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|. TlosicHUTEIBLHAA 3ANMMCKA

Pabouast mporpamma cocTaBjIeHa Ha OCHOBE:

1.®enepanbHOTO roCy1apCTBEHHOIO 00pa30BaTeIbHOIO CTaHIapTa CPeIHEro ooero oopa3oBaHus
(ITpuka3z Munuctepcrsa npocsemeHuss PO ot 17.05.2012 Ne413 « O6 yreepxxkaerann @PT'OC COO» ¢
U3M. )

2.OcHOBHO¥ 00pa30BaTeIILHOM MPOrpaMMbI cpeaHero oomero oopazoBanus MAQY Abarckas COII Ne
1, mpotoxoin neparoruyeckoro coseta oT 30.08.2023 . Ne 18, ¢ u3m. ot 23. 05.2025.

3. [Ipuxaza Munnpocsemenus Poccun ot 26.06.2025 N 495 "O0 yrBepxaeHun (peaepanbHOTO NepedHs
Y4eOHUKOB, JIOMYIICHHBIX K UCIIOJIb30BAaHHIO MTPH PEATH3AIMH UMEIOIINX T'OCYIapCTBEHHYIO
aKKpeANTAIHNIO0 00pa30BaTeIbHBIX IPOrPAMM HAYaJIbHOTO OOIIIEro, 0CHOBHOTO OOIIETro, CPEAHEro 00IIero
00pa30BaHMs OPTaHU3ALUSIMH, OCYIIECTBISIONNMH 00pa30BaTEIbHYIO AEATEIbHOCTh U YCTAaHOBICHUS
MPEAETHHOTO CPOKA UCTIONB30BaHMS UCKITFOYCHHBIX YI€OHHKOB U pa3pab0TaHHBIX B KOMIUIEKTE C HUMH
y4eOHBIX ocoouit”

4.YVaeonoro uiana MAOY Abarckas COIL Ne 1 va 2025 — 2026 y4eOHbIH TO/I.

5.®enepanbHOi paboueil mporpaMmbl IO y4eOHOMY MTpeIMETy OHOJIOTHS.

[Ipu pazpaboTke mporpaMMsbl 1O OMOJOTUN TEOPETUUECKYI0 OCHOBY JJIsl ONpEeAETIeHUs MOX010B
K (QopMupOBaHHIO cojepxkaHus ydeOHoro rmpenmera «buonorus» cocTaBuiaM: KOHIENTyallbHbIE
nosnoxenus ®I'OC COO o B3auMOOOYCIOBICHHOCTH IIEJICH, COIEp)KaHUs, PE3yJIbTaTOB OOY4YCHHUS U
TpeOOBaHUN K YPOBHIO MOJATOTOBKHM BBIMYCKHHKOB, MOJIO)KEHHS 00 OOMMX LEeIsIX M NpUHIUNAX,
XapaKTEepPU3YIOIINX COBPEMEHHOE COCTOSIHHE CHUCTEMbI cpelHero ooumiero odpasoBanust B Poccuiickoit
Odenepannu, a TakkKe MOJOKEHUS O crennduke 6Mooruy, e€ 3HaYeHWU B IO3HAHUM >KUBOU MPUPOIBI U
ofOecrieyeHUH CyYIIECTBOBaHMS uyenoBedeckoro ooOmecTBa. COrylacHO Ha3BaHHBIM  IMOJIOKEHHSIM,
oTpe/iesieHbl OCHOBHBIE (DYHKLIUU MTPOrPAMMBI 110 OMOJIOTUH U €€ CTPYKTYpa.

[Iporpamma mo Ouosiornu AaéT MpeACTaBlieHWE O LelsX, o0 olmel crtparernu oOyueHwus,
BOCIIUTAHUS M DPAa3BUTHS OOy4alOUIMXCS CpelcTBaMHM yueOHOTo mnpeamera «buosorusy», omnpeaenser
o0s3aTenpHOE TPEIMETHOE COJAEpKaHHe, €ro CTPYKTYpY, paclpelelieHHe Mo pasfeliaM U Temaw,
PEKOMEHAYEMYIO TOCIEA0BATEIbHOCTh U3YUEHUSI yueOHOro MmaTepuana ¢ y4€TOM MEXIPEIMETHBIX U
BHYTPHUIPEIMETHBIX CBsI3€H, JIOTUKHU 00pa30BaTEILHOTO rpouecca, BO3PACTHBIX
0COOEHHOCTEH 00yJaroIIMXCS.

B nmporpamme mo OuONOTMU TakkKe YYUTHIBAIOTCA TPEOOBaHUS K TUIAHUPYEMbBIM JHYHOCTHBIM,
MeTanpeaIMEeTHBIM U MPEeIMETHBIM pe3ybTaTaM 00y4deHusi B (JOPMHUPOBAHUN OCHOBHBIX BUJOB Y4eOHO-
MO3HABATEIbHON JIEATEIbHOCTH/Y4eOHBIX JEHCTBUH OOydyarolmuxcs [0 OCBOCHHUIO COJEpyKaHUS
O1oJI0rN4YecKkoro oopa3zoBaHusl.

B mporpamme mo OMONOrHMM peamnu30BaH MPUHLHUI MPEEMCTBEHHOCTH B M3YyYCHHH OHUOJIOTHH,
Onmarojmaps uyeMy B HeW NPOCMATpHUBAETCS HANpPABIEHHOCTh HA pPAa3BUTHE 3HAHHM, CBS3aHHBIX C
(GbopMHUpPOBaHHEM €CTECTBEHHO-HAyYHOTO MHUPOBO33PEHHUS, IEHHOCTHBIX OPHUEHTAIMH JINYHOCTH,
HKOJIOTUYECKOT0 MBIIIICHUS, MPEJCTABICHUNA O 370pOBOM 00pa3e )KM3HU U OEpEeKHBIM OTHOIIEHUEM K
OKpy»Xarolei npupojiHoi cpene. [ToaTomy Hapsiay ¢ n3ydeHueM oOIe0HM0I0rHYecKUX TEOPHil, a TakxKe
3HAHUH O CTPOECHHMM >KMBBIX CHCTEM pA3HOrO paHra U CYIIHOCTH OCHOBHBIX IMPOTEKAIOIIUX B HUX
MPOLIECCOB B MpOrpaMMe Mo OWOJIOTUH YAENEeHO BHMMAHWE HCIOJIb30BAHHUIO TMOJYYEHHBIX 3HAHUI B
MOBCETHEBHOM JKU3HU JUTSl PELICHUs IPUKIAIHBIX 33/1a4, B TOM YHUCIIEe: MPO(PHUIAKTUKH HACIEICTBEHHBIX
3a00JIeBaHUI YeNoBeKa, MEAMKO-TEHETHMYECKOTO KOHCYJIbTHPOBAHMs, OOOCHOBAaHMS SKOJOTUYECKU
11€JIeCO00pa3HOr0 MOBEJCHUS B OKpPYKAIOIIeW MPUPOIHON cpeze, aHajdu3a BIMAHUS XO3AHCTBEHHOM
JESITEIbHOCTH YEJIOBEKA Ha COCTOSIHUE NMPUPOAHBIX U HUCKYCCTBEHHBIX KOCUCTEM. Y CHIIEHUE BHUMAaHU
K TMPHUKIAJHON HANpaBJIEHHOCTH ydeOHoro mnpeamera «buonorus» npoauKTOBaHO HEOOXOAUMOCTBIO
oOecrieyeHHs YCIOBUHM Uil pEIIeHUs OJHOW M3 aKTyalbHbIX 3a/ad IIKOJIBHOTO OHOJIOIMYECKOro
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oOpa3oBaHUs, KOTOpasi MpeArnoaaraeT GOpMUPOBAHUE Y 00YJAIOIIUXCSI CIIOCOOHOCTH aanTUPOBATHCS K
M3MEHEHHSIM JJMHAMUYHO Pa3BUBAIOLIETOCS COBPEMEHHOTO MUPA.

buosornss Ha ypoBHe cpeaHero oOmero oOpa3oBaHMs 3aHMMaeT BaxHoe Mecto. OHa
oOecrieunBaeT (popMuUpoBaHHE y 00YJAIOUINXCS MPEACTABICHUN O HAyYHON KapTUHE MHUPA, PacIIupseT U
0000ImIaeT 3HaHUS O JKUBOW NIpupoje, €€ OTIMYUTENbHBIX NMPU3HAKAX — YPOBHEBOW OpraHM3alud H
OBOJIIOIUH, CO3Ma€T  yCJIOBUS JUIs: TIO3HAHUS 3aKOHOB JKHUBOW  TPHUPOABL,  (OPMHPOBAHUS
(GYHKIMOHATBFHONH TPaMOTHOCTH, HABBIKOB 3JI0POBOTO M 0O€30MAacHOTO 00pasa >KU3HHU, IKOJIOTHUYECKOTO
MBIIJICHWS, HEHHOCTHOI'O OTHOIIICHUA K JKUBOU IpUpoac U YCJIOBCKY.

Boibioe 3HavyeHne OMOJIOTHSI MMEET TaKKE Il peIICHUS BOCIIMTATCIIBHBIX W Pa3BHUBAIOIINUX
3amad  cpemHero oOmero oOpa3oBaHMs, CONMANM3alMu  oOydaromuxcs. M3ydenue Owmonoruu
O6GCH€“H/IBaeT yCJ10BUsA JJIsL q)OpMI/IpOBaHI/ISI HWHTCIIJICKTYaJIbHBIX, KOMMYHUKalITMOHHBIX n
MH(OPMALIMOHHBIX HaBBIKOB, ICTETUYECKOM KYyJbTYphl, CIOCOOCTBYET HMHTETPAllMU OHUOJIOTHYECKUX
3HAHUW C TPEACTaBICHUSAMU M3 JPYTUX Y4eOHBIX NPEIMETOB, B YAaCTHOCTH, (U3UKHU, XUMHUU U
reorpadun. HazBaHHBIE MOJOXKEHHUS O TpEeAHA3HAYEHWH ydeOHOro mpenMeTra «bHOIOTHS» COCTaBHIN
OCHOBY JIJIs OTIPEIENICHHSI TIOIX0/I0B K OTOOPY M CTPYKTYPHPOBAHHIO €r0 COJECPIKaHUs, TPEICTABICHHOTO
B IIPOrpaMMe Mo OMOJIOTHH.

Ot6op coxepxanus ydeOHOTO Tpeamera «buomorus» Ha 06a30BOM YpOBHE OCYIIECTBIEH C
MO3UIHIA KYIThTYpPOCOOOPa3HOTO MOAX0/Ia, B COOTBETCTBUH C KOTOPHIM OOYUYaIOIIHECs JTOJDKHBI OCBOUTH
3HaHMUS W YMEHUS, 3Ha4MMble a1 (OpMUPOBaHUS OOIIEH KyIbTYpbl, OIpEAesIoNIie aJeKBaTHOE
MOBEJICHUE YEJIOBEKAa B OKPYXKAIOIIEH NMPUPOTHON cpejie, BOCTpeOOBaHHBIE B MOBCETHEBHOW XU3HU U
MpaKTH4ecKo aesTenbHocTh. Oco0oe MEeCTO B 3TOM CUCTEME 3HAHMM 3aHMMAIOT 3JIEMEHTHI CO/Iep KaHus,
KOTOPBIE€ CIIY>)KaT OCHOBOU JyIsi (hOPMUPOBAHMS TMPEACTABICHUI O COBPEMEHHOW €CTECTBEHHO-HAyYHOU
KapTUHEC Mupa n IIEHHOCTHBIX OpHUCHTAIHAX JIMYHOCTH, CHOCO6CTBYIOHII/IX TymMaHu3alnuu
OMOJIOTHYECKOTO 00pa30BaHMUs.

CTpykTypHpOBaHHE COJCp)KaHHS y4eOHOro Marepuana B TporpaMme 10  OHOJIOTHH
OCYIIECTBIICHO C YYETOM TPUOPUTETHOTO 3HAUCHHS 3HAHHWK 00 OTIMYUTEIBHBIX OCOOCHHOCTSX KUBOM
MPHUPOJIBI, O €€ YPOBHEBOW OpPTaHU3AIMK U ABOJIONHMHA. B COOTBETCTBUU C ATHM B CTPYKTYpE y4eOHOTO
npeamera «buonorus» BBIACICHBI CICIYIONIUE COJACpKaTeNbHbIe JIMHUM: «bHoyorust kak Hayka.
MeToabl Hay9HOTO TIO3HaHU, «KieTka kak Ouojornyeckas cucremay, «Opranu3m Kak OMoJIorudecKast
cucremay, «CucTeMa W MHOTOOOpa3We OPraHHYeCKOro MHUpPay, «DBOJIONUS IKUBOW MPUPOJIBIY,
«DKOCUCTEMBI H IPUCYIIHE UM 3aKOHOMEPHOCTH.

Lenp wusyuenust ydeOHOro mnpenmera «buonorus» Ha 0a30BOM YpOBHE — OBJAJICHHE
00y4aroImUMUCs 3HAHUSAMHU O CTPYKTYPHO-()YHKIIMOHAJIBLHOW OpraHW3allMd J>KUBBIX CHCTEM pPa3HOTO
paHra ¥ TMpUOOpETEHHE YMEHHWI WCIOJIb30BaTh ITU 3HAHUS ISl TPAMOTHBIX JIEHCTBHH B OTHOIICHHH
00BEKTOB JKMBOI MPUPOJIBI U PEIICHHS PA3IHUHBIX XKU3HEHHBIX TPOOIEeM.

