MEHUYUBOCTbY.

Ob6opynoBanue: Monenu-anmiukauun «MoHoruOpuaHoe ckpemuBanue», «HenomaHoe
JOMHUHHUpOBaHME», «/lurnbpuanoe ckpemuBanue», «llepekpécT Xpomocom», MHKPOCKON U
MuKpornpenapar «/{po3oduna» (Hopma, myrauuu (GopMbl KPbUILEB U OKpacKu Teina), repdapuit
«I"opox moCceBHOW».

JlabopaTopHblie U IpaKTHYeCKHe PadoThI:

JlaGopatopHas pabota Ne 5. «M3yyeHue pe3yslbTaTOB MOHOTMOPUAHOTO U JAUTHOPUIHOTO
CKpEeLIMBaHUA y Ap030(UIIbl Ha TOTOBBIX MUKpOIpenapaTax.

JlaGopatopHas pabota Ne 6. «/3ydeHne MoAU(PUKAIIMOHHON W3MEHYMBOCTH, IOCTPOECHUE
BAPUALIMOHHOTO PsI/1a ¥ BAPUALIMOHHON KPUBOI».

Jlaboparopunas pabora Ne 7. «AnHamu3 wyTtanuii y Jpo3oduiasl Ha TOTOBBIX
MUKpOIIpenaparaxy.

[TpaxTrueckas padota Ne 2. «CocTaBieHue U aHaIU3 POAOCIOBHBIX YETOBEKay.

Tema 7. Cesiekuust oprann3mMoB. OCHOBbI OMOTEXHOJIOTHM.

Cenexkuus Kak HayKa U Ipolecc. 3apoKIEHUE CeleKIuu U goMecTukanus. Yuenue H. U.
BaBunoBa o meHTpax NPOMUCXOXKJIEHUS M MHOrooOpasusi KyJIbTYpHBIX pacTeHuld. LleHTpsI
IIPOUCXOXKACHNS JOMAIIHUX KUBOTHBIX. CopT, IOpoJa, ITaMM.

CoBpeMeHHbIE METOBI CENEKIMU. MacCoBbI U MHAUBUAYAIBHBIN OTOOPHI B CENEKIIMH
pacTeHuil u kUBOTHBIX. OlleHKa 3KcTephepa. bIn3kopoacTBEHHOE CKpelUBaHUe — MHOPUAMHT.
UYucras munanst. CKkpenimBanrue YUCThIX JIuHAN. ['eTeposuc, nnu rubpuanas cwia. HeponcrsenHoe
cKkpemuBaHue — ayrOpuauur. OtganéHHas ruOpuausanus U e€ ycnexu. McKyccTBeHHbIN



MyTareHe3 W IOJIYYCHHE IOJUIUIONAO0B. JIOCTMKEHUS CEeNeKUWH pACTEeHUM, MKXUBOTHBIX U
MHKPOOPTaHU3MOB.

buorexHonoruss kak oTpacib NpPOU3BOJACTBA. ['e€HHAs HWHXKEHEpHUs. ITalbl CO3JaHUs
pexomOuHanTHOM JIHK u TpaHcrennnix opranusmoB. Kierounas umxenepus. Knetounsle
KyJbTYpbl. MUKpPOKIIOHAJIBHOE pa3MHOKEHUE pacTeHuid. KiioHMpoBaHUE BBICOKONPOIYKTUBHBIX
CEJIbCKOXO3SUCTBEHHBIX OPraHU3MOB. OKOJOTHYECKHMe M dTudeckue mnpobiemsl. MO -
FeHETUYECKU MOIU(DUIIMPOBAHHBIE OPTaHU3MBI.

JleMoHCTpamuu:

[Toptpetsi: H. W. BaBunos, U. B. Muuypumn, I'. JI. Kapnieuenko, M. ®@. 1iBaHoB.

Tabmumel U cxembl: kKapta «L[eHTpBI MPOMCXOXKIEHUS W MHOTOOOPa3usl KYyIbTYPHBIX
pacteHuii», «llopoasl JOMalIHUX >KUBOTHBIX», «CopTa KyJIbTYpHBIX pacTeHui», «OTaanéHHas
rubpuam3amusy, «Paborer akagemmka M. @. HWsanoBay, «[lomummonnus», «OOBEKTHI
ouorexHonoruny, «Kierounele KylabTyphl U KJIOHHpOBaHUE», «KOHCTpyHpOBaHUE M TEPEHOC
TE€HOB, XPOMOCOM).

O6opynoBaHue: MyJIsSKU IJIOJOB U KOPHEIUIOAOB JUKHX (OPM U KYIbTYPHBIX COPTOB
pactenuii, repoapuii «CenbCKOX035IICTBEHHbBIE PACTCHUS.

JlaGopaTopHble U MpaKkTH4YecKne padoThbi:

Okckypcusi «OCHOBHBIE METOJbI U JIOCTHKEHHUS CEJICKIIMUM PACTeHUM M >KUBOTHBIX (Ha
CEJICKIIMOHHYIO CTaHIMIO, TJIEMEHHYIO (epMy, COPTOUCIBITATEIHHBIM y4acTOK, B TEIUIMYHOE
X035UCTBO, JTa00PaTOPHUIO arpOYHUBEPCUTETA WIIH HAYIHOTO IICHTPA)».

11 KUIIACC

Tema 1. DBoIOHOHHAA OHOJIOTHS.

ITpennocsuIKy BOSHUKHOBEHNUS dBOIIOLMOHHON TEOPUH. DBOJIIOLIMOHHAS TEOPHS U €€ MECTO
B Ouosioruu. BrnusiHue 3BOIIOIMOHHON TEOPUHU HA Pa3BUTHE OUOJIOTUH U APYTHX HAYK.

CsuzerenbcTBa 3BoJoLMU. [lageoHToIOrMYECKHE: TOCIEI0BATENbHOCTD OSIBIIEHUS BU/I0B
B IAJIEOHTOJOTUYECKONW JIeTONuCH, rnepexoiHble ¢opMbl. buoreorpaduueckue: cXoacTBO U
paznuuue dhayH u GIop MAaTEPUKOB U OCTPOBOB.

OMOpPHOIOTMYECKHE: CXOJCTBA U pa3iuuus SMOPHOHOB pPa3HBIX BUIOB IO3BOHOYHBIX.
CpaBHMTEIbHO-aHATOMUYECKHE: TOMOJIOTUYHBIE, AHAJOTUYHbIC, PYJIUMEHTApHbIE OpraHbl,
aTaBU3Mbl. MOJIEKYIAPHO-OMOXUMHUYECKUE: CXOJCTBO MEXAaHHW3MOB HACIEICTBEHHOCTH U
OCHOBHBIX METa0OJIMYECKUX MyTeH Y BCEX OPraHU3MOB.

OpomtonmonHasg teopusa Y. JlapBuna. IIpeanocbuiku BO3HMKHOBEHMS JIapBHHU3MA.
JIBumoKkyiue Cuibl ABOJMIOLMM  BUAOB 10 JlapBuHy (M30BITOYHOE pa3MHOXKEHHE IpHU
OTPaHMYEHHOCTH PECYpCOB, HEONpeNeN€HHas W3MEHYMBOCTh, Oopb0a 3a CyllecTBOBaHUE,
€CTECTBEHHBIN OTOOD).

Cunrerudeckas teopus 3Bomonuu (CTI) u e€ ocHOBHBIE TIOJIOKEHUS.

MuxkposBomtonus. [lonynanusa kak eIMHUIA BUAA U IBOJIIOLUN.

JBwxymume cuibl ((hakTopbl) HBOJIONUN BUAOB B NpHpoje. MyTallMOHHBIN mpolecc U
KOMOWHATUBHAsI U3MEHYUBOCTH. [lomynsiioHHbIe BOJIHEI U Apeiid reHoB. M3oms1us u Murparus.

EcrectBennblii oTO0p — Hampapistomuil ¢aktop 3Bomonuud. PopMbel eCcTeCTBEHHOTO
otbopa.

[Tprcrioco0IeHHOCTh OPraHU3MOB KakK pe3yibTaT 3BosoLMU. [IpuMepsl mpucnocodaeHmi
y opranuzmoB. ApoMoph03bl U UIU0-aJaNTalNH.

Bun u Bunoo6pasoBanue. Kpurepuu Buma. OcHOBHblE (OpMbl BUA000pA30BaHUS:



reorpauyeckoe, 3K0JI0rHIecKoe.

MaxposBomronus. PopMbl 3BONIOLUHU: (puieTHYeCKas, AWBEPreHTHAs, KOHBEPTEHTHAs,
napasuienpHas. HeoOpaTuMocTh 3BONIOIMH.

IIpoucxoxnenue OT  HECHNECUHMAIM3UPOBAHHBIX  IIPEIKOB. [Iporpeccupyromas
cnenuanusanus. AganTuBHas pajananus.

JdemoHcTpaumuu:

IToptpetsr: K. Jlunnen, XK. b. Jlamapk, Y. Hapsun, B. O. Kopanesckuii, K. M. bap, O.
I'exxens, @. Mroiep, A. H. CeBepiios.

Tabmu1s! u cxembl: «Pa3BUTHE OpraHnYecKkoro Mupa Ha 3emiie», «3apoIbIIIN TO3BOHOYHBIX
KHUBOTHBIX», «ApXeonTepukcy», «Popmbl 60pHOBI 3a cymiecTBOBaHUE», «EcTecTBeHHBIN 0TOOPY,
«MHorooOpa3ue copToB pacTeHuil», «MHorooOpa3ue MOpoA >KUBOTHBIX», «llomymsmumny,
«MyTanuoHHasi U3MEHUUBOCTEY», «ApoMopdo3bl», «Maunoasantammumy», «O0mas nerenepanus»,
«ABmwxymue cuibl 3Bosronny, «Kapra-cxema mapmpyra nyremectsust Y. Jlapsuna», «bopnda
3a CyILIECTBOBaHUEY, «[IpucnocobreHHOCTH OpPraHU3MOBY, «["eorpaduueckoe
BUJI000pa3oBaHuey», « IKOJIOTHYECKOe BUA000pa30BAHUEY.

O6opynoBaHue: KOJJIEKIUS HACEKOMBIX C pa3IMYHBIMU TUIIAMH OKPACKU, HAOOP MII0I0B U
ceMsiH, Kosuekuust «[Ipumepbl 3alUTHRIX PUCTIOCOOTIEHHUH Y )KUBOTHBIX», MoJieinb «OCHOBHBIE
HaIpaBJIEHUS 3BOJIOLUNY, 00bEMHAs MoJieNb «CTpOEeHUE TOJIOBHOTO MO3ra IO3BOHOYHBIX .

buoreorpaduueckass kapra Mupa, KoOJmeKius «@DOpMBI COXPAaHHOCTH HCKOTAEMBIX
JKUBOTHBIX M PACTEHMI», MoJenb amumkanusa «llepekpéct XxpoMocom», BIIaKHBIE Npenaparsl
«Pa3Butne Hacekomoro», «Pa3BuTHe IATYIIKM», MHUKporpenapar «/Ipozodumay (HOpMa,
MyTaluu (OPMBI KPbUIHEB U OKPACKU TEJa).

JlaGopaTopHble U NpaKkTH4YecKue padoThbl:

JlaboparopHuas padota Ne 1. «CpaBHeHHe BUIOB 110 MOPHOIOTUIECKOMY KPUTEPHUIO».

JlaGopatopHass pabota Ne 2. «OmnucaHue NPUCTOCOOJIEHHOCTH OpraHu3Ma M eé
OTHOCHUTEIIBHOTO XapaKTepay.

Tema 2. Bo3HUKHOBeHHe U pa3BUTHe )KM3HU Ha 3emJie.

JlonayuyHble IIpEACTABICHUSA O 3apOKACHUU XKW3HU. HaydHble TMIIOTE3BI BOZHUKHOBEHUS
KU3HU Ha 3emJyie: abuoreHe3 M TaHCIepMHUs. XUMHUYecKas JBOJIOINUS. AOHOTEHHBIN CHHTE3
OpPraHMYECKUX BEILIECTB U3 HEOPraHUUYECKUX. DKCIEPUMEHTAIbHOE MOATBEPKACHUE XUMUUECKON
sBomtonnu. HauanbHele sTansl 6uonorudeckoid sponrouu. [ unoreza PHK-mupa. ®opmupoBanue
MEMOpPaHHBIX CTPYKTYp M BO3HMKHOBEHHE NPOTOKJIETKU. IlepBble KIETKM M HX 3BOJIIOLMAL.
®opMUpPOBaHNE OCHOBHBIX TPYIII KUBBIX OPIraHU3MOB.

Pa3ButHe xu3HU Ha 3eMiie 1o 3pam U nepuoaam. Karapxei. Apxelickas U IpOTEpO30iiCcKas
apsl. [Taneo3oiickast 3pa 1 €€ nepuo/pl: KeMOPUICKUHN, OPAOBUKCKUI, CUITYpUICKUH, 1€BOHCKHUH,
KaMEHHOYTOJIbHBIN, IEPMCKHUH.

Me3o301ickast apa 1 €€ MepruoIbl: TPHACOBBIN, IOPCKHI, MEITOBO.

Kaiino3zoiickas 3pa 1 €€ nmepHuo/ibl: MaJeoreHOBbIN, HEOT€HOBBIN, aHTPOIIOT€HOBBIM.

XapakTepucTUKa KJIMMaTa M TE0JIOTMYECKUX IpoleccoB. OCHOBHBIE 3Talbl 3BOJIIOLMH
PacTUTENHLHOTO U )KUBOTHOTO MUpPa. ApoMopd03bl y pacTeHH 1 )KUBOTHBIX. [losiBIeHue, paciBer
Y BBIMUPAHUE TPYII )KUBBIX OPTaHU3MOB.

CucreMa opraHM4ecKoOro Mupa Kak OTpa)keHue HBOJOLHUU. OCHOBHBIE CUCTEMATHUYECKUE
TPyl OPTaHU3MOB.

OBOJIIOIIMSL  YEJIOBEKAa. AHTPOINOJOrMs Kak Hayka. Pa3sBuTHe mpeacTaBlIeHH O
IIPOUCXO0KICHUH YesloBeKa. MeTo bl n3ydeHus: antponorene3a. CxoICcTBa M pa3andms 4eJIoBEeKa
U )KUBOTHBIX. CUCTEMAaTUYECKOE MOJIOKEHHE YEeJIOBEKA.



Jewkymue cunbl  (pakToppl) aHTpomoreHe3a. HacnencTBeHHass HW3MEHUHMBOCTH U
ecTecTBEeHHBIN 0TOOp. OOIIEecTBeHHBIN 00pa3 KU3HH, U3TOTOBJICHUE OPYIAUH Tpy/aa, MBIILICHHE,
peub.

OcHOBHBIE CTaJuU M BETBU HBOJIIOLMU YEJIOBEKA: ABCTPAIONUTEKH, YeIOBEK yMEbli,
Yenosek mnpsamoxoxasammii, YemoBek HeaHaepranbckui, Yenoek pasymubld. Haxonku
MCKOMAeMbIX OCTATKOB, BPEeMsl CYILECTBOBaHUS, 00JACTh pacHpOCTpaHEHUs, 00bEM T'OJIOBHOTO
Mo3ra, 00pa3 >KM3HH, OPYAHUSL.

Yenoseueckue packl. OcHOBHBIE OOJIbIIME pachl: €BpOIEoHaHas (eBpa3uiicKasi), Herpo-
aBcTpajioujiHas  (9KBaTOpUabHAsA), MOHTOJOWJHAs  (a3MaTCcKo-aMepukaHckas). YepTsl
IpUCIOCOOICHHOCTH MPEICTABUTENEH YETTOBEYECKUX pac K YCIOBHSAM CYIIECTBOBaHUS. EMMHCTBO
yesoBeueckux pac. Kputuka pacuzma.

JdemoHcTpaumuu:

[Toptpetsr: @. Penu, JI. ITactep, A. W. Onapun, C. Muinep, I'. FOpu, Y. /lapBuH.

Tabmunel u cxembl: «Bo3nukHoBeHue CollHEUHON CUCTeMbI», «Pa3BUTHE OpraHMYEecKOro
mupa», «PacturenpHas kieTka», <«OKuBoTHas kieTtka», «lIpokapuoruueckas KieTkay,
«CoBpeMeHHasl cucTeMa OpraHM4ecKoro Mupa», «CpaBHEHUE aHATOMUYECKHUX YEPT CTPOCHUS
YeloBeKa M 4elIOBEKOOOpa3HbIX 00e3bsiH», «OCHOBHBIE MECTa MAJICOHTOJOTUYECKUX HAXOJIOK
MPEJKOB COBPEMEHHOIO 4YeNOBeKay», «JlpeBHeilmme moan», «JpeBHue moan», «llepBbie
COBpPEMEHHBIE JTI0N», «UenoBeueckre pachl».

Ob6opynoBanue: wmynsixu «lIpoucxoxxaeHue uenoBeka» (OIOCTbl  aBCTPAJONUTEKA,
MUTEKAaHTPOIa, HEAHJEepTalblla, KPOMAaHbOHIIA), CJIENKH WIM HM300paKe€HHs] KaMEHHBIX OpyIuil
NepBOOBITHOTO YeloBeKa (KaMHHU-YOIMIEpbl, pyOuia, ckpebdia), TeoXpoHoJIorndeckasl Tabnuua,
KoJuteKus «®opMbl COXPaHHOCTH UCKOTMIAEMBIX KUBOTHBIX M PACTCHHID.

JlaGopaTopHble U NpaKkTH4YecKne padoThbi:

[TpakTiueckast padota Ne 1. «3y4eHre HCKOMAEMBbIX OCTATKOB PACTEHUI M KUBOTHBIX B
KOJUICKIUAX».

OKcKypcusi «IBONIOIUS OPraHU4YecKoro Mupa Ha 3emiie» (B €CTECTBEHHO-HAay4YHBIM WM
KpaeBeIUeCKUl My3eil).

Tema 3. Opranu3msl 4 OKpY:KawIAas cpeaa.

OKojorusi Kak Hayka. 3ajgadyd M pa3fesbl AKOJIOTMH. MeToAbl 3KOJIOrMYeCKHUX
MCCIIEJOBAHUM. DKOJIOTHYECKOE MUPOBO33PEHNE COBPEMEHHOTO YEJIOBEKA.

Cpenpl  oOuTaHHMs  OpPraHU3MOB:  BOJHAs,  HA3e€MHO-BO3/AYyIIHAs,  IOYBEHHas,
BHYTPHOpPraHU3MEHHAsI.

Okonoruyeckue (axropsl. Kiaccuduxanms skomorndeckux (pakTopoB: aOMOTHYECKHE,
OMOoTHYECKUE U aHTpOINOreHHbIe. JlelicTBHE HKOJIOTMUECKUX (aKTOPOB Ha OPraHU3MBI.

AlGuotuueckue  (QakTopel:  CBET, TeMIleparypa, BIaXHOCTb. DoTomepuoau3M.
[TpucniocoOnenust OpraHu3MoB K JAecTBHIO a0noTHYeCKUX (akTopoB. bruosornueckre puTMbl.

buotnueckne  ¢daktopel. Bumbl OMOTHYECKHMX  B3aUMOACHCTBUN:  KOHKYPEHITHA,
XHUIHUYECTBO, CUMOMO03 1 ero ¢opmel. [lapazutusm, koomneparus, MyTyajau3M, KOMMEHCATU3M
(KBapTUPAHCTBO, HaXJEOHUYECTBO). AMEHCAINM3M, HEHTpanu3M. 3HaueHHe OHOTHYECKUX
B3aMMOJICHCTBUI JJIs CYIIECTBOBAHUSI OPraHM3MOB B IPUPOIHBIX COOOIIECTBAX.

OKOJIOTUYECKUE XApPAKTEPUCTUKU MNOMysiiui. (OCHOBHBIE IOKA3aTelnW IOMYJISALUU:
YHUCIIEHHOCTb, IUIOTHOCTh, POXAA€MOCTb, CMEPTHOCTb, MPUPOCT, MuUrpauusd. JuHamuka
YHUCIIEHHOCTH MOMYJISIIUK U €€ peryJssiusl.

JdemoHcTpaumuu:

[Toptpetsr: A. 'ym6oabaT, K. @. Pynbe, O. ['ekkens.



Tabmumpl u cxemsl: kapta «[Ipupoansie 30HBI 3emnn», «Cpenbl OOUTaHUS OPTaHU3MOB),
«®Dotonepuoguzmy», «llomymsmun», «3aKOHOMEPHOCTH pOCTAa YHUCIEHHOCTH IONYJISLUU
uH}y30pun-Typenbkn», «llumessie memnm.

JlabopaTopHblie U NIpaKkTHYeCKHe PadoThI:

Jlaboparopuas padota Ne 3. «Mopdonorudeckre 0COOEHHOCTH PACTCHHUI U3 Pa3HBIX MECT
oOUTaHUSY.

JlaboparopHas pabota Ne 4. «BnusHue cBeTa Ha POCT U pa3BUTHE YEPEHKOB KOJIEyca.

[Tpaktuueckas padota Ne 2. «IToAacuéT MIOTHOCTH MOMYJISAIMA pa3HBIX BUIOB PACTCHUI.

Tema 4. CoolmiecTBa U 3KOJIOTHYECKHE CHCTEMbI.

CoobmectBo  opranuzmMoB —  OuoneHo3. CTpykTypsl  OuoleHo3a:  BHJOBafd,
NpOCTpaHCTBEHHas, Tpoduueckas (mumieBast). Bunsl-noMmuHanTel. CBsi3M B OHOIIEHO3E.

Dkonoruyeckue cuctembl (dKkocuctemsl). [loHsTHe 00 sKOcHCTEME M OHOTEOIeHO3E.
@OYHKIMOHAIbHBIE KOMIIOHEHTBl 3IKOCHCTEMBI: IPOJIYLIEHTbI, KOHCYMEHTBI, PENYLICHTHI.
KpyroBopot BemecTB M HOTOK 3HEPrHH B dKocucTeMe. Tpoduueckue (MHUILEBHIE) YPOBHU
skocuctembl. [lumeBbie mnenu u cetd. OCHOBHBIE IIOKa3aTeld S3KOCHUCTEMBI: Ouomacca,
OPOAYKIHMsI. DKOJOTHYECKHE MUPAMUAbL: TMPOAYKIMU, YUCICHHOCTH, Ouomacchl. CBoOMCTBa
9KOCUCTEM: YCTOMYMBOCTb, CAMOPETyJIsiius, pazputue. Cykieccus.

[IpuponHbie 3KOCHCTEMBL. JKOCHUCTEMBI 03€p M peK. OJKocHucTeMa XBOWHOTO WU
LIMPOKOJINCTBEHHOTO JIECa.

AHTPOTIOT€HHBIE IKOCUCTEMBL. ATPOIKOCHCTEMBI. Y POOIKOCHUCTEMBL. buojormueckoe u
XO035ICTBEHHOE 3HaYEHHE arpO3KOCUCTEM U YPOOIKOCUCTEM.

buopasHoobpasue kak (akTop ycTOMUMBOCTH dKOocucTeM. CoxpaHeHHe OHOJIOTHYECKOro
pa3zHooOpasus Ha 3emiie.

VYuenune B. U. Bepuaackoro o 6uocdepe. I'panuiibl, coctaB u cTpykTypa ouocdepst. XKusoe
BemecTBO M ero ¢QyHkmuu. OcobeHHOCTH OHOChepbl Kak TIJI00aJbHOW 3KOCHCTEMBI.
JluHaMuyeckoe paBHOBecHe U oOpaTHas cBs3b B Ouocpepe.

KpyroBopoTbl BemiecTB M OHOr€OXMMHYECKHE ILMKIBI JIEMEHTOB (YIiiepoja, a3oTa).
3oHanbHOCTH OMocdepsl. OCHOBHBIE OMOMBI CYIITH.

UYenoseuectBo B Ouochepe 3emunn. AHTpoIoreHHbie u3MeHeHnus B onocdepe. ['nmodanpHbIe
HKOJIOTMUYECKHE TPOOIIEMBI.

CocyecTBoBaHuE IPUPOBI U YenoBeyecTBa. CoxpaHeHne OMOpa3HOOO0pa3Hs Kak OCHOBA
ycroifunBocTu Onochepsl. OCHOBA PALlMOHATIBHOIO YIPABICHUS MPUPOIAHBIMU PECYpcaMH U MX
ucnosb3oBaHue. JloCTHKEHHs OMOJIOTUU M OXpaHa IPUPOIbI.

JleMoHCTpanum:

[Toptpetsr: A. JIx. Tercnu, B. H. Cykaués, B. 1. Bepnaackuii.

Tabmuuel u cxemsl: «[lumessle nenuy», «brUOIEHO3: cocTaB U CTPYKTypa», «lIpupoaHbie
coobmectBay, «llenu mnurtanus», «Okonoruueckas nupamuga», «buochepa u yenosek»,
«3JKocucTEMAa MUPOKOIUCTBEHHOTO Jiecay, « IKOCUCTEMA XBOMHOTO Jiecay, «bHo1eH03 BogoEmMay,
«ArpoueHos3», «lIpumepHble aHTPONOTeHHbIE BO3JEHCTBHS Ha NpUPOAY», «Baxkueiimue
UCTOYHUKH 3arps3HEHUs] BO3AyXa U I'PYHTOBBIX BOJ», «llouBa — BakHeWIIas COCTaBIAIOIIAs
ouocthepnr», «DakTopel gerpamanumu  nouB», «llapHukoBeli 3 dexT», «DaKkTOpHI
PamOaKTUBHOTO 3arpsi3HeHus: onocdeprl», «O0mas cTpykrypa ouocheps», «Pacnpoctpanenue
xu3HH B Onochepe», «O30HOBBIN dKkpaH Ouochepsr», «KpyroBopor yriepoma B O6umocdepe»,
«KpyroBopot a3ota B mpUpoie».

O6GopynoBanue: Moaenb-anTuIuKanus « Tumiuaneie OUoIeH03b», TepOapuil «PacTurensHbie
coobmiecTBa», Koiekuuun «buoneHosy, «Bpeautenn BaKHEHIINX CEIbCKOXO3SHCTBEHHBIX



KyJIbTyp», TepOapuu M KOJUIEKIIMM PACTeHMM W KUBOTHBIX, NPHUHAJJICKAIIME K pa3HbIM
AKOJIOTMYECKUM Tpymnmnam oaHoro Buaa, Kpachas kaura Poccuiickoit Denepanuu, n300pakeHUs
OXPAHSEMBIX BHUJIOB PACTCHUM U KUBOTHBIX.
HJTAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITIPOI'PAMMBI 110 BUOJIOT'MU HA
BA30BOM YPOBHE CPEJHEI'O OBLIEI'O OBPA3OBAHUSA

Cormacao ®I'OC COO, ycraHaBIMBaIOTCA TpeOOBaHUS K PE3yJbTaTaM OCBOCHHS
00y4aroIMMHUCS IPOrpaMM CpeHero o01ero o0pa3oBaHus: JUYHOCTHBIM, METANIPEIMETHBIM U
MPEIMETHBIM.

JIMYHOCTHBIE PE3YJIbTATHBI

B CTPYKTYPC JHMYHOCTHBIX PE3YJIbTATOB OCBOCHHA IIPECAMCTA «buomxorusy BbIJCIICHBI
CIICAYIOIIME  COCTAaBIIAIONIME: OCO3HAaHWE OOY4YaIOMIMMHUCS  POCCUHCKOW  TpakJaHCKON
UJCHTUYHOCTH — TOTOBHOCTH K CaMOPa3BUTHIO, CaMOCTOATEIHLHOCTH M CAaMOOIpPEAENCHUIO,
HAIMYUE MOTHBAIMM K OOy4YeHHIO OWOJIOTHH, IEJCHANPABICHHOE pPAa3BUTHE BHYTPEHHUX
yOeXACHHUI JTUYHOCTH Ha OCHOBE KIFOUYEBBIX LIEHHOCTEW M MCTOPHUUECKUX TPAIULUN pa3BUTHUS
OMOJOTUYECKOTr0 3HAHUS, TOTOBHOCTh M CIOCOOHOCTH 00Y4YaIOIINXCsl PYKOBOJICTBOBATHCS B CBOEH
ACATCIIBHOCTH LCHHOCTHO-CMBICIIOBBIMH YCTAHOBKAMH, IPUCYIIUMU CHUCTEME OMOJIOTMYECKOT0
00pa3zoBaHusl, HAJTUYHE IKOJIOTHYECKOTO MPABOCO3HAHUS, CIIOCOOHOCTH CTaBUTH 1IEJIU U CTPOUTH
JKU3HCHHBIC I1JIaHBI.

JInuaOCTHBIC pE3yiabTaTbl OCBOCHUA IMPECAMCTA «buonorusa» JOCTUTAaKOTCA B C€AUHCTBEC
yueOHOM M BOCIUTATEIbHON AEATEIHLHOCTH B COOTBETCTBUM C TPAAUIIMOHHBIMH POCCHUHCKUMU
COLIMOKYJIBTYPHBIMH, UCTOPHUECKUMU M JTYXOBHO-HPABCTBEHHBIMH IICHHOCTSIMU, IPUHATHIMU B
oOmiecTBe MpaBUJIaMH U HOPMaMu MOBEACHHUS M CIOCOOCTBYIOT MpOIlEcCaM CaMOIIO3HaHMS,
CaMOBOCIIUTAaHUA M CaMOPA3BUTHs, PA3BUTHUSI BHYTPEHHEH MO3UILIMM JIMYHOCTH, MAaTPUOTH3MA,
YBaXXEHUS K 3aKOHY U IPABOIOPSAKY, YEIOBEKY TpyJa U CTaplieMy MOKOJIEHHUIO, B3aUMHOIO
YBaXEHUsI, OEpEeKHOro  OTHOIIEHUS K  KyJAbTYpHOMY  HAClIE€QUI0O W  TpaJulusaM
MHOTOHAalIMOHAJIBHOTO Hapoaa Pocculickoint denepanuu, Npupoae U OKPYKarollen cpeie.

JImaaOCTHBIC PE3YyIbTAaTbl OCBOCHUS yqe6H0ro npeamMeTa «buomorus AOJDKHBI OTpaXXaTb
TOTOBHOCTb M CITOCOOHOCTH OOYYaIOIIUXCSl PYKOBOJICTBOBATHCA C(HOPMHUPOBAHHOW BHYTpPEHHEH
MO3ULIMEH JMYHOCTH, CHUCTEMON IIEHHOCTHBIX OpPUEHTAlUi, TO3UTUBHBIX BHYTPEHHHX
yOeXAeHU, COOTBETCTBYIONIMX TPAJAUIIMOHHBIM IIEHHOCTSIM  POCCHIICKOTO  OOIIecTBa,
pacHIMpeHNe KU3HEHHOTO OMNbITa U OMNbITa AEIATEIBHOCTH B MPOLECCE pealn3aliyd OCHOBHBIX
HaIlpaBJIE€HUN BOCIIUTATEIbHOM 1€ATEIbHOCTH, B TOM YUCJIE B YACTH:

1) rpakaIaHCKOro BOCIIMTAHUS

c(hOpMUPOBAHHOCTh TPAKIAHCKOW TO3WIIMK  OOydYalOIIeTOCs KaKk AaKTUBHOTO |
OTBETCTBEHHOTI'O 4JIeHa POCCUICKOTrO OOIIECTBA;

OCO3HAHHUE CBOMX KOHCTHTYIMOHHBIX IIpaB U 065{33HHOCTGI>'I, YBAXXCHHUEC 3aKOHA U
MPaBONOPSJIKA;

TOTOBHOCTh K COBMECTHOM TBOPUYECKOH NIEATEIBHOCTH MPHU CO3/IaHUU YUEOHBIX MPOECKTOB,
pelIeHnr y4eOHbBIX U TTO3HABATENbHBIX 33/1a4, BHITIOJTHEHUH OMOIOTHYECKUX YKCIIEPUMEHTOB;

CIIOCOOHOCTh  ONPENENATh COOCTBEHHYIO TO3HMIIMIO TIO OTHOIICHHIO K SIBICHUSM
COBPEMEHHOM KU3HU U OOBSICHSATH €€;

YMCHUC YUUTBIBATH B CBOUX )IeflCTBHSIX HeO6XO}II/IMOCTB KOHCTPYKTUBHOI'O
BSaHMOHeﬁCTBHﬂ J'IIO)ICfI C pasHbIMHA y6e>1<)1eH1/1$[M1/1, KYJIBTYPHBIMHU LEHHOCTAMU U COLIMATIbHBIM
TTOJIOKEHUEM;



TOTOBHOCTh K COTPYJHHYECTBY B IIPOLIECCE COBMECTHOIO BBIIOJHEHHUS Y4YCOHBIX,
[IO3HABATEJIbHBIX M HCCIEAOBATEIbCKUX 3aJa4, YBAXUTEJIBHOIO OTHOLIEHUS K MHEHMIO
OTIIIOHEHTOB MPU 0OCYXIEHUH CIIOPHBIX BOIPOCOB OMOJIOTUYECKOTO CO/ICPIKAHMS,

TOTOBHOCTb K T'YMaHUTapHOU U BOJIOHTEPCKOU 1E€ATEIbHOCTH;

2) IaTPHOTHYECKOr0 BOCTIMTAHUS:

c(OPMHUPOBAHHOCTb POCCUHCKOM IPaXkAaHCKOM NICHTUYHOCTH, TATPUOTU3MA, YBAKEHUSI K
CBOEMY HapoJ]ly, 4yBCTBa OTBETCTBEHHOCTH mepen PoauHOM, ropioctu 3a CBOW Kpail, CBOIO
Ponuny, cBOH SI3BIK U KYJIBTYpY, IPOLIOE U HACTOSIILIEE MHOTOHALIMOHAIBHOr0 Hapoaa Poccuy;

LIEHHOCTHOE OTHOLIEHUE K PUPOJIHOMY HACIIEIUIO U TaMATHUKAM IPUPO/IbL, TOCTUKEHUAM
Poccun B Hayke, UCKycCTBE, CIIOPTE, TEXHOJIOTUAX, TPYIE;

CIIOCOOHOCTh OLIEHMBATh BKJIAJl POCCUMCKUX YUEHBIX B CTAHOBJICHUE U Pa3BUTHE OMOJIOTHH,
NOHMMaHMUA 3HA4YECHUsT OWOJIOTUM B TMO3HAHWU 3aKOHOB TPUPOABI, B JKU3HM YEJOBEKAa U
COBPEMEHHOT0 00IIeCTBa;

uzelHas yoex1€HHOCTh, TOTOBHOCTh K CIIYXKEHHUIO U 3amure OTeyecTBa, OTBETCTBEHHOCTh
3a ero cyas0y;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSL:

0CO3HaHME AYXOBHBIX LIEHHOCTEH POCCUIICKOI0 Hapoa;

c(OpMUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, ITUYECKOT0 MIOBEJCHMUS;

CIIOCOOHOCTh OLIEHUBATh CUTYALIMIO U IPUHUMATh OCO3HAHHBIE PELLIEHUS, OPUEHTUPYSICh Ha
MOpaIbHO-HPABCTBEHHbBIE HOPMBI U LIECHHOCTH;

OCO3HAHME JIMYHOTO BKJIAJa B IOCTPOEHUE YCTOMUUBOTO OYIYIIETo;

OTBETCTBEHHOE OTHOILIEHHE K CBOUM POJUTENSIM, CO3JaHUIO CEMbU HAa OCHOBE OCO3HAHHOT'O
HPUHATHS LIEHHOCTEH CeMEeMHOM KU3HU B COOTBETCTBUU C TpaIuLMsIMU Hapo10B Poccuu;

4) 3¢TeTHYECKOI0 BOCIIUTAHUS

ACTETUYECKOE OTHOLIEHHWE K MHpY, BKIIOYasl 3CTETHKY ObITa, HAYYHOTO U TEXHHYECKOTO
TBOpPYECTBA, CIIOPTA, TPY/1a, OOIIECTBEHHBIX OTHOIIEHUH;

MOHMMAaHNE YMOLIMOHAJIBHOTO BO3EUCTBUS )KUBOUM MPUPOABI U €€ LIEHHOCTH;

FOTOBHOCTh K CaMOBBIPQXKEHHMIO B Pa3HbIX BHUJAX HMCKYCCTBA, CTPEMJIEHUE IMPOSBIIATH
KayecTBa TBOPUYECKON JIMUHOCTH;

5) ¢usuyeckoro BocnuTanus, GOpPMHPOBAHMSA  KYJBTYPbl 310pPOBbS W
IMOLMOHAJIBLHOIO 0/1aronoJIy4us:

NOHUMaHME U peanu3alys 370pOBoro U 0e30macHoro odpasa *HU3HH (370pOBOE MUTAHHE,
COOJIIO/IeHHE TUTHMEHUYECKUX MPaBMJI U HOPM, COATaHCUPOBAHHBINA PEKUM 3aHATHH M OTABIXA,
perynsipHas (u3nueckass aKTUBHOCTH), OEpeKHOro, OTBETCTBEHHOIO U KOMIETEHTHOTO
OTHOLIEHUSI K COOCTBEHHOMY (PU3MUECKOMY U IICUXUUECKOMY 3/I0POBBIO;

MOHMMAaHHE IEHHOCTU TPaBUJ HWHAMBUAYAJIBHOTO M KOJUIEKTUBHOIO 0€30MacHOro
MOBE/ICHUS B CUTYaLUSAX, YTPOXKAIOLIUX 3/I0POBbIO U KHU3HU JIIOJIEH;

OCO3HAaHHE TMOCHEACTBUM M HENPHUATHS BPEIHBIX NPUBBIYEK (YHOTpPEOJIEHUs alaKoroJid,
HapKOTHKOB, KYpEHHS);

6) TPY10BOr0 BOCIIUTAHUSA:

TOTOBHOCTb K TPYZy, OCO3HAaHHE LIEHHOCTH MacTepCTBa, TPYI0JI00ue;

TOTOBHOCTb K aKTUBHOMU JEATEIbHOCTH TEXHOJOTHUECKON U COLIMAIbHON HAIIPaBIEHHOCTH,
CIIOCOOHOCTh MHUIIMUPOBATD, IUTAHUPOBATh U CAMOCTOSITENILHO BBITIOJIHATH TAKYIO EATEIbHOCTD;

MHTEpEC K pa3iuyHbIM chepam npodhecCHoHATbHOU AeATeIbHOCTH, YMEHHE COBEpIIATh
OCO3HaAHHBII BEIOOP OymyIieit mpodeccuu u peaaTn30BbhIBaTh COOCTBEHHBIE JKU3HEHHBIE TUIAHBI;

TOTOBHOCTb U CIIOCOOHOCTh K 0Opa3oBaHHMIO U CaMOOOpa30BaHUIO Ha MPOTSKEHUH BCel



KU3HU;

7) 3KOI0TrNYeCKOr0 BOCIIMTAHMSA:

HKOJIOTHYECKH IIeJIeCO00pa3HOe OTHOIIEHUE K MPUPOAE KaK UCTOYHHMKY JKM3HU HA 3eMile,
OCHOBE €€ CYIIECTBOBAHHS;

MOBBIIIEHUE YPOBHS OSKOJIOTMYECKON KYJIbTYpBl: MPUOOpETEHHE OIBbITAa IIAHUPOBAHUS
IIOCTYIIKOB M OLIEHKH UX BO3MOXHBIX ITOCJIEICTBUM ISl OKPYKAIOLIEN CPE.Ibl;

0CO3HaHME ITI00AIIBHOTO XapaKTepa 3KOJIOIMYECKUX MPoOIeM U IyTel UX peleHus;

CHOCOOHOCTh MCII0JIb30BaTh NPHOOpPETaeMble IPU U3YYEHUM OMOJIOIMU 3HAHMS U yMEHUS
IpU pELIEHUuH MpoOJsieM, CBS3aHHBIX C palMOHAJIBHBIM IPHPOJONOJIB30BaHUEM (COOII0AEHNE
IIPaBWJI IIOBEJIEHUS B INPHUPOJE, HAIpPABICHHBIX HAa COXPAaHEHUE PABHOBECHUS B IKOCHUCTEMAX,
OXpaHy BUOB, YKOCHCTEM, Orochepsl);

AKTHUBHOE HEINPUATUE JEHUCTBHUM, INPUHOCAIIMX BpEI OKPYKAOLICH HNPUPOIHOM cpene,
YMEHHUE TMPOTHO3MPOBATH HEOJIArONPHUATHBIE SKOJIOTUYECKHE MOCIEICTBUS MPEANPHHUMACMBIX
JEHCTBUH U NIPENOTBPALLATD UX;

HaJIMYME Pa3BUTOrO HKOJOTMYECKOTO MBIIUIEHUS, JKOJOTMYECKOW KYJIbTYpbI, OIIBITA
JEATEIIBHOCTH  DKOJIOTMYECKOW  HANpaBICHHOCTH, YMEHHsA pYKOBOJCTBOBATbCSI HMMHU B
[IO3HABATEJIbHON, KOMMYHUKATUBHOM M COLMAJIBHOM IPAKTHUKE, IOTOBHOCTU K Y4YacTHIO B
IIPAKTUYECKON JEATEIbHOCTH dKOJIOTHUECKONW HAIIPABIECHHOCTH;

8) HeHHOCTH HAYYHOI'0 NO3HAHMSA:

c(OpMHUPOBAHHOCT MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YpPOBHIO
pa3BUTHUSI HayKd M OOIIECTBEHHOM MpPAaKTUKM, OCHOBAHHOTO Ha JUAJIOre KYJIbTYD,
CHOCOOCTBYIOLIETO0 OCO3HAHUIO CBOET0 MECTa B MOJUKYJIBTYPHOM MHUPE;

COBEPLICHCTBOBAHUE S3bIKOBOM M UNTATENICKON KyJIBTYPHI KaK CPEICTBA B3aUMOIECHCTBUSA
MEXy JIFOJIbMU U TIO3HAHUS MUDA,

NOHMMaHue cnenu(uku OMONOrMM Kak HayKH, OCO3HaHMA €€ posid B (OPMHPOBAHUU
palMOHATIBHOIO HAyYHOT'O MBIIUIEHHUS, CO3/1aHUU LIEJIOCTHOTO MPEACTABICHUs 00 OKpyKarolieM
MUpE Kak O €IWHCTBE IMpHUPOAbI, 4YeloBeKa M oOuiecTBa, B MO3HAHUU MPHUPOJIHBIX
3aKOHOMEPHOCTEH U pelIeHnH MpoodieM COXpaHEeHUsl IPUPOIHOTO PaBHOBECHS;

yOexAEHHOCTh B 3HAYUMOCTU OWOJIOTMM AJII COBPEMEHHOM LMBWIM3ALMU: 00ecCredeHus
HOBOT'O YpPOBHSI Pa3BUTHSI MEIULUHBI, CO3JaHUE NEPCIEKTUBHBIX OMOTEXHOJOTHUH, CIIOCOOHBIX
pewath pecypcHble MpoOIeMbl pa3BUTHsI YEJIOBEUECTBA, MOMCKA IyTeH BBIX0J1a U3 II100AIbHBIX
HKOJIOTHUECKUX Mpo0sieM U obecrieueHus nepexosia K yCTOWIMBOMY pa3BUTHIO, PALUOHATBHOMY
UCIOJIb30BaHUIO MPUPOIHBIX PECYPCOB U (HOPMUPOBAHHUIO HOBBIX CTAH/IAPTOB JKU3HU;

3aMHTEPECOBAHHOCTh B MOJYYEHUU OMOJIOTMYECKMX 3HAHMM B LIEJISIX MOBBIMIEHUS OO0Iei
KYJIbTYpPbl, €CTECTBEHHO-HAy4YHON TI'pPAMOTHOCTH, KaK COCTAaBHOM 4YacTH (PYHKIMOHAIbHON
rPaMOTHOCTH o0yuarouuxcs, GopMUpyeMoil pu U3yd4eHUn OUOJIOTHH;

MOHMMAHHE CYIIHOCTH METOJIOB MO3HAHUS, MCIOIb3YEMbIX B E€CTECTBEHHBIX HayKax,
CIIOCOOHOCTH HCIIOJIb30BaTh TIOJy4yaeMble 3HAHUS U1 aHaidu3a U OOBSICHEHHs SBJICHUUN
OKpPY’KAIOIIer0 MHpa M MNPOMCXOIAIMIMX B HEM H3MEHEHHH, yMEHHeE JelaTh OOOCHOBaHHbBIE
3aKJIIOYEHHUsS Ha OCHOBE HAy4YHBIX (PAKTOB M MMEIOUIMXCS JaHHBIX C IENbI0 TOJXY4YeHUs
JIOCTOBEPHBIX BBIBOJIOB;

CHOCOOHOCTh CAaMOCTOSITENIBHO HCMOJIb30BaTh OWOJIOTUYECKUE 3HAHUS JUISl pEIIeHUs
po0JieM B peabHBIX )KMU3HEHHBIX CUTYAIIMSIX;

OCO3HAaHHE IIEHHOCTH HAay4YHOH JeATeNIbHOCTH, TOTOBHOCTh OCYILIECTBISATh MPOEKTHYIO U
HCCJIEIOBATEIbCKYIO AESITEIbHOCTh HHAUBUAYAIBHO U B TPYIIIIE;

TOTOBHOCTb U CIIOCOOHOCTh K HEMPEpPHIBHOMY 00pa3oBaHUI0 M CaMOOOpPa30BaHHUIO, K



AKTUBHOMY TIOJYYEHHIO HOBBIX 3HAaHMM 1O OHOJOTMH B COOTBETCTBUM C >KU3HEHHBIMHU
OTPEOHOCTSMH.

METANPEIMETHBIE PE3YJIbTATHI

MertamnpenMeTHbIe pe3yNbTaThl OCBOCHUS yueOHOro mpeamera «buosorus» BKIIOYAIOT:
3HaYuMble g (OPMHUPOBAHHS MHPOBO33PEHHS OOYYAIOMIMXCS  MEXKIUCIUIUIMHAPHBIC
(MeXnpeaMeTHbIE) OOIIeHAYYHbIE TOHATHSA, OTPAXKAIOIINE [EJIOCTHOCTh HAYYHOU KapTUHBI MUpa
U crienu(uKy METOJI0B IMO3HAHUs, UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (BEILIECTBO, SHEPTHS,
SBJIEHUE, TPOIECC, CHCTeMa, HAay4HbIM (akT, MPUHIIMI, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpHsI, UCCIe0BaHue, HAOII0eHNe, U3MEPEHUE, HKCIEPUMEHT U IPYTUX), YHHUBEpCAIbHBIC
yueOHble NeiicTBUs (TIO3HABaTeNbHbIE, KOMMYHUKATUBHBIC, PErYJIATUBHBIC), 00eCIeUNBAIOIINE
dbopMupoBaHre (PYHKIIMOHATHHONH T'PAMOTHOCTH W COIMAIBHON KOMIETCHIIMUA OOYYaroIIMXcC,
CIIOCOOHOCTh o0yyJaromuxcs HCII0JIb30BaTh OCBOCHHBIE MEXIUCIUIUTMHAPHEIE,
MHUPOBO33PEHUYECKUE 3HAHUS M YHHUBEpCajdbHble YyueOHBbIC JAEWCTBHUS B II03HABATEIbHOW U
COLIMATILHOM MTPaKTHKE.

MetanpeameTHble pe3ylbTaThl OCBOCHHS MPOrPaMMBbI CPEIHEro o0Iero odpazoBaHUs
JOJIKHBI OTPaXKATh:

OBsJiajieHNe YHUBEPCAILHBIMH Y4eOHBIMH MO3HABATEIbHBIMH /1€ CTBUSIMM:

1) 6a3oBbIe JJOrHYECKHUeE TeHCTBUS:

CaMOCTOSITENIbHO (OPMYJIMPOBATh M aKTYaJIM3UPOBATh MPOOJIEeMy, paccMaTpuBaTh &
BCECTOPOHHE;

MCIOJIb30BATh MPU OCBOCHUH 3HAHUN TPUEMBI IOTHYECKOTO MBILIUICHUS (aHATu3a, CHHTE34,
CpaBHEHHMs, KiacCU(pUKalUU, OOOOIIEHUS), PACKPBIBATH CMBICI OHMOJIOTHYECKUX TMOHATUHN
(BBLIENATH UX XapaKTepHbIEC MPU3HAKU, YCTAHABINBATH CBSI3U C IPYTUMH IMOHSATUSIMU);

ONpeNeNaTh LeNN AEATeNbHOCTH, 3a7aBas MapaMeTpbl M KPUTEPUU HX JOCTHIKEHMS,
COOTHOCHTD PE3YNbTaThl A€ATEIbHOCTHU C TOCTABJICHHBIMHU LENISIMHU;

HCIIOJIb30BaTh OMOJIOTMYECKHE MOHSTHUSI JUIsl OObACHEHUs (AKTOB M SIBICHUN KUBOU
TIPUPOIB;

CTPOWTH JIOTHUECKUE PACCYKIEHUS (MHIYKTUBHBIC, JIeTyKTHBHEIE, 10 aHAJIOTHH ), BBISIBIISATH
3aKOHOMEPHOCTH M MPOTHBOPEUHUSI B PACCMAaTPUBAEMBIX SIBICHUSIX, (DOPMYIHPOBATH BBHIBOJBI U
3aKJIIOYECHHUS;

IPUMEHATh CXEMHO-MOJIENIbHBIE CPEACTBA JUIsl MPEJICTaBICHHs CYLIECTBEHHBIX CBA3eH U
OTHOILIEHHH B M3y4aeMbIX OHMOJIOTMYECKMX OOBEKTaX, a TAaKXKe MPOTUBOPEUYMH pa3HOro poja,
BBISIBJICHHBIX B Pa3JIMYHBIX WH()OPMAIIMOHHBIX UCTOUHUKAX;

pa3pabarbIBaTh TUIAH PEUICHUS MPOOJIEMBI ¢ YIETOM aHaJIM3a UMEIOIINXCS MaTEPUATBHBIX
¥ HEMaTepUAITbHBIX PECYPCOB;

BHOCHUTh KOPPEKTHBHI B JESTEIHHOCTh, OIICHUBATh COOTBETCTBHE PE3YJIbTATOB IEISM,
OIICHUBATh PUCKH MOCIICIICTBUH NS TETLHOCTH,

KOOPJIMHUPOBATh W BBIIOJHATH pPAabOTy B YCIOBUSAX pPEAJbHOrO, BHUPTYaJBHOTO U
KOMOWHUPOBAaHHOTO B3aUMOCHUCTBUS;

pa3BUBATh KPEATHMBHOE MBIIUICHUE NP PEILICHUH )KU3HEHHBIX MPOOIIEM.

2) 6a30BbIe HCCIET0BATEIbCKHE IeHCTBHS:

BJIAJICTh HaBBIKAMHU YUEOHO-HMCCIIEIOBATENBCKONH W MPOEKTHOW JIEATEILHOCTH, HaBBIKAMHU
pazpemieHusi mpoOaeM, CIOCOOHOCThIO U TOTOBHOCTBIO K CAMOCTOSTEILHOMY IOMCKY METOJIOB
pelIeHHsT MPAKTHYECKHX 3a/1a4, TPUMEHEHHIO Pa3IMYHBIX METOIOB TIO3HAHUS;

UCTIONIB30BaTh PA3JIMYHBIC BHIBI JCATEIBHOCTH IO TIOJYYEHHIO HOBOTO 3HAHHS, €ro



UHTEpIpeTaluy, NPeoOpa3oBaHUI0O U NMPUMEHEHHMIO B YYEOHBIX CUTyallUAX, B TOM 4HUCIIE IpU
CO3JIaHUH YYEOHBIX M COIIMATIBHBIX IPOCKTOB;

(dbopMHpOBaTh HAYYHBIA THII MBIIUICHHS, BIAJCTh HAYYHOW TEPMHHOJIOTHEH, KIIIOYEBBIMH
HNOHATUSIMU U METOJIaMU;

CTaBUTh M (OPMYIHUPOBATH COOCTBEHHBIE 3aJaud B OOPa30BaTENbHOU NEATEIBHOCTH U
KU3HEHHBIX CUTYaLUsX;

BBISBJIATh NPUYMHHO-CIICACTBEHHBIE CBSI3U M aKTyalM3UpOBaTh 3ajady, BBbIJBUIATh
TUIIOTE3Y €€ PELIeHUs, HAXOUTh apryMEHTHI JUIs 10Ka3aTelIbCTBA CBOMX YTBEPXKIECHUI, 3a/1aBaTh
napamMeTpbl U KpUTEPUH PEIIECHUS;

AQHAJIM3UPOBATH MOJIYUYEHHBIE B X0JI€ PELICHMS 3a/1a4H PE3YJIbTaThl, KPUTHUECKU OLIEHUBATh
UX IOCTOBEPHOCTH, [IPOTHO3UPOBATh U3MEHEHUE B HOBBIX YCIOBUSX;

JIaBaTh OLIEHKY HOBBIM CUTYallUsSM, OLEHUBATh IPUOOPETEHHBIN OMBIT;

OCYILIECTBJIATh LEJICHAIIPABJICHHBIM MOMCK NEpEHOca CPEACTB U CIOCOOOB JEHCTBUSA B
npo¢eCCHOHATILHYIO Cpeay;

yMeTh NEpEeHOCUTb 3HAHHWA B  IIO3HABATEJIIbHYIO M  IPAKTUYECKYI0  0O0JIacTH
KHU3HEIEeATEIIbHOCTH;

YMETh MHTEIPUPOBATh 3HAHUS U3 Pa3HBIX NPEIMETHBIX 001acTel;

BbIIBUTaTh HOBBIE WUJEH, IpEAJararb OpUTHMHAJIbHBIE MOJXOAbl U PELICHHs, CTaBUTh
po0JIEMBI U 3a/1a4H, JOMYCKAIOUINE aJbTEPHATUBHBIE PEIICHNUS.