JlocTikeHWe 1end Uu3ydeHHs ydeOHoro mpenmera «buonorus» Ha 0a30BOM  ypOBHE
o0ecrieynBaeTCsl PEICHUEM CIICAYIONIUX 3a7ay:

OCBOCHHE OOYYAIOIIMMHUCS CUCTEMbI 3HAHUW O OWOJIOTHYECKUX TEOPHUSAX, YUCHHSX, 3aKOHaXx,
3aKOHOMEPHOCTSIX, TUIIOTEe3aX, MPaBHJIAX, CIYXAIUX OCHOBOH Ui (OPMHUPOBAHUS TPEICTABICHUN O
€CTeCTBEHHO-HAYYHOW KapTHHE MHpa, O METOJaX HAy4YHOTO IO3HAHHs, CTPOCHUH, MHOTOOOpasuu
0COOEHHOCTSIX KHUBBIX CUCTEM PA3HOTO YPOBHS OPraHU3aI|H, BBIIAIOIIMXCS OTKPBITHIX U COBPEMEHHBIX
HCCIIeIOBAaHUSX B OUOJIOTHH;

¢dopmupoBaHue y O0OydyarOIIMXCsl MO3HABATENbHBIX, WHTEIUIEKTYaJIbHBIX M TBOPYECKUX
CocOoOHOCTEH B Mpoliecce aHaIM3a JaHHBIX O MYTAX Pa3BUTHUSA B OMOJIOTMM HAYYHBIX B3IJIAIOB, HJEH U
MOJIX0/I0B K U3YyUECHHUIO )KHUBBIX CUCTEM PA3HOTO YPOBHS OpraHU3aluu;

CTaHOBJIGHHE Yy OOywarommxcs oOmeld KylbTypbl, (DyHKIMOHAJIBHOW TI'PaMOTHOCTH, pPa3BUTHE
YMEHUI OOBSACHATH M OLIEHUBATH SIBJICHUS OKPY/KAIOLIETr0 MUPA KUBOW MPUPO/IbI HA OCHOBAaHUU 3HAHUMN
U OIIBITA, MTOJIyYEHHBIX IPU U3yYEHUU OHUOJIOTHH;

¢dopmupoBaHue y oOy4aromuxcs YMEHUH HUTIOCTPUPOBATh 3HAYEHUE OMOJIOTHYECKUX 3HAHUU B
MPAKTUYECKON JIeATENbHOCTH YEJOBEKa, pa3BUTHM COBPEMEHHBIX MEAUIMHCKUX TEXHOJIOTUH U
arpoOMOTEXHOJIOTHif;
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BOCIIMTAHUC y6e)K,Z[éHHOCTI/I B BO3MOXHOCTH IIO3HAHUS YEIOBEKOM KHBOM mpupoanl,
HEOOX0IMMOCTH OEpPEKHOTO OTHOUICHHS K HeW, COOJIONEHUS STHYECKHMX HOPM IMpU TPOBEIACHUH
OMOJIOTHYECKUX MCCIICI0BAHMIA;

OCO3HAaHHUEC L CHHOCTHU OMOJIOTMYECKUX 3HAHUM JUIss  TIOBBIIICHUSA  YPOBHA 9KOJIOTHYECKOM
KYJIBTYPBI, 17151 POPMUPOBAHUS HAYIHOT'O MUPOBO33PEHUS;

[IPUMEHEHUE MPUOOPETEHHBIX 3HAHUNW W YMEHUH B IOBCEAHEBHOW KHU3HU JJIs OLIEHKHU
MOCIIE/ICTBUI CBOCH AEATEIHHOCTH TIO0 OTHOIICHHIO K OKpYXKaromel cpene, COOCTBEHHOMY 370POBBIO,
000CHOBaHUE U cOOIIIOIeHNE Mep TPO(UIAKTUKY 3a00J1€BaHU.

B cucreme cpeanero oOmiero oOpasoBanus «buonorus», nsydaemas Ha 0a30BOM YpPOBHE,
SIBJISIETCS  00s13aTENbHBIM y‘-Ie6HbIM nmpeaMeToMm, BXOIAIIMM B COCTaB HpeIIMCTHOfI o0OJractu
«ECTCCTBGHHO-H&Y‘IHBIG MMpEAMCTBD).

Jlnst u3yuenust 6uMoJioruu Ha 6a30BOM YpOBHE CpelHero o0miero oOpasoBaHus oTBOAUTCA B 11
kiacce — 34 yaca (1 gac B Hezemio).

11KJIACC

Tema 1. IBoJronIMOHHAS OMOIOT S
[Ipeanocelnku BOSHUKHOBEHHSI SBOTIOINIMOHHON TEOPUHU. DBOJIOIMOHHAS TEOPHS U €€ MECTO B
Oounonoruu. BiusiH1Ee 3BOTIONMOHHON TEOPHH HA PA3BUTHE OUOJIOTHH U IPYTUXHAYK.

CBuperenbcTBa 3BONIONHHA. [1al€OHTOIOTHYECKHE: TTOCIIEA0BATEIHbHOCTD TIOSBICHHS BHIOB B
MAJICOHTOJIOTHICCKOH JICTOTIHMCH, TIePeX0IHbIe GopMBI. bruoreorpaduueckne: cX0ACTBO U pa3IHIne
(bayHn u prop MaTepUKOB U OCTPOBOB.

OMOpHOIOrHYECKHe: CXO/ICTBA U Pa3InyMs SMOPHOHOB Pa3HbIX BUJIOB MO3BOHOUYHBIX. CpaBHUTEIHHO-
aHATOMUYECKHE: TOMOJIOTUYHBIE, aHAJIOTUYHBIE, PyAUMEHTapHbIE OPraHbl, aTaBU3Mbl. MoJIEKyIIsIpHO-
OMOXMMHUYECKHUE: CXOICTBO MEXaHU3MOB HACJIEICTBEHHOCTH U OCHOBHBIX META00IMYECKUX MTYTEH y
BCEX OPTaHU3MOB.

OpomonroHHas Teopus Y. lapBuna. [Ipennocsuiku BOSHUKHOBEHUS TapBUHK3MA. J[BHKYIIIUE CHITbI
3BONIIOLIMM BUAOB 1O JlapBuHY (M30BITOYHOE pPAa3MHOXKEHUE MPU  OTPAHUYEHHOCTH  PECYPCOB,
HeompenenéHHas HM3MEHYMBOCTh, 0OOpb0a 3a CylecTBOBAaHUE, €CTECTBEHHBIN 0TOOD).

Cunrernueckas Teopus 3Bomoiun (CTD) u e€ 0CHOBHBIC TTOJIOKEHHUS.
Muxkpososntorus. [lomynanus kak equHUIa BUAA U SBOIIOIHH.

JIBuokymiue cuiibl ((akToOphl) SBOJIIOLMH BUIOB B Iprpoie. MyTallMOHHBIN IPOIeccu KOMOWHATUBHAS
U3MEeHYUBOCTh. [lomynsuonHbie BOIHBI U Apeid reHoB. M3omsius uMurpanus.

EctectBennblit 0TOOp — HampapmsIoNIHi (hakTop 3BOTOIHH. DOPMBI €CTECTBEHHOTOOTOOPA.
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ITpucnocobneHHOCTh OpraH13MOB KaKk  pe3yabTar ABOJIIOLINH. [Tpumepsl
MPUCTIOCOONCHUN y OpraHu3MoB. ApoMOp(o3bI U HIMO0-aTaN TAIHH.

Bun u Bunoo6pazosanue. Kpurepuu Buma. OcHoBHBIE (GOPMBI BUI000pa3oBaHus: Teorpadudeckoe,
HKOJIOTHYECKOE.

MakposBomronus. DopMmBbl IBOJIIOLIUN: ¢unernyeckas, JIMBEPreHTHAas,
KOHBEpreHTHas, napajuienabHas. HeoOpaTuMoCcTh 3BOMIIOLUH.

[Ipoucxoxaenue OT  HECHEIUATU3UPOBAHHBIX MIPENIKOB. [Iporpeccupyromas
crienuanu3anys. AJanTuBHAs pajuaius.

JdemoncTpauum:

Iopmpemuwi: K. JIunneit, XK.b. Jlamapk, Y. Hapsun, B.O. Kosanesckuii, K.M. bap,3. I'ekkens, O.
Miromnep, A.H. CeBep1ios.

Tabnuywt u cxemwvl: «Pa3BuTHE OPraHUYECKOro MUpa Ha 3emMiey, «3apobIIIUIIO3BOHOYHBIX JKHUBOTHBIXY,
«ApxeonTepukcy, «DopmMbl O0pHOBI 3a CYLIECTBOBAHHUEY,

«EctectBenHbIi 0TOOpY», «MHOTOOOpa3ne COPTOB pacTeHHil», «MHOT000pa3ne MOPOHKUBOTHBIXY,
«JTonmynsiuumy, «MyTarmoHHas W3MEHYUBOCTHY, «Apomopdho3bD»,

«Mmmoanmantanun», «O0mas aereHepamnus», «JBwKymue cuibl 3BoIOIUNY, «Kapra-cxema
Mapuipyra ITyTEIIECTBUSA Y. JlapBunay, «boppba  3a cymiecTBOBaHHEY,

«IIpucrocoOIeHHOCTh OpraHu3MOBY, «l'eorpaduueckoe BH1000pa30BaHUEy,
«DKOJIOTUIECKOE BUI000pa30BAHUEY.

Obopyoosanue: KOJUIEKIHS HACEKOMBIX C Pa3IMYHBIMH TUIIAMHU OKPAaCKU, HAOOP IJIOJIOB U CEMSIH,
koJutekius «[Iprumepsl 3aIIUTHBIX TPUCTIOCOONEHUHN Y )KUBOTHBIX», MOAENb «OCHOBHBIE HAIIPaBIICHUS
ABOJIIOLIMNY, 00bEMHAs MoJieNb «CTpOeHUE TOIOBHOTO MO3Ta MO3BOHOUYHBIXY.

Bnoreorpa(bﬂquKa;I KapTa MHpa, KOJUICKIHA <<(DOpMBI COXpaHHOCTH UCKOIIAEMBIX ) KUBOTHBIX 1
paCTeHHﬁ>>, MOACIb allllJIMKaIus ((HeperéCT XpOMOCOM», BIIAXKHBIC ITpEIIapaThl «Pa3BuTne
HaCCKOMOTI0», «Pa3BuTne JHAT'YHIKKW», MHKPOIIpEIapar

«/Ipo3oduna» (Hopma, myTanuu GOpMBI KPBIIILEB U OKPACKH TEa).

JlaGopaTopHblie U NPaKTUYeCKUe padoThI:

JIaGoparopHas pa6ota Ne 1. «CpaBHeHuE BUIOB 110 MOPPOIOTHIECKOMY KPUTEPHUIOY.

JlaboparopHass pabora Ne 2. «Omnucanwe NPUCTOCOONIEHHOCTH OpraHu3Mau eé
OTHOCHUTEJIBHOTO XapakTepay.

JloHay4HBIE IIPEICTABIICHUS O 3apOKACHUM )KU3HU. HaydHbIe TUIIOTEe3bl BOSHUKHOBEHMS JKU3HU Ha
3emJie: abMOTreHe3 U MaHcnepMusi. XuMUUecKasi 3BOJIIOLUsA. AONOTEHHBIN CHHTE3 OPraHUYeCKUX
BELIECTB U3 HEOPTAHNYECKUX. DKCIIEPUMEHTAIIBHOECTIOATBEPKACHUE XUMHUECKOM 3BOJIIOINH.
HauaneHsbie stamnel 6nonoruyeckoit ssomtonuu. ['nunoreza PHK-mupa. @opmupoBanue MeMOpaHHbBIX
CTPYKTYp U BO3HUKHOBEHHUE IPOTOKIETKU. IIepBbie KieTku U ux 3Boionus. opMupoBaHUE 0CHOBHBIX
TPYIII ’KUBBIX OPTaHU3MOB.
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PazButne xu3Hum Ha 3emie mo 3pam u nepuogam. Karapxel. Apxeiickasiu npoTepo3oiickas
apsl. [laneo3oiickast apa u e€ mepuoibl: KeMOPUNCKUN, OPIOBUKCKUN, CHITYPUHCKUN, TCBOHCKHH,
KaMEHHOYTOJIHBIN, IEPMCKUH.

Mes3o30iickas 3pa U €€ epuoIbl: TPUACOBBIN, FOPCKUN, MEJIOBOM.

KaiiHo301icKas 3pa 1 €€ epuo/Ibl: NAJICOr€HOBbIN, HEOTEHOBBIN, AHTPONIOTEHOBBIN. XapaKTEPUCTHKA
KIuMara M Te0JOrH4eCKUX npoueccoB.  OCHOBHBIE — ATarlbl
3BOJIIOLIMM PACTUTEIBHOTO U )KUBOTHOTO MUpa. ApoMOpP(O3bl y paCTEHUN U )KUBOTHBIX.

[TosiBnenue, pacuBeT U BEIMUPAHUE TPYIII KUBBIX OPraHU3MOB.

Cucrema opraHU4eCKOro MHpa Kak OTpakeHue BOMOINH. OCHOBHBIE CUCTEMATHUECKUE TPYIIITHI
OpraHU3MOB.

OBojdIOIMs YeloBeKa. AHTPONOJIOTMS KakK Hayka. Pa3BuTHe npeicTaBlIeHUNHO MPOUCXOXKAECHUN
yesioBeKka. MeTo/ bl n3yueHus: anTpornoreHesa. CxoICcTBa U pa3IuuusIueIoBeKa U KUBOTHBIX.
CucrteMaTnuecKoe MoJI0KEHHE YETI0BEKa.

JBukymue cuibl (akTopsl) aHTponioreHe3a. HacnencTBeHHas H3MEHUYMBOCTh U €CTECTBEHHBIN 0TOOD.
OO1ecTBEHHBIN 00pa3 KU3HU, U3TOTOBIIEHHE OPYAUI TPYIa,MbIIIJIEHUE, PEYb.

OcHOBHBIE CTaJMH U BETBU IBOJIOLMHU YEJIOBEKa: aBCTPaJIONUTEKH, YenoBek ymenbli, UenoBek
psAMOXOIAIMH, YenoBek HeaHiepTaibCKuid, YenoBek pa3yMHbld. Haxokn HCKOITaeMbIX OCTATKOB,
BpeMsI CYIIIeCTBOBaHHUS, 00JIaCTh pacpoCTpaHeHus, 00bEM TOJIOBHOTO MO3Ta, 00pa3 >KU3HU, OPYIAHSL.

UYenoseueckue pacsl. OCHOBHbIE OOJIBIINE pachl: EBpOIeonIHas (eBpa3uiickasi), HErpo-aBCTPaJIOUIHAS
(’xBaTOpUABLHAS ), MOHTOJIOM THAS (a3MaTCKO-aMePUKaHCKast). YepThl MPUCIIO COOIEHHOCTH
MpeCTaBUTENEH YeIOBEUECKUX Pac K YCIOBHSIM CylIeCTBOBaHUS. ENMHCTBO YeoBeuecKHxX pac.
Kputuka pacuzma.

JdemoncTpauum:

Ilopmpemuwi: ®@. Penu, JI. I1actep, A.U. Onapun, C. Muuiep, I. FOpu, Y. lapBuH.

Tabnuywl U cxemvl: «Bo3HHUKHOBEHME CoyiHeuyHOU CHCTEMBID», «Pa3Butune
OpPraHUYECKOTO MHUpPay, «PacturensHas KJIETKA, «KusBotHas KJIETKA,
«IIpokapuoTraeckas KJIETKAY, «CoBpemeHHas cucrema OPraHuyYecKoTo MHPay,

«CpaBHCHI/Ie AHATOMHUYCCKUX YCPT CTPOCHHUA YCIIOBCKA U quOBeKOO6paBHBIX 0663B$IH)),

«OCcHOBHBIEC MECTa MaJICOHTOJIOTHYECCKUX HaxoIOK IIPECAKOB COBPCMCHHOI'O YCJIOBCKaA»,
«Z[peBHefII.HPIe JIXOO1», ((I[peBHI/IC JIFOO1», «HepBHe COBPCMCHHBLIC JIFOOK»,
«Yenoseueckue pacbD».