3) padora ¢ unpopmaumeii:

OpUEHTUPOBATHCSA B PA3IMYHBIX MCTOYHMKAX HMH(OpManUU (TEKCTe yueOHOro mocolus,
HAY4YHO-TIOMYJISIPHON JMTepaType, OMOJOrMUECKUX CIOBapsX U CIPaBOYHHMKAX, KOMIIBIOTEPHBIX
06a3ax naHHbIX, B VIHTepHeTe), aHAIM3UPOBaTh MH(POPMALMIO pa3IUYHBIX BHUIOB U (opMm
IPECTaBICHUs, KpPUTUUYECKU OLIEHUBATh €€ I0CTOBEPHOCTh U HEPOTUBOPEUUBOCTb;

(dopMynupoBaTh 3ampoChl M TMPUMEHSATh pazIMYHbIE METOJbl NPH IOHCKE U OTOOpe
O6uonornyeckoi HMGopMaIK, He0OX0IMMOM /IS BHIOJTHEHUS y4eOHBIX 3a/1a4;

pUOOpETaTh OMBIT HCHOJB30BaHUS MH(POPMAIMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTHH,
COBEpUIEHCTBOBAThH KYJIbTYPY aKTUBHOT'O MCIOJIb30BaHUS PA3INYHBIX IOMCKOBBIX CHCTEM;

CaMOCTOSITENIbHO BBIOMPATh ONTHUMAJIbHYIO (OpMYy MpeACTaBIeHUS OHOIOrHYECKON
uH(popMaluu (cxemsl, rpaduKu, JUarpaMmmbl, TAOIHUIbI, PUCYHKH U IPYTroe);

UCMOJIb30BaTh HAy4HbIN $3bIK B KauecTBE CpeAcTBa IMpH paboTe ¢ OHOIOTHYECKOM
uHpopMaLrel: TpUMEHATh XUMHYECKHe, (PU3NYecKre U MaTeMaTH4eCKUe 3HAKU U CHUMBOJIBI,
dopmynbl, ab0peBHaTypy, HOMEHKIATypy, MCIIOIb30BaTh W NpeoOpa3oBbIBATh 3HAKOBO-
CHUMBOJINYECKUE CPEACTBA HAMJIAIHOCTH;

BJIQ/IETh HABbIKAMHU pAClO3HABaHUS U 3alIUTHl HHpOpMAIMH, HHOOPMALMOHHON
0€30I1aCHOCTH JTMYHOCTH.

OsiaieHHe YHUBePCAJIbHBIMH KOMMYHUKATHUBHBIMH el CTBUAMM:

1) obenne:

OCYILECTBIISATh KOMMYHHKAIIUK BO BcexX cepax >KM3HM, aKTUBHO y4acTBOBATh B JUAJIOTE
WIN JIUCKYCCUU TI0 CYIIECTBY 0OCYXIaeMoil TeMbl (YMEHHE 3a/1aBaTh BOIPOCHI, BBICKA3bIBATh
CYXKIEHHSI OTHOCUTEJIBHO BBINOJHEHMSI NPEUIaraéMod 3aJaud, Y4YWUTHIBaTb HHTEPECH U
COIJIACOBAHHOCTh MO3ULIMH IPYTUX YYaCTHUKOB JIMAJIOTa WM JUCKYCCHH);

pacro3HaBaTh HeBepOaJbHBIE CpEJCTBAa OOIICHMs, MOHMMATh 3HAYEHHE COIMAJIbHBIX
3HAKOB, MPEANOCHIJIOK BOZHUKHOBEHUSI KOH(JIMKTHBIX CUTYallul, yMETh CMAT4aTh KOH(IUKTHI U
BECTH MEPErOBOPHI;

BJIQJIETh PA3IMYHBIMU clOco0aMu OOIIEHHS M B3aMMOJCHCTBHS, MOHMMATh HaMepeHUs



JpYTUX JIOAEH, MPOSIBIIATh YBAXKUTEIBHOE OTHOLIEHHE K COOECEHUKY U B KOPPEKTHOH (opme
(bopMyIHpOBaTH CBOU BO3PAKECHUS;

pa3BEPHYTO U JIOTUYHO H3JIaraTb CBOK TOUYKY 3PEHUS C HCIOJb30BAHUEM SI3BIKOBBIX
CPEICTB.

2) cCOBMeCTHAs 1eSITeJIbHOCTh:

IOHUMAaTh M MCIIOJIb30BaTh IPEUMYIIECTBA KOMaHAHOW M MHIUBUAYAJIbHONH pabOThI IpU
peleHnH OMOIOTnYecKo MpodsieMbl, 0OOCHOBBIBaTh HEOOXOAUMOCTh IPUMEHEHUS TPYIIIOBBIX
(GopM B3aMMOAEUCTBUS NIPH PELLICHUH y4eOHOM 3a1auu;

BbIOMpPATh TEMATUKY M METO/bl COBMECTHBIX JEHCTBHH ¢ yuy€ToM OOIIMX MHTEPECOB U
BO3MO>KHOCTEH Ka)kJI0T0 4jI€Ha KOJUIEKTHUBA;

IPUHUMATh LEIM COBMECTHOM JEATEIbHOCTH, OPIraHWU30BbIBaTH M KOOPAHMHUPOBATH
JIEHCTBHS 110 €€ JOCTUKEHUIO: COCTABIIATH IUIaH JCHCTBUN, PACIIPEAEIIAT POJIA C Y4ETOM MHEHUN
Y4aCTHUKOB, OOCYXKIaTh PE3yJIbTaThl COBMECTHON PaOOTHI;

OLIEHUBATh Ka4eCTBO CBOETO BKJIAJA U KAXJOr0 YYaCTHHUKA KOMaH/bl B OOLIUI pe3yibTaT
10 Pa3pabOTaHHBIM KPUTEPHSIM;

IpejuiaraTb HOBBIE IIPOEKTHI, OLICHWBATHh HAEHU C IO3ULUU HOBU3HBI, OPUTMHAIBHOCTH,
IIPAKTUYECKON 3HAYMMOCTH;

OCYIIECTBJISITh IMO3UTUBHOE CTPATETMYECKOE IIOBEJEHUE B PAa3IMUHBIX CUTYyallUsX,
IPOSBIISATH TBOPUYECTBO U BOOOpAKEHHE, ObITH MHUIIMATHBHBIM.

Osgi1aieHHe YHUBEPCAJbHBIMHU PeryITHBHBIMH J1eHCTBUSIMU:

1) camoopranu3amnms:

UCIOJIb30BaTh OMOJOrMYECKUE 3HAaHUS [UI BBIABICHHUS NpoOJIeM M UX pELIeHHUs B
KU3HEHHBIX M YUE€OHBIX CUTYallUsX;

BbIOMpPATh Ha OCHOBE OMOJIOIMYECKMX 3HAHUU LIEIEBbIE M CMBICIIOBBIE YCTAHOBKU B CBOMX
JEUCTBUAX M IOCTYINKAaX IO OTHOLIEHUIO K >KMBOW INPHUPOAE, CBOEMY 3J0POBBIO U 30POBBIO
OKpPYXKarOIIHX;

CaMOCTOSITENIbHO OCYILLECTBIISTh MO3HABATEIbHYIO JESATEIbHOCTh, BBISBIATH MPOOJIEMBI,
CTaBUTh M (OPMYIUPOBATh COOCTBEHHBIE 3aJayll B OOpa30BATEIBHOW JEATEIBHOCTH U
YKU3HEHHBIX CUTYaIUsX;

CaMOCTOSITENIbHO COCTABJISATH IUIAH PELIeHUs! MPoOIeMbl C YUETOM UMEIOLUXCSI PECYPCOB,
COOCTBEHHBIX BO3MOXKHOCTEH U MPeINOYTEHUH;

JIaBaTh OLIEHKY HOBBIM CUTYaLUsIM;

pacuIMpsATh paMKH Y4eOHOI0 IIPeMETa Ha OCHOBE JIMYHBIX MPEANOYTEHHIA;

JieNiaTh OCO3HAaHHBIN BBIOODP, apryMEHTHPOBATH €ro, OpaTh OTBETCTBEHHOCTD 3a PELICHUE;

OLICHUBATh IPUOOPETEHHBIN OMBIT;

Croco0cTBOBaTh (POPMHUPOBAHUIO U TPOSBICHUIO HIMPOKOM APYAULIUY B Pa3HBIX 00JIaCTSIX
3HAHUU, TOCTOSITHHO TOBBIIIATH CBOI 00pa30BaTeIbHBIA U KYJIbTYPHBIH YPOBEHb.

2) CAMOKOHTPOJIb:

J1aBaThb OLIEHKY HOBBIM CHUTYallUsIM, BHOCUTb KOPPEKTUBBI B JAESTEIbHOCTH, OLIEHUBATH
COOTBETCTBUE PE3YNIbTATOB LENISM;

BJIaJICTh HAaBBIKAMU ITO3HABATEIbHON pedieKCHU KaK OCO3HAHUS COBEpIIAEMBIX NeHCTBUI
U MBICIIUTENBHBIX MPOIECCOB, UX PE3YJIbTaTOB U OCHOBAHUI, UCIIOIB30BaTh NMPUEMBI pedieKCun
JUTSL OLIEHKU CUTYaI[H, BBIOOpAa BEPHOTO PEIICHMUS;

YMETb OLIEHUBATh PUCKH U CBOEBPEMEHHO NMPUHUMATh PEIICHUS M0 UX CHIKEHUIO;

MPUHUMATh MOTHUBBI U apTYMEHTHI JPYTUX IPU aHAINU3€E PE3yJIbTaTOB JAEATEIbHOCTH;

3) npuHsATHE CEOs U APYIrUX:



IPUHUMATh ce0s, IOHUMasi CBOM HEJOCTATKH U JOCTOMHCTBA;

IIPUHUMATh MOTUBBI U apIyMEHTBI JPYIUX IIPU aHAIU3€ PE3YJIbTATOB IEATEIBHOCTH;
IpU3HABaTh CBOE IIPABO U IPABO APYTUX HA OLINOKU;

pa3BUBATh CIIOCOOHOCTH TOHUMATh MHUP C IMO3UIMU APYrOro 4eIOBEKa.

INPEJIMETHBIE PE3YJIBTATDI

[TpenmerHble pe3ynbraThl ocBoeHUs nporpaMMbl COO no 6uonoruu Ha 6a30BOM YpOBHE
BKJIIOYAIOT crieruduueckue s yueOHoro npeamera «buoaorus» HaydHble 3HAHMsI, YMEHUS U
crocoObl JeMCTBUH IO OCBOCHMIO, HHTEpHpETallMd U NpeoOpa3oBaHUIO 3HAHWM, BUIbI
JESATEIIBHOCTH 1O IOJYyYEHUI0 HOBOTO 3HAHMS M NMPUMEHEHMIO 3HAHUN B Pa3IMUHBIX Y4eOHBIX
CHUTYAaIlHAX, & TAK)KE B PEATbHBIX )KU3HEHHBIX CUTYallUsX, CBI3aHHBIX C Onosorueil. B mporpamme
IpeIMETHBIC PE3YNIbTaThl MPEACTABICHBI IO roJaM 00yUeHHS.

[IpenmeTrHbIE pe3yabTaThl 0OCBOCHUA YueOHOTO npeamMeTa «buonorus» ¢ 10 knacce n0mKHBI
OTpaXkaTh:

c(OPMHUPOBAHHOCTh 3HAHMM O MECTe M pOJU OMOJOrMM B CHCTEME HAay4yHOI'O 3HAHUS
€CTECTBEHHBIX HayK, B (D)OPMUPOBAHMM COBPEMEHHOW €CTECTBEHHO-HAYUYHOW KapTHUHBI MHpa U
HAY4YHOTO MUPOBO33PEHUS, O BKJIA/Ie POCCUICKHUX U 3apyO0eKHbIX YUEHBIX-OUOJIOTOB B pa3BUTHE
O6uonornu, PyHKIIMOHAIBHOM TPAaMOTHOCTH YEJIOBEKa IS PELICHUS )KU3HEHHBIX 3a/1a4;

YMEHME PacKpbIBaTh COJIEPKaHUE OMOJOTMYECKMX TEPMUHOB U MOHATUM: )KU3HB, KJIETKa,
opranusM, MeTabou3M (0OMEH BEIIECTB U ITPEBpAIlEHIE YJHEPTUH ), TOMEOCTa3 (CaMOpETyIIsIus),
yYpOBHEBasi  OpraHu3alusi  JKUBBIX  CHCTEM, CaMOBOCHpPOHU3BENEHUE  (PEHpOIYKIIMS),
HaCJIEACTBEHHOCTh, U3MEHYMBOCTD, POCT U Pa3BUTHE;

yMEHHUE u3jiaraTb OHOJIOTMYECKHE TeOopuu (KJIEeTOYHas, XpPOMOCOMHAas, MyTallMOHHas,
HEHTpajbHas JorMa MOJEKylspHoil Ouonoruu), 3akonbl (I. Mennens, T. Moprana, H. U.
BaBuiosa) u yuenus (o eHTpax MHOI00Opasus U MPOMCXOXKACHUS KyIbTYpHbIX pactenuii H. 1.
BaBuioBa), onpenensts rpaHUIIbI UX TPUMEHUMOCTH K KUBBIM CHCTEMaM;

YMEHME BJa/IeTh METOJaMH Hay4yHOTO MO3HaHUs B OMOJIOTHMHU: HAOIIOJEHHE U ONHCaHUE
JKUBBIX CHCTEM, IIPOLIECCOB U SIBICHWUH, OpraHu3alus M MPOBEACHHE OHOJIOrH4YEeCKOro
HKCIIEPUMEHTA, BBIIBI)KEHUE THIOTE3bl, BBISIBICHHUE 3aBUCHUMOCTH MEXAY HCCIETyEeMbIMU
BEJIMYMHAMHU, OOBSICHEHHE IOJYyYEHHBIX pEe3yJIbTaTOB, HCIIOJIb30BAHHBIX HAy4YHBIX MOHSATHUH,
TEOpUH U 3aKOHOB, YMEHHE JIENIaTh BBIBOJIbI HA OCHOBAHUH IIOJYYEHHBIX PE3YJIbTAaTOB;

YMEHME BBIICISTh CYHIECTBEHHBIE NPU3HAKM BUPYCOB, KJIETOK MPOKApHOT U JYKapHuOT,
OJTHOKJIETOYHBIX U MHOTOKJIETOUHBIX OPTaHU3MOB, OCOOEHHOCTHU MPOLIECCOB: 0OMEHa BEIECTB U
IpEBpalleHUs] SHEPTUU B KIETKe, (OTOCHHTE3a, IMIACTUYECKOI0 U SHEPreTHYeckoro oOMeHa,
XEMOCHHTE3a, MUTO3a, MeH03a, OIJIOJIOTBOPEHHS], PA3MHOKEHUSI, NHANBUAYAIBHOIO Pa3BUTHUS
opranu3ma (OHTOTEHE3);

YMEHHE MPUMEHSATH MOJTY4YECHHbIE 3HAHUS N7 0OBSCHEHUS OMOJIOTMYECKUX MPOILIECCOB U
SBIICHUH, 111 IPUHATUS MPAKTUUYECKUX PEIIeHUI B TOBCETHEBHOM KU3HHU C LENbI0 00ecTieueHust
0€30IIaCHOCTH CBOETO 3[I0POBbS U 3/I0pPOBbS OKPYKAIOLIUX JIIOJIEH, COONIONEHUS HOPM
IPaMOTHOTO TOBEJEHHUsI B OKpYXaoIlleil NpUpOIHON cpeae, MOHMMaHUEe HEOOXOIMMOCTH
UCTIOJIb30BAaHUS JIOCTHKEHUN COBPEMEHHOW OMOJIOTMM M OMOTEXHOJIOTUH JJsl paliiOHAJIILHOTO
IPUPOIONOIB30BaAHUS;

YMEHHME pelllaTh »JJIEMEHTapHble TIE€HEeTHYECKHe 3a/Jadyl Ha MOHO- U JUTHOpUAHOE
CKpelllMBaHME, CLEIUIEHHOE HACJEeI0BaHNE, COCTABIATh CXEMbl MOHOTUOPUIHOTO CKPELIUBAHUS
JUISL TIpe/icKa3aHus Hacle0BaHUs IPU3HAKOB Y OPraHU3MOB;

YMEHHE BBIIOJIHATH JJAOOpAaTOpHbIE U MpaKTHUYECKHE padOThl, COOMIOAATh MpaBUia MpU



paboTe ¢ yueOHBIM | JIA0OPAaTOPHBIM 000PYIOBAHUEM;

yYMEHUE KPUTHYECKH OLIEHUBATh M WHTEPHPETHPOBATH HH(OPMAIUIO OHOIOTHYECKOTO
COJIEp’KaHusl, BKJIIOYAIOLIYIO IICEBJOHAy4YHbIE 3HAHUS M3 pa3jIMYHbIX HMCTOYHUKOB (CpencTBa
MaccoBOW HMH(pOpMAIMK, HAYYHO-TIONYJISIPHBIE MaTepHalIbl), ITUYECKHE ACIEKThl COBPEMEHHBIX
HCCIIeIOBaHUI B OMOJIOTHH, MEAUIIMHE, OMOTEXHOJIOTHH;

YMEHHE CO3/1aBaTh COOCTBEHHbIE NHUCHBMEHHBIE U YCTHBIE COOOIIeHUs, 00001as
OMOJIOTHYECKYI0O HMH(POpPMAIMI0 M3 HECKOJbKUX HCTOYHMKOB, TIPaMOTHO HCIIOJIb30BaTh
MOHSATUHHBIN anmapat OUOJIOTHH.

[IpenMeTHbIE pe3ynbTaThl OCBOCHUS YueOHOTO MpeamMeTa «buonorus» ¢ 11 knacce 1onKHbI
OTpaXkaTh:

c(OPMHPOBAHHOCTh 3HAHHH O MECT€ M POJU OMOJOTHMHM B CHCTEME HAayYHOTO 3HAHUS
€CTECTBEHHBIX HayK, B (DOPMUPOBAHHHM COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTUHBI MHpa U
HAYYHOTO MHUPOBO33PEHUS, O BKJIA/I€ POCCUICKHUX U 3apyOeKHBIX YUEHBIX-OUOJIOTOB B pa3BUTHE
Ounonoruu, PyHKIHOHAIBHON rPaMOTHOCTH YeJIOBEKa JJIsl PEeIICHUS )KU3HEHHBIX 3a/1a4;

YMEHHE PaCKPBIBATH COJIEPKaHNE OMOTOTHYECKUX TEPMUHOB U MOHSATHI: BUJI, MOMYJISIIIHS,
reHo(OoHA, SBONIONMS, [BWXKYIIUE CHIBl ((aKTOpb) 9SBOJIOIUHU, MPUCIOCOOIEHHOCTD
OpraHU3MOB, BHJ000pa3OBaHUE, JKOJOrHYecKHe (aKTOphl, HSKOCUCTEMa, MPOAYICHTHI,
KOHCYMEHTBI, PeyIIEHTHI, LIENH MUTaHHs, YKOJOTHUEeCKas MpaMua, Onoreomnenos, onochepa;

yMEHME Hu3araTb Ouosnoruueckue teopuu (3BomounoHHass Tteopust Y. JlapsuHna,
CUHTETHYECKasl TEOpUs SBOJIIOLIMH), 3aKOHBI U 3aKOHOMEPHOCTH (3aposiieBoro cxonacrsa K. M.
bapa, uepenoBanus rinaBHbIX HampasieHud u myted somonuu A. H. CesepuoBa, yueHus o
ouoctepe B. U. BepHanckoro), onpeaensTs TpaHUIbl UX TPUMEHUMOCTH K KUBBIM CHCTEMaM;

YMEHHE BJaJIeTh METOAaMH HAay4yHOTO MO3HAHUS B OMOJIOTHU: HAOIIOJACHHUE M OMHCAHUE
JKUBBIX CHCTEM, IIPOLIECCOB U SIBICHMI, OpraHu3alus ¢ MpOBEAEHHE OHOJIOTHYEeCKOro
DKCIEPUMEHTA, BBIIBW)KEHUE THMIIOTE3bl, BBISIBICHHE 3aBUCUMOCTH MEXAY HUCCIEIyEMBIMU
BEJIMYMHAMH, OOBSCHEHHE IOJIyYEHHBIX DPE3YyJIbTaTOB, HCIIOJIb30BAaHHBIX HAYYHBIX MOHSATHH,
TEOpUH U 3aKOHOB, YMEHHE JIEJIaTh BBIBOJbI HA OCHOBAHUU TOJYYEHHBIX PE3yJIbTAaTOB;

YMEHHE BBIIEIATh CYIIECTBEHHbIE IPU3HAKU CTPOCHUS OMOJIOrMYECKUX 00BEKTOB: BHJIOB,
NOMYJSIIMM, TPOAYLIEHTOB, KOHCYMEHTOB, PEAYLEHTOB, OHOre€OlleHO30B M 3KOCHUCTEM,
OCOOEHHOCTH  IPOLECCOB:  HACIEACTBEHHON  M3MEHYMBOCTH, €CTECTBEHHOTo  0TOOpa,
BU000pa30BaHus, NMPUCIIOCOOIEHHOCTH OPraHU3MOB, JEHCTBHS 3KOJIOIMYECKHX (DaKTOPOB Ha
OpraHM3MBl, IIEPEHOCA BELUIECTB U IIOTOKA 3HEPTUH B 3KOCUCTEMAX, aHTPOIIOINE€HHBIX N3MEHEHNH B
HKOCHUCTEMAX CBOEH MECTHOCTH, KpPYroBOpOoTa BEIIECTB M OHOr€OXMMUYECKHX IMKJIOB B
ouocdepe;

YMEHHME MPUMEHSATH MOJTY4YEHHbIE 3HAHUA N7 00BSCHEHUS OMOJIOTMYECKUX MPOILIECCOB U
SBJICHUH, 1151 IPUHATHS IPAKTUYECKUX PElIeHUI B TOBCETHEBHOM KU3HHU C LENbI0 00ecrieueHust
0€30MacHOCTH CBOEr0 3JI0POBbS U 37I0POBbSl OKPYKAIOIIUX JIIOJIEH, COONIIOJIEHUs HOpPM
rPaMOTHOTO TOBEACHHUSI B OKpYXKarolled MNPUPOAHON cpele, MOHMMaHHe HeoOXOIUMOCTU
MCIIOJIb30BaHUs JOCTUKEHUU COBPEMEHHOU ouonorun Ui paloHaIbHOIO
IPUPOIONOIB30BAHUS;

YMEHHUE pellaTh 3JIEMEHTapHble OHOJOTMYECKHE 3a/laud, COCTABISATh CXEMBbl IepeHoca
BEIIIECTB M YHEPIUU B SKOCUCTeMax (IIeTH MUTaHUs);

YMEHHE BBINOJIHATH JTAOOPATOpHbIE U IpaKTHUecKue paboThl, coOI0aTh MpaBuUia Mpu
paboTte ¢ yueOHBIM U JIabOpaTOPHBIM 000PYAOBAHUEM;

YMEHHE KPUTHYECKH OLIEHWBATh M WHTEPIPETHPOBATh HH(OpPMALHIO OHOJIOTHYECKOIro
CoJlep’KaHusl, BKIIIOYAIOLIYIO IICEBJOHAy4YHbIE 3HAHUS U3 Pa3IMYHbIX HCTOYHUKOB (CpelCTBa



MaccoBOi HMH(OpManuM, HAYYHO-TIOMYJISIPHBICE MaTepHasibl), pPaccMaTpUBaTh TIIOOAIHHBIC

HKOJIOTHYECKUE MPOOIEMBI COBPEMEHHOCTH, (DOPMUPOBATH MO OTHOIIEHUIO K HUM COOCTBEHHYIO

MMO3UIIUIO;

YMEHHE CO03/1aBaTh COOCTBEHHbIE NHCbMEHHBIE W YCTHBIE COOOIIEHUs, 00001mas

Ouonornyeckyro UMHPOpPMALUIO U3

MOHSATUHHBIN anmapat OHOJIOTHH.

HCCKOJIBKMX HCTOYHHKOB,

TEMATHYECKOE INTAHUPOBAHHUE

10 KUIACC

T'paMOTHO HCIIOJIb30BATh

HaumenoBanue
Ne

KoaunuecTBO 4acoB

DJIeKTpPOHHbIe (LM (POBHIe)
o0pa3oBaTe/ibHbIE pecypChl

pa3/iesioB U TeM
NMPOrpaMmbl

n/n
Bcero

Kounrtpousn
HbIe padoThbI

MpaxkTn
YyecKue
padoThI

buoiiorus kak Hayka

0.5

bubnnoreka IIOK
https://m.edsoo.ru/7f41c292
Poccniickas 35eKTpOHHAs
IIKOJIa
https://resh.edu.ru/subject/5/10/
®OI'MC Mos mikoma
https://lesson.edu.ru/06/10?class

JKusrle cucteMsbl U
WX OpraHu3alus

bubnnoreka IIOK
https://m.edsoo.ru/7f41c292
Poccniickas aekTpoHHas
IIKOJIa
https://resh.edu.ru/subject/5/10/
®OI'MC Mos mikomna
https://lesson.edu.ru/06/10?class

XUMHYECKUHN COCTaAB
U CTPOEHUE KIIETKU

bubmmoteka [IOK
https://m.edsoo.ru/7f41c292
Poccniickas aekTpoHHas
IIKOJIa
https://resh.edu.ru/subject/5/10/
®OI'MC Mos mikomna
https://lesson.edu.ru/06/10?class

KuzuenestenbHOCTh
KJIETKHA

bubmmoteka [IOK
https://m.edsoo.ru/7f41¢c292
Poccniickas anekTpoHHas
IIKOJIa
https://resh.edu.ru/subject/5/10/
®OI'YC Mos mikomna
https://lesson.edu.ru/06/10?class

Pasmuoxkenne n

WHIUBUTyaJIbHOE
5 pa3BuTHE 5
OpraHU3MOB

but6mmoreka [IOK
https://m.edsoo.ru/7f41¢c292
Poccniickas anekTpoHHas

IIKOJIa
https://resh.edu.ru/subject/5/10/



https://m.edsoo.ru/7f41c292
https://resh.edu.ru/subject/5/10/
https://lesson.edu.ru/06/10?class
https://m.edsoo.ru/7f41c292
https://resh.edu.ru/subject/5/10/
https://lesson.edu.ru/06/10?class
https://m.edsoo.ru/7f41c292
https://resh.edu.ru/subject/5/10/
https://lesson.edu.ru/06/10?class
https://m.edsoo.ru/7f41c292
https://resh.edu.ru/subject/5/10/
https://lesson.edu.ru/06/10?class
https://m.edsoo.ru/7f41c292
https://resh.edu.ru/subject/5/10/

®I'IC Mos mkoira
https://lesson.edu.ru/06/10?class
HacnencrBeHHocTh bubmuorexa [JOK
Y U3MEHYHUBOCTD https://m.edsoo.ru/7f41c292
OpraHu3MoOB Poccuiickas 351eKTpOHHAs
6 8 15 LIKOoJIa
https://resh.edu.ru/subject/5/10/
®I'IC Mos mkoira
https://lesson.edu.ru/06/10?class
Cenekius bubnuorexa [JOK
OpPraHUu3MOB. https://m.edsoo.ru/7f41¢292
OcHoBBI Poccuiickas 351eKTpOHHAsA
7 OHMOTEXHOIOTHHI 3 LIKOoJIa
https://resh.edu.ru/subject/5/10/
®I'C Mos mkoiia
https://lesson.edu.ru/06/10?class
Pe3epBHOE Bpems bubnuorexa [HOK
https://m.edso00.ru/7f41¢c292
Poccniickas 35eKTpOHHAs
8 1 LIKOJIa
https://resh.edu.ru/subject/5/10/
®I'MC Mos mkoiia
https://lesson.edu.ru/06/10?class
OBIIEE KOJIMYECTBO
YACOB IIO 34 4
ITPOT'PAMME
11 KJIACC
11 KJIACC
HaumenoBa | KoanvecTBo 4acos
Ne | Hme DJIeKTpOoHHbIe (LM (ppoBbIE)
n/ | pasaenoB u Bcee Kourpous Ipakruuec o0pa3oBaTe/ibHbIE
n TeM ro HbI€ KHe padoThl | Pecypchl
NPorpamMmbl padoThI
bu6mmorekxa [OK
https://m.edsoo.ru/7f41cc74
_Poccuiickas anexTponHas
OBOITIOITUOH HIKOJIa
1 Has 9 1 https://resh.edu.ru/subject/5/
ouoorus 11
®I'UC Most mkoia
https://lesson.edu.ru/06/11?cl
ass=11
5 E;ZI;HKHOBe 9 05 bubmuorexa [JOK
https://m.edsoo.ru/7f41cc74
pa3BUTHE



https://lesson.edu.ru/06/10?class
https://m.edsoo.ru/7f41c292
https://resh.edu.ru/subject/5/10/
https://lesson.edu.ru/06/10?class
https://m.edsoo.ru/7f41c292
https://resh.edu.ru/subject/5/10/
https://lesson.edu.ru/06/10?class
https://m.edsoo.ru/7f41c292
https://resh.edu.ru/subject/5/10/
https://lesson.edu.ru/06/10?class
https://m.edsoo.ru/7f41cc74
https://resh.edu.ru/subject/5/11/
https://resh.edu.ru/subject/5/11/
https://lesson.edu.ru/06/11?class=11
https://lesson.edu.ru/06/11?class=11
https://m.edsoo.ru/7f41cc74

JKU3HU Ha _Poccuiickas anexTponHas

3emiie aIKoJsa
https://resh.edu.ru/subject/5/
11/
®I'1C Most mikoia
https://lesson.edu.ru/06/11?cl
ass=11
bubmuoreka [JOK
https://m.edsoo.ru/7f41cc74
_Pocculickas anextponHas

Opranusmel
IIKoOJI1a

3 1 5 1 https://resh.edu.ru/subject/5/

OKpYyIKaroiia 11 /

i cpeaa ®OI'MC Mos mkoaa
https://lesson.edu.ru/06/11?cl
ass=11
bubmuoreka [JOK
https://m.edsoo.ru/7f41cc74

CoobmecTsa _Poccuiickas snexktponHas
IKOJIa

4 a 9 https://resh.edu.ru/subject/5/

3KOJIOTNYECCK 11/

e CHCTEMBI ®I'1C Mos mkoia
https://lesson.edu.ru/06/11?cl
ass=11
bubmuoreka [JOK
https://m.edsoo.ru/7f41cc74
_Poccuiickas anextponHas
HIKOJIa

5 | Pesepsroe 2 https:/resh.edu.ru/subject/s/

BpCMfI 1 1 /
®I'UC Most mkoia
https://lesson.edu.ru/06/11?cl
ass=11

OBIIEE

KOJIMYECTBO

YACOBIIO 34 0 2.5
ITPOIT'PAMME

B (peI[epaJ'ILHLIX U PCTUOHAJIIBHBIX MPpOHCAYpPax OICHKU Ka4CCTBa 06pa3OBaHI/I$I HCIIOJIB3YCTCA
MEpCUCHDb (KOI[I/I(l)I/IKaTOp) pacnpeaciiCHHbIX 110 KJIacCaM IHPOBCPACMBIX Tpe6OBaHHﬁ K
pe3yjibTaTaM OCBOCHUA OCHOBHOI 06pa3OBaTCHBHOﬁ IporpaMmsbl CPEAHETO O6IJ.ICI"O O6pa3OBaHI/ISI

H DJIEMCHTOB COACPKAHUA T10 OHOJIOTH .

IIpoBepsiemble TpeOGOBaHMs K pe3yJbTaTaM OCBOCHHMS OCHOBHOW 00pa30BaTe/IbHOM

nporpammsl (10 kiace)

Kon [IpoBepsiemble MpEeIMETHBIE pe3yabTaThl OCBOCHUS OCHOBHOU
[IPOBEPSEMOr0 00pa3oBaTeNbHOI MPOTrpaMMbI CPETHETO 00IIero 00pa3oBaHus

pe3yabTaTa

1 CdopMUpOBaHHOCTH 3HAHUI O MECTE M POJIK OMOJIOTUU B CUCTEME HAYYHOTO



https://resh.edu.ru/subject/5/11/
https://resh.edu.ru/subject/5/11/
https://lesson.edu.ru/06/11?class=11
https://lesson.edu.ru/06/11?class=11
https://m.edsoo.ru/7f41cc74
https://resh.edu.ru/subject/5/11/
https://resh.edu.ru/subject/5/11/
https://lesson.edu.ru/06/11?class=11
https://lesson.edu.ru/06/11?class=11
https://m.edsoo.ru/7f41cc74
https://resh.edu.ru/subject/5/11/
https://resh.edu.ru/subject/5/11/
https://lesson.edu.ru/06/11?class=11
https://lesson.edu.ru/06/11?class=11
https://m.edsoo.ru/7f41cc74
https://resh.edu.ru/subject/5/11/
https://resh.edu.ru/subject/5/11/
https://lesson.edu.ru/06/11?class=11
https://lesson.edu.ru/06/11?class=11

3HAHUSl €CTECTBCHHBIX HAyK, B ()OPMHPOBAHUU COBPEMEHHOW €CTECTBEHHO-
HAyYHOU KapTUHBI MUPa ¥ HAYYHOT'O MHPOBO33PEHHS; O BKIIAJE POCCHICKIX
1 3apyOCKHBIX YUEHBIX-OHOJIOTOB B pa3BUTHE OWMOJIOTHH; (DYHKIIMOHAIBHON
rPaMOTHOCTH Y€JIOBEKa JIJIsl PEIICHMsI )KU3HCHHBIX 33124

YMEHHE pacKpbhIBaTh COJICpPKAHUE OMOJOTHMYECKHUX TEPMHHOB W TTOHSITHU:
PKU3Hb, KIIETKA, OpraHu3M; MeTabonm3M (0OMEH BEHIECTB U MPEBpAICHHE
PHEpPruM), roMeocTa3 (CaMOperyssiys), YpPOBHEBas OpraHH3alMs >KUBBIX
CHUCTEM, CaMOBOCIIPOM3BEJIEHUE  (PEHmpOJyKLHUsI),  HACIEJICTBEHHOCTb,
N3MEHYMBOCTh, POCT U Pa3BUTHE

YMeHue wu3naratb OHONOTHYECKHE TEeOpUU (KJIETOYHAs, XPOMOCOMHAs,
MyTarmonHas ), 3akoHsl (I'. Mennens, T. Moprana, H.W. BaBuiioBa) u yuenus
(o meHTpax MHOro0Opasusi U MPOUCXOXKICHUS KyIbTYpHBIX pacteHuii H.U.
BapuiioBa), onpeiensiTh IpaHUIbl UX IPUMEHUMOCTH K )KHBBIM CUCTEMaM

YMeHue BJIAACTb MCTOJaMH HAYUYHOI'O IIO3HAHUA B Ounosorun (Ha6HIOI[eHI/I€ u
OIIMCAHHC )KNBbIX CUCTEM, IIPOLICCCOB U ﬂBHeHHﬁ; OpraHu3anus 1 IMpoOBCACHUC
OHMOJIOrTYECKOro OKCIICPUMCHTA, BBIABWIXCHUC TI'HMIIOTC3bl; BBIABJICHUC
3ABUCUMOCTH MCKAY UCCIICAYCMBbIMHA BCIIMYNHAMU, 00BsACHEHHE MMOJIYYCHHBIX
PE3YJIbTATOB, HCIIOJB30BAHHBIX HAYYHBIX HOHﬂTHﬁ, Teopnﬁ 1 3aKOHOB,
YMCHUC ACJIaTh BHIBOJAbBI HA OCHOBAHUH ITOJTYUCHHBIX pGSYJ'ILTaTOB)

'YMEHHE BBIICIATH CYIIECTBEHHBIE IPU3HAKN BUPYCOB, KJIETOK IPOKAPUOT U
PYKapUOT, OJHOKJIETOYHBIX U MHOTOKIJIETOUYHBIX OPraHU3MOB; OCOOCHHOCTH
MpOIIECCOB OOMEHa BEIIECTB M MPEBpAIICHUS JHEPIUHM B  KIETKE,
dboTocuHTE3a, IIACTUYECKOTO M IHEPreTHUECKOro OOMEHa, XeMOCHHTE3a,
MHTO33, M€H03a, OIUIOJOTBOPEHMs, pPa3MHOXKECHUS, WHIUBUAYAIbHOTO
pa3BUTHS OpraHu3Ma (OHTOreHe3)

YMeHHe NMPUMEHSTh MOJYYCHHBIC 3HAHUS JUIS OOBSACHEHHS] OMOJIOTHYECKUX
pOLIECCOB U SBJICHUH, Ui NPUHATHS HOPAKTUYECKUX pelleHUd B
[OBCEIHEBHOM KM3HU B 1IeJIAX o0ecnieueHrs 0€30IacHOCTH CBOETO 370POBbS
U 3/I0POBbsI OKPYKAIOIUX JIFOJIeH, COOII0IEHUSI HOPM IT'PAMOTHOT'O TOBEJICHUS
B OKpYXarollel TPUPOAHON  cpene; TOHUMaHHE HEOOXOAMMOCTH
MCTIOJIb30BAaHUS IOCTUKEHNH COBPEMEHHON OMOJIOTMU U OMOTEXHOJIOTHH 15
[palMOHAIEHOTO TPUPOAONIOIH30BAHNUS

YMEHHME pelaTrh JJIEMEHTapHble TEHETHYECKHME 3aladyd Ha MOHO- W
MUTHOPUIHOE CKpEIMBAaHUE, CLIEINIEHHOE HACIIEI0OBAHNE; COCTABIIATh CXEMBI
MOHOTMOPUJHOTO  CKpEUIMBaHMs JUII  HpeAcKa3aHWs  HacJelOBaHUs
[IPU3HAKOB Yy OPraHU3MOB

'YMeHMe BBINOJMHATH J1a0OpaToOpHble M NpaKkTU4Yeckue paboThl, cOoOIr0AaTh
pasuiia npu paboTe ¢ yueOHBIM U J1abopaTOPHBIM 000PYAOBAHUEM

YMeHue KpUTHUYECKH OLIEHWBAaTh M HMHTEPIPETUPOBATH HHPOPMAIUIO
OMOJIOTHYECKOTO COAEP)KaHUS, BKIIIOYAIOIIYIO IICEBJOHAYYHbIE 3HAHMUS W3
pazauuHbix  ucToyHMkoB (CMMU, HaydHO-TIOMyNsSpHBIE  MaTepuaibl);
ATUYECKHE ACTEKThl COBPEMEHHBIX HCCIICIOBAaHUIM B OMOJIOTUH, MEAMIIMHE,
OMOTEXHOJIOTHHI

10

'YMeHue co3gaBaTh COOCTBEHHBIE IMHCHMEHHBIE M YCTHBIE COOOIIEHUS,
000011asi OMOJIOTHYECKYI0 HWH(OpPMAIUIO W3 HECKOIBKUX HCTOYHUKOB,
rPaMOTHO MCIOJB30BaTh MOHATUHHBIN anmapar OHOJIOTHI

IIpoBepsiemblie 3s1eMeHTHI coaepskanus (10 kiaacc)

Kon

[IpoBepsieMbIil 2JIEMEHT COAEPKaAHUS

bronorus kak HayKa




11

buomnorus - Hayka o xuBoi nipupoje. Poias Ouonoruu B GopMUpPOBAHUN COBPEMEHHOU
Hay4YHOI KapTHHBI Mupa. CucTemMa OMOJIOTHYECKUX HAyK

1.2

MeToapl MO3HAHMSI KUBOW NPUPOIBl (HAOMIOAEHHE, SKCIEPUMEHT, OIMCaHUE,
n3MepeHue, KiacCupuKalus, MOJICTUPOBAHIE, CTATHCTUYECKAss 00pab0TKa JTaHHBIX)

JKuBBIe cCTEMBI I X OpraHn3anusa

DKuBple cucrtembl (OMOcHCTEMBI) Kak MpeaMeT wu3ydeHusi Owuonoruu. CBOKHCTBA
OMOCHCTEM M MX pazHooOpasue

YpoBHH  OpraHu3alid  OHOCHUCTEM:  MOJEKYJISIPHO-TCHETHUECKUH, KICTOYHBIN,
OpraHW3MEHHBIN, TONYJISIIMOHHO-BUIOBOM, SKOCUCTEMHBIN, OMOC(EepHBIT

XHMMHUYECKUN COCTAB U CTPOCHUE KIIETKH

XMMHUYECKUA  COCTaB  KJIETKH. XUMUYECKUE  DIIEMEHTHL: MaKpOdDJIEMEHTBHIL,
MUKpO3JIeMeHThl. Boja u MuHepanbHble BemiecTBa. OYHKIIMK BOJbI U1 MUHEPAIbHbBIX
BelecTB B KiieTke. [lonnep:kanue 0CMOTHUYECKOTO OanaHca

3.2

benku. CoctaB U cTpoeHHE O€NKOB. AMMHOKHUCIOTBI - MOHOMEpBI OEJKOB.
He3zameHrnMble M 3aMEHMMblE AMHUHOKHMCIOTHI. AMMHOKHUCIOTHBIM COCTaB. YPOBHU
CTPYKTYpbI O€JIKOBOM MOJIEKYJIbl (I€pBUYHAs, BTOPUYHAS, TPETUYHAs M YETBEPTUYHAS
CTPYKTypa). XUMUYECKHE CBOHCTBA OenkoB. bronornueckue GyHKIMMu OEIKOB.

DepMeHTHI - Ouosorudeckue karanuzaropel. CTpoeHue ¢epMeHTa: aKTUBHBIN LIEHTD,
cyoctpartHas crenupuaHocts. Kodepmentsl. Butamunbl. OTimuns ¢(epMEHTOB OT|
HEOPraHMYECKUX KaTaJIn3aTOPOB

3.3

YrneBoasl: MoOHOcaxapuibel (TJIFOKO3a, pubo3a M Ae30Kcupubo03a), Ircaxapuibl
(caxapo3a, JlakTo3a) ¥ TOJHCAaxapuabl (Kpaxmal, TJIMKOTEH, IeJUTFII03a).
buonorndeckne QyHKIUN YTICBOIOB.

Jlunuaer:  Tpuraunepuabl, crepounbl, Gochomunuael. ['mapodribHOrHAPOGOOHBIE
cBoiicTBa. buonornyeckue ¢yHkuuu aunuaoB. CpaBHEHUE YIJIEBOJOB, OEJIKOB U
JIMITHJIOB KaK HCTOYHUKOB SHEPTUU

3.4

Hyxkneunosbie kucnotel: JJHK n PHK. HykneoTu bl - MOHOMEpPBI HYKJIEUHOBBIX KUCIIOT.
Crpoenue u ¢pynkuuu JITHK. Crpoenue u pynkuuu PHK. AT®: crpoenue u pyHkuuu

3.5

[{utosorus - Hayka o kierke. Knerounas teopusi. MeToapl n3ydeHus KIETOK

3.6

Knerka kak 1iesiocTHas %kuBas cuctema. O011e Npu3HaKky KJIETOK: 3aMKHYTasl Hapy>KHast
MemOpaHa, monekyibl JIHK kak renerndeckuii anmapar, CuCTeMa CUHTE3a Oesika

3.7

Tunel KJIETOK: JyKapuoTH4eckas M TMpokapuoTudeckas. OCoOEHHOCTH CTPOCHHUS
nmpokapruoTuueckon kietku. Kierounas crenka 6akrepuii. CTpoeHUE 3yKapruOTHIECKOM
kieTKi. OCHOBHBIE OTJIMYHS PACTUTENBHOM, )KUBOTHON M TPHOHOI KIIETKH

3.8

[ToBepXHOCTHBIE CTPYKTYPbI KJIETOK - KJIETOYHAsl CTEHKA, ITTMKOKAJIMKC, UX (YHKLUH.
[Tna3matnueckas memOpaHa, e€ cBoiicTBa u ¢yHkMU. LluTomiazmMa u e€ opraHoubl.
OnHoMeMOpaHHbIE OpraHOWIBl KJIETKU: 3HJomnazMarudeckas cerb (OIIC), ammapar
['onb k1, 1M30COMBI. [1071yaBTOHOMHBIE OPTaHOUIbI KJIIETKU: MUTOXOHIPUH, IIJIACTUBL.
[IpoucxoxaeHne MUTOXOHApPUM U 1actuld. Buasl mactua. HememOpanHbIe
OpraHoOM/Ibl KJIETKU: PUOOCOMBI, KJIETOUHBIH LIEHTP, PECHUYKH, XKIyTUKH. DyHKIMH
OpraHoOMJ0B KJIETKH. BKiIroueHus

3.9

Anpo - perynsatopHbld 1eHTp kieTku. CTpoeHue sapa: sepHas o000JIOuKa,
KApUOIUIa3Ma, XPOMATHH, SIAPBIIIKO. XPOMOCOMBI

3.10

TpaHCHIOPT BEIIECTB B KIIETKE

H(PBHCI[GHTCHBHOCTL KIICTKH

4.1

OOMeH BellecTB, WIM MeTaboau3M. Accummidnus (IUIacTUYeCKuil OoOMeH) H
MUCCUMMIIALIUS  (PHEPreTMYeCKHuil OOMEH) - JIBeé CTOPOHBI €IMHOT0 Mpoliecca)
MeTabonmu3ma. Tumbsl oOMmeHa BemiecTB: aBTOTPO(HBIA U rerepoTpodHbid. Poib
(bepMeHTOB B OOMEHE BEIIECTB U MPEBPAILIEHUH YHEPTUHU B KIETKE

4.2

dotocunte3. CBeroBas u TemHOBass (a3bl (QortocuHTe3a. Peakiun ¢oTocuHTE3A.
DddextuBHOCTD PoTOCHHTE3a. 3HAUECHUE POTOCHHTE3A TS )KU3HH Ha 3emiie. Biusiaue

yCIIOBUHM cpeibl Ha (POTOCHHTE3 W CHOCOOBI TOBBIIMIEHUS €r0 MPOJYKTUBHOCTH Y|



KYJbTYPHBIX PACTEHUM.
XeMocHHTe3. XEeMOCUHTE3UpyIue 0akTepuu. 3HaueHUEe XEMOCHUHTEe3a ISl )KU3HH Ha
3emuie

4.3

OHepreTudeckuii  oOMeH B KieTke. PacieruieHne BemIecTB, BBIICICHHE W
AKKyMYJIMPOBAaHUE JHEPIHU B KJIETKE. DTambl dHEPreTHYeckoro obMeHa. [imkomnms.
bpoxkenne u ero Buabl. KHCIOpOJHOE OKHUCIEHWE, WM KIETOYHOE JIbIXaHUE.
DG GhEKTUBHOCTH YIHEPTETUICCKOTO 0OMEHA

4.4

Peakuuu marpuuyHoro cuHresa. [enermueckas uHdopmauus u JHK. Peanuzamnus
reHeTH4YeCKo uH(opManuu B KIeTKe. [eHeTHYeCKWid KOJ M €ero CBOWCTRBA.
Tpanckpumnuuss - matpuynblii cuHte3 PHK. Tpancnmsuus - OuocuHTe3 Oenka.
KonupoBanue amuHokuciaor. Poias pubocom B OnocuHTese Oenka

4.5

Hexkserounsie GopMbl )KU3HU - BUPYCHL. McTOpUst OTKPBITHSI BUPYCOB

(.. HBanoBckuii). OCOOCHHOCTH CTPOCHHUS W IKU3HEACITCIBHOCTH BHPYCOB.
bakrepuodaru. bone3nu pacteHuil, )KUBOTHBIX M YEJIOBEKa, BHI3bIBAEMBIC BHPYCAMHU.
Bupyc nmmyHnonedpunura yenoseka (BUY) - Bo30yaurens CIIM[la. [Ipodunaktukal
[pacpoCTpaHEHUs] BUPYCHBIX 3a00J1€BaHUI

Pa3zmHoOXeHUE U HHAWBUAYAJIBHOC PA3BUTUC OPI'aHU3MOB

KneTouHbll LMKI, WIA XKU3HEHHBIM LUK KieTku. MuTtepdaza u mutos. [Ipoueccsl,
nporekaromue B uHTepdasze. Perumkamms - peaknus matpuyHoro cuHte3a J[HK.
CtpoeHue XpoMocoM. XpOMOCOMHBIN HAOOp — KapuoTHM. J{UIITONAHBIN U TarjIONIHBINA
XpPOMOCOMHBIE Ha0Ophl. Xpomatuisl. LluToNOrMYecKkue OCHOBBI Pa3MHOXKEHHS U
VH/IUBUYAJIbHOTO Pa3BUTHSI OPTaHU3MOB.

[lenenne knetku — muro3. Craaun muto3a. IIpouneccel, npoucxoasdume Ha pa3HbIX
CTaJUsIX MUTO3a. BHOJIOrMYEeCKU CMBICT MUATO3a

5.2

@DopMbl pa3MHOXKEHMsI OpraHu3MoB: Oecrosioe ¥ mojoBoe. Buasl Oecrnosoro
Pa3MHOXKCHHUS:  JIeJICHWE HAaJBOE, II0YKOBAaHWE OJHO- ¥  MHOTOKJICTOYHBIX,
CIopooOpa3oBaHMEe, BETETATHMBHOE pa3MHOXeHHE. lcKyccTBeHHOE KIIOHHMpPOBAaHUE
OpPraHU3MOB, €r0 3HaUEHHE JUIs CeIEKLIUU

5.3

[TooBOE pa3MHOXKEHUE, €T0 OTIUYHUS OT OECIOIOorO.
Meiio3. Ctaguu meio3a. [Ipomeccel, npoucxoasaume Ha craauax meiosa. [loBenenue
XpoMocoM B Mero3e. Kpoccunrosep. bruongornyecknii CMbIC M 3HaYEHUE MEN03a

5.4

["ameToreHes - mpolecc 00pa3oBaHUs MOJOBBIX KIETOK Y )KUBOTHBIX. [10o1OBBIE JKee3bl:
CCMCHHHUKU HW SUYHUKU. O6paBOBaHI/IC U Pa3BHUTUC TIIOJOBBIX KIICTOK - TaMCT
(ciepmaTo3ou, SHIIEKIEeTKa) - crepMarorene3 u ooreHe3. OCOOEHHOCTH CTPOCHHS
STATIEKIIETOK B criepMaTo30u10B. OmiogoTBoperne. [laprenorenes

5.5

MHauBuayanbHOe pa3BuUTHE (OHTOTeHe3). DMOpHOHAIBbHOE pa3BUTHE (IMOpHOreHe3).
JTanbl AMOPHUOHAIBLHOTO PA3BUTHS Yy IMO3BOHOYHBIX JKMBOTHBIX: JApOOJIEHUE,
racTpyJsnus, OpraHOIeHe3. [TocTamOpHoHanbHOE pa3BUTHE. Tunsl
OCTAIMOPHOHAIIBHOTO PAa3BUTHUS: IPSIMOE, HETIPsIMOE (JIMYMHOYHOE). Biusinue cpenpl Ha
pa3sBUTHE OPraHU3MOB; (PAKTOPBI, CHOCOOHBIE BBI3BIBATH BPOKAEHHBIE YPO/ICTBA.

PocTt m pasButme pacteHuil. OHTOT€HE3 ILBETKOBOI'O PACTEHHUs: CTPOECHHE CEMEHH,
CTa/JINM Pa3BUTHUS

HaCJ'IeI[CTBeHHOCTI) 1 USMCHYUBOCTH OPraHN3MOB

[Ipeamer u 3amaun reHeTUKU. Vcropus pa3BuTHs reHEeTUKH. Bkiag poCCUUCKHX U
3apyOeKHBIX YUEHBIX B pa3BUTHE T'€HETUKHU. MeTOoAbl TeHeTHKU (THOPUI0IOTHYECKHH,
[IUTOTEHETUUECKUN, MOJIEKYJIIPHO-TeHETUYEeCKHI1). OCHOBHBIE TEHETUYECKUE TTOHATHS.
[ eHeTHYECKash CUMBOJIMKA, UCIIOJIb3yeMasl B CXEMax CKPEIIMBAaHUN

6.2

3aKOHOMEPHOCTH  HAacle[AOBaHUS MPU3HAKOB, YyCTaHOBIeHHble [. MeHnenem.
MoHoruOpuIHOe CKpenuBaHue. 3aK0OH €IMHO00pa3usi THOPUIOB MEPBOTO MOKOJICHHUS.
[IpaBuI0 TOMUHUPOBAHUS. 3aKOH PACILIEIJICHUS IPU3HAKOB. [ UIIOTE3a YNCTOTHI raMeT.
[TosTHOE ¥ HEMOJIHOE JOMUHUPOBAHHUE.

I[I/IFI/I6pI/IILHOC CKpCIIMBAaHHC. 3aK0OH HE3aBHCHUMOTO HACJICAOBAaHUA TIPU3HAKOB.



[[uTOreHEeTHYEeCKHE  OCHOBBI  JUTHOPHJIHOTO  CKpEIIMBAHHS.  AHAIH3UPYIOIICE
cKkpemuBanue. lcnonp30BaHUE aHATU3HUPYIOMIETO CKPEIIUBAHUS TSI OMPEICICHUS
reHOoTHUIa 0co0u

6.3

CueruieHHOE HacieqoBaHue mpu3HakoB. Pabora T. Moprana mo cHemIeHHOMY]
HacJIe/IOBaHUIO TeHoB. HapylleHue cleruieHns TeHOB B pe3ysbTaTe KPOCCHHIOBEpaA.
XpOoMOCOMHas TEOpUS HACIIECTBEHHOCTH. | eHETHUeCKHUEe KapThl.