Obopyoosanue: mynsxu «lIpoucxoxkaenue yenoBekay (OI0CTHI aBCTpajoNuTeKa, MUTEKaHTPOIa,
HeaHJepTaiblia, KPOMaHbOHIIA), CICTIKN WU H300paKeHUsT KAMEHHBIX OpYIUil IEpBOOBITHOTO YEIOBEKA
(kaMHU-UOTITIEpHI, pyOuIa, ckpebiia), reOXpOHOJIOTHYecKas Tabnuia, KomteKuus «@opmMbl COXpaHHOCTH
HCKOTIA€MBbIX KUBOTHBIX U PACTEHUII.

JlabopaTopHble H IpaKTHYeCKHE padOThI:

HpaKTI/IquKaH paGOTa Ne 1. ((I/I3y‘-IeHI/IC HCKOIMa€MbIX OCTaTKOB paCTCHI/Iﬁ " )KUBOTHBIX B
KOJIJICKIIUAX).
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DKcKypeus «IBOJIIOLMS OPraHMUeCKOro Mupa Ha 3emiie» (B €CTeCTBEHHO-HAYYHBIMNIIN KPaeBeUECKUI
My3eil).

Tema 3. Opranu3zmMbl U OKpY:Kalomiasi cpeaa

DKOJIOTHUS KaK HayKa. 3a/ladd U pa3/ieibl SKOJIOTHH. MEeTO/Ibl KOOI HUECKUX MCCIICIOBAHMIA.
DKOJIOTUYECKOE MUPOBO33PEHHUE COBPEMEHHOTO Ue/IOBEKA.

CpCl[I)I oOuTaHMs OpraHru3MOB: BOJHAas, HA3CMHO-BO3AylIHAsA, IOYBCHHAsA, BHYTPUOPraHU3MCHHAs.

Oxonornyeckue pakropsl. Kitaccupukarus sKomornaeckux GakTopoB: aOHOTUIECCKUE, OMOTUICCKUE U
aHTpornoreHHbIe. [leficTBHE SKOIOTHYECKUX (PAKTOPOB HA OPTaHU3MBI.

AbuoTtuyeckue GpakTophl: CBET, TEMIIepaTypa, BIaxkHOCTh. DoTonepuoausm.IIpucnocodnenus
OpPraHU3MOB K JACUCTBUIO a0MOTHYECKUX (PakTOpoB. bronornyeckue puTMsl.

buotnueckue dakropsl. Bumbl OMOTHYECKUX B3aUMOICUCTBUIN: KOHKYPEHIIUS, XUIITHUIECTBO, CUMOMO03
u ero gopmel. [Tapazutusm, Koomneparus, MyTyajin3M, KOMMEHCAIH3M (KBapTUPAHCTBO,
HaxJICOHUYECTBO). AMEHCAIN3M, HEUTpaIU3M. 3HaYeHHEe OMOTHYECKMX  B3aMMOJICHCTBUM ISt
CYIIIECTBOBAaHHUS  OPraHW3MOBB IPHPOJTHBIX COOOIECTBAX.

OKOJIOTUYECKHE XapaKTCPUCTHUKHU TTOIYIIALIUHA. OcCHOBHEBIE TTOKa3aTeIIN MOMYJIANUNU:YUCIICHHOCTD,

IJIOTHOCTb, POXKIAEMOCTh, CMEPTHOCTb, IPUPOCT, MUrpanus. JJMHAMUKA YACIEHHOCTH NOMYISALMY U €€
peryisanus.

JdemoncTpauum:

Topmpemuwi: A. I'ymbonbar, K.®. Pynwe, O. ['ekkensb.
Tabnuywt u cxemsi: kapta «lIpupomnbie 30H6 3eMiny, «Cpeapl 0OMTaHUS OPTaHU3MOBY,
«Dotonepuoanzm», «llomynsauuny, «3aKOHOMEPHOCTH POCTa YUCICHHOCTH MOMYNIALNUN UH(]y30pUu-
Tyhenpkny, «l[lumessie nenu».

JlaGopaTopHblie U NpaKTUYecKue padoTbli:

JlaGopaTtopHas pabora Ne 3. «Mopdonoruyeckue 0COOCHHOCTH pacTeHHA
U3 Pa3HBIX MECT OOUTAHUSY.

JlaboparopHas pabota Ne 4. «BnusiHue cBeTa Ha poCT U Pa3BUTHE YEPEHKOBKOJICYCA.

[Ipaktrueckas pa6ora Ne 2. «[loacuéTr MIOTHOCTH MOMYNALUNA PA3HBIX BUAOBPACTCHUID.
Tema 4. Coo01ecTBa M 3K0JIOTHYECKHE CUCTEMBI

Coo0riecTBO OpraHnu3MoB — OuoieHo3. CTpyKTyphl OMOLIEHO3a: BUIOBAsI, POCTPAHCTBEHHAS,
Tpoduueckas (numeBas). Buapi-nomMmuHanTel. CBs3u B OMOIIEHO3E.

OKOJIOTUYECKUE CUCTEMBI (BKOCI/ICTGMLI). [TonsiTue 00 sKOCHCTEME U 6I/IOI‘COI_IGHO3€.CDyHKI_II/IOHaJ'IBHBIe
KOMITIOHCHTBI 5KOCUCTEMBbI: TPOAYLICHTBI, KOHCYMCHTHI, pEAYLICHTHI. prrOBOpOT BCIICCTB U IIOTOK
OHEPTHUHU B SKOCUCTCME. TpO(I)I/I‘{eCKI/Ie (HI/IH_ICBLIC) YPOBHUIKOCUCTEMBI. [IumieBpie LIENU U CETH.
OcHOBHBIC TTOKAa3aTEIN YKOCUCTEMEL: 61/IOM8.CCEI,
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MPOAYKLHUS. DKOJIOTMUECKHUE TUPAMU/IbL: IPOTYKIIMH, YUCIEHHOCTH, OnoMacchl. CBONCTBA 3KOCUCTEM:
YCTOMYMBOCTb, caMoperynsuus, passutue. CyKkueccus.

[IpuposHbIE 3KOCUCTEMBI. DKOCUCTEMBI O3EP M PEK. DKOCUCTEMA XBOMHOIO MM
HIMPOKOJUCTBEHHOIO JIECa.

AHTpPONOTreHHbIE 3KOCHUCTEMBI. ATPO3KOCUCTEMBI. Yp603KOCHUCTEMBI.
buonoruueckoe 1 X035UCTBEHHOE 3HAUEHUE arpOIKOCUCTEM U YpOOIKOCUCTEM.

bropa3nooOpasue kak GakTop yCTOWYUBOCTH 3KOcUcTeM. CoxpaHeHNEe OMOIOTHYECKOTO Pa3HOO0OpasHsl
Ha 3eMiIe.

VYuenue B.U. Bepnazackoro o 6uocdepe. ['panutipl, cocras u cTpykrypa 6uocdepsl. JKruBoe BeecTBo u
ero ¢pyHkiuu. Oco6eHHOCTH Ouochepsl Kak 00aTbHON 3KOCUCTeMBI. JIHHaMUYecKkoe paBHOBECHE U
obOpaTHas cBs3b B Orocdepe.

KpyroBopoTsI BemecTB 1 OHOTEOXUMUIECKHE ITUKITBI 2JIEMEHTOB (YIIepo/ia, a30Ta).
3oHanbHOCTH OMocdepbl. OCHOBHBIE OMOMBI CYIIIH.

UYenoseuectBo B Onocdepe 3emin. AHTpONOTEHHBIE W3MEHEHUsT B Ouocdepe.
I'moGanpHBIE SKOTOTHUECKUE TIPOOIEMBI.

CocymecTBoBaHHE PUPOJIBI U UenoBedecTBa. CoxpaHeHHe OMOPa3HOOOpa3ns Kak OCHOBA
ycroiunBocTr 6nocepbl. OCHOBA paIlMOHAILHOTO YIIPABICHUS TPUPOIHBIMH PECYPCaMU B UX
ucnosib3oBaHue. JlocTikeHuss OMONIOTUU U OXpaHa MPUPOIBI.

JdemoncTpauum:

Ilopmpemuwvi: A. Jlx. Tencnu, B.H. Cykaués, B.W. Bepnaackuid.

Tabnuyer  u cxemwi:  «llumesBsie  nenw», «buoneHo3:  coctaB U CTPYKTypay,
«[Ipupoanbie coobmectBa», «llenun nuTaHus», «IKOJOTHYECKass MHUPAMHIAN,

«buocdepa u denoBek», «IKocUCTEMA IMUPOKOIUCTBEHHOTO JIeCay, « IKOCHCTEMA XBOMHOTO JIeCay,
«buonenos Bosioémay, «ArporeHosy, «[ [pumepHbIe aHTPOTIOTEHHBIE BO3JICHCTBHS Ha TIPUPOITY»,
«BakHeime HCTOYHUKH 3arpsS3HEHUS BO3IlyXa U TPYHTOBBIX BOI», «IlouBa — BaxkHewHIIast
cocrapJsiromas onocepri», «Dakropsl aerpaganuu nouBy», «llapHUKOBEIH d3PPekT?, «DaKkTOphI
PaZMoaKTUBHOTO 3arpsizHeHus 6rnocdepr», «O0mas cTpykrypa duochepsr», «Pacmnpocrpanenue
KU3HHU B OHochepey,

«O30H0BHIH 3kpaH 6uocheps», «KpyroBopot yriepona B 6uochepe», «KpyroBopor a3ora B mpupoae».

OOGopynoBanue: Mojeab-anIuIMKausd «TUnuyHble  OMOLIGHO3BI», TepOapuit

«PacTutenbpHbIe COO6H.[€CTBa», KOJJICKIIN ((BI/IOI_ICHOS)), ((Bpe,I[I/ITeJ'II/I BaKHEHIITNX
CEIbCKOXO3SMCTBEHHBIX KYJIIBTYP», rep6apHH 1 KOJUICKITUH paCTeHI/Iﬁ H JKUBOTHBIX, TIPUHAJICI)KAITNUEC K
Pa3HBIM 3KOJIOTUYCCKUM I'pylIiiaM OOAHOTO BHUAA, KpaCHaSI kHura Poccuiickoi d)ezlepaum/l, I/I306pa)KeHI/I$I
OXpaHsjACMbIX BUIOB paCTeHHﬁ " J)XMBOTHBIX.
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IleﬂTeJILHOCTL yYuuTeas ¢ yueTom paﬁoqeifl nmporpaMMmbl BOCIIMTaAHUA:

1. VYcraHoBieHME JOBEPUTEIBHBIX OTHOILIEHUN MEXTy YUUTENEM U €r0 YICHUKAMH,
CIOCOOCTBYIOIIKX TO3UTUBHOMY BOCHPHUSATHIO YUAIIUMUCS TPEOOBAaHUI U TPOCHO yUuTes,
MIPUBJICYCHHUIO UX BHUMAHHA K 00CY)XTaeMOi Ha ypoke WH(POPMAIINHU, aKTUBU3AIIUHN UX
IMO03HABATCIIFHOM ACATCIBHOCTH,

2. TloOyxaeHue MKOJIHPHUKOB COOMIONATh Ha yPOKE OOIIENPHUHSATHIE HOPMBI TOBEICHHS, TIPAaBUIIA
oOImIeHHUs CO cTapmuMK (YYUTEISIMH) U CBEPCTHUKAMU (IIIKOJIbHUKAMH ), IIPUHIUIIBI yIeOHOM
JUCLMIUIMHBI U CAMOOPTaHU3ALINY;

3. TlpuBrnedyeHne BHUMAaHUS IIKOJIBHUKOB K IEHHOCTHOMY acIeKTy U3y4aeMbIX Ha ypoKax SIBICHUH,
OpraHu3aius ux paboThl ¢ MOJy4aeMOU Ha ypoKe COIMabHO 3HaUNMOM uHpopMaren —
MHULMAPOBaHUE €€ 00CYKEHMsI, BBICKAa3bIBaHUS yUalllUMHCS CBOEr0 MHEHHUS IO €€ MTOBOY,
BBIPAOOTKH CBOETO K HEil OTHOLIEHMUS;

4. Hcrmosb30BaHUE BOCIUTATEIHHBIX BO3MOXKHOCTEH COolepKaHMsl yaeOHOTO IIpeIMeTa Jepes
ACMOHCTpPALUIO ACTAM HPUMEPOB OTBETCTBEHHOI'O, I'PAXXAaHCKOI'O MMOBEACHUS, ITPOSABICHUS
YEJIOBEKOIIO0MS U JOOPOCEPACIHOCTH, Yepe3 Mo 100p COOTBETCTBYIONTUX TEKCTOB JIJIsl YTCHUS,
3a7a4 ISl pelieHHs, TPOOIEMHBIX CUTYaIUi ISl 00CYXICHUS B KIIacce;

5. [IpuMeHeHne Ha ypoKe MHTEPAKTUBHBIX (hOPM pabOThI yHaluXCs:

6. HTemeKkTyanbHbIX UTP, CTUMYIIUPYIOIIUX T03HABATENbHYI0 MOTHBALIUIO IIKOJIBHUKOB;
JMIaKTUYECKOTO Tearpa, i€ MoJyYeHHbIE Ha YPOKE 3HaHUS OOBITPBIBAIOTCS B T€ATPATIBLHBIX
[IOCTAaHOBKAX; AUCKYCCUH, KOTOpBIE JAlOT YYalIMMCs BO3MOKHOCTh IPUOOPECTH OTIBIT BEACHUS
KOHCTPYKTHBHOT'O JMAaJIora rpynnoBoii paboThl Wi paboThl B apax, KOTOPbIE yyaT MIKOJbHUKOB
KOMaHJHOU padoTe U B3aMMOJACUCTBUIO C APYTUMU JIETHMU;

7. BriitoueHue B ypoK UTPOBBIX MPOIIETyP, KOTOPbIe IOMOTa0T MO/IePKaTh MOTUBALIMIO IETeH K
MOJTyYEHUIO 3HAaHUH, HAJTAXKMBAHUIO TIO3UTUBHBIX MEXJIMYHOCTHBIX OTHOIICHUH B KIJIACCE, TOMOTAOT
YCTaHOBJICHHIO 100pOsKeNIaTeIbHOM aTMOC(hepsl BO BpeMsl ypOKa;

8. OpraHI/ISaHI/IH H_Ie(i)CTBa MOTHUBUPOBAHHBIX U 3PYAUPOBAHHBIX YHAITUXCA HAZl X HCYCIICBAIOIIUMU
OOHOKJIACCHHUKAaMH, JAIOIICTO MIKOJbHHNKaAM COIIMAaJIbHO 3HAUMMBIHM OIIBIT COTpyAHHYICCTBA U
B3aHMHOM MoOMOIIW; THUIUHUPOBAHUC U TOAACPIKKA HCCIIEIOBATENbCKOM I€ATENLHOCTH IIKOJBHUKOB
B paMKax peajindaliui MU MHAUBUAYAJIbHBIX U T'PYHIIOBBIX UCCICA0BATCILCKUX IIPOCKTOB, YTO JACT
IIKOJIbHUKaM BO3MOXXHOCTb HpI/IO6peCTI/I HAaBBIK CaAMOCTOATCIIBHOI'O PCIICHUA TeopeTquCKOﬁ
HpO6J'IeMI>I, HaBBbIK TCHECPUPOBAHUA U O(l)OpMJ'IeHI/ISI COOCTBEHHBIX H,[[eﬁ, HAaBBIK YBA)KUTCIIBHOT'O
OTHOLICHUSA K UY:KUM UICAM, O(I)OpMJ'IeHHLIM B pa60TaX APYrux u BocnurarenbHbli mponeccC MIKOJIbL
OMHUPACTCA Ha TpaAUIIUU UHTCIUICKTYAJIbHBIX, TBOPUCCKHUX COOBITHH U MNaTpUOTHYCCKUX ITPAKTHUK.
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Il. IVTAHUPYEMBIE PE3YJIbTATBI OCBOEHUS TPOT'PAMMBI

1O BUOJIOT'M HA YPOBHE CPEJHEI'O OBIIET'O OBPA3OBAHUA

Cornacao ®I'OC COOQO ycranapnuBaroTcsi TpeOOBaHUSI K pe3yiibTaTaM OCBOEHUS 00ydaroluMUCs
MpOrpaMM CpeIHEro 00I1Iero 00pa3oBaHusl: JUYHOCTHBIM, METAPEAMETHBIM U TIPEIMETHBIM.