['eHeTHKa oja. XpOMOCOMHOE OIpeiesieHHe 1oJ1a. AyTOCOMBI U IOJIOBBIE XPOMOCOMBI.
["'omoramMeTHbBIC n TCTCPpOraMEeTHLIC OpraHH3MBlI. Haca €10BaHUC IIPHU3HAKOB,
CLIETIJICHHBIX C [10JIOM

6.4

M3MeHYMBOCTb. BuIbl M3MEHUYMBOCTU: HEHACIECACTBEHHAs M HacieAcTBeHHasd. Poib
cpedbl B HEHACIEACTBEHHOW M3MEHYMBOCTH. XapaKTePUCTUKAa MOAU(UKALMOHHON
W3MEHYMBOCTH. BapuanuoHHBIM psii ¥ BapuanuMoHHas KpuBad. Hopma peakuuun
npusHaka. KoJM4ecTBEHHbIE M KauyeCTBEHHBbIE IPU3HAKM W HMX HOPMa PEaKIMH.
CpolicTBa MOTU(DUKAIIMOHHOW U3MEHUYNBOCTH

6.5

HacnencrBeHHas,  MiIM  TEHOTUIIMYECKas,  U3MeHUUMBOCTh.  KomOuHaTHBHAasA
M3MEHYMBOCTb. Meilo3 U 1oJ10BOM MpoLecc - 0CHOBa KOMOMHATUBHON M3MEHUYHUBOCTH.
MyTtanvoHHass u3MeH4nMBOCTh. Kitaccudukanuss MyTaluil: I'eHHble XPOMOCOMHBIE,
reHoMHble. YacToTa W TNpUYMHBI MyTanmid. MyrtareHable  (akTOpbel. 3aKOH
TOMOJIOTMYECKUX PsAJIOB B HacaeAcTBeHHON usMenunsBocty H.M. BaBuiosa

6.6

['enetuka yenoBeka. Kapuorun uenoBexka. OCHOBHBIE METOJIbI TEHETUKH 4YEJIOBEKA:
reHeanornYecKuil, OJTM3HEI[OBBIN, IUTOT€HETUYECKUH, OMOXUMUYECKUI, MOJIEKYIISIPHO-
TCHETUYCCKUIA. CoBpeMeHHOE ompeieNeHre TeHOTHIIA: MTOJTHOTEHOMHOE
CEKBEHUpPOBaHWE, TEHOTUIIMPOBaHUWE, B TOM uyucie ¢ mnomoibio [I[[P-ananu3a.
HacneacTBeHHbIe 3a001¢BaHNs YeJIOBEKA: FTEHHbIC 00JIC3HH, O0JIC3HH C HACIICICTBECHHOM
MPEAPACIIONOKEHHOCTBI0, XPOMOCOMHBIE Oojie3HH. COMaTHYECKMe W TeHEepaTHUBHBIC
MyTanuu. [IpuHIMIBI 370pOBOrO0 00pasza JXKWU3HU, AUATHOCTHKH, MPOQPHIAKTHKH H
JeYeHusT TeHeTHYeCKuX Oose3Hell. MeauKo-reHeTUYecKoe KOHCYJIbTHPOBAHUE.
3HaUCHHE MEAWIIMHCKON TEeHETUKH B TPEIOTBPAIICHHH MW JICUCHUH TE€HETUYECKUX
3a00JIeBaHUM YelIOBEeKa

Cenekiusi opranu3MoB. OCHOBBI OMOTEXHOJIOTHHI

Cenexuus Kak HayKa U Ipoliecc. 3apoXkACHNUE CEIEKIIMM U ToMecTukanus. Yuenue H.1.
BasuiioBa 0 IeHTpax MPOUCXOXKACHHUSI 1 MHOTO00Opa3Hsl KyJIbTYpHbIX pacTeHui. LleHTps]
[IPOUCXO0XKICHNS JOMAIIHUX XUBOTHBIX. CopT, mopoja, ITamMm

7.2

CoBpeMeHHbBIE METO/IbI CeNleKIMU. MacCoBBI U MHIMBUYaIbHBIA OTOOPHI B CENEKIIUN
pacTeHuid W KUBOTHBIX. OTleHKAa JIKCTephepa. BIM3KOpOICTBEHHOE CKpEIUBaHUE -
uHOpuauHT. Ynctas nuaus. CkpemmuBaHue YUCThIX TUHUHN. ['eTeposuc, uim rudpuanas
cuna. HeponcTBenHoe ckpemnBanue - ayropuauHr. OtnanéHHas rudpuau3anus u eé
ycrexu. VCKyCCTBEHHBIM MyTareHe3 M IMOJy4YeHUE MOJUIUIOUIOB. JlocTrxXKeHus
CEJIEKI[MN PACTEHUH, )KUBOTHBIX U MUKPOOPTaHU3MOB

7.3

bHOTEXHOJIOTHS KaK OTpacib NMPOM3BOACTBA. ['€HHas WH)KEHEpHUs. OTalbl CO3/1aHUs
pexkomOuHanTtHOM JIHK wu Tpancrenneix opranusmoB. Kietounas uHXeHepus.
KneTounsle KyabTypbl. MHUKpPOKIIOHAJIBHOE pa3MHOKeHUE pacTeHuid. KionupoBanue
BBICOKOIIPOJYKTUBHBIX ~ CEJIbCKOXO3SIMCTBEHHBIX OPraHU3MOB. OKOJIOTMYECKUE U
hruyeckue mpoodaemsl. MO - reHeTH4ecKd MOIU(PHUIIMPOBAHHBIE OPTaHU3MbI

IIpoBepsiemble TpeOGOBaHMS K pe3yJbTaTaM OCBOCHHMS OCHOBHOW 00pa30BaTe/IbHOM

nporpammsl 11 kiacca

Kon

[IpoBepsiembie MIPEAMETHBIE pe3yabTaThl OCBOCHMS OCHOBHOM

[IPOBEPSIEMOTO 00pa3oBaTeNbHOI MPOTrpaMMbI CPETHETO 00IIero 00pa3oBaHus
pe3ynbTaTta



CchopMHPOBAaHHOCTH 3HAHUK O MECTE U POJIM OMOJIOTHH B CHCTEME HAyYHOTO
3HAHUSI €CTECTBEHHBIX HAayK, B ()OPMHPOBAHUU COBPEMEHHOM €CTECTBEHHO-
Hay4YHON KapTHHBI MUpa U HAYYHOTO MHUPOBO33PEHUS; O BKJIAJE POCCUHCKUX
U 3apyOeXKHBIX YUIEHBIX-OMOJIOTOB B pa3BUTHE OMONOTHH; (YHKIMOHATBHOM

I'paMOTHOCTH YC€JIOBCKA IJIs1 pCHICHUA ) KU3HCHHBIX 3a1a4

'YMeHHe pacKpbhIBaTh COJACpKAHWE OMOJOTHYECKUX TEPMHHOB M TOHSTHIA:
BUJI, TOMYJAIUS, TeHO(POHA, SBOJIOLUUS, JBIKYIIHE CHIBI ((PaKTOphI)
HBOJIIOIIH, IPUCTIOCOOIEHHOCTh OpPTaHU3MOB, BU000pa30BaHue,
PKOJIOTUYECKHE  (PAKTOPbI, DKOCHUCTEMa, MPOIYIEHTHI, KOHCYMECHTHI,
peIyLeHThl, LeNH NUTaHWs, SKOJIOTHYECKas MHpaMuja, OHOTeOleHO3,
ouochepa

YMeHue wu3narath OHOJIOTHYECKHE TEOpUH (9BONOLMOHHAS Teopus Y.
JlapBuHa, CUHTETHYECKas TEOpUS HBOJIOLMM), 3aKOHBl U 3aKOHOMEPHOCTHU
(3apoapiieBoro cxoacrsa K.M. bapa, uepeaoBanus riiaBHbIX HalIpaBJIEHUN U
nyteit sBomonuu A.H. CeBepiioBa, yuenust o 6uocdepe B.M. Bepnanackoro),
ONPEAEIIATh I'PAHUIBI UX IPUMEHUMOCTH K )KUBBIM CUCTEMAM

'YMeHue BJIAACTb METOJaMH HAYUYHOT'O I[TIO3HAHUS B Oouoaoruu (Ha6J'IIO,Z[eHI/Ie Hu
OIMMCAHUC JXUBBIX CUCTEM, IIPOLCCCOB U SIBJICHPIfl; opranu3anus 1 IIpoOBCACHNC
OHMOJIOTUYECKOr O OKCIICPUMCHTA, BbBIIABHXCHHC THIIOTC3bI; BBIABJICHUC
3aBHUCHUMOCTH MCKAY UCCIICAYCMbIMU BECJINYNHAMU, 0OBSCHCHHE IMMOJIYYCHHBIX
PC3yJIbTATOB, HCIIOJIb30BAHHBIX HAYYHbIX HOHHTI/Iﬁ, Teopnﬁ H 3aKOHOB,
YMCHUEC OCJIaTh BBIBOJAbI HA OCHOBAHWH ITOJTYUCHHBIX pGSYJII)TaTOB)

YMeHue BBIACTATH CYIIECTBEHHBIE INPH3HAKA CTPOCHUS OMOJIOTHMYECKHX
00BEKTOB: BUJOB, MOMYJSLUI, MPOAYLIEHTOB, KOHCYMEHTOB, PEAYLIEHTOB,
OMOTEOIICHO30B M HKOCHCTEM; OCOOCHHOCTH IPOIIECCOB HACIEICTBEHHOU
N3MEHYHNBOCTH, €CTECTBEHHOTO orbopa, BU000pa3oBaHus,
NPUCIIOCOOJICHHOCTH OPraHU3MOB, JCHCTBUS IKOJIOTUYECKUX (PAKTOPOB HA
OpTraHu3MbI, ICPEHOCA BCHICCTB MW IIOTOKA OHEPIrMM B OKOCHCTCMAX,
QHTPOTIOreHHBIX M3MEHEHUI B HKOCUCTEMax CBOEH MECTHOCTH, KPYTOBOPOTa
BEIIECTB Y OMOT€OXMMHUYECKUX ITUKIIOB B Onocdepe

'YMeHMe MPUMEHATh MOJYYEeHHBbIE 3HaHUS ISl OOBSICHEHUS] OMOJIOTHYECKUX|
[POLECCOB W  SBJICHWM, Ui TPUHATHS NPAKTHUECKUXPELIECHU B
MOBCEHEBHOM JKM3HU B 1IEesX oOecrieueHust 0€30acHOCTH CBOETO 37I0POBbs
1 3/10pOBbs OKPY>KAIOLIUX JIt0J1eH, COOTI0EHHUSI HOPM I'PaMOTHOT'O [TOBEACHHUS
B OKpYyXarolled MpUpPOJHOM  cpeae; IOHMMaHUe HEOOXOIMMOCTHU
MCIIOJIb30BAaHUsl JOCTH)KEHUN COBPEMEHHOM OMOJOTHU NIl palMOHAJIBLHOTO
[IPUPOIONOIB30BaAHUS

YMeHne peaTh 3JIEMCHTAPHBIC OHOJIOrHYECKHUE 3aga4u, COCTaBIATh CXCMBbI
MEPCHOCA BCUICCTB U SHCPTHUU B OKOCHUCTCMAX (LIGHI/I HI/ITaHI/Iﬂ)

'YMeHue BBINOJHATH J1a0OpaTOPHBIE U NMpaKTUYeCKUue paboThl, COOII0NATh
npaBuiIa Ipu paboTe ¢ yueOHbBIM U JJAOOPaTOPHBIM 00OPYIOBAHUEM

YMeHHe KpUTHUYECKH OLIEHUBaThb M MHTEPIPETUPOBATh HH(POPMAIIUIO
OHOJIOTUYECKOTO COJEPIKAHUS, BKIIOYAIONIYIO TICEBJAOHAYYHBIE 3HAHUS W3
pasnuyHbIX  ucTouyHMKoB (CMMUM, HaydHO-TIONMyNspHBIE — MaTepHalbl);
paccMaTpuBaTh INIOOAIBHBIE 3KOJOIMUYECKHE NpPOOJIEMBI COBPEMEHHOCTH,
(¢bopMHpPOBATH IO OTHOLIICHHIO K HUM COOCTBEHHYIO MO3UIIUIO
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YMeHne co3maBaTh COOCTBEHHBIE THCHMEHHBIE M YCTHBIE COOOIICHWS,
00001as  OHMoONMOTHYEecKyt0 HHPOPMAIMI0 U3 HECKOJIbKHX HCTOYHUKOB,

I'PaMOTHO HMCIIOJIb30BATh MMOHSATHHHBIN arrapar onooruu

IIpoBepsiemblie 3s1eMeHTHI coaepskanus (11 kiaace)



Kox

[IpoBepsieMbIil 2JIEMEHT COAEPKaHUS

DBOJIIOLUOHHAS OUOIOTUs

1.1

DBOJIOLMOHHAS TEOPUsI U €€ MECTO B OHOJIOTHH.

CBuzeTenscTBa 3BOMIONMH. [laeoHTOIOTHYECKHE: TTOCTIEI0BATEIBHOCT ITOSIBICHUS
BHUJIOB B MAJICOHTOJOTWYECKO JICTONUCH, NiepexoaHble Gpopmbl. buoreorpaduueckue:
CXOJACTBO U paznuuue ¢GayH u (JIOp MaTEpUKOB M OCTPOBOB. DMOPHOJIOTHYECKHUE:
CXOJICTBA M pAa3W4usi SMOPHOHOB DPa3HBIX BHIOB IO3BOHOYHBIX. CpaBHUTEIBHO-
AHATOMUYCCKHEC: I'OMOJIOTUYHLBIC, AHAJIOTMYHBIC, PYAUMCHTAPHBLIC OpPraHbl, aTABU3MBI.
MonekyIsipHOOMOXMMHUUYECKUE: CXOCTBO MEXaHM3MOB HACIIEACTBEHHOCTH U OCHOBHBIX
METa0O0JIMYECKHX ITYTEH Y BCEX OPraHM3MOB

1.2

OpomonnonHass teopusi Y. Jlapsuna. [Ipearnochbulku BO3HHUKHOBEHUS JapBUHU3MA.
JIBIDKYyIIIME CHUJIBI ABOJIONMHM BHIOB 1O JlapBuHY (M30BITOYHOE PAa3MHOXKEHUE MPU
OTPaHUYCHHOCTH  PECYpCOB,  HeompelelnEHHas  M3MEHUMBOCTh, Ooppba  3a
CYIIIECTBOBAHKE, ECTECTBCHHBIN 0TOOD)

1.3

Cunrernueckas Teopus oHBomouud (CTD) u  OCHOBHbIE €€  MOJOKEHUS.
MuxposBostonust. [Tomynsiius kak eIMHUIA BUAA U SBOJTIOLUH
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JIBrxymue cuitbl ((pakTopsl) SBOIIONMHU BUAOB B Ipupoae. MyTalMoHHBIH npouecc U
KOMOMHATHBHAsE U3MEHUYMBOCTD. [lonmynsuonHble BONHBI U Apeiid reHos. M3onauus u
murpanus. EcTecTBeHHBIH OTOOp - HampaBisiomuid  ¢axtop sBomouun. Dopmbl
€CTECTBEHHOI'0 0TOOpa.

[IpucriocOOIEHHOCTh ~ OPraHM3MOB  KakK  pe3yiabTaT  dBOJIOUMH.  lIpumepsr
NprUcnoco0IeHNH Y OpraHu3MoB. ApoMOp(O3bI U UANOAIANTALINH.

Bun u Bupoo6pazoanue. Kputepun Buma. OcHoBHblE (DOpMBI BUA000Pa30BaHUS:
reorpaguueckoe, SKOJIOrHIECKOe

1.5

Maxkpososmorus. @opmbl 3BoIONUN: (UIETUYECKAs, AUBEPTeHTHAS, KOHBEPTeHTHAS,
napasuienapHasi. HeobpaTumMocTs 3BOIIOIMH

Bo3HUKHOBEHME U Pa3BUTHUE KU3HU Ha 3eMJie

JloHay4yHBbIE IPEACTABICHUS O 3apOXKACHUH KU3HUA. HaydHble TMTIOTE3bI BOSHUKHOBEHUS
PKU3HM Ha 3emse: aOWOreHe3 W MaHcnepMus. XHUMHYECKas  3BOJIOLHA.
OKCIIEpUMEHTAJIBHOE TOATBEPKIACHUE XMMHUYECKOM HBorounu. HavanmpHble 3Tarbl
Oouonornueckor sBomonmu. ['mnoreza PHK-mupa. IlepBble kieTku U HUX 3BOJIOLUS.
DopMHUPOBAHKE OCHOBHBIX I'PYIII )KUBBIX OPraHU3MOB

2.2

Paszeutne >xu3Hum Ha 3emsie 1Mo 9spam U nepuonaMm. Karapxel. Apxeiickas u
npoTepo3oiickas 3psl. [laneo3oiickas 3pa u e€ nepuosl: KeMOpPUNHCKUH, OPIOBUKCKUH,
CUJTYPUICKUM, JEBOHCKUH, KAMEHHOYTOJbHBIA, NMEpMCKUi. Me3o30HcKas 3pa U €€
[IEPUOJIBI: TPUACOBBIN, IOPCKUI, MEIIOBOM.

KaiiHo30licKast 3pa U €€ Nepuoibl: NaJCOTCHOBBIM, HEOT€HOBBIN, AHTPOMOTCHOBBIM.
XapakTepHuCTUKa KJIMMaTa U Fe0JOTH4YeCKUX MpoueccoB. OCHOBHBIE ATAIbI 3BOJIIOLUU
PACTUTEIBLHOTO M JKUBOTHOrO MHpa. ApomMopdo3bl Yy pACTeHUH U KUBOTHBIX.
[TosiBiieHKe, paclBET U BBIMUPAHUE IPYI )KUBBIX OPTraHU3MOB

2.3

CucremMa  OpraHM4yeckoro Mupa Kak oOTpaxkeHue HBojouud. (OCHOBHBIE
CHCTEMAaTUYECKHUE TPYIIbI OPraHU3MOB

2.4

OBOJIOIMS YelOoBeKa. AHTPONOJNOrMs Kak Hayka. Pa3Butue mnpeacTaBieHUl o
[IPOUCXOXKIECHNUN YeoBeKka. MeToapl n3ydyeHus anTponoreHe3a. CXoAcTBa U pazandus
yesoBeKa M JKMBOTHBIX. CHCTEMaTHYecKoe MOJIOXKEHHE dYeNoBeKa. JIBMXKYIIHe CHIIbI
(axroper) antpororeHesa. HaciencTBeHHass M3MEHUYMBOCTh M €CTECTBEHHBIH OTOOP.
OO611ecTBEHHBIN 00pa3 MU3HU, U3TOTOBJIEHUE OPYIUHN TPy/ia, MBILILUIEHUE, peUb

2.5

OCHOBHBIE CTaJIUM M BETBU 3BOJIIOLMHU YEJIOBEKA: aBCTPAJIONUTEKH, YEI0BEK yMENbIH,
Uenosek npsaMoxonamui, Yenosek HeaHnepTanbCkuil, Yenosek pasymusiid. Haxonkn
HCKOIIAaeMbIX OCTAHKOB, BpPEMs CYIECTBOBAHUs, 00JAcTh paclpoCTpaHEHHs, O00BEM
TOJIOBHOT'O MO3ra, 00pa3 )KU3HU, OPYAMS

2.6

UenoBeueckue pachl. OcCHOBHBIE OOJIBIIINE pachbl: €BpoIrcongHas (CBpa3Hf/'ICKaH), HETpO-



ABCTpaJionuIHas (9KBATOpUAJIbHAS), MOHTOJIOUAHAS (a3MaTCKO- amMepuKaHcKas). YepTsl
HpI/ICHOCO6JIeHHOCTI/I HpeHCTaBHTGHCﬁ YCIOBCUYCCKUX PAC K YCIOBUAM CYIICCTBOBAHUS.
EnnHCcTBO YenoBeveckux pac. Kpuruka pacusma

OpranusMbl 1 OKpyKarouiasi cpeaa

OKOJIOTHST KaKk Hayka. 3aadd | pasfeibl 9KOJOTMU. MeToapl JKOJOTHMYECKHX
MCCIIEIOBAaHMA. JKOJIOTHYecKoe MupoBo33peHune. Cpeapl OOUTaHHS OPTaHU3MOB:
BOJIHAs, HA3MHO-BO3/IYIIIHAs], OYBEHHAsI, BHYTPHOPTraHU3MEHHAs

3.2

Dxonorudeckue akropel. Kiaccudukanus 3KoI0rudeckux GakTopoB: a0MOTUYECKHE,
OHOTHYECKUE U aHTPOTIOTeHHbIE. [leliCTBUE IKOJIOTHIECKHX (haKTOPOB HA OPTaHU3MBbI

3.3

AOunoTnueckue (aKTOphl: CBET, TEMIeEpaTypa, BIAXHOCTb. DoTonepuoausm.
[TprucnocoOneHns OpraHu3MoB K JAEHCTBHIO a0OMOTHUYECKUX (akTopoB. buonorunueckue
PUTMBI

3.4

buotnueckue ¢akrtopbl. Buasl OHOTHYECKHMX B3aMMOACHCTBHI: KOHKYpEHIUS,
XUIIHUYECTBO,  IMApasUTU3M, MYTyalu3M, KOMMEHCAIM3M  (HaxJIeOHHYECTBO,
KBapTUPAHTCTBO), aMEHCAIIN3M, HEHTpaau3M. 3HaueHHe OMOTUYECKUX B3aUMOJICHCTBUI
JUIs1 CYIIIECTBOBAHMS OPTaHW3MOB B IPUPOIHBIX COOOIIECTBAX

3.5

DKOJIOTHYECKUE XAPaKTCPUCTHUKU TMOIMYJIAIHU. OCHOBHBIC II0KA3aTeNIN MOMmyJIAHUH:
YUCJIICHHOCTD, INIOTHOCTD, POKAACMOCTb, CMCPTHOCTD, ITPUPOCT, MUI'PALIHA. Z[I/IHaMI/IKa
YHCJICHHOCTH ITONYJISALIUA U eé peryjiianugd

COO6H_ICCTBa H 3KOJOTHYCCKHUE CUCTCMBI

CoobmecTBO  opraHuamMoB - OuoneHo3. CTpykTypsl OuWOIEHO3a: BHJOBafd,
NpOCTPAaHCTBEHHAs1, Tpoduueckas (numesas). Bunpsl-gomunanTtel. CBsi3u B OHOIIEHO3€E

4.2

JKoJoTHYecKre cucTeMbl (3kocuctemsl). [Tonstre 06 3xocucreMe U OMOreoleHO3E.
@DyHKIMOHATBHBIE KOMIIOHEHTHI SKOCHCTEMBI: TIPOYIICHTHI, KOHCYMEHTBI, PEIYIICHTHI.
KpyroBopoT BemIECTB M IMOTOK SHEPrHHM B dKocucTeme. Tpodudeckue (MUIIEBHIC)
ypoBHM 3KocucTeMbl. [lumeBbie nenu u cetu. OCHOBHBIE NOKA3aTeIM 3KOCHUCTEMBI:
OromMacca, NPOAYKLHMS. OKOJOIMYECKHE MUpaMMIbl: NPOAYKLUHMH, YHCIEHHOCTH,
O6uomaccel. CBOHCTBAa 3KOCHUCTEM: YCTOHYMBOCTb, CaMOpPETYJSALMs, pa3BUTHE.
Cyxkieccust

4.3

[IprpoHbIE PKOCHCTEMBI. DKOCHUCTEMBI 03&p M pPEeK. DJKOCHUCTeMa XBOWHOTO WU
[THPOKOJINCTBEHHOTO JIeca.

AHTPOIIOTEHHBIE SKOCUCTEMBI. ATPOIKOCUCTEMBL. Y pOoskocucTeMbl. bruonorndeckoe u
XO3SUCTBEHHOE 3HAYCHHE arpo3dkocucTeM M ypOoskocucreM. buopasHooOpasue Kak
dakTop ycroitunBocTH 3KOcHcTeM. CoxpaHeHHE OMOIOTHYECKOTO pa3HooOpa3us Ha
3emire

4.4

Yuenue B.M. Bepnaackoro o 6uocdepe. I'panuibl, coctaB u CTpykTypa Ouocgepsl.
KuBoe BemectBo u ero ¢yHkuuu. OcoOeHHOCTH Ouocdepbl Kak TI100aIbHON
HKOCHCTEMBI. JIMHaMu4eckoe paBHOBECHE U 00paTHast cBsA3b B Ouocdepe. KpyroBopoTst
BEIIIECTB U OMOTEOXMMHUYECKHE HHUKIBI AJIEMEHTOB (YIJiepojaa, a3oTa). 30HaJbHOCTh
orochepsl. OCHOBHBIE OMOMBI CYIITU

4.5

UenoBeuectBo B Owocepe 3emum. AHTpOmMOreHHbIE H3MEHEHHs B Ouocdepe.
['o0anbHBIE YIKOJIOTUYECKUE TIPOOIIEMBI.
OCHOBa PAallMOHAJIBHOIO YIPAaBJIEHUS NPUPOJHBIMH PECYpCAMU M HX HMCIOJIb30BaHUE.

JlocTrkeHust OMOJIOTHH U OXpaHa MPUPOJIbI

Jns mpoBeneHUs €IWHOTO TOCYAapCTBEHHOTO 3k3aMmeHa mo oOwonorum (manee - EI'D mo

OMOJIOTUH) UCTIONB3YETCs MepeueHb (KoAu(pUKaTop) MpoBepsieMbIX TpeOOBaHUM K pe3yJbTaTam
OCBOCHHSI OCHOBHOM 00pa30BaTeIbHOIN NPOrpaMMbl CPEIHETO 00IIEr0 00pa30BaHUs U SIIEMEHTOB

COZICpIKAHUS.

IIposepsiembie Ha EI'D mo Omosormm Tpe0oBaHMs K pe3yJabTaTaM OCBOCHHS OCHOBHOI



0o0pa3oBaTeJIbHOM MPOrpaMMbl CpPeHEro 001ero od0pa3oBanus

Kox
[POBEPSIEMOTO
TpeOOBaHMS

[TpoBepsieMbie TpeOOBaHUS K IPEIMETHBIM PE3yIbTaTaM OCBOCHUSI OCHOBHOI
00pa30BaTeNbHON MPOTPAMMBI CPETHETO 0OIIETOo
00pazoBaHMs

1

CopMUPOBAaHHOCTh 3HAHUW O MECT€ W pPOJH OWOJIIOTUM B CHCTEME
€CTECTBEHHBIX HAayK, B ()OPMHUPOBAHUH COBPEMEHHOW €CTECTBEHHOHAYYHOM
KapTUHBI MUPA, B TO3HAHUH 3aKOHOB IIPUPO/IBI M PEIICHUH )KU3HEHHO BaXKHBIX
COLMAIBHO-ITHYECKUX,  AKOHOMHYECKUX,  OKOJIIOTHYECKHX  TpolieM
4eJOBEYECTBA, 4 TakKe B  PEHICHHHM BOMPOCOB  PAIlMOHAIBHOTO
NPUPOJIONIONB30BaHUSA, B (OPMHPOBAHWUU IIEHHOCTHOT'O OTHOIICHHS K
npupoje, OOIECTBY, YENOBEKY; O BKJIAAE POCCHHCKHX M 3apyOexHBIX
y4€HBIX- OMOJIOTOB B pa3BUTHE OMOJIOTHU

Brnagenue cucreMoil 3HaHUN 00 OCHOBHBIX METOJAaX HAYYHOI'O IO3HAHUS,
MCIIONB3YEMBIX B OHOJIOTMYECKUX HCCIECOBAHUIX J>KUBBIX OOBEKTOB H
HKOCHCTEM (OINMHCaHKE, U3MEPEHHE, MIPOBEACHUE HAOIOIEHUI); crioco0aMu
BBISIBJICHUSI U OILICHKH aHTPOIIOT'€HHBIX U3MEHEHUH B IPUPOJIE.

YMeHHe BBIIBUTATh THIOTE3bI, MPOBEPATH HUX OKCIEPUMEHTAIHHBIMU
cpeacTBaMu, GoOpMyIUpPYs LENb UCCIeI0OBAaHUS, AHATTU3UPOBATh MOJYYCHHBIE
pEe3yIabTATHI U ATAaTh BHIBOIBI.

BrIsiBJIeHHE 3aBUCUMOCTH MEXKAY UCCIeNyeMbIMU BEIMYUHAME, O0BICHEHUE
MOJYYCHHBIX PE3yIbTaTOB U (HOPMYIHPOBAHHE BBIBOJIOB C MCIIOIH30BAHUEM
HAYYHBIX TIOHATUHN, TEOPUIl U 3aKOHOB

'YMeHue BiIaJeTh CHUCTEMOW OWOJIOTWYCCKUX 3HAHWM, KOTOpas BKIIFOYACT:
OCHOBOIIOJIAraroIe OMOJOrNYecKne TEPMUHBI M MOHATUS (KU3Hb, KIIETKa,
TKaHb, OPTaH, OPTaHU3M, BH/I, TOMYJISIIHS, IKOCHCTEMa, OMOIIeHO3, Onocdepa;
MEeTa0O0IM3M, TIOMEOCTa3, KIETOYHbIH HMMYHMTET, OHOCHHTE3 Oelka,
OHOIMOIMMEpPBI, JTUCKPETHOCTh, CaMOPETYIISIIMS, CaMOBOCIPOU3BE/IEHUE,
HaCJIe/ICTBEHHOCTb, U3MEHUYHUBOCTb, JHEPTr03aBUCUMOCTb, POCT U pa3BUTHE);
Oouonornueckue teopuu: kieroyHas teopus T. IlIBanna, M. Illnelinena, P.
BupxoBa; KIOHaJIbHO-CENEKTMBHOro uMMyHurera II. Opmux, W.N.
MeuHnKOBa, XpOMOCOMHAsI TEOpUsl HaciencTBeH-HOCTH T. Moprana, 3akoH|
3apoapimeBoro cxoacrsa K. boapa, sBomonnonnas teopust Y. JlapsuHa,
CHHTETHYECKAasl TEOpHUs 3BOJIIOLMH, Teopus aHTpomnoreHeza Y. JlapBuHa;
Teopust 6uoreornenoza B.H. Cykauéa; yuenne H.M. BaBunoBa o meHTpax
MHOT000pa3usi M NPOUCXOKJEHUS KYJIbTYpHBIX pacTeHui, ydyeHue A.H.
CeBeplLioBa 0 ITyTSIX U HAIIPaBJIEHUAX 3BOIOLMH, yueHue B.M. Bepnanckoro -
0 Oumocdepe); 3aKoHBI (€AMHOOOpa3Usi TOTOMKOB II€PBOTO TTOKOJICHHS,
pacIlleIUIeHUs] MPU3HAKOB, HE3aBUCUMOIO HACJIEJOBaHUS IpU3HaKoB [
MeH1ens; CIEIUIEHHOIO HACIEA0BaHuUs IPU3HAKOB U HAPYLIEHUS CLEIICHUS
resoB T. Moprana; TroMOJOTMYECKMX PpAJOB B  HACJIEICTBEHHOMU
n3menunBocTu H.M. BaBunoBa; renerndeckoro pasHoBecus [x. Xapau u B.
Baiin6epra; 3apoasimeBoro cxozactsa K. bapa; 6uorenernueckuil 3akon .
["exkensi, ®. Mrosiepa); IPUHLIMIIBI (UUCTOTHI TaMET, KOMIUIEMEHTAPHOCTH );
npaBuia (MuHuMyma FO. JIubuxa, HKOJOTHMYECKOW NHUpPaMUABI YHCET,
OHOMACChI U SHEPTHUH);

runote3sl (koauepBatHoi A.M. Omnapuna, mnepsuyHoro OyiboHa JIXk.
Xonnaeitaa, mukpocdep C. Dokca, pudbo3uma T. Uek

YMeHue peuiaTh MOUCKOBLIC OHOJIOTHYECKHUE 3aa4u, BBIABJIATH MPUYUHHO-
CJICACTBCHHBIC CBA3UM MCXKIAY HCCICAYCMbBIMU OMOJIOrNYECKUMU O6’beKTaMI/I,
[poucccaMu M SABJIICHUSAMU, JCJIAaTb BBIBOJAbI W IIPOTHO3bBI HAa OCHOBAHUH

MMOJIYYCHHBIX PE3YIbTATOB, COCTaBJIATH T'CHOTHUIIMYECKHUEC CXEMBI




CKPEILMBAHUS IS PA3HBIX TUIIOB HACJIECIOBAaHUS IIPU3HAKOB y OPraHU3MOB,
COCTaBJIAITh CXEMbI IIEPEHOCA BEIIECTB M SHEPIrUU B JKOCUCTEMAX (LENH
UTAHUS, IUIIEBbIE CETH)

3) 'YMeHHe yCTaHaBIMBATh B3aMMOCBS3M MEXKIY CTPOCHHEM H (YHKUIHUSMH:
OpPraHOUJIOB, KJIETOK DPa3HBIX TKaHEH, OpraHaMM U CHCTEMaMU OPraHOB Y|
pacTeHH, >KMBOTHBIX M UEJIOBEKA; MEXIy JTalmaMM OOMEHa BELIECTB;
DTanamMy KJICTOYHOIO LUKJIA M KMU3HEHHBIX LUKJIOB OPraHW3MOB; 3TalaMu
HAMOPHOHAILHOTO PA3BUTHUS; TEHOTHIIOM M (eHoTUnoM, (eHoTurnoMm wu
(bakTopamMu cpesibl OOMTaHuUs; POLECCAMU IBOJIOLUM; ABHKYIIUMH CUIIAMU

AQHTPOIIOICHE3A; KOMIIOHEHTaMH Ppa3InYHBIX JKOCUCTEM u
NpUCcHocOo0ICHUIMU K HUM OPraHU3MOB
6 'YMEHHE BBIJIEIATD CYIIECTBEHHBIC IPU3HAKU:

CTPOEHHUSI BUPYCOB, KJIETOK IPOKApUOT U 3YKapHUOT; OJHOKJIETOYHBIX U
MHOTOKJIETOYHBIX OPraHu3MOB, BHJIOB, OMOI€OIIEHO30B, O3KOCUCTEM U
Ouochepsl; CTPOEHHUS OPraHOB M CUCTEM OPIraHOB PACTEHUH, YKUBOTHBIX,
YEJIOBEKa; IMPOILIECCOB JKU3HEIEATENbHOCTH, MPOTEKAIOIIMX B OpraHM3Max
pacTeHi, *UBOTHBIX M 4YeJOBEKa; OMOJOTMYECKUX IPOLECCOB: OOMEHa
BelIecTB (MeTaboaM3M), HHPOPMALIUU U TPEBPAILICHHUS YHEPTUHU, OPOKEHHUS,
AaBTOTPO(HOIO0 M TeTepoTPOPHOro TUHOB NHUTaHUA, (OTOCHHTE3a H
XEMOCHHTE3A, MUTO3a, Meiio3a, ramMeToreHesa, sMOpHoreHesa,
NOCTAMOPHOHAIBHOIO PAa3BUTHS, PA3MHOXKEHUS, UHAUBUIyaIbHOTO Pa3BUTHS
opranu3ma (OHTOT€HEe3a), B3aMMOJICUCTBUSI TE€HOB, TE€TEpO3UCa; ACHCTBUN
HCKYCCTBEHHOI'0 0TOOpa, CTAOMIIN3HUPYIOIIETr0, IBUKYILEr0 U pa3pbIBaIOIIEro
E€CTECTBEHHOI'O0 ~ OTOOpa;  auIoNaTpu4eckoro ¥ CHUMIIATPUYECKOTO
BU000pa30BaHUs; BIUSHMS JABWXKYIIMX CHJ 3BOJIOLMM Ha T€HO(POHA
MO/, [PUCHOCOOJICHHOCTH OpraHu3MOB K cpene  oOWTaHWs,
yepelOBaHMs HAalpaBJIEHUH 3BOJIOLMM; KPYrOBOpPOTa BELIECTB M IOTOKA
HPHEPrUH B 3KOCHCTEMAX

7 ChopMupOBaHHOCTh YMEHHSI BBIJEIATH CYIIECTBEHHBIE MPU3HAKU BUPYCOB,
KJIETOK TMPOKapHOT M JYKapHOT; OJHOKJIETOYHBIX M MHOTOKJIETOUYHBIX
OpPraHU3MOB, BUI0B, OMOT€OIIEHO30B U 3KOCHCTEM; OCOOCHHOCTHU MPOLIECCOB
oOMeHa BELIeCTB U TMpEeBpallleHusi SHEpPruu B KIETKEe, (POTOCUHTE3A,
[IACTHYECKOT0 U 3HEPreTMYecKoro oOMeHa, XeMOCHHTe3a, MUTO3a, Melo03a,
OTIJIOJJOTBOPEHHUSI, Pa3BUTHS M Pa3MHOXKEHUS, WHIUBUIYAIHHOTO Pa3BUTHSA
opranusMa (OHTOreHe3a), 60pbOBbI 3a CyIIECTBOBaHHE, €CTECTBEHHOI0 0TOOpa,
BUJ1000pa30BaHMs, MPUCIIOCOOJIEHHOCTH OPTraHU3MOB K Cpele OOuTaHus,
BIMSHUS KOMIIOHEHTOB JKOCHUCTEM, AaHTPONOTeHHbIX W3MEHEHUIl B
HPKOCHCTEMAax CBOEW MECTHOCTH, KpPYroBOpOTa BELIECTB M IPEBpAIICHUS
HHEeprum B Ouocdepe

8 'YMeHue HCIoJIb30BaTh COOTBETCTBYIOLIME AapPIyMEHTBI, OHOJIOTHYECKYIO
TEPMUHOJIOTHIO M CHUMBOJHUKY JJS JJOKa3aTelIbCTBA POJICTBA OPraHU3MOB
pa3HbIX CHCTEMaTHYECKUX TPYII; B3aUMOCBS3UM OPraHU3MOB U Cpelbl
0OUTaHUSA; eIMHCTBA YEIOBEUYECKUX pac; HEOOXOIUMOCTH 3/J0pPOBOT0 00pasal
PKU3HU, COXpAHEHHsl pa3HOOOpa3usi BHUJOB U DSKOCHUCTEM KaK YCIOBUS
COCYIIIECTBOBAHUS IPUPOJIbI U YEJIOBEYECTBA
9 YMeHue - KpUTHYECKHM  OLIEHMBaThb  MHPOpMAIMI  OHMOJIOTUYECKOTO
COJepKAHUSA; HHTEPHPETHPOBATh ITHUECKUE ACHEKThl COBPEMEHHBIX
MCCIIEJOBAaHUM B OMOJOTMHM, MEAMILIMHE, OMOTEeXHOJOTHH; paccMaTpHUBAaTh
ry00anbHbIe 3KOJIOIMYECKHe MpOOIeMbl COBPEMEHHOCTH, (OPMHUPOBATH MO
OTHOIIEHUIO K HUM COOCTBEHHYIO MO3HIIHIO

IlepeyeHb 31eMeHTOB cofepsKaHusl, NpoBepsieMbIX Ha EI'D no OuoJsioruun




Kox

[IpoBepsieMbIil 2JIEMEHT COAEPKaHUS

buomorusa xak HayKa. JKuBBIE cCCTEMBI U KX HN3YUCHUC

1.1

CoBpemeHHast OMOJIOTHs - KOMILIEKCHas HayKa. buonorudeckue Hayku U U3ydaeMble UMH
npoOnembl. DyHAaMEHTaNbHBIC, MPUKIIATHBIE U MOMCKOBbIE HAyYHBIE HCCJICJIOBAHUS B
OHOJIOTHH.

3HaueHue OuoNOTMHM B (POPMHUPOBAHUU COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTHUHBI
mupa. [Ipodeccun, cBs3aHHble ¢ Ouosiorueil. 3HauyeHHWE OHMOJOTHHM B TPAKTUYECKOU
NesSATeTbHOCTH YEJIOBEKAa: MEJUIIUHE, CETbCKOM XO3SIMCTBE, MPOMBIIUIEHHOCTH, OXPaHE
[PUPOJIBI

1.2

PKvBbIe cCTEMBI Kak MpeaMeT u3ydeHus ononoruu. CBOMCTBA KUBBIX CUCTEM: €IMHCTBO
XUMHYECKOTO0 COCTaBa, JUCKPETHOCTh M IE€JIOCTHOCTh, CJIOKHOCTh M YIMOPSIOYEHHOCTh
CTPYKTYPBI, OTKPBITOCTb, CaMOOPTraHU3alMs, CaMOBOCIIPOU3BEICHUE, Pa3APAKUMOCTb,
M3MEHUYUBOCTh, POCT U Pa3BUTHE.

YpPOBHM OpraHu3alydHd JKUBBIX CHCTEM: MOJEKYJSAPHBIA, KIETOYHBbIM, TKAHEBbIN,
OpraHU3MEHHBIN, TOMYJIALUOHHO-BUOBOM, HKOCHUCTEMHBIH (OMOreOleHOTHYECKUNA),
onochepnsiid. [Iporeccel, mpoucxomsne B KXUBBIX cucTeMax. OCHOBHBIC MPU3HAKH
pKuBOro. JKu3Hb Kak (hopMa CyIeCTBOBAHHS MaTepUU

1.3

Metoasl  Ouwosornueckoil — Hayku.  HaOmronenwe, u3MeEpeHHE,  OKCICPUMEHT,
cucTeMaTru3aius, MeraaHanu3. [loHsATHE O 3aBUCHMMOW M HE3aBHCHMOH IEPEMEHHOM.
[[nanupoBanue skcrnepumenta. [locranoBka W mpoBepka runore3. Hynesas rumotesa.
[TonsiTe BBIOOPKH M €€ JOCTOBEPHOCTh. PazOpoc B Owojormueckux naHHbIX. OreHKa
TOCTOBEPHOCTH  TOJYYEHHBIX PE3yNbTaToB. [IpUUMHBI HCKaXXE€HUsS Pe3yJbTaTOB
bkcriepuMeHTa. [IoHATHE CTaTHCTUYECKOTrO TecTa

Kierka xak OmMosornyeckas cucrema

Knerka - cTpyKTypHO-(GYHKIHOHATIbHAS €IUHHULA XKUBOrO. VICTOPUST OTKPBITHS KIETKH.
Pabotsl P. I'yka, A. JleBenryka. Knerounas reopust (T. LLlIBann, M. Illnelinen, P. Bupxos).
OCHOBHBIE TI0JIO’KEHUSI COBPEMEHHON KJIETOYHOU TEOPUHU.

MeTo/ibl MOJIEKYJIIPHOM UM KJIETOYHOM OMOJOrMHM: MHUKPOCKOIHUS, XpomaTorpadus,
hIIeKTpoope3, METOJ] MEYEHBIX aToOMOB, IuddepeHIaTbHoe LEeHTpU(YTrUpOoBaHHUE,
KYJIbTUBHPOBAHUE KIIETOK

2.2

XUMUYECKUN COCTaB KIETKU. Makpo-, MUKPO- U yIIbTPaAMUKPO3JIEMEHThI. Bosa u €€ posb
KaK pacTBOPHUTENS, PEareHTa, y4acTue B CTPYKTYPUPOBAHHMM KIIETKHU, TEIUIOPETYJISALHUN.
MuHepanbHble BEIIECTBA KIETKH, X Onosiornyeckas poiyib. Poib KaTHOHOB U aHMOHOB B
KIIETKE.

buonornueckue noiaumepsl. benku. AMHUHOKUCIOTHBIA cocTaB 0OenkoB. CTpyKTypbl
OenkoBol Mojekyinbl. [lepBuuHas cTpykTypa Oenika, NMenNTHAHAs CBA3b. BTopuuHas,
TpPEeTUYHasl, YeTBepTUUHAs CTPYKTYphI. JleHaTypauus. CBoiicTBa OenkoB. Knaccuduxanus
OenkoB. buonornueckue GyHKIIMKN OEIKOB.

YraneBoasl. MoHOCaxapuabl, AMCAXapHUibl, OJIMrocaxapuiasl M monucaxapuiel. OOmui
[J1aH CTPOEHHUS U (PU3MKO-XMMHUYECKUE CBOMCTBA yrieBojaoB. buonornueckue QpyHkunn
YTJIEBOJIOB.

Jlununel.  'mapodunbHO-THIpOdoOHBIE  cBoiicTBa.  Knaccuduxamus — aunuaos.
Tpurnunepunasl, Gochoaunuasl, BOCKU, crepouabl. buonorndeckne GyHKIMM JUITHAIOB.
OOmue cBoiicTBa OHOJOTMYECKMX MeMOpaH - TEKydecTb, CIIOCOOHOCTh K
CaMO3aMbIKaHHIO, ITOJIYIIPOHUIIAEMOCTb.

Hyxnennoseie kuciotel. JIHK n PHK. Crpoenne HykiienHOBBIX KUCIOT. HykneoTuasl.
[Tpuniun kommiuementapHoctu. IlpaBuno Yapradda. Crpykrypa JHK - nBoiinas
cnupainb. Mecronaxoxaenue u 6uonornyeckue ¢pynknuu JJHK. Bugst PHK. ®Oynkunn
PHK B xnetke.

Ctpoenune Monekynbl AT®. Makposprudeckue cBsizu B Mosiekyiie AT®. buonornueckue
¢ynkuun  AT®. BoccraHoBieHHBIE TNEPEHOCUMKH, HMX (QYHKIMH B  KIETKE.
CexBennpoBanue [IHK.




CtpykTypHass OMOJOTHS: OMOXUMUYECKHE U OMO(PU3MYECKUE HCCIICIOBAHUS COCTaBa U
POCTPAHCTBEHHOU CTPYKTYpPhI OMOMOJICKYT

2.3

Tunbl KIETOK: dyKapuoTHdeckas U npokapuoTuyeckas. CTpyKTypHODYHKIMOHAIBHBIC
oOpazoBaHus kieTku. CTpoeHue MpokapuoTHUecKoil KieTku. KierouHas crTeHka
OakTepuii u apxedl. (OCOOCHHOCTH CTPOEHHUs TeTepoTpodHON U  aBTOTPOHOM
IPOKAPUOTUYECKHUX KJIETOK. MECTO U poJib MPOKAPUOT B OMOIIEHO3aX.

CtpoeHue u pyHKIHOHUPOBAHUE dyKapuoTHUuecKoil kiueTku. [lna3maruueckas memOpana
(mmazmanemma). CTpyKTypa IIa3MaTH4ecko MeMOpaHbl. TpaHCHOPT BEMIECTB 4epes
M1a3MaTUYECKYl0 MeMOpaHy: maccuBHBIM (muddys3usa, ooOneryéHHas auddysus),
AQKTUBHBIN (MEpBUYHBI M BTOPUYHBIA AKTUBHBIN TpaHcnopT). Ilomynponunaemoctsb
MeMOpaHbl. PaboTa HaTpuii-kalneBOro Hacoca. DHAOLMTO3: MUHOIMTO3, (aroiuTos.
Ok3ouuTo3. Knerounas crenka. CTpykTypa M (yHKIUHM KJIETOYHOM CTEHKU pPACTCHUH,
rproOOoB.

[{uronnazma. Luto3zoms. Lurockener. [IBwkenue uutoriazmbl. OpraHOMIBI KIIETKH.
OpgHoMeMOpaHHbIE OpPraHoOMAbl KJIETKU: sHAoIuta3maruuyeckas cets (JIIC), ammapar
["oJIb/KM, JTM30COMBI, WX CTpOE€HHE W (PYHKUMH. B3auMOCBs3b OZHOMEMOpPaHHBIX
opraHouioB kietku. CTpoeHue TrpaHyIsspHOTO peTukyiayma. CHHTE3 pacTBOPUMBIX
O0enkoB. CHHTE3 KIETOYHBIX MeMOpaH. [ manakuii (arpanyisipHbIiA) SHAOIUIA3MATHIECKUN
petuxkynyMm. CekperopHas ¢yHKIus anmnapata ['onbmpku. TpaHcopT BEIIECTB B KIIETKE.
Bakyonu pacturenbHbIX KiIeTOK. Kiterounslil cok. Typrop.

[lo1yaBTOHOMHBIE OPTAaHOU/IbI KIETKU: MUTOXOHIPUH, TJIACTU/BI.

Crtpoenrie 1 (YHKIMA MUTOXOHIAPUN M Tuiactuj. IlepBudHbIe, BTOPUYHBIC W CIIOKHBIC
M1aCTUbl POTOCUHTE3UPYIOMIUX FYKAPUOT. XIIOPOIIACTHI, XPOMOILIACTHI, JTEMKOTLIIACTHI
BBICIIIMX PACTCHUM.

HememOpanubie opranouibl Kietku CTpoeHre U GyHKIIMH HEMEMOpPaHHBIX OPTaHONI0B
kiaeTku. Pubocombl. MukpodunameHTsl. Mplmeunsie  KIETKH. MUKpPOTPYOOUKH.
Knetounslii neHtp. CTpoeHuEe W IBUKEHHE KI'YTHKOB U PECHHYEK. MHKPOTPYOOUKH
HUTOIUIa3Mbl. [{eHTpros.

Anpo. O6onouka sapa, XpOMaTHH, KapuoIia3Mma, sIPBIIIKH, UX CTPOEHHE U (PYHKIUH.
AnepHpiii OenkoBbli MaTpukc. I[IpocTpaHCTBEHHOE pacHONIOKEHHE XPOMOCOM B
uHTepda3zHOM siape. beaku XpoMaTHHA - TUCTOHBI.

Knetounsle  BkItoueHWs. CpaBHUTENbHAas  XapaKTEPUCTHKA  KIETOK  3YKapHOT
(pacTUTENbHOM, YKUBOTHOM, 'pUOHOIT)

2.4

ACCUMWISILIUSL M TUCCUMUJISILIUSL - JIBE CTOPOHBI MeTabonu3ma. Tumbsl oOMeHa BEIIecTB:
aBTOTPOGHBIH M TeTepoTpoHBIA. YdyacTHe KuUcIopoAa B OOMEHHBIX Hpolieccax.
JHepreruyeckoe oOecneueHue KieTku: npespamieHue AT® B oOMEHHBIX Mpoleccax.
DepMEeHTATUBHBIN XapakTep peaklUud KIeTOYHOro wmeradbonusma. DepMeHThI, HX
CTpoeHHe, cBoWcTBa W MexaHu3M JeiictBus. Kodepmentsl. Orinuus (epMeHTOB OT
HEOpPraHMYECKUX  KaTalu3aTopoB. benku-  akTUBaTopel U OCNKU-UHTUOUTOPHI.
3aBUCHUMOCTbH CKOPOCTH (DEpMEHTATUBHBIX PEAKIUN OT Pa3InyuHbIX (PaKTOPOB.
[lepBUYHBII CUHTE3 OpraHMYECKUX BellecTB B KileTke. PoTtocunTes. Poib xsopomiactos
B mporiecce ¢orocuHTe3a. CeroBas u TeMHOBas (a3bl. [IpogykTuBHOCTH (HhOTOCHHTE3A.
BnusiHue pa3nuyHbIX (GaKTOpPOB Ha CKOPOCTh (hOTOCHHTE3a. 3HauUeHHe (POTOCHHTE3A.
XemocuHTe3. Pa3zHooOpasue  OpraHM3MOB-XEMOCHHTETHUKOB:  HUTPUPHUIHMPYIOIINE
OakTepuH, Kenez00aKTepuu, CepoOAKTepHH, BOJOPOJHBIE OakTepuu. 3HAUYECHUE
XEMOCHHTE3A.

AHas’poOHBIe opranu3Mbl. Buasl 6poxenus. [IpoaykTel OposkeHHUsl U UX UCIOIB30BaHUE
4yeJI0BEKOM. AHa3pOOHbBIE MUKPOOPTaHU3MbI KaK 00bEKThl OMOTEXHOJIOTUH U BO30YIUTENN
OoJIe3HEH.

AdpoOHBIE OpPTaHW3MBI. JTambl YHEPreTHYECKOT0 oOMeHa. [loaroToBUTENBHBIN ATarl.
[ TMKONHN3 - OECKUCIOPOHOE pacIleIVIeHUE IIIFOKO3bI.

buromorndeckoe OKHCJICHUEC, ]I KICTOYHOC ObIXaHHC. Poas MI/ITOXOHHpI/II\/'I B IIponeccax




OHOJIOTUYECKOTO OKHCIICHHS. [{uknmueckue PEaKITHH. OxucIuTeNBEHO
dochopunmupoBanue. IlpeumymiectBa a’spoOHOro MyTH OOMEHa BEIECTB MeEper
aHaYpPOOHBIM. I(H(PEKTUBHOCTD SHEPTETHUECCKOT0 OOMEHa

2.5

Peakiin MaTpuyHOTO CHHTE3a. [[pUHIIUTT KOMITJIEMEHTAPHOCTH B PEAKIUSX MATPUIHOTO
cuHTe3a. Peanuzanus HaciaeacTBeHHON MHpOpManuK. ['eHeTUUeCKil KOJI, €ro CBOWCTBA.
Tpanckpunuusa -  marpuunbii  cuHres  PHK.  IlpuHnuner  TpaHckpunuuu:
KOMIUIEMEHTAPHOCTh, AaHTUTIAPAIUIEIbHOCTD, ACHMMETPHUYHOCTD. TPaHCISAIMS U €€ STaIlbl.
Yuactue tpancnoptaeix PHK B Omocunreze Oenka. YcnoBusi OumocuHTe3a Oelka.
KoaunpoBanue aMuHOKUCIOT. Ponbs pubocom B OnocunTese Oenka.