B cTpykType TMYHOCTHBIX PE3YNBTATOB OCBOCHHUS IpeaMeTa «bruoorusy BbIIEIEHBI CIEAYOIINE
COCTAaBJIAIOIINE: OCO3HAHUE 0OYyUYAIOIIMMHUCS POCCUIICKON TPaXX1aHCKOM HMJIEHTUYHOCTH — TOTOBHOCTH
K CaMOpa3BUTHIO, CAMOCTOATEIbLHOCTU U CAMOOIIPEIENIEHUIO, HAIMYUE MOTUBALIMU K O0YYEHHUIO
OMOJIOT MM, LIeIEHAIIPaBIEHHOE Pa3BUTHE BHYTPEHHUX YOEXKIACHUN TUYHOCTH HA OCHOBE KJIFOUEBBIX
LIEHHOCTEHN U UCTOPUYECKUX  TpaJuLUNd  pa3BUTUS  OMOJIOTMYECKOTO 3HAHMS, TOTOBHOCTHH
CIOCOOHOCTH 00YYaIOIIMXCSI PYKOBOJICTBOBATHCS B CBOEH /I€ATEIHHOCTH IIEHHOCTHO - CMBICIIOBBIMU
yCTaHOBKaMH, MPUCYIIUMH CHCTEME OHOJIOTMYeCKOro 00pa30BaHusl, HATMYHE SKOJIOTHUYECKOTO
MIPaBOCO3HAHMUS, CIOCOOHOCTH CTaBUTh LIEIH U CTPOUTH )KU3HEHHBIE IJIAHBI.

.HI/I'—IHO CTHBIC pGSYJ'IBTaTI)I OCBOCHUA HpC}IMeTa «BI/IO.]'IOFI/ISI)) JOCTUTAaKOTCAB CIOUHCTBEC
y‘-Ie6HOI\/’I 158 BO CHI/ITaTeJ'IBHOI\/’I OCATCIIBHOCTU B COOTBECTCTBUHC TpaJII/IHI/IOHHBIMI/I
pOCCI/II\/’ICKI/IMI/I COHI/IOKYJ'IBTypHBIMI/I, I/ICTOpI/IquKI/IMI/I nu )IYXOBHO- HpaBCTBeHHBIMI/I OEHHOCTAMU,
MPUHATHIMU B 00IIIECTBE TIPABUIAMHU M HOPMaMU MTOBEACHHS U CIIOCOOCTBYIOT IIpoIieccam
CaMOIIO3HAHMSI, CAMOBOCIIUTAHUS U CAMOPA3BUTHS, Pa3BUTHS BHYTPEHHEW TMO3UIUU JTUYHOCTH,
MaTPUOTHU3MA, YBAKEHUSK 3aKOHY M MPABOIOPSIKY, YEJIOBEKY TPYy/Ia U CTapIIeMy MOKOJICHHIO,
B3aMMHOTO YB)KEHHUsI, OEPEIKHOTO OTHOIICHUSI K KyJIbTYPHOMY HACJICIUIO M TPAIULIASIM
MHOTOHAIMOHAJIBHOTO Hapoja Poccuiickoit @eaepaiuu, Npupoie U OKPYKarolleu cpene.

JInuHOCTHBIE PE3yNbTaThl OCBOCHUSI yueOHOTO npeameTa «broaorusy 1omKHbBIOTpaXaTh TOTOBHOCTh U
CHOCOOHOCTh 00YUYAIOUTUXCS PYKOBOACTBOBATHCSI CPOPMUPOBAHHON BHYTPEHHEH MO3UIMEH JTNYHOCTH,
CUCTEMOM [IEHHOCTHBIX OPUEHTAIUH, TO3UTHUBHBIX BHYTPEHHUX YOCKICHUI, COOTBETCTBYIOIINX
TPaAUIIMOHHBIMIIEHHOCTSIM POCCUICKOTO OOIIECTBAa, paclIuPEHHE )KU3HEHHOTO OMBITA U OTbITa
NEeSITeIbHOCTH B IIPOIIECCE PeaTu3allii OCHOBHBIX HANPaBIECHUI BOCIUTATEIBHOMN JAESITETLHOCTH, B TOM
YHClie B 4aCTH:

C(bOpMHpOBaHHOCTL rpa)KHaHCKOﬁ O3 HH1 06yqa101ueroc;1 KaK aKTHBHOI'O U OTBECTCTBCHHOI'O
YJICHA pOCCHfICKOFO 06IJ_[€CTBa;

OCO3HAHHUEC CBOMX KOHCTUTYHHOHHBIX IIpaB U O6H3aHHOCTeﬁ, YBAXXCHUC 3aKOHAW IPABOIIOPAAKA,

10
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TOTOBHOCTH K COBMECTHOM TBOPUYECKOH IEATEILHOCTH MPU CO3JaHUN YI€OHBIXIIPOCKTOB, PEIICHUH
y4eOHBIX M IMO3HABATENBHBIX 33/1a4, BHITOJHEHUU OMOJIOTHYECKUX SKCIIEPUMEHTOB;

CIOCOOHOCTH OMIPEEIIATh COOCTBEHHYIO MO3HIIUIO MO OTHONICHHIO K SBJICHHUSIM COBPEMEHHOW KU3HU U
OOBICHATH €€;

YMCHHC YYUTBHIBATH B CBOUX I[GflCTBI/I?IX HGO6XOI[I/IMOCTI) KOHCTPYKTUBHOI'O B33,PIMOI{CI>JICTBH$I JIIOIICﬁ C
PasHbBIMHA Y6€)KI[CHI/I$[MI/I, KYJIBTYPHBIMU HEHHOCTAMHA U CONUAJIBHBIM IOJIOKCHUEM

TOTOBHOCTB K COTPYIHHYECTBY B IPOLIECCE COBMECTHOTO BBIIIOJHEHUS YU€OHBIX, 103HABATEIIbHBIX U
HCCIIEIOBATENbCKUX 33/1a4, YBAKUTEIbHOTO OTHOLIEHHSI K MHEHUIO ONIIOHEHTOB IIPU 00CYXAEHUN
CIIOPHBIX BOIIPOCOB OMOJIOTMUYECKOTO COJEP KAHUS;

TOTOBHOCTb K TYMaHUTApHOM Y BOJOHTEPCKOM JIEATEIBHOCTH;

2) NaTpHOTHYECKOIr0 BOCHHTAHMS:
c(hOpMUPOBAHHOCTH POCCUUCKOM TPAXKIAHCKOM HICHTUYHOCTH, TAaTPUOTH3MA, YBAKEHUS K CBOEMY
Hapody, YyBCTBa OTBETCTBEHHOCTH mepen PoauHoM, ropaocTu 3a CBOM Kpail, cBOr PonuHy, cBOM
SI3BIK M KYJIBTYPY, NPOIIIOE U HACTOAIIEE MHOTOHAIIMOHAJIBHOTO Hapoa Poccuu;

LIEHHOCTHOE OTHOILIEHHE K MPUPOTHOMY HACIIEANIO U MaMATHUKAM MPHUPOJIbI, TOoCTHXKeHUsIM Poccnu B
HayKe, ICKYCCTBE, CIIOPTE, TEXHOJIOTUSX, TPYIE;

CIIOCOOHOCTH OIICHUBATh BKJIa[] pOCCHﬁCKHX y‘IéHBIX B CTAaHOBJICHHUC U Pa3BUTUC 6I/IOJ'IOFI/II/I, IIOHHUMAaHU A
3HAYEHMS OMOJIOTHH B ITO3HAHHUH 3aKOHOB IIpUPOALI, B )KNU3HHU YCJIOBEKA 1 COBPEMCHHOTI'O O6HICCTBa;

uaenHas yoexxaEHHOCTh, TOTOBHOCTh K CIY)KeHHIO U 3ammmTe OTeuecTBa, OTBETCTBEHHOCTD 3a €T0

cynb0y;

3) AyXOBHO-HpaBCTBEHHOI0 BOCIIHTAHMS:
OCO3HaHHE JYXOBHBIX IEHHOCTEW POCCUICKOTO Hapoaa; cPOPMUPOBAHHOCTD
HPaBCTBEHHOI'O CO3HAHUS, 3TUYECKOTO MMOBEACHNUS;

CIIOCOOHOCTH OLCHHMBATh CUTyalluIO U IIPUHHUMATb OCO3HAHHBIC PCHICHUA, OPUCHTHUPYACH HA MOPAJIBHO-
HPAaBCTBCHHBIC HOPMBI U HEHHOCTH,

O0CO3HaHHEC JIMYHOT'O BKIaJa B IIOCTPOCHUEC YCTOIZHHBOFO 6}’,[[}711161"0; OTBCTCTBCHHOC OTHOLICHUC
K CBOUM POAUTCIIAM, CO3JaHHIO CCMbU Ha OCHOBC

OCO3HAHHOI'O IMMPUHATHA HCHHOCTGIZ CEMEMHOM KU3HHU B COOTBETCTBUU C TpaauluiaMHU HapOJd0B POCCI/II/I;
4) ICTETUICCKOI'O BOCIIUTAHUSA

ACTETUYECKOE OTHOIIEHHE K MUY, BKIIIOYAst SCTETUKY ObITa, HAYYHOTO ¥ TEXHUYECKOTO TBOPUYECTBA,
CHopTa, Tpyaa, OOIIECTBEHHBIX OTHOIICHHIA;

MOHUMAaHHE YMOLIMOHAILHOTO BO3ACHCTBUS )KUBOI Ipupoabl U eé OCHHOCTH, TOTOBHOCTB K
CaAMOBBIPAKCHUIO B PA3HBIX BUIAX HCKYCCTBA, CTPEMIICHUC ITPOABJIATH

KaucCTBa TBOp‘lCCKOfI JJUYHOCTH,
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5) ¢usuueckoro BocnuTaHHs, (OPMHPOBAHHS KYJbTYPhl 310POBbS M SMOLHOHAILHOIO
OJ1aromoJsryyms:
MOHMMAaHHE U pean3anus 30pOBOro 1 0e301acHOro 00pa3a KM3HH (310pOBOE MUTAHKE, COOTIONCHNE
TUTMEHUYECKUX TPaBUI U HOPM, COATaHCUPOBAHHBIN PEXUM 3aHATHIA U OT/IbIXA, PEryJsipHas
¢bu3nveckas akTHBHOCTB), OEPEKHOTO, OTBETCTBEHHOTOM KOMIIETEHTHOTO OTHOIIECHHUS K COOCTBEHHOMY
(U3NIECKOMY U TICUXUYECKOMY 3/I0POBBIO;

MIOHMMAaHHUE IEHHOCTH MPpaBWJI MHAUBUAYAJIbHOTO U KOJUIEKTUBHOTO O€30I11aCHOTO MOBEACHUS B
CUTYalUsX, YTPOXKAIOUUX 340POBBIO U KU3HU JIFOIEH;

OCO3HaHME MOCIEICTBUN U HENPUATHUS BPEIHBIX MPUBBIYEK (YIIOTPEOIEHUSIAIKOTOIs, HAPKOTUKOB,
KypeHUs);

6) TPYAOBOI'O BOCIIMTAHUSA
TOTOBHOCTB K TpyAy, OCO3HAHNEC HCHHOCTHU MAaCTCpPCTBA, Tp}IIIOJ'II-O6I/I€;

TOTOBHOCTBH K aKTHBHOM JACATCIbHOCTH TEXHOJIOTUYCCKOMN U COHH&HLHOﬁ HaIlpaBJICHHOCTH,
CIIOCOOHOCTH WHUIIUHUPOBATH, IJIAHUPOBATE U CaMOCTOATCIIbHO BBINIOJIHATE TaKYHO ACATCIBHOCTD,

WHTEPEC K Pa3INIHBIM chepaM IpopecCHOHATFHON AEATEIbHOCTH, YMEHHECOBEPIIATh O CO3HAHHBIN
BbIOOp Oymymieit mpodeccun u peaan30oBbIBaTh COOCTBEHHBIE KU3HEHHBIE IJIaHbI;

TOTOBHOCTH M CIIOCOOHOCTH K 00pa30BaHMIO U CaMOOOPa30BaHUIO HA POTSXKEHUH BCEH KU3HU;

7) 2K0J0rH4ecKoro BOCIUTAHMUS:
9KOJIOTHYECKH IIesieco00pa3HOe OTHOUIEHHE K MPUPOJe KaK HMCTOYHHUKY )KM3HU Ha 3eMJie, OCHOBE e
CYIIECTBOBAHMS;

MOBBILIEHUE YPOBHSI KOJIOTUYECKON KYIBTYphI: IPUOOPETEHHE OTBITAIUIAHUPOBAHUSI TOCTYIIKOB U
OILICHKH MX BO3MOXHBIX MOCIIEICTBUHN IJIS1 OKpYXKAIOLIeil Cpebl;

0CO3HaHHE NI00ATHLHOIO XapaKTepa 3KOJIOTHYCCKUX HpO6J’ICM u HYTCI‘/'I HX PCIICHUA,

CIOCOOHOCTH UCTIOJIB30BaTh MPUOOPETaeMbIC IPU H3YYCHUU OMOJIOTHH 3HAHUS U YMEHUS TIPU PEIICHUH
npo0JeM, CBI3aHHBIX C PAllHOHAILHBIM IIPUPOJIOTIONB30BaHHEM (COOIIOICHHIE MTPABHII IIOBEICHUS B
MIPHUPOJIC, HAIIPABICHHBIX HA COXPaHEHHE PABHOBECHS B SKOCHUCTEMAaX, OXpaHy BHJIOB, SKOCHCTEM,
ounocdepsi);

aKTUBHOE HEMPUATUE ACUCTBUN, TPUHOCSIINX BPeIl OKPYKaIOIIEH IpUPOTHON cpefie, YMEHHE
MIPOTrHO3UPOBATh HEONATOMPUSITHBIE KOJIOTUYECKUE TIOCIIEACTBYS MPEANPUHUMAECMBIX ICHCTBUN U
MpeIoTBpaIlaTh Ux;

HaJIMYHUC Ppa3BUTOI'O 3KOJIOTHUYCCKOI'O MBIIIJICHUAA, JKOJIOTUYECKOM KYJIBTYPbI, OIIbITA ACATCIIbBHOCTH
JKOJIOTHYECKOH HAIIPAaBJICHHOCTHU, YMCHH PYKOBOACTBOBATHCANMU B H03HaBaTeJ'IBHOI71,
KOMMYHHKaTHBHOﬁ U COIMaIbHOMI IMPAKTHUKEC, TOTOBHOCTUK YUACTHUIO B HpaKTquCKOﬁ JACATCIIBHOCTH
JKOJIOTHYECKOM HAITPaBJICHHOCTH;
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c(OPMHPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAYKH U
OO0IIECTBEHHO! NPAKTUKU, OCHOBAHHOIO HA JUAJIOTe KYIBTYp, CHOCOOCTBYIOIIETO OCO3HAHUIO CBOETO
MeECTa B IIOJUKYIBTYPHOM MHPE;

COBEPILIECHCTBOBAHME SI3bIKOBOM M YUTATEIBCKOU KYJIBTYPBI KaK CPEICTBA B3aUMOJICHCTBUS MEXKY
JIOIBMU Y TIO3HAHUS MUPA;

MOHUMAaHHUE CTIEHU(PHUKH OHOIOTUH KaK HAayKH, 0CO3HAHUS e€ poiH B (POpMUPOBaHUHPAIIMOHAIEHOTO
HAay4HOIO MBbIIUIEHUS, CO3JaHUU LEJIOCTHOIO IPEICTaBICHUs 00 OKpYXKaIOIIeM MUPE Kak O
€IMHCTBE IPUPO/Ibl, YEJIOBEKA U OOIECTBA, B IO3HAHUU MIPUPOJIHBIX 3aKOHOMEPHOCTEN U peIIeHUN
po0JIeM COXpaHEHUs! IPUPOTHOTO PAaBHOBECHS;

yOeXIEHHOCTh B 3HAYMMOCTH OMOJIOTHH ISl COBPEMEHHOMN IIUBUIIM3ALMK: 00€CIIe4eHNsI HOBOTO YPOBHS
Pa3BUTHS MEAUILIMHBI, CO3/JaHUE MEPCIEKTUBHBIX OMOTEXHOJIOTUH, CIIOCOOHBIX pelllaTh PECYpPCHbBIE
poOJIeMbl pa3BUTHSI YEJIOBEUYECTBA, IOUCKA MTYTEH BBIX0/1a U3 II00AIbHBIX SKOJIOTHYECKUX MPoOIeM 1
obecrnieueHus nepexosia K ycToiuMBOMY pa3BUTHIO, PallMOHATBHOMY HCIIOJIb30BaHUIO MTPUPOIHBIX
pecypcoB U (pOPMHUPOBAHHIO HOBBIX CTAHAAPTOB KU3HU;

3aMHTEPECOBAHHOCTD B MOJIYYEHUH OMOJIOTUYECKUX 3HAHUH B LIEJSAX MOBBIIIEHUS OO KYIbTYpHI,
€CTEeCTBEHHO-HAayYHON I'PaMOTHOCTH, KaK COCTaBHOM 4acTu (PyHKIIMOHAIbHOM IPaMOTHOCTHU
oOyyJaromuxcsi, popMUpyeMOi IPpHU N3y4EeHUHUONOIOTUY;

IMOHUMAaHNEC CYIIIHOCTU METOA0B ITO3HAHMS, UCIIOJIB3YEMBIX B €CTCCTBEHHBIX HayKaX,CHOCO6HOCTI/I
HCIIOJIB30BATh IMOJIYy4aCMbIC 3HAHUSA JJId aHAJIM3a U OOBSICHEHHUS SIBICHUMN OKpYyXKaromero Mmupa u
IMPOUCXOAAIINX B HEM I/ISMGHCHHﬁ, YMEHUEC JCIIaTh 000CHOBAHHBIC 3aK/IIOUCHHSI Ha OCHOBE HAY4YHBIX
q)aKTOB U HUMCIOINUXCA OaHHBIXC LEJIbIO IMMOJIYYCHHA JOCTOBCPHBIX BBIBOJOB,

CIIOCOOHOCTH CAMOCTOSTEILHO HCIIOIB30BaTh OMOIOTHYCCKIE 3HAHUS JUIA pCIHCHI/ISIHpO6J'ICM B
PCATBbHBIX )XU3BHCHHBIX CUTYallUsIX;

OCO3HaHHUEC HCHHOCTHU HaquOﬁ ACATCIIBHOCTHU, TOTOBHOCTH OCYIICCTBIIATH IIPOCKTHYIO U
HCCICA0BATCIbCKYIO ACATCIIbHOCTh HHANBUAYAJIbHO U B I'PYIIIIC,

TOTOBHOCTE U CIIOCOOHOCTB K HEIIPEPBIBHOMY O6pa3OBaHI/IIO n CaM006pa30BaHI/IIO, K aKTUBHOMY
MOJIYYCHHIO HOBBIX 3HAaHMUH IT0 OMOJIOTHU B COOTBETCTBUU C KU3HEHHBIMU HOTpe6HOCT$IMI/I.

MerarnpeaMeTHbIe pe3yIbTaThl 0CBOEHUS y4eOHOTO npeaMeTa «buonorush BKIIOYAIOT: 3HAYUMbIE IS
(hopMUPOBaHUS MUPOBO33PEHUS 00YUJAIOITNXCS MEXKIUCIUTUTMHAPHBIEC (MEXIIPEAMETHBIC)
oOlIeHayYyHbI€ MOHATHS, OTPAXKAIOIIHE IETI0OCTHOCTh HAyYHOI KapTHHBI MUpa U CHEU(PUKY METOIOB
MIO3HAHUS, HCTIOJIb3YEMbIXB €CTECTBEHHBIX HayKax (BEILEeCTBO, SHEPTHs, IBICHUE, IIPOIIECC, CUCTEMA,
Hay4HbIN (DaKT, MPUHIUI, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TeOpHs, UCCIEI0BaHUE,
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HaOMI0IeHNe, U3MEPEHHE, SKCIIEPUMEHT U JIPYTUX), YHUBEPCAIbHBIE y4eOHbIC AEHCTBUS
(mo3HaBareIbHbIC, KOMMYHUKAaTUBHBIC, PETYISTHBHBIE), 00ecTieunBaonIepopMUpoOBaHIe
(GYHKIIMOHATBHON TPAMOTHOCTH U COLUANIEHOM KOMIIETEHLIUU 00y4aroImuXcsl, ClIoCcoOOHOCTh
00y4aronmxcs UCIOIB30BATh OCBOCHHbIE MEXIUCIIUITIMHAPHBIE, MUPOBO33PEHUYECKIE 3HAHUA U
YHUBEPCAIBHBIC YICOHBIC ICHCTBUS B TIO3HABATEIIHHON M COIMATIBHON MPAKTHKE.

Ilo3HaBaTeIbHBIE YHUBEpPCAJbHbIC Y4yeOHbIe HeHCTBHSA
ba3oBble oruvyeckue 1eCTBUA:

CaMOCTOSITENIBHO (pOPMYIIMPOBAThH U aKTyaJIM3UPOBATh MPOOJIEMY, pacCMaTpHUBaTh €€ BCECTOPOHHE;

WCIIOIB30BaTh MPU OCBOCHUM 3HAHUHM TPUEMBI JJOTUYECKOTO MBIIIJICHUS (aHalIM3a, CHHTE3a, CPABHEHUS,
Kiaccuukaiu, 00001eHNs ), PACKPHIBATh CMBICII OMOJIOTHYECKUXTTOHATHH (BBIICTSATD UX XapaKTepHBIC
MPU3HAKHU, YCTAHABIMBATH CBSI3H C JIPYTUMU MOHSATUSIMH ),

OMpCACIIATE HCIIU ACATCIbHOCTH, 3a/laBas MapaMETPhl U KPUTCPUU UX NOCTUKCHUA,COOTHOCUTD
PE3YIbTAThI ACATCIIBHOCTH C ITOCTABJICHHBIMU LCIIAMU;

HCIIOJIb30BaTh OMOJIOTMYECKUE MTOHATHUS /17151 00BsICHEHUS (DaKTOB U SBJICHUH )KMBOUITPUPO/IBI;

CTPOUTH JIOTUYECKUE PACCYXKACHUS (MHIYKTUBHBIE, IEAYKTUBHBIE, 110 AaHAJIOTUH), BBISBISATH
3aKOHOMEPHOCTH U IPOTHBOPEUHS B pacCCMAaTPUBAEMBIX ABIECHUSAX, HOPMYIHPOBATH BHIBOJBI U
3aKJIIOYEHHUS;

MIPUMEHSTh CXEMHO-MO/JIEJIbHBIE CPEICTBA AJISl IPECTABIICHUS CYIIECTBEHHBIX CBSI3€H U OTHOLLEHUH B
M3ydaeMbIX OMOJIOTHYECKHX 00bEKTaX, a TAKKe MPOTUBOPEUUA Pa3HOTO POJa, BHISIBJICHHBIX B
pa3IMYHbIX HH(GOPMAITMOHHBIX UCTOUHUKAX;

pa3pabaThiBaTh IUIaH PelIeHUs TPOOIEeMBbl ¢ YYETOM aHAIN3a UMEIOIINXCAMATEPUATIBHBIX U
HeMaTepUaIbHBIX PECYPCOB;

BHOCUTB KOPPEKTUBEI B ACATCIbHOCTb, OUCHNBATh COOTBECTCTBUE PE3YJIIFTATOB LCIIIM, OUCHNBATh PHUCKU
110 CJ'ICI[CTBPIFI JCATCIIbHOCTH,

KOOPAWMHUPOBATH U BLIINIOJIHATDH pa60Ty B YCJIOBHX pCaJIbHOT'O, BUPTYAJIBHOT'O 1 KOM6I/IHI/Ip0BaHHOl"0
B3aHMOHCﬁCTBHH;

Pa3BHUBATb KPCATHBHOC MBIINJICHUC IIPU PCIICHUHN ) KU3HCHHBIX HpO6J'IeM.
ba3oBble ucciienoBaTeIbCKHUE AeiicTBUA:

BI1aACTh HABBIKAMH WC6HO-HCCHCI{OB&T€J’ILCKOI>1 n HpOGKTHOﬁ JACATCIIbHOCTH, HABbIKAMH PA3pCIICHUS
HpO6J'IeM, CIIOCOOHOCTHIO U TOTOBHOCTBIO K CaMOCTOATCIIBHOMYIIOUCKY METOJOB PCIICHUSA
MPAaKTHYCCKUX 3aa4, IPUMCHCHUIO PA3JIMYHBIX MCTOJOB ITO3HAHU,

HCIIOJIb30BATh PAa3JIMYHBIC BUJIbI ACATCIILHOCTH I10 ITOJTYYCHHUIO HOBOTI'O 3HAHUSA, CTOUHTCPIIPCTAINH,
Hp606pa3OBaHI/IIO U MIPUMCHCHUIO B y‘le6HLIX CUTyalludX, B TOM YUCJICTIPHU CO3JaHUN y‘Ie6HBIX u
COUAJIBHBIX IIPOCKTOB;

(I)OpMI/IpOBaTB HaquLIﬁ THIT MBIIJICHHU S, BJIaJICTh Hay‘lHOﬁ TepMI/IHOHOFHeﬁ, KJIHOYCBBIMU ITOHATHUAMU U
MECTOOdaMH;
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CTaBUTH U (OPMYIIUPOBATH COOCTBEHHBIE 33]]a4U B 00pa30BaTEIILHOM ACATEIHHOCTUN KU3HEHHBIX
CUTyallUuAX;

BBISABIIATH IPUYUHHO-CIICICTBEHHBIE CBA3U U aKTYaJIM3UPOBATh 3aady, BBIABUTaTbIUIIOTE3Y €€
peuieHus1, HaXOAUTh apIyMEHTBI IS JOKa3aTeIbCTBA CBOMX YTBEPKICHUN,3a1aBaTh lIapaMeTphl U
KPUTEpUU PELICHUS;

AHAJIIM3UPOBATH MOJYYCHHBIC B XOAC PCHICHUA 3a/la4X PC3YJIbTAThl, KDUTUYCCKHN OLCHHUBATL UX
AOCTOBCPHOCTD, IPOTrHO3UPOBATHL HBMCHCHHUEC B HOBLIX YCIIOBHAX;

AaBaTb OLCHKY HOBBIM CUTyallusM, OLICHUBATb HpI/IO6p€TéHHI>II>'I OIIBIT, OCYLICCTBJIATH
LeJICHAPABIICHHBIN TIOUCK MEPEHOCA CPEACTB U CIIOCOOOB JIEHCTBHS

B ITPO(ECCUOHAITBHYIO CPENY;

YMETh MEePEHOCUTh  3HAHUS B TI03HABATEIbHYIO U IPaKTHYECKYIO oOnactu
KU3ZHENIEATESIbHOCTH,

YMETb UHTErPUPOBATh 3HAHUS U3 PAa3HbIX MPEAMETHBIX 00acTel;
BBIJIBUTaTh HOBbIE UJIEH, IIPEJIaraTb OpUTMHAIbHBIE TIOAXO bl U PELIEHHsS], CTABUTHIIPOOIEMBI U 33]1a4H,
JIOTTYCKAOIIIME AIbTEPHATUBHBIE PEIICHUS.

PaGora ¢ nngopmanmeii:

OPHEHTUPOBATHCS B PA3IMYHBIX UCTOUYHUKAX HH(POPMAINH (TEKCTE Y4€OHOTO MOCOOus, HayqHO-
MOTYJISIPHOM JTUTepaType, OMOJIOTUIECKUX CIIOBAPSIX U CIIPABOYHHKAX,KOMITBIOTEPHBIX 0a3ax TaHHBIX, B
WuTepHere), aHaM3upOBaTh HHOOPMAIIMIO PA3IMYHBIX BUJOB M (DOPM MPEICTABICHUS, KPUTUICCKA
OIICHUBATH €€ JIOCTOBEPHOCTh MHETIPOTHBOPEUHBOCTH;

(hopMyITHpPOBaTh 3aMPOCH U MPUMEHSThH PA3JIMYHBIC METOIBI TIPU TTOUCKE U 0TOOPE OHOJIOTHUECKOM
nH(popMaIuu, He0OX0IUMOH TSI BBITOJTHEHHS Y4eOHBIX 3a]1a4;

HpI/IO6peTaTI) OIIBIT UCITOJIB30BaHUA I/IH(l)OpMaHI/IOHHO'KOMMyHI/IKaTI/IBHBIX TGXHOHOFHﬁ,
COBCPUICHCTBOBATD KYJIBTYPY AKTHUBHOI'O HMCIIOJIB30BaHUA PA3JIMYHBIX ITIOMCKOBBIX CUCTEM;

CaMOCTOSITEIIEHO BEIOMPATh ONTHMAIBHYIO (OPMY MPEICTABICHHUS OMOIOTHYECKOMMHPOpMAIIUU
(cxembl, rpaduKH, TUArpaMMbl, TAOJIHIIBI, PUCYHKH H JIPYTO€);

HCIIOJIB30BAaTh Hay‘leIfI SA3bIK B Ka4€CTBC CPCACTBA IIPpH pa60Te ¢ OMOJIOTHUYECKOH I/IHq)OpMaHHeﬁi
IIPUMCHATL XUMHNYCCKUC, (1)I/ISI/I‘ICCKI/IG H MaTEMAaTHYCCKHNEC 3HAKHM U CUMBOJIbI, Q)OpMYJ'IH, a66peBI/IaTypy,
HOMCHKIJIaTypYy, UCII0JIb30BATh U HpeO6p830BLIBaTBSHaKOBO'CI/IMBOJ'II/I‘leCKI/Ie CpCaACTBa HAITIAAHOCTH,

BJIAICTb HABbIKAMU PACIIO3HABAHWA U 3alllUThI HH(bOpMaL[I/II/I, HH(I)OpMaHHOHHOﬁ 0e3omacHOCTH
JIMYHOCTH.