Opranuzanus TeHOMa Yy TPOKAPUOT W JYKAPUOT. Perynsiusi akKTHBHOCTH TE€HOB Y
npokapuot. [ unoresa onepona (P. XKako0, XK. Mano). Perynsiius 0OMEHHBIX MPOIIECCOB
B KieTke. KieTounslii romeocras.

Bupychl - HeK1eTouHbIe (POPMBI )KU3HU U O0JIMraTHble mapa3uTbl. CTpoeHHe IPOCTHIX U
CJIO’KHBIX BUPYCOB, PETPOBUPYCOB, OaKTeprO(haros.

BupycHbie 3aboneBaHusi uenoBeka, KUBOTHbIX, pactenuid. CIINI, COVID-19,
COIMATILHBIC U MEJIUIIMHCKHE MTPOOIIEMBI

2.6

KneTouHslii UK, ero mepuoisl M perynsuusa. Murepdaza u muto3. OcoOeHHOCTH
nporeccoB, TNpoTekaromux B wuHTepdasze. [loaroroBka KIeTKH K JICJICHUIO.
[IpecunTreTndyecknii (MOCTMUTOTUYECKHII), CHUHTETHYECKHH M TOCTCUHTETHUYECKUN
(MPeMHUTOTUYECKHIA) TIEPHOBI HHTEP(]A3HI.

Matpuunbii  cunte3 JHK -  pennukanus. Ilpunnunsr  permukanuu — JJHK:
KOMILIEMEHTAPHOCTh, ITOJIYyKOHCEPBATUBHBIN CHHTE3, aHTHUIIAPAUICIBHOCTh. MexaHu3m
perummkauun  JIHK. Xpomocombl. Crtpoenune xpomocoMm. Temnomepel u Teinomepasa.
XpOMOCOMHBI HA0Op KJIETKU - KapuoTwum. JIUIUIOMIHBIA M TaluIOWIHBIN HAOOPHI
XpoMocoM. ['omoioruunbsie XpoMocoMBI. 110710BbIE XpOMOCOMBI.

Jlenenue kneTku - Muto3. CTaguM MHUTO3a U IPOUCXOASIIME B HUX IpoLecchl. THUIIbI
MuTo3a. KapuokunHe3 M UUTOKMHE3. buonorndeckoe 3HaueHWe MUTO3a. Perynsauus
MUTOTUYECKOTO LIMKJIA KIeTKU. [Iporpammupyemas kiaetodHasi ruOesnp - arnonTos.
DyHKIMOHAJIbHAsI TCHOMUKA

Opranusm Kak OMoJIOrHYecKas CUcTeMa

OOHOKJIETOUHBIE, KOJIOHHMAJIBHBIE, MHOIOKJIETOUHBIE OPraHM3Mbl M MHOTOTKaHEBBIE
OpraHU3MBlI.

DopMbI Pa3MHOXKEHHUS OPraHU3MOB: OecIoioe (BKII0Yas BETreTaTUBHOE) U 10JI0BOE. Bubl
0ecro0ro pa3MHOKEHUS: TIOYKOBAaHUE, CIIOPYIISILMS, (pparMeHTalus, KIOHHPOBAHHUE.
[lonoBoe pa3muoxkenue. IlomoBble kineTku, uiam ramersl. Meio3. Craguu Mmeiiosa.
[ToBenenue xpomocoM B Meino3ze. KpoccuHrosep. buonorndeckuii cMmbICi Meno3a U
[I0JIOBOTO Ipouecca. MelHo3 M €ero MecTo B JKM3HEHHOM LHKJIE OPraHu3MOB.
[IpensaponpliieBoe pa3BuTHE. l'aMeToreHe3 y JKMBOTHBIX. IloJIOBBIE — JKene3bl.
OOpa3oBaHue M pa3BUTHE TMOJOBBIX KieTok. CrepmaroreHe3 u ooreHe3. CTpoeHue
MOJIOBBIX KJIETOK. OIJIOJOTBOPEHHE U SMOpPHOHAIBHOE pa3BUTHE KUBOTHBIX. CIIOCOOBI
OIIOIOTBOPEHUS: HapyXHoe, BHyTpeHHee. [lapTeHorenes. MHauBuyanpHOE pa3BUTHE
opranu3MoB (oHTOreHnes). Ctaauu >MOpuOreHe3a >KUBOTHBIX (Ha MpPUMEpE JIATYIIKH).
JlpoGnenne. Tumbl  papoGnenusi. OcoOeHHOCTH — OPOOJCHHUS — MIICKONUTAIOMIMX.
3apojbIeBbie JTUCTKUA (TacTPyJsIus). 3aKiiajika OpraHOB M TKaHEW W3 3apOJBIIIEBBIX
MMCTKOB. B3ammHOe BiIMsSHUE YacTed pa3BUBAIOILEIroCs 3apojbllia (IMOpHOHANbHAsS
MHAYKIMS). 3akiaJka IUJIAHACTPOSHHsI >KMBOTHOIO KakK pe3yJabTaT HepapXU4ecKUX
B3aMMO/JICHCTBUN TeHOB. BiusHue Ha >MOpHOHATIBHOE pa3BUTHE PA3IUYHBIX (PAKTOPOB
OoKpyXkaromied cpeabl. Poct u pa3BuTHe >XMBOTHBIX. [locTaMOpHOHaNBHBIN TEpUO.
[Ipsmoe u Hempsimoe pa3BuTHe. Pa3zButne ¢ meramop(o3oM y OECHO3BOHOYHBIX M
M03BOHOYHBIX )KUBOTHBIX. brosiornueckoe 3HaueHUE MpsIMOTo U HEMPSIMOTO Pa3BUTHSL, UX
pacnpocTpaHeHue B mpupoje. Tumbel pocTa >KMBOTHBIX. (DAaKTOpbl PETyNALMUA POCTA|
PKUBOTHBIX M yesoBeka. CTa iy HoCTIMOPHOHAIBHOTO PA3BUTHS Y )KMBOTHBIX U YEJIOBEKA.




[lepnosibl OHTOreHE3a YEIOBeKa.

PasmHOXXeHUEe M pa3BuTHE pacTeHui. ['amerodut u cnopodur. Meiio3 B KU3HEHHOM
ke pactreHuii. OOpa3oBaHue CIOp B Tpoliecce Meho3a. ['aMeTroreHes y pacTeHHid.
On1010TBOPEHHUE U Pa3BUTHE PACTUTEIbHBIX OPraHU3MOB. J[BOMHOE OIIONOTBOPEHUE Y
[[BETKOBbIX pacTeHuil. OOpa3oBaHHWe M pa3BUTHE CEMEHU. MeXaHU3Mbl pPerysluu
OHTOT'€HE3a Y PACTCHHUI U KUBOTHBIX

3.2

HCTOpI/IH CTaHOBJICHUA W PpPa3BUTHA I'CHCTHKHM KaK HAyKH. OCHOBHBIE TEHETHYECKHE
[MOHATHUS M CHUMBOJBI. 1 OMOJOTrUYHEIS XPOMOCOMBI, aJJICJIBHBIC I'CHBI, AJIbTCPHATUBHBIC
[IPU3HAKU, I[OMI/IHaHTHHﬁ nu peuecanHmﬁ IIpHU3HAK, TOMO3UI0Ta, I'€TCPO3UroTa, YnucTas
JIMHHA, I‘I/I6pI/Il[BI, T'CHOTMUII, (beHOTI/IH. OcHOBHBIC METOAbI TCHCTHUKU I‘I/I6pI/I[[OJIOFI/I‘-IeCKI/II\/JI,
HHTOHOFquCKHﬁ, MOJ'IeKy.]'IHpHO-FeHeTI/ILIeCKI/Iﬁ

3.3

Monorubpuanoe ckpemuBanue. [lepBelii 3akoH MeHzaens - 3aKOoH eIUMHOOOpasusy
ruOpuI0B nepBoro nokosnenus. IlpaBwio nomuuHupoBanus. Bropoil 3akon Mennens -
3aKOH  pacUIeIUICHWs TNpU3HAKOB. LluTonmorMueckue OCHOBBI  MOHOTHOPHUIHOTO
CKpeIrBaHus. [ MIoTe3a 4ncToThl raMer.

AHanusupytouiee  ckpeuiuBaHue.  [IpoMexyTouHbIi  XapakTep  HacleJOBaHUS.
Paciierienue Npu3HaKkoB MIPU HETIOJIHOM JIOMUHUPOBaHUHU.

JlurubpunHoe ckpemmBaHue. Tpetwid 3akoH MeHJens - 3aKOH HE3aBHCHMOTO
HacJIeI0BaHMsl TPU3HAKOB. [{UTOI0OrHYecKrne OCHOBBI TUTHOPUIHOTO CKPEIIUBAHUS.
CueruieHHOE HacieoBaHue pru3HakoB. Pabotsl T. Moprana. CuernieHHoe HaciIeJ0BaHnue
TCHOB, HAPYILIEHUE CLEIUIEHUs MEXly TeHaMH. XpOMOCOMHasi TEOpUS HACIEACTBEHHOCTH.
['eHeTnka nosia. XpOMOCOMHBI MEXaHU3M OIpeAeTeHUs Moia. AyTOCOMbI U IOJIOBbIE
XPOMOCOMBI. | 'oMOramMeTHbIi M reTeporaMeTHbIi 11oJ1. ['eHeTHnuecKas CTpyKTypa IOJI0BbIX
xpomocoM. HacienoBanue Npu3HAKOB, CLEIICHHBIX € IOJIOM. I'€HOTHII KaK L€JI0CTHAs
cuctema. Ilneiiorponus - MHOXECTBEHHOE AcWCTBHE reHa. MHOKECTBEHHBIN aJUIEIU3M.
B3aumoelicTBue HeayuieabHbIX reHoB. KommuieMenTapHocTs. Onucras. [lonumepus

3.4

B3auMmoseiictBue reHoturna u cpelasl npu ¢GopmMupoBaHuU (eHoTuna. M3mMeHuMBOCTh
MpU3HAKOB. KauecTBEHHBIE M KOJIMYECTBEHHBbIE NPU3HAKU. BHIBl HW3MEHYMBOCTH:
HEHACJICCTBEHHAs] U HACJIEICTBEHHASI.

MonuduxaonHas U3MEHUYNBOCTh. Posib cpeasl B (hopMupoBaHUM MOIU(PUKALMOHHON
n3MeHUnBOCTH. HopMa peakuyu npusHaka. BapuanioHHBIN psig U BapuallMOHHAs KpUBas
(B. Uoranucen). CoiicTBa MOIU(PUKAIIMOHHON N3MEHUYUBOCTH.

['eHOTMIIMYECKAass M3MEHYMBOCTb. (CBONMCTBA T'€HOTUIMYECKOW HW3MEHYMBOCTU. Bumsl
FEHOTUITNYECKOW N3MEHYMBOCTH: KOMOMHATUBHASI, MyTallMOHHAs!.

KomOnHaTHBHAs M3MEHYMBOCTh. Mei0o3 1 MoJIoBO mpoliecc - 0CHOBa KOMOMHATHUBHOM
N3MEHYMBOCTU. Poib KOMOMHATHMBHOM W3MEHYMBOCTH B CO3/IaHUU TE€HETHYECKOIO
pa3HooOpa3us B mpejenax 0JHOrO BUAA.

MyTanuoHHass M3MEHYMBOCTb. BuABl MyTaluid: TE€HHbIE, XPOMOCOMHBIE, T€HOMHBIE.
CrioHTaHHbBIE U MHAYLUPOBAHHBIE MyTallUU. SIIepHbIE U LUTOIIA3MATUYECKUE MYTALIUN.
ComaThueckye U NoJjioBble MyTaluu. [I[puyrHbl BOSHUKHOBEHUSI MyTaluil. MyTareHsl u
UX BIMSHUE HA OpPraHu3Mbl. 3aKOHOMEPHOCTH MYTALlMOHHOTO TIpoIecca. 3aKOH
TOMOJIOTMUECKUX PsIIOB B HaciencTBeHHol nsmenunBocty (H.M. BaBunoB). Buesaepnas
M3MEHYMBOCTH ¥ HACJIEICTBEHHOCTD

3.5

Kapuotun uenoBeka. MexayHapoaHasi MporpaMMa HCCIIEIOBaHMUsS T€HOMa YeJIOBEKa.
MeTobl  M3YYEHHS ~ TEHETUKM  YeJIOBeKa:  TI'eHEaIOTMYeCKUH,  OJM3HEIOBHIH,
HHTOFeHeTquCKHﬁ, HOHy.]'ISH_[I/IOHHO-CTaTHCTquCKHﬁ, MOJ'IeKYJ'ISIpHO-FeHeTI/I‘—IeCKI/Iﬁ.
CoBpeMeHHOE onpeJieseHue TeHOTHIIA: IMOJTHOT€HOMHOE CEKBEHUPOBAHHUE,
TEHOTUIHpOBaHUWEe, B ToM uuciae c¢ mnomouipto [Il[P-ananu3a. HacnenctBenHbie
3a00yieBaHUs 4YelloBeKa. ['€HHbIE M XPOMOCOMHBIE OOJNIie3HH 4YeloBeKa. bonesnu ¢
HACJICJACTBEHHOW TPEIpacloOKEHHOCThIO. 3HAYeHUE MEIAUIIMHCKOW TEHETHKUA B
MPEIOTBPALICHUH U JICUEHUU TeHEeTHYeCKuX 3a0o0seBannil yenoBeka. CTBOJIIOBBIC KIETKU

3.6

JlomecTrkanmsi M CeNeKIus. 3apOoXACHUE CENeKIMM W JaoMmecTukanuu. Yuenue H.U.




BaBuiioBa 0 IEHTpax MPOUCXOXKIACHUS W MHOT000pa3us KyJbTYpHBIX pacTeHui. Ponb
CEJIeKLUU B CO3JaHUU COPTOB PACTEHUU M MOPOJ KUBOTHBIX. COpT, MOpoja, LITAMM.
3aKOH TOMOJIOTUYECKUX PsIIOB B HacieAcTBeHHOM m3meHuumBocth H.M. BaBuioBa, ero
3HAUEHUE JIJISl CENIEKIIMOHHOM PabOTHI.

MeTo1bl CeNIeKITMOHHOM paboThl. IcKycCTBEHHBIM OTOOP: MAaCCOBBIA U MHAMBHUIYaTbHBIN.
Jranbl KOMOMHAIIMOHHOM ceNeKInu. VcnbiTanne mpon3BoauTeei mo mnoromctsy. OT6op
10 TEHOTHITY C IOMOIIBIO OLIEHKH ()eHOTHUIIA TOTOMCTBA U OTOOP MO F'€HOTHUITY C TOMOLIBIO
anammza JIHK. WckyccTBeHHBIH MyTareHe3 Kak METOJl CEJIGKIIMOHHOW pPaboThI.
PaguaiioHHbIM 1 XUMHUYECKUI MyTareHe3 Kak UCTOYHUK MYTalUl Y KyJbTYpHBIX (OopM
opranu3MoB. Mcrnonp30BaHNE TECHOMHOTO PEJaKTUPOBAHUS U METOJ0B PEKOMOMHAHTHBIX
JIHK nia nmonyuyenus ucxogHoro marepuania Juis cenekuuu. [lomydeHne noaunionios.
BrayrtpusumoBas rubpuanszanus. BIU3KOpOICTBEHHOE CKpEIIMBAHUE, WM HHOPHJIMHT.
HepoacTBeHHoe cKpeluBaHue, WM ayTOpuauHr. [eTepo3uc u ero MNPUUYMHBEL
Vcnons3oBanue rereposuca B ceneknuu. Otnanéunas rubpummsanus. [Ipeomonenue
Oecruioiusg MeXBUAOBBIX THOPUAOB. JIOCTH)KEHUS CENIEKIINH PACTEHUM U )KUBOTHBIX

3.7

OOBEKTBI, UCIOJIb3yEMblE B OHMOTEXHOJIOTUH, - KJIETOUYHbIE M TKAaHEBbIE KYJIbTYpHI,
MUKPOOPIaHU3MBI, UX XapakTepucTuka. TpaaunuoHHas OMOTEXHOJIO0rHs: Xae0oneyeHue,
[0JIyY€HUE KHCIOMOJIOYHBIX IPOJYKTOB, BHHOZENUWE. MUKpPOOMOIOTHYECKUN CHUHTES.
OOBeKThl MUKPOOHOJIOrHYeCKHX TexHojorui. IlponsBoacTBo Oenka, aMMHOKHUCIOT U
BUTAMUHOB. VICKYCCTBEHHOE  OIUIOAOTBOpEHUE. PEKOHCTpyKIMs  SHLEKIETOK |
KJIOHUPOBAHKE )KUBOTHBIX. METO/l TpaHCIUIAHTALUU SIAEP KIETOK.

XpOMOCOMHas1 U TeHHasi MHKeHepHsl. VICKyCCTBEHHBINM CHHTE3 IeHa U KOHCTPYMPOBAHUE
pexkoMOuHanTHBIX JIHK. JlocTmkeHns W NEepcreKTHBBI XPOMOCOMHOHM M TE€HHOM
nHXeHepuu. MenunuHckue 6uotexHosnoruu. Mcnoab30BaHue CTBOJIOBBIX KJIETOK

Cucrema u MHOFOO6paSI/Ie OpraHn4YCCKOIro Mupa

buosorndeckoe pasHooOpasue opraHu3mMoB. COBpeMEHHas CHUCTEMAa OPIraHUYECKOIo
mupa. [IpuHunnel kiaaccupukanuyn opraHu3MoB. OCHOBHbBIE CUCTEMATHUECKUE TPYIIIbI
OpraHU3MOB.

OCOOEHHOCTH CTPOCHHUS U )KU3HEASATEIbHOCTH OJIHOKJIETOUYHBIX OpraHu3MoB. bakrepun,
apXeu, OJHOKJIETOYHblE TpHUObI, OJHOKIETOYHBbIE BOJAOPOCIH, JPYIHME€ MPOTUCTHI.
KosioHnanabpHble OpraHusMmbl. JIBH)KEHHE OJHOKJIETOUHBIX OpPraHM3MOB: amMEOOUHOE,
PKI'YTUKOBOE, PECHUYHOE. 3alliTa y OJHOKJIETOYHBIX OPraHu3MOB. Pa3znpakumocTh Y|
OJIHOKJIETOYHBIX OpraHu3MoB. TakcHuchl
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MHOrOKJIETOYHBIE pacTeHUs. B3auMOCBs3b YacTeld MHOTOKJIETOYHOIO OpraHu3Ma. TkaHu,
OpraHbl U CUCTEMBI OPTaHOB MHOTOKJIETOYHOTO opranuzma. Opranusm Kak €IMHOE LIEJI0E.
Tkanu pacreHuidl. Tumbel pacTUTENBHBIX TKaHe: oOpa3oBarenbHasl, MMOKPOBHAs,
NpOBOJIAIIAs, OCHOBHas, MexaHuuyeckas. OcCOOEHHOCTH CTpoeHMs, (YHKUUH u
[pacIioyIOKEHNs TKaHEN B OpraHax pacTeHUH

4.3

BereraTuBHbIE U T€HEPATUBHBIE OpraHbl pacTeHUN. DYHKIIMU OPraHOB U CUCTEM OPTraHOB.
Kapkac pacreHuii. J[BMKEHHME MHOTOKJIETOUYHBIX PACTEHWI: TPONU3MBI WM HACTHH.
[Tornomenue Boabl, YII€KUCIOro ra3a i MUHEPAJIbHbBIX BEUIECTB PACTCHUSAMHU. J[pixaHue
pactenuii. Juddy3us razoB depe3 MOBEPXHOCTh KIETKH. TpaHCHOPTHBIE CHUCTEMBI
pacteHuid. Bpiienenue y pacTteHui. 3amuTa y MHOTOKJIETOUHBIX pacTeHuil. Kyrukymna.
CpencrBa MacCUBHOW U XUMHUYECKOW 3a1UThl. DUTOHIUIBI.

PaznpaxxumocTh W peryjasilMs y OpraHu3MoB. Pa3iapaxumMocTe U peryisauus y
MHOT'OKJIETOYHBIX pacTeHMl. POCTOBBIE BenlecTBa U X 3HAUCHUE

4.5

MHOTrOKJIETOUHBIE KUBOTHbIE. B3anMMOCBA3b YacTeli MHOTOKJIETOYHOIO OpraHu3Ma.
TkaHU, OpraHbl U CUCTEMbI OPraHOB MHOTOKJIETOYHOTO opranuzma. Opranu3m Kak €JMHOe
nemoe. I'omeoctas. TkaHM JKMBOTHBIX M 4YelloBeKa. THUNBI JKUBOTHBIX TKaHEH:
PIIUTENUANbHAS, COCIWHUTENbHAs, MBbIIeUHas, HepBHas. OCOOEHHOCTH CTpPOEHUS,
(GyHKIMI 1 pacooKeHNs TKaHEH B OpraHax >KUBOTHBIX U YEJIOBEKa

4.6

Opranbl ¥ CUCTEMBI OpraHOB >KUBOTHBIX. DyHKIIMK opraHoB U cuctem opraHoB. Omnopa




Tena opraHnu3MoB. CKeneTbl OJJHOKJIETOYHBIX U MHOTOKJIETOYHBIX )KUBOTHBIX. HapyxHbIN
1 BHYTPEHHM ckeneT. CTpOEHUE U TUIIBI COEINHEHUS KOCTEH.

/[BU)KEHHE MHOTOKJIETOYHBIX KMBOTHBIX. [IuTanue »kuBOTHBIX. IIuTaHne MO3BOHOUYHBIX
PKUBOTHBIX. [[pixanue xuBOTHBIX. KoxHoe npixanue. XKabepHoe v IEroyHoe AbIXaHue.
/[pIXaHWe MO3BOHOYHBIX >KMBOTHBIX. OBOJIOLHMOHHOE YCJIOKHEHHE CTPOCHMS JIETKHX
[N03BOHOYHBIX JKMBOTHBIX. JIpIXaTellbHAas CUCTEMa 4eloBeKa. MeXaHu3M BEHTUIISALUU
MErKMX y NTUL U MJIEKONMUTAIOMMX. TpaHCHOPT BEIIECTB Yy OpPraHUM3MOB. TpaHCHoOpT
BCILECTB Yy JKUBOTHBIX. KpoBeHOcHas cucrtema u e€ opranbl. KpoBeHocHas cucrema
MO3BOHOYHBIX JKUBOTHBIX. Kpyru kpoBooOpamieHus. OBOJIIOIUOHHBIE YCIOXHEHUS
CTPOEHHsI KPOBEHOCHOW CHUCTEMBI IIO3BOHOYHBIX KUBOTHBIX. BbleneHNe y OpraHu3MoB.
Boinenenne y kuBOTHBIX. CokparurenbHble Bakyosid. Opransl BbiaeneHus. CBs3b
[1OJIOCTH T€JIa C KPOBEHOCHOM U BBIICIUTEIBHON CUCTEMAaMU. BhliesIeHHe y TO3BOHOYHBIX
PKUBOTHBIX. 3alllUTa Y MHOTOKJIETOYHBIX XUBOTHBIX. [IOKpOBBI M HX HpPOU3BOJHBIE.
PaszgpaxxuMocTe M perymnsuus y OpraHu3MoB. Pa3ipaXxuMoOCTh Yy OJHOKJIETOYHBIX
opranu3moB. Takcucel. Pa3znpaxumMocTb W peryisiuus y MHOTOKJIETOYHBIXPACTEHUH.
PocToBble BeniecTBa U X 3HaYCHUE.

HepsHast cuctema u pedieKTopHas peryislus y MHOTOKJIETOUHBIX )KMBOTHBIX. HepBHas
cuctemMa U €€ OoTHeNbl. DBOJIIOIMOHHOE YCIOXKHEHHE CTPOEHUS HEPBHOW CUCTEMBI Yy
PKUBOTHBIX.

Pa3paboTka anropuTMoB U mporpamMMm s 3h(exTuBHOM (YHKIIMOHATIHLHOW aHHOTAIUH
T€HOMOB, TPaHCKPUIITOMOB, IPOTEOMOB, METab0JIOMOB MHUKPOOPTraHHW3MOB, PACTEHUH,
PKUBOTHBIX U YEJIOBEKa

OpFaHI/ISM YCJIOBCKA U €0 310POBLEC

Opranbl U cuUCTEMbl OpraHoB denoBeka. OTaenbl TOJIOBHOTO MO3ra IMO3BOHOYHBIX
KUBOTHBIX. Pedrexc u peduexktopHass nyra. be3dycioBHble U YCIOBHBIE Pe(IICKCHI.
['ymMopanbHasi peryssiiusi U SHAOKPUHHAs CHUCTEMa >XKMBOTHBIX M 4yesioBeka. JKenessl
SHIOKPUHHOM CHUCTEMBI U UX FOpMOHBI. JleiicTBUe ropMOHOB. B3auMOCBsI3b HEPBHOU U
OPHIOKPUHHOU cucteM. ['unoranamo-runodusapHas cuctrema. Pediiekc u peduexropHas
nyra. be3yciioBHbIe U yCcTIOBHBIE pedIeKch
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3amura opraHu3mMa oT Oomne3Hel. MMmmyHHas cucrema uyesnoBeka. KieTouHbld U
FyMOpaJIbHBIA UMMYHHUTET. Bposka€HHBIN, MpuoOpeTEHHBIHN crierupUUecKuii UIMMYHUTET.
Teopust kimoHanpHO-cenekTuBHOro umMmyHuteta (I1.Opmux, ®.M.bepuer, C.Tonerasa).
BocnanurenbHble OTBETHI OpPraHuM3MOB. Poilb BpOXIEHHOTO MMMYHUTETA B Pa3BUTHUU
CHUCTEMHBIX 3a00JIeBaHH

5.3

KpoBeHocHasi cuctema u e€ opranbl. Cepjiiie, KpOBEHOCHBIE COCYIbl U KpoBb. Kpyru
KpoBooOpareHusi. Pabora cepama u e€ perynsnus

5.4

Jlpixanue yenoBeka. [{uddys3us ra3oB uepe3 MOBEpXHOCTh KJIETKU. J{pIXaTenbHas cucTeMa
yenoBeka. J{pIxaTenbHas TOBEPXHOCTh. Perymnsinus npixanus. J{prxarenbHbie 00bEMBI
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[TumeBapuTenbHass cucTteMa  4denoBeka. OTHeNnbl  NMUIIEBApUTENBHOIO — TPAKTa.
[ [nmeBapuTenbHbIE )Keae3bl. BHYTPUIIOIO0CTHOE M BHYTPHUKIIETOYHOE MMUIIEBAPEHHE
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[TokpoBel u wux mnpousBoaHble. Opranel BelgeneHus. lloukn. Crpoenne u
¢dbyHk1MOHUpOoBaHUe HedpoHa. PuibTpaius, ceKpeuuss U OoOpaTHOE BCAChIBAHHME Kak
MeXaHU3MBbl pabOThI OpraHoB BblAeaeHus. OOpa3oBaHUE MOYH Y YeJIOBEKa
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I[BI/I)KCHI/IC YyeJIoBeKa: MbIlIeuHas cucreMa. CKeleTHEBIC MBIIIIBI U UX pa60Ta. CTpOCHI/IC nu
THUIIBI COCAMHCHU A KOCTeH

TCOpI/IH 3BoIOLMH. Pa3BuTHe )KM3HU Ha 3emite

OBosrorinonHast reopus Y. Jlapsuna. [Ipeanocbuiky BO3HUKHOBEHUS JapBUHU3MA. JKU3Hb
1 Hay4dHas JearenbHocTh Y. JlapBuHa.