KoMMyHuKkaTHBHBIE YHHBepPcaJbHble y4eOHbIe JeiCTBHS
Oo0menne:

OCYHICCTBJIIAATD KOMMYHHUKAIIMKM BO BCCX C(l)ean JKU3HH, AKTHBHO Y4YaCTBOBATH B JUAJIOTC UJIHU
AUCKYCCHUH I10 CYHICCTBY O6CY)K,Z[3€MOI>1 TCMBI (YMCHI/IG 3alaBaTh BOIIPOCHI, BBICKA3bIBATL CYXKIACHUA
OTHOCHUTCJIbHO BBIITIOJIHCHUA HpennaraeMoﬁ 3aaa4u,
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YUYUTBIBATH UHTCPECHI U COINIACOBAHHOCTD HOSI/II_[I/If/’I APYrux y4aCTHHUKOB JUaJiora Ujin III/ICKyCCI/II/I);

pacro3HaBaTh HeBepOaJIbHBIE CPEICTBA OOIIECHHSI, TOHUMATh 3HAYCHHE COLIMATbHBIX 3HAKOB,
MPEINOCHIIOK BOSHUKHOBEHHSI KOH(QIIMKTHBIX CHUTYAIlHd, YMETh CMATYaTh KOH(PIUKTHI U BECTU
IIEPETOBOPBI;

BJIAJICTh PA3IMYHBIMU CIIOCOOaMH OOIICHHUS M B3aMMO/ICHCTBHS, TOHUMAaTh HAMEPEHHUs APYTHX JIIONEH,
MIPOSABIISATh YBAXKUTEIBHOE OTHOIIEHHE K COOECEIHUKY UB KOPPEKTHOH (opme pOpMyIupoBaTh CBOU
BO3PAKEHUS;

Pa3BEPHYTO U JIOTUYHO U3J1ararb CBOIO TOUKY 3pEHUS C UCIIOJIb30BAHUEM SI3bIKOBBIXCPE/ICTB.
CoBMecTHAS 1eATEIbHOCTD:

MTOHUMATh U UCITOJIb30BATh NPEUMYIIIECTBA KOMAaHHON U MHIMBUYaIbHON paOOTHINPU pELICHUH
Ouooruueckoil mpoOieMbl, 060 CHOBBIBATH HEOOXOAUMOCTh TPUMEHEHUATPYIIIOBBIX POPM
B3aUMOJICHCTBUSI IPU pelIeHUH Y4eOHOH 3a1auu;

BBIOMpATh TEMATHKY U METObI COBMECTHBIX NEHCTBUI ¢ y4ETOM OOIIUX HHTEPECOBU BO3ZMOXKHOCTEM
Ka)XI0TO 4JIEHA KOJIJICKTUBA;

MIPUHUMATh LEIN COBMECTHOU JIEATEIBbHOCTH, OPraHU30BBIBaTh U KOOPAUHUPOBATHACUCTBHS 11O €€
JOCTH>KEHHIO: COCTABIIATH IIJIaH JIEHCTBUM, pACIIPENEIATh POJIH C YYETOMMHEHHUM YYaCTHHUKOB,
00cyX/1aTh pe3ylbTaThl COBMECTHOM paboTHI;

OIICHUBATh Ka4€CTBO CBOETO BKJIAJIA U KAXKJIOTO YYaCTHUKA KOMAH/IbI B OOIIUIT pe3yibTar Mo
pa3paboTaHHBIM KPUTEPHSIM;

Mpeaiaratbh HOBBIE MMPOEKTHI, OIIEHUBATh UJIEH C TIO3UIIMHA HOBU3HBI, OPUTUHAILHOCTH, TPAKTHYECKOMN
3HAYUMOCTH;

OCYHIECCTBIATE HO3UTHUBHOC CTPATCTUYCCKOE IMOBCACHUEC B PA3JIMYHBIX CUTyallUAX, ITPOSABIATH
TBOPYECTBO U B006pa)KGHI/Ie, OBITh HMHUIOATHUBHBIM.

PeryasiTuBHbIe yHHMBepCaJbHbIe Y4eOHbIe AeHCTBHS
Camoopranusanus:
UCIOJb30BaTh OMOJIOTMYECKHE 3HAHUS I BBISIBICHHUS IMPOOJIEM M UX PELICHUSB )KU3HEHHBIX U

y4EOHBIX CUTYaIHSIX;

BLI6I/IpaTb Ha OCHOBE OMOJIOTMYECKUX 3HAHMI LEJICBBIC U CMBICIIOBBIC YCTAHOBKU BCBOUX HeﬁCTBHHX n
MOCTYIIKax MO0 OTHOMICHUIO K JKUBOH IIpupoac, CBOEMY 3JOPOBbIO U 3JOPOBBIO OKPYKAIOIIUX,

CaMOCTOATCIIBHO OCYIICCTBIIATDH ITO3HABATCIIbHYIO ACATCIbHOCTD, BBIABIISATD HpO6J'IeMBI, CTaBUTh U
(pOpMYJ'II/IpOBaTB COOCTBEHHBIE 3aaa41 B O6pa3OBaTeJ'ILHOI71 ACATCIIbBHOCTH U JKU3HCHHBIX CUTYallHUAX,

CaMOCTOSITENILHO COCTABIIATH TUIAH PelIeHuUs TPOOIeMbl ¢ YIETOM HMEIOIIUXCSIPECYPCOB, COOCTBEHHBIX
BO3MOKHOCTEHN U MPEAIIOYTEHUN;

AaBaThb OLICHKY HOBBIM CUTYyAllUSAM;
paciiupAaATb paMKU y‘-IC6HOl“O npeaMeTa Ha OCHOBC JIMYHBIX HpeIlHo‘lTeHHﬁ;

JiellaTh OCO3HAaHHBIM BBI60p, APryMmeHTHUPOBATL €roO, 6paTB OTBCTCTBCHHOCTbH3a PCIICHUC,
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OLICHUBATh MPHOOPETEHHBIH OTIBIT;
CrocoOCTBOBATH (POPMUPOBAHUIO U TPOSBICHUIO IIUPOKOW IPYIUINH B pa3HBIX 0071acTIX 3HAHUH,
MIOCTOSIHHO TTOBBIIIATH CBOM 00pa30BaTENIbHBIN U KYJIBTYPHBIH YPOBEHb.
CaMOKOHTPOJIb:
JIaBaTh OLICHKY HOBBIM CHUTYallMsIM, BHOCUTHh KOPPEKTHUBBI B ACSITEIBHOCTD, OLICHUBATh COOTBETCTBUE
PEe3yabTaTOB LEISAM;

BJIAJICTh HaBBIKAMHU MTO3HABATEIFHON peIeKcuu Kak 0CO3HAHMS COBEPIIAEMBIXICHCTBUN U
MBICIIUTEIBHBIX MTPOLIECCOB, UX PE3YJAbTAaTOB M OCHOBAHUM, HCIIOIB30BaTh NPUEMBI pedreKcuu Jyis
OIICHKH CHUTYyalllu, BbIOOPA BEPHOTO PELICHMUS;

YMETh OLICHUBATh PUCKU U CBOEBPEMEHHO MPUHUMATH PELICHUS 110 UX CHUKEHUIO; IPUHUMATh
MOTHBBI ¥ apTYMEHTBI IPYTUX [PH aHAINA3€E PE3YIIBTATOB IEATEIbHOCTH.

[IpunsiTHe cedst U APYrux:

IIPpUHUMATDH ce6${, IIOHHUMaA CBOU HEAOCTATKU U JOCTOMHCTBA,

IIPUHUMATh MOTUBBI ¥ apT'YMEHTBI IPYIUX IPU aHAJIN3€ PE3YIBTATOB NEeATEIbHO CTH; IIPU3HABATh
CBOE MpaBO U MPaBO APYrHUX Ha OLIMOKY;

Ppa3sBUBATH CIIOCOOHOCTh NOHUMATh MUDP C MMO3UIUHN JPYTOT0 YEJIOBEKA.

INPEAMETHBIE PE3YJIbTATDI

[IpenmeTtnsbie pe3yabTarsl 0cBoeHUs nporpamMmbl COO mo 6uosornu Ha 6a30BOM YPOBHE BKITIOYAIOT
cnenuduueckue s yueOHoro npeamera «bruonorus» HaydyHble 3HAHUS,, YMEHHS M CIIOCOOBI
JNEUCTBUI 1O OCBOGHUIO, HWHTEPIPETANH U IPeoOpa30BaHUIO 3HAHUM, BUJIBI IESTEIILHOCTH 110
MOJIy4YEHUIO0 HOBOTO 3HAHUA U MPUMEHEHHUIO 3HAHUN B PA3JIMUHBIX YYEOHBIX CUTYaIUsAX, a TAKKE B
peaNbHbIX )KU3HEHHBIX CUTYAIUIX, CBA3aHHbBIX ¢ Ouosorueil. B mporpamme npeaMeTHbIe pe3yabTaThl
MIPEJICTaBJICHbI 0 Toj1aM 00y4YeHHUs.

Hpe,[[MeTHLIC PE3YIbTaThl OCBOCHUA yqe6Horo npeamMeTa «buonorus» B 11 Kiacce
JOJKHBI OTpaKarb:

C(bOpMI/IpOBaHHOCTB 3HAHHMI 0 MECTE U poJin OHOJIOTHHU B CUCTEME HAQYYHOT'O 3HAaHUACCTCCTBCHHBIX HAYK,

B (bOpMHpOBaHHH COBpeMeHHOﬁ eCTCCTBeHHO'HaquOﬁ KapTHUHBI MUpPA U HAYYHOT'O MUPOBO33pPCHUS, O

BKJIa/I€ POCCUICKHX U 3apyOekKHBIX YUEHBIX- OMOJIOrOB B pa3BUTHE OMOJOTHH, (DYHKIHMOHAIBHOMN

IpaMOTHOCTHU  YCJIOBCKA UIA PCIICHUSA )KU3HCHHBIX 3a1a4,
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YMEHHE PacKpbIBaTh COAEPKaHNuE OMOJIOTMYECKUX TEPMUHOB U TIOHSATHIA: BUJI, NOIMYIIALINA,
reHO(OH/I, SBOJIOIHS, JBIDKYIIHE CHIIbI ((paKTOPBI) 3BOIIOLUH, IPUCTIOCOOICHHOCTD
OpraHu3MoB, BUZI000pa30BaHKE, IKOIOTHUYECKHE (DAaKTOPHI,2KOCHCTEMA, ITPOTYLIEHTHI,
KOHCYMEHTBI, peIylIEHTHI, LIETIN MUTAHU, SKOJIOTHUYecKas MupaMua, OHoreorenos, onocdepa;

YMEHHE u3Jlaratb OMOJ0rHuecKre Teopun (3BomtononHas teopus Y. JlapBuHa, cuHTETHYECKAs
TEOPHsI HBOJIIOINH ), 3aKOHBI U 3aKOHOMEPHOCTHU (3apoabiieBorocxoactsa K.M. bapa,
yepenoBaHus IIaBHBIX HampasieHUil u myreil sBomouuu A.H. CeBeplioBa, yueHus o
ouocdepe B.W. BepHanckoro), onpenensaTs IpaHUIlbl UX TPUMEHUMOCTH K )KHBBIM CHCTEMaM;

YMCHHEC BJIAACTb MCETOJaMHW HAYYHOI'O II0O3HAHUA B O1OJI0THH: Ha6J'IIOIICHI/I€I/I OIMNCAaHUC
JKHUBBIX CUCTEM, ITPOLIECCOB U ﬂBﬂeHHﬁ, opraHusanys U IMpoBCACHUC OHOJIOTHYECKOTO
OKCIICPUMECHTA, BBIJIBUKCHUC TUIIOTE3bI, BBIABJICHUC 3aBUCUMOCTU MECKIAY UCCICAYEMbIMU
BCJIMYMWHaAMU, 0OBsICHEHUE MMOJIYYCHHBIX PE3YIIbTAaTOB, UCIIOJIB30BAaHHBIX HAYYHBIX HOH?ITHfI,
TCOpI/II\/JI U 3aKOHOB, YMCHHC JCJIaTb BBIBOJbI HA OCHOBAHUHU MMOJTYUCHHBIX PC3YJIbTATOB,

YMCHHE BBIACIIATh CYIICCTBCHHLBIC ITIPU3HAKKU CTPOCHUS OHMOJIOTNYECKUX OOBEKTOB: BHUIOB,
MOMYIISANN, TIPOTYIICHTOB, KOHCYMEHTOB, PEIYIICHTOB, OMOT€OIIEHO30B U SKOCHCTEM,
0COOEHHOCTH TIPOIIECCOB: HACIIEACTBEHHOW N3MEHYHBOCTH, €CTECTBEHHOTO O0TOOpA,
BHJI000Pa30BaHMS, IPUCTIOCOOJICHHOCTH OPraHU3MOB, JICHCTBHUS SKOJIOTHIeCKIX(DAKTOPOB Ha
OPraHW3MBI, TIEPEHOCA BEIIECTB M IOTOKA YHEPTUH B IKOCUCTEMAaX, aHTPOTIOTCHHBIX H3MEHECHUH
B DKOCHCTEMAX CBOEU MCCTHOCTH, KPYTrOBOpOTa BCIUICCTB NOMOTeOXNUMUYECKAX IIUKJIOB B
ounocddepe;

YMEHHE MPUMEHSATH TOJIYICHHBIC 3HAHUS 1)1 OOBSICHEHHS OMOJIOTHYSCKUX MTPOIIECCOB U
SIBIICHUH, JUISl IPUHATHUS TPAKTUICCKUX PEIICHUN B TOBCETHEBHOM JKHU3HH C IICITBIO
obecrieueHus1 0€30MaCHOCTH CBOETO 3/I0POBbS U 3[I0POBbsI OKPYKAIOIIHX JIFOICH,COOTIONCHIS
HOPM T'PaMOTHOTO TOBECHHSI B OKPY)KAFOIIECH MPUPOIHOHN cpejie,TOHMMaHie HeoOX0MMOCTH
WCIIOJIb30BAHUS JIOCTHKCHA COBPEMEHHOM OMOJIOTHH JIJISIPAIIHOHATIBHOTO
MIPUPOJIOTIOIH30BAHHS,

YMEHHE pelliaTh eMEHTapHbIe OUOIOTUYECKUE 3a]a4H, COCTABISATH CXeMbI IIEPEHOCA BEIIECTB
Y DHEPrUM B dKOCHCTEMaXx (LIeMU MUTaHMUs);

YMEHUE BBITIOJHSITH JTA00PATOPHBIE M MTPAKTUIECKHUE PA0OTHI, COOIONAT MPaBHia P padoTe ¢
y4eOHBIM U JTAOOPaTOPHBIM 000PYIOBAHUEM;

yYMEHHE KPUTHYECKH OLIEHWBATh U HHTEPIPETUPOBATh HHPOPMALIUIO OMOIOTUYECKOTO
COJIEpKaHusl, BKIIOYAIOIIYIO MICEBOHAYYHbIC 3HAHUS U3 PA3IMUHBIX HCTOYHHUKOB (CpeacTBa
MaccoBoi nH(pOpMaIUK, HAYYHO-TIOMYJSIPHbIE MaTepHalibl), pacCCMaTPUBATh II00aIbHbBIE
9KOJIOTHYECKHUE MPOOIeMbl COBPEMEHHOCTH, (POPMUPOBATHIIO OTHOIICHUIO K HUM COOCTBEHHYIO
MO3ULIHUIO;

yMEHHE C03/1aBaTh COOCTBEHHbIE MUCbMEHHBIE U YCTHBIE COOOIIEeHNS, 0000111as
OMOJIOTNYECKYIO HH(OPMAIIMIO U3 HECKOIBKMX HCTOYHUKOB, TPAMOTHO HCIOJIb30BaTh
MOHATUIHBIN anmapar OMOJIOTHH.
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IMPOBEPSEMBIE HA EI'D 110 BUOJIOI'MA TPEBOBAHUS K PE3YJIbTATAM OCBOEHUS
OCHOBHOM OBPA30BATEJILHOM ITPOT'PAMMBI CPETHET'O OBIIIEI'O OBPA3OBAHUS

Kon nposepsiemoro
TpedoBaHUA

IIpoBepsieMble TPeGOBAHMSA K MPeIMETHBIM Pe3yJIbTaTAM OCBOEHHS OCHOBHOI
00pa3oBaTe/LHOM MPOrpaMMbl CpeHero 001ero 0opa3oBaHus

CchopMHpOBaHHOCTE 3HAHUI O MECTE U POJIM OUOJIOTHH B CHCTEME €CTECTBEHHBIX HAYK,
B (OPMUPOBAaHUU COBPEMEHHON €CTECTBEHHOHAYYHOW KapTHHBI MHpa, B IO3HAHUU
3aKOHOB  TNPHUPOABI U PEUIEHUH  JKU3HEHHO  BaXXHBIX  COLMANbHO-3TUYECKHX,
SKOHOMHYECKHX, OSKOJOIMYECKHX MpOoOJIEeM deNoBEeYeCTBA, a TAaKKE B PEIICHUH
BOIIPOCOB  PAI[MOHAJIBHOTO IPUPOIONONb30BaHUs, B (DOPMUPOBAHUU IIEHHOCTHOTO
OTHOILEHHsS K MpUpOe, OOIIECTBY, YEJIOBEKY; O BKJIAJE POCCHMCKUX U 3apyOe’KHBIX
y4EHBIX — OMOJIOTOB B Pa3BUTHE OHOJIOTHH

Bnanenne cucremoi 3HaHHMH 00 OCHOBHBIX MeETOJaX HAyYHOrO ITO3HAHUS,
HCIIOJIb3YEMbIX B 6I/IOJ'IOFI/IquKI/IX HCCICA0BAaHUAX KHBBIX O6’I>CKTOB " 3KOCUCTEM (OHI/I-
caHHWe, W3MEpEHHE, NpPOBeJcHHE HAOIIOJCHMIA); crnocoO0aMy BBISBICHUS U OICHKH
AHTPOMOTEHHBIX U3MEHEHUN B TIPUPO/IE.

VmMenune BbIABUTATb THUIIOTE3bI, IMPOBEPATH HX OKCIICPUMCHTAJIBHBIMU CPEACTBAMH,
(hopmMynupyst 11eNTb UCCIICAOBAHUS, aHATM3UPOBATh TONYYCHHbIC PE3yIbTaThl U JeTaTh
BBIBOJEI.

Brissnenue 3aBUCHMOCTH MCKIY HCCIIEAyEMbIMU BCIIMYNHAMU, O6’bHCHeHI/Ie
MOTYYEHHBIX PE3YNIbTaTOB M (OPMYITHPOBAHKE BHIBOAOB C MCIIOIB30BAHMEM HAYYHBIX
TIOHSITUH, TEOPUN U 3aKOHOB

VYMenune BJIAJIETH CHUCTEMOH OHMOJIOrHYECKUX 3HAHUH, KoTOpas
BKJIFOUACT: OCHOBOIIOJIATAIOIINE OMOMOrMYECKIe TEePMUHBI M TOHSATHS (XKU3Hb, KIICTKA,
TKaHb, OpTraH, OpraHWu3M, BUJI, TIOITYJISIIUS, SKOCHCTeMa, OMoIeHo3, Ouochepa; MeTaboim3m,
romMeocTa3, KICTOYHbI MMMYHHUTET, OMOCHHTE3 Oeika, OMOMONMMEpbI, JMCKPETHOCTh, Ca-
MOpETYJIALHMS, CaMOBOCIIPOU3BEIEHHE, HACJIEICTBEHHOCTb, HU3MEHUMBOCTb,
SHEPro3aBUCHMOCTb, POCT U PA3BUTHE);

omonornyeckue Teopuu: kierouHas teopus T. llIBanna, M. lllneiinena, P. Bupxosa;
KJIIOHabHO-celeKTuBHOr0 uMMyHHTeTa [1. Dpnux, W.M. MeununkoBa, XpomocomHas
Teopusi HacieacTBeHHoctn T. Moprana, 3akoH 3apoasimieBoro cxonctBa K. Bapa,
aBoNOLMOHHAs Teopus Y. JlapBuHa, CHUHTETHYECKas TEOpHUS D3BOIIOLUH, TEOPUS
antporioreHe3a Y. /lapBuHa; Teopus Oworeonmenoza B.H. CykauéBa; yueHwme
H./. BaBuioBa 0 IIeHTpax MHOTOOOpPa3Hsi U MPOUCXOKIACHHUS KYJIBTYPHBIX PacTCHUH,
yaenne A.H. CeBeprioBa o TyTsSX M HampaBIeHHUSX SBomONuM, yuenwme B.M. Bep-
HaJICKOTO — 0 Orocdepe);

3aKOHBI (€IMHOOOpa3us IMOTOMKOB IIEPBOTO IOKOJEHHS, PACIICIUICHUS IPU3HAKOB,
HE3aBHCUMOI'O HacjeloBaHUs Npu3HAaKkoB I'. MeHens; CLEIUIEHHOro HacleloBaHHUs
MPU3HAKOB M HapyllEeHUs cueruieHus reHoB T. MopraHa; roMOJOrHYECKUX PSIOB B
HacnenctseHHo n3meHunBocty H.M. BaBuioBa; renerudeckoro paBHosecus k. Xap-
mi u B. BaitnOepra; 3apomeiiieBoro cxonctBa K. Bapa; OnoreHeTnyeckwii 3akoH
3. T'ekkens, ©. Mrosiepa);

MPUHLHMIBI (YUCTOTHI TAMET, KOMIIJIEMEHTAPHOCTH );

npaBmwia (MuHEMyMa 0. JInOmxa, SKOmOrMyYeckod MUpaMUIbl YHCeT, OMOMAacChl U
SHEPTHH);

runore3bl  (koauepatHoil A.M. Onmapuna, nepBuuHoro OymeoHa J[x. XomnzeiiHa,
mukpochep C. Dokca, pudosnma T. Uek)

YmMmeHue peuiaTb ITOMCKOBBIC OHOJIOrHYECKIE 3ajaud; BbBIABJIATL MNPUYIUHHO-
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Kon nmposepsiemoro
TpeOoBaHMS

IIpoBepsieMble TPeGOBaAHMSA K MPeIMETHBIM Pe3yJIbTaTAM OCBOEHHS OCHOBHOI
o0pa3oBaTeJbLHOI MPOrPaMMBbI CPeTHEr0 001Iero 00pa3oBaHuUsI

CJICZICTBEHHBIE CBSA3HM MEXKIy UCCIEAYEMBbIMU OUOJIOrMUECKUMHU 00BEKTaMH, ITPOLIECCAMU U
SIBTICHUSIMU; JIeNIaTh BHIBOZIBI M IPOTHO3bI HA OCHOBAHUH MTOTYYEHHBIX PE3YJIbTAaTOB;
COCTaBIISITh TEHOTUITMYECKHE CXEMBbl CKpEUIMBaHHs JUI Pa3HbIX THIIOB HACIEIOBAHUS
MIPU3HAKOB Y OPraHU3MOB, COCTaBIISITh CXEMBI IIEPEHOCA BEILIECTB U SHEPIUU B IKOCHCTEMAX
(1ery MMTaHus, TUIIEBBIC CETH)

YMeHHne ycTaHaBIMBATh B3AaUMOCBS3H MEXIY CTPOCHHUEM M (YHKIMSMH: OpraHOHJIOB,
KIETOK pa3HbIX TKaHEW, OpraHamMM W CHCTEMaMH OpraHOB y pacTe€HHi, *KUBOTHBIX U
YeloBeKa, MEXIy OdTamaMd OOMEHa BEeIIeCTB; OJTalmaMHd KJIETOYHOrO IHKJIa |
JKU3HCHHBIX LHWKJIOB OPraHu3MoOB; JSTallaMH 3M6pI/IOHaJ'H>HOFO pa3BUTHA; TCHOTHUIIOM
u ¢peHoTumnoMm, GeHOTHUIIOM U (akTopaMu cpelbl OOMTaHUS; MPOLIECCAMHU SBOJIOIUH;
ABMXKYIIMMHU CHUJIAMH  AHTPOINOr€HE3d; KOMIIOHCHTAMHU PA3JIMYHBIX OJKOCUCTEM H
IPUCTIOCOONEHUSIMUA K HUM OpPraHH3MOB

VYMenune BBIACIIATH CYIIECTBEHHBIC TPU3HAKU

CTPOCHUS BUPYCOB,  KIETOK IPOKApUOT M  OJYKAapuOT,  OJHOKIETOYHBIX U
MHOTOKJIETOYHBIX OpPraHM3MOB, BHUJIOB, OHMOreOIEHO30B, JKOCUCTEM U OHochepsl;
CTPOCHUSI OPraHOB M CHCTEM OPraHOB PAcTEHMH, )KUBOTHBIX, YEJIOBEKa; IPOLIECCOB
KUBHCIACATCIIBHOCTH, NMPOTCKAIONIUX B OpraHu3Max paCTCHHﬁ, JKUBOTHBIX MU YCJIOBCKA,
OMONIOTHYEeCKUX TpOIEccoB: oOMeHa BemecTB (MeTabonm3M), HHPOPMAIMH U
IpeBpaIleHHs SHEPIuH, OPOXKeHNUsI, aBTOTPO(PHOTo U reTepoTpohHOro THUIIOB MUTAHUS,
¢doToCcHHTE3a W XEMOCHHTE3a, MHTO03a, Melo03a, rameroreHesa, ASMOpHOreHesa,
MOCTOMOPHOHATIBHOIO  Pa3BUTHS, Pa3MHOXKEHHUS, HWHIWBHAYAIbHOTO  Pa3BUTHA
opranu3ma (OHTOTEHE3a), B3aMMOJICHCTBHsI T€HOB, TeTEepPO3uca; JCHCTBUI MCKYCCTBEH-
HOro oOTOOpa, CTAaOMIM3UPYIOIIETo, ABMXKYIIETO M Pa3pbIBAIOIIETO €CTECTBEHHOTO
oTOOpa; a/UIONAaTPUYECKOr0 U  CHUMIIATPHYECKOTO BHO000PAa30BAaHUS;  BIUSHUA
JBYKYIIMX CHJI 3BOTIOLUH Ha FeHO(OH] MOIYJISINH; TPUCIIOCOOIEHHOCTH OPTaHU3MOB
K cpezie OOMTaHUs, YepeOBaHMSA HAIPaBJICHUH SBOJIIOIMHU; KPYyroBOPOTa BELIECTB U
MIOTOKA YHEPIHH B YKOCHCTEMAX

ChopMHPOBaHHOCTh YMEHHUS BBIACNATH CYIICCTBEHHbIC MPHU3HAKH BUPYCOB, KIETOK
MPOKAPUOT W 3YKAPHOT; OJHOKIETOYHBIX W MHOTOKJIETOYHBIX OpPraHW3MOB, BHJIOB,
OMOreoIeHO30B u 9KOCHCTEM;
OCOOCHHOCTH MPOIECCOB OOMEHA BELIECTB M MPEBPAICHUS HSHEPrud B KIETKE,
(doTocuHTe3a, IIACTUYECKOr0 W HIHEPreTHYecKoro oOMeHa, XeMOCHHTe3a, MHTO3a,
Meii03a, OILUIOJOTBOPEHUS, Pa3BUTHS U Pa3MHOKCHHWS, WHAUBHUIYAJIbHOIO Pa3BHUTHS
opraHm3ma (OHTOreHe3a), OOppOBI 3a CYIIECTBOBAaHHE, €CTECTBEHHOro OTOOpa,
BHI000Pa30BaHMs, MPHCIIOCOOJCHHOCTH OPraHU3MOB K cpelie OOWUTAaHWS, BIMSHUS
KOMIIOHEHTOB 3KOCHCTEM, AaHTPOIOI€HHBIX HW3MEHEHH B JKOCHCTEMax CBOeH
MECTHOCTH, KPYrOBOPOTa BEIIECTB M IPEBpallIeHHs SHEPruu B Orochepe

YmMmeHune HCIIONIB30BATh COOTBETCTBYIOIIHE apTyYMEHTHI, OHOJIOTHIECKYTO
TEPMHHOJIOTHIO W CHMBOJHUKY JUIS JTOKAa3aTeNIbCTBA POICTBA OPraHW3MOB Pa3HBIX
CHCTEeMaTHYECKUX TPYII; B3aMMOCBS3H OPTaHW3MOB H CPEIbl OOWTAaHUS; CIUHCTBA
YEeJIOBEUECKNX pac; HEOOXOAWMOCTH 3IO0pPOBOrO o00pa3a JKU3HH, COXpaHECHUs
pa3HoOOpa3usl BHIOB M OKOCHCTEM KaK YCIIOBHS COCYIIECTBOBAHUS TIPHPONBI U
YeJIOBCUECTBA

YMeHHe KPUTHYECKH OLEHWBATH HWH(MOPMAIIUIO OWOIOTHYECKOr0 COAEpKaHMUS,
HWHTEPIPETHPOBATh STHUCCKAE ACHEKTH COBPEMECHHBIX HCCIECNOBAHUI B OHOJIOTHH,
MEIUIIHE, OMOTEXHOJOIWH; PAaCCMATPHBATH TJIO0ANBHBIE JKOJOTMYCCKUE MPOOIEMBI
COBPEMEHHOCTH, (HOPMHPOBATH MO OTHOIICHHUIO K HUM COOCTBEHHYIO MO3UITUIO
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Kog

IIpoBepsieMblii 3JIEMEHT COACPKAHUSA

11

buonorus kak Hayka. XHBS’E;%MBLBHW% nporpamma ! Buonorua. 10-11 knaccel (ﬁsmm:
CoBpemeHHas OounoJIorus - KOMILJICKCHAs HayKa. Bbuonoruueckue HayKU
U u3ydaeMble UMH TpoOneMbl. DyHIaMeHTalIbHbIE, NMPUKIATHbIE U MOMCKOBBIE HAay4YHBIE HCCIICIOBAHUS B
OHOJIOTHH.