JIBuokyire cuibl sBoimouMd BuAoB 1o Y. JlapBuHy (BbICOKass WHTEHCHUBHOCTH
Pa3sMHOKEHUsI OPraHU3MOB, HaclleICTBEHHAss U3MEHUYNBOCTb, 0Oph0a 3a CyIIECTBOBAHHE,
€CTECTBEHHBIN U UCKYCCTBEHHBIA OTOOD).

Odopmnenne cuntetndeckord Teopun sBomoruu  (CTD). HeiitpanbHas Teopus




pBooMKA. COBpeMEHHasl BOJIIOIIMOHHAS OMOJIOTHS. 3HaUYEHWE YBOTIOIIMOHHON TEOPUH B
(OopMHPOBAHNHN €CTECTBEHHO-HAYYHON KapTUHBI MUpa

6.2

[Tomymnsiiust Kak >JeMeHTapHas eauHuIa 3Boiouuu. COBpEeMEHHBIE METOJbl OLEHKU
TEeHETUYECKOTO Pa3HOOoOpa3usi W CTPYKTYpbl nomynsiuil. M3meHneHnwe reHo(OHAA
MOMYJSIIMM  KaK dJIEMEHTAapHOE SBOJIIOIMOHHOE SIBICHHE. 3aKOH TIe€HETHYECKOIo
pasaoBecust [x. Xapau, B. BaituGepra.

OneMeHTapHble (PaKTOpbl (IBIXKYIIME CHIIbI) HBOMOLMUA. MyTallMOHHBIA Mpolecc.
KomOuHaTHBHAs U3MEHYMBOCTD. J[peti reHoB - ciyJaiiHble HeHapaBJIeHHbIE H3MEHEHUS
YACTOT ajuiesiel B momymsiusax. Dddext ocHoBatenss. Murpanuu. V30s1us momyIsimii:
reorpaduueckas (IpocTpaHCTBEHHAs ), OMooTHYecKas (PENPOAYKTUBHAS).
EctecTBeHHbI 0TOOp - Hampapisomuil (aktop 3Boiouud. DOpMBI €CTECTBEHHOTO
oTOOpa: ABMKYLIMHA, CTaOMIM3MPYIOIIMK, pa3pbiBaromuii (au3pyntuBHBIA). [lomoBoit
oTOOD.

[IprcriocoOIEHHOCTh OpPraHU3MOB KakK pe3ylbTaT MUKPOABOJIOLMU. BO3HMKHOBEHHE
MpUCIIOCOONeHU y opraHu3MoB. Apomopdo3sl u uanoagantauuu. [Ipumepst
PUCTIOCO0IEHUN y OpraHu3MoB. OTHOCUTEIBHOCTD PUCIIOCOOJIEHHOCTH OPTaHNU3MOB.
Bun, ero kputepuu U CTpyKTypa. BumooOpa3zoBaHue kak pe3yabTaT MHUKPOIBOIIOLHU.
V3omsiiust - KIioueBoil gaktop BUgooOpazoBanus. I1ytu u criocoObl BUA00Opa30BaHUS:
ajonarpuieckoe (reorpaduyeckoe), CUMIaTpuIeckoe (IKOJIOTHUECKOE), KMTHOBEHHOE)
(monumonan3anus, rudpuanzanus). JJIuTeIbHOCTh 3BOIOIIMOHHBIX IPOIIECCOB.
Mexanu3mbl (OpMUPOBAHUS OMOIOTUYECKOTO Pa3HOO0pa3usl.

Posib  HBONIONMOHHONW OWONOTMM B pa3pabOTKe HAayYHBIX METOJIOB COXPaHEHUS
Oropa3zHoo6pasus. MUKPOIBOIIONHS U KOSBOIIOIHS MAPa3UTOB U UX X03s51eB. MeXaHu3Mbl
(bOopMUPOBAHUS YCTONYMBOCTH K AaHTHOMOTHKAM M CIIOCOOBI OOPHOBI C HEM

6.3

MeTo 161 H3yueHUs: MakpodBoJtoLnU. [laneonTonornyecke METO bl U3Y4E€HUSIBOTIOIIH.
[Tepexonubie (GopMBI U (PUIOTCHETUYECKUE PSAIbI OpraHU3MOB. buoreorpaduueckue
METOJIbI M3yueHus sBontonnu. CpaBHeHHe (Iopel U (QayHbl MaTEpPUKOB U OCTPOBOB.
buoreorpaduueckue oomactu 3eMiau. BUIbI-9HIEMUKH U PETTUKTHI.

OMOPHOJIOTHYECKHE M CPABHUTEIHLHO-MOP(OIOTHUECKHE METOABl U3yYEHHUS SBOJIOIHH.
[‘eHeTHYECKME MEXaHU3MBbI JBOJIIOIMM OHTOT€HE3a M TIOSBICHUS DBOJIOIMOHHBIX
HOBLIECTB. ['OMOJIOTMYHBIE M AHAJIOTMYHBIE OpraHbl. PynuMMeHTapHble oOpraHbel H
aTaBU3Mbl. MOJIEKYISIpHO-TEHETUYECKHE, OMOXUMUYECKUE U MATeMAaTHYECKUE METOIbI
M3y4eHUs: HSBOJMIONUHU. ['OMonormyHeie TeHbl. COBPEMEHHBIE METONbl IOCTPOCHMS
(UITOTEHETUUECKHX JEPEBHEB. XPOMOCOMHBIE MYTAIIMU M SBOJIIOIIHS TEHOMOB.

O01re 3aKOHOMEPHOCTH (TTpaBmIIa) SBONMIOINH. HeoOpaTuMocTh sBoMOHMH. ATaniTHBHAS
pamuanys. HepaBHOMEPHOCTH TEMITOB SBOJIOINH
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HayuHble TMIIOTE3bl NMPOUCXOXKICHHUS >KU3HHM Ha 3emuie. AOHOreHe3 M HaHCIEePMHUS.
JloHayuHble TMpEACTaBICHUS O 3apOoXKJIEHUM JKU3HM (KpeaunoHusM). [umoresa
[IOCTOSIHHOI'O CaMO3apOXACHUS KU3HU U €€ omposepxkeHue onsitaMu D. Pemu, JI
Cnannannuanu, JI. [Tacrepa. [Ipoucxoxaenue sxu3Hu U acTpoOuonorus. OCHOBHBIE ITaIlbl
HeopraHuueckoi sBosouuu. IlmanerapHas (reosloruueckas) 3BONIONMS. XUMHUECKas
PBOIONMS. AOGUOTEHHBI CHHTE3 OPraHUYECKUX BELIECTB M3 Heoprannyeckux. Ombit C.
Mwnepa u I'. FOpu. O6pa3oBanue nmonumepos u3 MoHoMepoB. KoariepBaTHas rumnoresa
A.W. Onapuna, runoresa nepsuuHoro OynboHa k. XomnaeiHa, TeHeTH4YecKasi THIOTe3a)
[". Mémnepa. Pu6osumsr (T. Yek) u runotesa «mupa PHK» V. I'unbepra. @opmupoBanue
MeMOpaH ¥ BOSHUKHOBEHHE MTPOTOKIIETKH.

Vctopuss 3emMnanm M MeTonabl €€ u3ydeHus. lickomaemble OpPraHWYECKHE OCTaTKH.
['eoxpoHonoruss u e€ weroabl. OTHOCUTENbHAs M aOCOJIOTHAs TIE€OXPOHOJIOTHS.
[ '€OXpOHOIOrNYeCKas IKajla: 30HbI, 3pbI, IEPUOABI, IIOXU.

HavanbHble 3Tanbl opraHndeckoi 3Bosronuu. 11osBiaeHne u 3BONTFOLUS MTEPBBIX KIIETOK.
OBostonidss  Merabosim3ma.  BosHukHOBeHHME TepBBIX  3KocucTeM. COBpEeMEHHBIE

MUKpOOHbIE OMOIUIEHKM Kak aHajor HepBbIXx Ha 3emue cooOuiectB. CTpOMATOJIUTHI.




[[poxkapHOTHI U SYKapUOTHI.

[IponcxoxxaeHne 3ykapuoT (CUMOHMOreHe3). DBOIIONMOHHOE MPOUCXOKICHUE BUPYCOB.
[[poricX0XA€HNE MHOTOKJIETOYHBIX OPraHU3MOB. BO3HUKHOBEHHE OCHOBHBIX T'PYIII
MHOTOKJIETOYHBIX OPTraHU3MOB.

OCHOBHBIE 3Tallbl 3BOJIIOIHMM BBICHIUX pacTeHuil. OCHOBHBIE apoMOP(O3BIPACTEHUIA.
Brixon pacrenuii Ha cymry. [losiBiieHHE CIIOPOBBIX PACTEHUM W 3aBOCBAHUE UMH CYLIH.
CemenHble pacTeHus. [IporcxoxaeHre IBETKOBBIX pACTEHUN.

OCHOBHBIE 3Tallbl HBOJIOIUH XUBOTHOTO MHUpa. OCHOBHBIE apoMOp(O3bl KUBOTHBIX.
Bennackas dayna. KemOpwuiickuii B3pbIB - TOSBICHHE COBPEMEHHBIX THUIOB. IlepBbie
XOpAoBble XUBOTHbIE. JKM3Hb B BOoJE. DBOMIONMS IO3BOHOYHBIX. IIpoucxoxneHue
ambuomil u pentinid. [poncxoxaenne MIEKONUTAIONMX U NTULL. [IpuHIMI KII04eBOro
apomopdoza. OcBoeHre 6eCII03BOHOYHBIMU U TIO3BOHOYHBIMH KHBOTHBIMU CYIIIH.
Pa3BuTHE )XU3HU HAa 3eMJIE TI0 3paM U MEPUOJIaM: apXeil, MPOTEepPO30H, Maneo30il, ME30301,
KaifHo301. OOI1as XapakTepUCTHKA KIMMaTa M Te0JOrHUecKuX mporeccoB. [losiBienue u
paclBeT XapaKTEepPHBIX OPraHU3MOB. YTieoOpa3oBaHHE: €ro YCJIOBHS W BIHSHUE HA|
ra30BbIil COCTaB aTMOC(EPHI.

MaccoBble BBIMUPAHMS - 3KOJIOIMYECKUE KPU3HCHI Mpouwioro. IlpuuuHel u cnenctus
MaccoOBbIX BoIMUpaHHUi. COBpEMEHHBIN 3KOJOTHYECKUI KPU3HUC, €r0 0COOEHHOCTH
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Pa3nensl 1 3a1auu anTponosoruu. Mertoasl antponosnoru. CTaHOBIIEHUE IPEACTABICHUN
0 MpOUCXOXKJIeHUH udenoBeka. CoBpeMeHHblE Hay4dHble Teopuu. CXOJCTBO 4EJIOBEKa C
PKUBOTHBIMU. (CHcTeMaTHYecKOe IIOJIOKEHHE 4YelloBeka. (CBHAETENbCTBA CXOACTBA
YeloBeKa C OJKMBOTHBIMU:  CPaBHUTEILHOMOP(OJIOTHYECKUE, HSMOPHOIOTHUYECKHE,
bu3nonoro-onoxuMnyuecKkue, MopeAeHdeckue. OTIMYMsS YelnoBeKa OT JKUBOTHBIX.
[TpstMOXO0KI€HNE M KOMIUIEKC CBSI3aHHBIX C HUM IPU3HAKOB. Pa3BuTHE roJoBHOIO MO3ra
1 BTOPOW CUTHAJIbHOW CHCTEMBI.

JIBuokyme  cuiibl  ((akTOpbl)  aHTponoreHe3a:  OWOJIOTMUYECKHE,  COLMAJIbHBIE.
CooTHolleHne OMOJOTMYECKUX U COLUANbHBIX (akTopoB B aHTpororeHese. OCHOBHbIE
CTaJuy aHTPOIOreHe3a. ABCTPAIIONIUTEKH - IBYHOTHE NPEIKH JIIOACH. YenoBeK yMelbli,
[IepPBbIE U3TOTOBJICHUS OPYIUH Tpyna. YenoBek NpsIMOXOIALINM U IIEPBBIM BBIXOJ JIFOAEH
3a mpenenbl AQpuxu. YenoBek reipenbOeprckuil - o0 mpeaoK HEeaHAepTaTbCKOTO
4eJI0OBEKA U Y€JI0BEKa pa3yMHOro. YenoBek HeaHAepTAIbCKUM KaK BUJ JIFOJIEN XOJIOAHOTIO
KJINMaTa. YenoBeK pa3yMHBIM COBPEMEHHOI'O THIA, JEHUCOBCKHMI YEJIOBEK, OCBOCHHE
KOHTHHEHTOB 3a npejaenamMu AQpUKH.

JBOJIIOLMS COBPEMEHHOIO 4ejoBeka. EcTecTBeHHBIH O0TOOp B MOMYJSALUSAX YEJIOBEKA.
MyTanuoHHbIH Tpouecc ¥ noiauMmopdusm. IlomynsiuoHHBIE BOJIHBL, Jpel( T'eHOB,
MUTpanus U «3PpPeKT OCHOBATEN s » B HOMYJISALUSIX COBPEMEHHOT'O YeJIOBEKa.
Uenoseueckue pacwl. [lonstue o pace. bonbime pacel: eBporeoniHas (eBpasuiickas),
ABCTpaJIO-HErpouIHasl (PKBaTOpUANbHAs), MOHIOJIOMIHAS (a3MATCKO-aMEepUKaHCKas).
Bpems u myTH paccenenus yenoBeka no mniaaHere. EnuacTBo uenoseueckux pac. Hayunas
HECOCTOSITENILHOCTh pacu3Ma. IIpucrnocoOIeHHOCTh 4YeloBEeKa K pasHbIM  YCIOBHUSAM
OKpYyKarolien cpepl. BiusiHue reorpaguyeckoii cpenbl u apeiida reHoB Ha MOP(POIOTHIO
1 (QU3HOJIOTHIO YeTIOBEeKa

DKOCHUCTEMEI U MNpUCymue MM 3aKOHOMECPHOCTHU

Pasnernbl ¥ 3a1a4n 9K0JIOTUH. CBSA3b YKOJIOTHH C IPYTUMHU HayKaMH.

Metoab! sxonoruu. [lonesbie HaOmOIEHHS. DKCIIEPUMEHTHI B 9KOJIOTHUH: MPUPOJIHBIE U
maGopaTtopHble. MojenupoBaHue B HKOJOTMM. MOHUTOPHHI OKpY’KaloIled Cpemsl:
TTOKaJIbHBIN, PETHOHAIBHBIN U TI100aJIbHBIN

7.2

Jkojorudyeckue (GakTopbl U 3aKOHOMEpHOCTH uX JeicTtBus. Krnaccudukanus
HKOJIOTHUECKUX (HaKTOpOB: abOMOTHUECKHE, OHOTHUYECKHE, aHTpororeHHsle. OOmue
3aKOHOMEPHOCTH JIeHCTBUSL dKosornueckux QaxrtopoB. IlpaBuno wmunumyma (K.
[Inpenrens, FO. JInbux). TonepaHTHOCTb. DBpUOMOHTHbIE U CTEHOOMOHTHBIE OPTaHU3MBI.
AbGuotnueckue ¢paktopbl. CBET Kak dKoJornueckuil paxrop. JeficTBue pa3HbIX y4acTKOB




COJIHEYHOT'O CIIEKTpa Ha OPraHU3Mbl. DKOJOTUYECKHE TPYIIbl PACTEHUN U )KUBOTHBIX 11O
OTHOIICHUIO K cBery. CurHanbHas poiib cera. DotomepuoausM. Temmeparypa Kak
bKoJiornueckuii akrop. [efictBue TtemrepaTypbl Ha opraHu3Mmbl. [loWikuiaoTepMHbIE U
TOMONOTEPMHBIC OPraHU3MbI. DBPUTEPMHEIC H CTEHOTEPMHBIC OPTaHU3MBI.

BnaxxHocTs kak skojorumdeckuil daxrop. [Ipucnocobnenust pacreHuil K MoAIep:KaHUIO
BosHOTrO Oanmanca Knaccudukanust pacTeHuil Mo OTHOLIEHUIO K Boje. IIpucmnocobnenus
PKUBOTHBIX K U3MEHEHHIO BOJJHOTO PEXUMA.

Cpenpl OOMTaHWSI OPraHU3MOB: BOJIHAS, HA3€MHO-BO3YINHAS, MMOYBCHHAS, TIITyOWHHAs
MOJIOYBEHHAsA, BHYTpUOpraHu3MeHHass. OU3NKO-XUMHUYECKHE OCOOCHHOCTH Cpejl
oOuTanust opranu3MoB. [IprcrnocoOneHnst OpraHu3MOB K )KH3HHU B PA3HBIX CpeJax.
buonoruueckue putMbl. BHentnue u BHyTpeHHUE pUTMBbL. CyTOUHBIE U TOJUYHbBIC PUTMBI.
[Tprcroco0ICeHHOCTh OPTaHU3MOB K CE30HHBIM U3MEHEHUSM YCIOBUMKI3HU.
JKuznennsie ¢opmbl opranu3moB. [lonsarue o xuszneHHou gopme. JKuznenusie Gopmbl
pACTeHUI: IePEBbs, KyCTAPHUKH, KYCTAPHUYIKH, MHOTOJICTHUE TPABBI, OJHOJICTHHUE TPABHI.
PKuznennbie GOpMBbI KUBOTHBIX: THAPOOHOHTHI, T€OOMOHTHI, a3pOOHOHTHEI. OCOOEHHOCTH
CTpOEHUS 1 00pa3a KU3HU.

buotnueckue QakTopel. Buasl OMOTHYECKHMX  B3aWMOJAEWCTBUN: KOHKYPEHLIHUS,
XUIIHAYECTBO, CcUMOM03 W ero ¢Gopmbl. [lapasutusMm, Koomepamus, MYTyallu3M,
KOMMEHCAIIN3M (KBapTUPAHTCTBO, HaxJieOHMYeCcTBO). HeTpodudeckue B3auMoeiCTBUS
(Tonuueckue, popuyeckue, padpuueckue). 3HaueHHEe OMOTUUYECKUX B3aUMOACHCTBUN AJIs
CYIIECTBOBAHMS OPTaHU3MOB B cpejie oOuTanus. [IpuHIMI KOHKYPEHTHOTO UCKITFOYCHHUS
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DKOJIOTHYECKUE XapaKTEPUCTUKU Tomyssiiuu. [lomyssiiust kak Onojiornueckasi CucTeMa.
Pos1b HEOHOPOAHOCTHU Cpefibl, GU3UIECKUX 0aphepoOB U OCOOCHHOCTEH OMOJIOTHH BUIOB
B (DOPMHUPOBAHUH MPOCTPAHCTBEHHOU CTPYKTYphl momyisiiuid. OCHOBHBIE TMOKa3aTesn
MONYJISILUN: YUCIEHHOCTD, IJIOTHOCTh, BO3PACTHAS U MOJIOBASI CTPYKTYpPa, POKIAEMOCTbD,
[IPUPOCT, TEMIT POCTA, CMEPTHOCTh, MUTPALIMSL.

DKOJIOTMYECKasi CTPYKTypa nonyiauud. OneHka YMCIEHHOCTH Nomyisuuu. /(mHamuka
MOMYJSINUA U €€ peryisiuus. bUOTHYeCKHi MOTEHIMal Nomysanuu. MoaenupoBaHue
nuHaMuKu nonyisiuud. Kpusble pocta yncineHHocTH nomynisinuu. KpuBbie BDKUBaHUS.
Perynsiiiust YuCACHHOCTH TOMYJISIUANA: POJb (PAKTOPOB, 3aBUCSIINX M HE 3aBUCSIINX OT
MIOTHOCTU. DKOJIOTHUECKUEe CTpaTeruu BUI0B (T- u K-ctparerun).

[TonsiTue 00 5kojormyeckod Humle BuAa. MecrooOutanue. MHoromepHas MOENb
bkosornyeckor HumM  Jk.M. XaruumHcoHa. Pa3mepsl  3KOJOTMYECKOM  HUIIH.
[ToTeHIIManbHas U peaIn30BaHHAs HUILLIN.

Bun kak cucrema nomyisiuuid. Apeansl BUAOB. Buibl M HMX KW3HEHHBIE CTpPATErHH.
3aKOHOMEPHOCTU TOBEJIEHUS M MUTPALMA JKUBOTHBIX. bBHONOrMYecKkne WHBA3UU
4y>KEPOJIHBIX BUI0OB

7.4

CooOuiectBa opraHu3MoB. buoiieHo3 u ero crpykrypa. CBsi3u MEXJy OpraHu3MaMu B
OuorieHo3e. JkocucreMa Kak OTkpbitas cucrema (A.Jx. Tencnu). OyHKIMOHAIBHBIE
0JIOKM OPraHHU3MOB B 3KOCHCTEME: MPOAYLIEHThI, KOHCYMEHTHI, peAyLeHThl. Tpoduueckne
ypoBHU. Tpodudeckue nenu u cetu. Abuotnueckue 6J0ku sKocucTeM. [10UBBI U HITBI B
bKocHcTeMax. KpyroBopoT BemecTB W TOTOK SHEpruM B dKocucteme. (OCHOBHEIC
nokaszaTeian SKOocHCTeMbl. bromacca u mpoayKius. DKOJIOrHYeCKHe MUPaMUAbl YUCel,
OHOMacCChl U YHEPTHH.

HanpaBieHHble 3aKOHOMEpHBIE CMEHBl COOOIIECTB - cyKueccuu. IlepBuuHble U
BTOPHUYHBIC CYKHCCCHUHU W UX IPHYNHBI. AHTpOHOFeHHBIe BO321€I71CTBPI$I Ha CYKIECCHUMH.
KnnmakcHoe cooOriectBo. buopazHnoobpasue u moiaHOTa KpyroBOopoTa BEIIECTB - OCHOBA
YCTOMYHUBOCTU COOOIIECTB.

[TpupoaHbie SKOCHCTeMbl. AHTPOIIOTEHHbBIE SKOCUCTEMBI. ATrpO3KOCHUCTEMA. ATPOIICHO3.
Paznuyust Mex1y aHTPONOTE€HHBIMU M HPUPOJHBIMU 3KOCHUCTEMAMH. YPOOIKOCHUCTEMBI.
OcHOBHBIE KOMITIOHEHTHI ypOoskocucTeM. I'oponckas ¢dopa u payna. CuHaHTpOIIU3aIUs

ropoJickoi ¢ayHbl. buonornueckoe M XO3sIIICTBEHHOE 3HAUYE€HHE AarpodKOCUCTEM U




ypOO3KOCHCTEM.  3aKOHOMEPHOCTH  (OPMHPOBAHUS  OCHOBHBIX  B3aUMOJICUCTBHUI
OpPTraHU3MOB B HKOCUCTEMAX.

[lepeHOC SHEpPruM U BEUIECTB MEXKAY CMEXKHBIMH SKOCHUCTEMaMH. YCTOWYHBOCTH
OpraHWU3MOB, MOMYJSALMN U HPKOCUCTEM B YCIOBHUSAX €CTECTBEHHBIX M AHTPONOTECHHBIX
BO3JICHCTBUI
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brocdepa - obmieruianerapaas 00601049ka 3eMiid, TJE CYIISCTBYET WM CYIIECTBOBAIA
knu3Hb. Yuenue B.M. Bepnanckoro o 6mocdepe. O6mactu 6uochepsr u e€ coctan. XKuBoe
BelecTBO Ouocepbl u ero (QpyHKIUH. 3aKOHOMEPHOCTH CYIECTBOBAaHUS OHOCHEpHI.
OcobeHHocT OGHOChepsl Kak INI00anbHOM 3KOocHcTeMbl. /IMHaAMHUYecKoe paBHOBECUE B
Oouocdepe. KpyroBoporsl BemecTB M OMOT€OXMMHYECKHE IUKIbI (Yriepoja, azoTa).
PUTMHYHOCTS sIBIICHUI B Onocdepe.

3oHanpHOCTH Onochepsl. [lonsarue o Onome. OCHOBHBIE OMOMBI CYIIU: TYHJpPa, XBOIHBIE
7eca, CMEIIaHHbIE M IIUPOKOJUCTBEHHBIE JIECa, CTENH, CAaBaHHbI, ITYCTHIHH, TPOIIMYECKUE
neca, BBICOKOropbsi. Kimmar, pacTUTENbHbBIN U )KUBOTHBIA MUP OMOMOB CYIIH.
CtpykTypa W (QYHKIUS >KUBBIX CHCTEM, OIIEHKa HMX PpECYpCHOro HOTEHIMada |
OrocepHbIX QYHKIHIA
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OJKOJIOTMYEeCKHe KpU3UChl M MX HOpu4uHbl. BoszneiictBue uenoBeka Ha Ouocdepy.
3arpsizHeHue BO3ylIIHOU cpenbl. OXpaHa Bo3ayxa. 3arpsi3sHeHHe BOJHOU cpeabl. OxpaHa
BOJIHBIX pecypcoB. Paspymenune mousbl. OxpaHa IMOYBEHHBIX pecypcoB. M3meHenue
KJIMMara.

AHTpPOIIOr€HHOE BO3JIEHiCTBME Ha pacTUTENbHBIM M JKUBOTHBIM wMup. Oxpana
[PACTUTEIBLHOIO U KMBOTHOIO MUpa. OCHOBHbIE IMPUHLUIIBI OXpaHbl MpHupobl. KpacHbie
kHUTH. Oco60 oxpansiemble npupojHble Teppuropun (OOIIT). boranuueckue cagsl u
300JI0TMYECKUE MapKU.

OCHOBHBIE IPUHLIUIIBI YCTOMUUBOTO pa3BUTHS YeI0BEUYECTBa U Mpupoabl. PannonansHoe
[IPUPO/IONOIB30BAaHUE U COXPAHEHHE OMOJIOTUYECKOTO pa3Ho00pas3us 3eMiu
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