3HaueHne Ouonorud B (OPMHPOBAHMU COBPEMEHHOW €CTeCTBEHHO-HAY4YHOM KapTuHbl mupa. [Ipodeccun,
CBSI3aHHBIC ¢ OMOJNOrUel. 3HaUeHHEe OMOJIOTHY B IPAKTUYCCKOH ISSITEIbHOCTH YENIOBEKA: MEJUIINHE, CETECKOM
XO3SIIICTBE, MPOMBIIIEHHOCTH, OXpaHe MPUPOJIbI

1.2

JKuBble cucTeMbl Kak MpeaMeT u3ydeHus: ouonoruu. CBOICTBA XKUBBIX CHCTEM: €JUHCTBO XHMHUYECKOTO CO-
CTaBa, AUCKPETHOCTb U LIEIOCTHOCTD, CIIOKHOCTh U YIOPSAA0YEHHOCTh CTPYKTYPBI, OTKPBITOCTb, CAMOOPIaHU-
3alMsl, CAMOBOCIIPOM3BEACHUE, Pa3ApakUMOCTb, U3MEHYUBOCTb, POCT U Pa3BUTHE.

YpOBHU OpraHM3aLUH >KUBBIX CHCTEM: MOJCKYJSPHBIN, KICTOUHBIN, TKAHEBBIN, OPraHU3MEHHBIH, MOMYJISIHN -
OHHO-BHJIOBOM, 3KOCHCTEMHBIN (OHOreoneHoTHUecKuit), 6uoctepHslit. [Iporecchl, MPOUCXOININE B KUBBIX
cucreMax. OCHOBHbIC IPU3HAKY XKHUBOT0. JKH3HB Kak (hopMa CyIeCTBOBAHUSI MATEPHU

13

Meronsl  Ouonmormueckoil — Hayku.  HabmiomeHuwe, u3MepeHHE,  OKCIEPHMEHT,  CHCTEMaTH3allus,
MertaaHanu3. [loHsTue o 3aBucUMON 1 He3aBUCUMOM nepeMeHHOoM. [InannpoBanue skcriepumenTa. [locranoBka
u mpoBepka rumore3. HyneBas rumnore3a. Ilonarme BeIOOpKkM H e€ mocToBepHOCTh. Pazbpoc
B Oumonormueckux MAaHHbIX. OIlEHKa JOCTOBEPHOCTH TMOMYYEHHBIX pPE3yJabTaTOB. IIPpHUMHBI HCKa)KEHHS
pe3yabTaTOB 3KCIepUMeEHTa. IIoHsATHE CTAaTUCTHYECKOrO TECTa

Kiterka xak 6monornyeckas cucrema

2.1

Knerka — cTpykTypHO-(yHKIMOHANbHAs €AWHHLA >KUBOro. Vcropust oTkpeITHS KieTku. Paboter P. I'yka,
A. JleBenryka. Knerounas teopust (T.I1lIBann, M. lllneiinen, P.BupxoB). OCHOBHBIE NONOXKECHHS CO-
BPEMEHHOW KIIETOYHOM TEOpPUH.

MeToapl MONEKYJISPHOM W KIETOYHOW OWMONIOTMU: MHUKPOCKOMHS, Xpomatorpadus, snekrpodopes, MeTon
MEUEHBIX aTOMOB, T depeHnnanpHoe neHTpH(YTHpOBaHNE, KYIbTHBHPOBAHNE KICTOK

2.2

XUMUYeCKHid cOCTaB KIETKH. MaKpo-, MUKpPO- U yIBTPaMHUKpPOIJIeMeHThl. Boma u e€ ponb Kak pacTBOpPHUTENS,
peareHTa, y4acTHEe B CTPYKTYPUPOBAaHHU KICTKH, TCIUIOPETYISIIHH. MUHEpaJ bHBIE BEUIECTBA KIETKH, HX
Onomnornyeckas poib. Poib KaTHOHOB M aHHOHOB B KJICTKE.

Buonornyeckue monumepbl. benkn. AMHUHOKUCIOTHBIA cocTaB OenkoB. CTPYKTYpbl OEIKOBOH MOJIEKYIBI.
[lepBuunas cTpykTypa Oenka, NENTHIHAs CBSI3b. BTOpuuHas, TpeTHYHAs, YETBEPTUUHAS CTPYKTYPHI.
Henartyparnus. CpoiictBa 6enkoB. Knaccudukanmst 6enkoB. bruonornueckue QyHKIuu O6enKoB.

YrneBoasl. MoHOCaxapuabl, AUCAXapyIbl, OJUTOCaxXapuIbl U Monrcaxapuasl. OOIMMiA miaH cTpoeHust U Qu-
3UKO-XMMHYECKUE CBOHCTBA yIIIeBOAOB. bronmornueckre GyHKINH yTICBOTOB.

Jlun e, TanpodmibHO-THAPOGOOHBIE CBOWCTBA. Krnaccuduranus
TunuaIoB. Tpurmunepuap!, GochoauuIbl, BOCKH, CTEpOUIbl. buonornueckne QyHKIud unugoB. Oomme
CBOICTBA OMOJIOTMIECKUX MEMOPAH — TEKy4IeCTh, CIIOCOOHOCT K CAMO3aMBIKaHHIO, TIOITYIIPOHUIIAEMOCTb.
Hyxnennossie kucnotel. JIHK u PHK. Crpoenne nyknennoBwix kuciot. Hykmeorwapl. Ilpunnmm komrie-
MeHTapHocTH. [IpaBmino Yapradda. Crpykrypa JIHK — nBoitHas crupans. MecToHaxoxaeHue W Owo-
norudeckue ynaknun JIHK. Bunsl PHK. ®@yakiuun PHK B xiietke.

Crpoerne monekyinbsl AT®. Makposprudeckue cBs3u B moyiekysie AT®. buonorudeckue ¢yHkiuun ATO.
BoccraHoBiieHHBIE TIEpeHOCUNKH, MX (GyHKIHHU B KieTke. CekBennpoanue JJHK.

CrpykTypHas OHOJNOTHs: OMOXUMHYECKHE W OMO(U3HYECKHE HCCICIOBAHUS COCTaBa W IMPOCTPAHCTBEHHOM
CTPYKTYPbI OMOMOJIEKYJT

2.3

THIIBI KIIETOK: 3yKapHOTHUYEeCKas U pokaproTndeckas. CTpyKTypHO-()yHKIIMOHAIBHBIE 00pa30BaHUS KICTKH.
CtpoeHne mpokaproTHdeckoi kimetkd. Kierounass crenka Oakrtepuit m apxell. OCOOEHHOCTH CTpPOCHHSI
reTepoTpodHON 1 aBTOTPO(YHON MPOKAPHOTHUECKUX KIETOK. MeCTO U POiib IPOKAPHUOT B OUOIICHO32X.
CrpoeHne W (QYHKIMOHHPOBAHUE DYKAPHOTHUYECKOW KieTku. [lna3maruueckas memOpana (IUia3manemMma).
CrpyKTypa mia3MaTiH4eckoil MeMOpaHbl. TpaHCIIOPT BeleCTB Yepes MIa3MaTHIeCKyr0 MeMOpaHy: acCUBHBIN
(maddys3us, obneruénHas muddy3usi), aKTHBHBIH (TEPBUYHBIA W BTOPUYHBIA AKTUBHBIA TpPAHCIOPT).
[Monynponuiiaemocth MeMOpaHbl. PaboTa HATpHIi-KATHEBOrO HAacoca. JHJAOLMUTO3: MUHOIUTO3, (PAaromuTos.
Ox3onuto3. Kirerounas crenka. CTpykrypa v (yHKIUH KJICTOYHOH CTEHKU pacTEHHA, TPUOOB.

Huromnmasma. Llurozoms. Lurockener. [pmkenne muroriasMel. Opranous! kKietku. OqHoMeMOpaHHbBIEe opra-

HOUIBI KIETKH: dHpomnazmatudeckas cetb (OI1C), anmapaT 'onbpku, TH30COMBI, MX CTPOCHHE M (DYHKIIWU.

bl
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B3auMocBs3p  OHOMEMOpPAaHHBIX OpraHOMJOB KiIeTKH. CTpoeHue TIpaHylIspHOro perukyiayma. CuHtes
pacTBOpHMBIX OenkoB. CHHTE3 KIETOYHBIX MeMOpaH. [manxuii (arpaHyssIpHBIA) SHIOIUIa3MaTHYECKHH PeTH-
kynyM. CekperopHast ¢yHkuus anmapata ['onbmxu. TpaHCIopT BeliecTB B KiIeTKe. Bakyonu pacTHUTENbHBIX
kieTok. Knerounstii cok. Typrop.

ITomyaBTOHOMHBIE OPraHOU/bI KJIETKH: MUTOXOHAPHUH, IIIIaCTUABL.

Crpoenue 1 (GyHKIMH MUTOXOHpUi U miactua. [lepBuuHble, BTOPHUHBIE U CIOXKHBIE IIIACTHIBI (DOTOCHHTE-
3UPYIOLINX DYKapHOT. XJI0POILIACTBI, XPOMOILIACTBI, JEMKOILIACTHI BBICIIMX PACTEHUI.

HememOpanssle opranouzas! knerku CTpoeHue u (pyHKIMH HEMEeMOpaHHBIX OpPraHOMJOB KIIETKH. PHOOCOMBI.
MuxpodunamenTsl. Mplmeunsle  KIeTkd. Muxporpyoouku. Kierounsni nentp. CTpoeHue U JBHXKEHHE
XKTYTHKOB U pecHUYEeK. MUKpOTPYOOUKH LUTOIIA3MBI. LIeHTpHOmE.

Anpo. Obonouka Aapa, XpOMaTHH, KapHOIIa3Ma, SAPBILIIKH, UX CTPOCHUE U (YHKIMHU. SIMepHbI OelKOBbIH
MaTpHKC. IIpocTpaHCTBEHHOE PACIIONOKEHUE XPOMOCOM B HHTep(a3HOM siape. bemku XxpoMaTiHHa — THCTOHBI.
Knerouynsie BxmoueHus. CpaBHUTEIbHAS XapaKTEPUCTHUKA KIETOK 3YKapHOT (PaCTUTENBHOM, >XHBOTHOM,
IprOHOIN)

2.4

AcCCUMMITSIIUS U JAUCCUMUIIIALUS — JIBE CTOPOHBI MeraOomu3ma. Tumbl oOMeHa BellecTB: aBTOTPOPHBIN
U TeTepoTpoHBINA. YdacTHe KHUCIOpOAa B OOMEHHBIX IpoLeccax. DHEPreTHUecKoe O00eCHeueHHe KIIeTKH:
npespamieHue AT® B 0OMeHHBIX nporeccax. PepMEHTATUBHBIN XapaKTep peakluii KIeTOYHOro MeTaboIu3Ma.
@depMeHTHI, WX CTpOEHHE, CBOMcTBAa M MexaHW3M aeicTBusa. KodepmeHntsl. Otimumst (GepMeHTOB OT He-
OpPraHWYEeCKHX KaTainu3aTopoB. Belmku-akTUBATOpHI W OCIKU-UHTHOWUTOPHI. 3aBUCUMOCTh CKOPOCTH (epMeH-
TATHBHBIX PEaKLUi OT Pa3INYHBIX (haKTOPOB.

[NepBu4HBIN CHHTE3 OpraHUYEcKUX BelllecTB B KieTke. dorocuHTe3. Ponb XxmoporuiactoB B mporiecce (Horo-
cuHre3a. CeeroBasi u TeMHOBas (asbl. [IpomykTuBHOCTE (oTocmHTe3a. BiumsHue paznuyHbIX (akTOpoB Ha
CKOPOCTh (hOoTOCHHTE3a. 3HaUeHHE (HOTOCHHTE3A.

XemocuHTe3. PazHooOpa3ue opraHu3MOB-XeMOCHHTETHKOB: HUTPH(PHUIMPYIOIIHE OaKTEPUH, KeIe300aKTePHH,
cepobakTepru, BOJOPOAHbBIE OaKTEpHUH. 3HAYCHHUE XEMOCHHTE3A.

AHaspoOHBIC opraHu3Mbl. Bugpl 6poxenus. [IpoxyKTel OpOXKEHHsI U UX UCIIOIh30BAHHUE YEJIOBEKOM. AHA3PO0-
HbIE MUKPOOPTaHU3MBI KaK 00BEKThI OMOTEXHOJIOTHH U BO30YAUTEIH OOJNEe3HEH.

AdpoOHBIE OpraHu3Mbl. JTallbl JHEpPreTudeckoro ooOmeHa. [loaroroBuTenbHBIM dTam. [nukomus —
OECKICIIOPOAHOE PACIIETIIICHNE TITIOKO3HI.

Bronornyeckoe OkucIeHHWe, WINM KIETOYHOE AbIXaHWE. POk MHUTOXOHApWII B Ipomeccax OHOJIOrHYecKOro
okucienns. [ukmmaeckne peakmumu. OxucnurtensHoe GocopummupoBanue. [Ipenmymectsa aspobHOro myTH
oOMeHa BellecTB niepel aHadpoOHBIM. I (PEeKTUBHOCTL SHEPreTHUECKOT0 0OMeHa

2.5

Peaxmuu maTprunoro cunTe3a. [IpHHITHIT KOMITTIEMEHTAPHOCTH B PEAKIHAX MATPHYHOTO CHHTE3a. Peamm3anms
HacleACTBeHHOM nHpopMmarmu. ['eHeTHYecKuit Kol, ero cBoicTBa. TpaHCKpunus — MaTpudHbli cuaTe3 PHK.
[IpuHIMITEI TPAHCKPUIIINK: KOMIUIEMEHTApHOCTh, AHTUIIAPAJIIENIFHOCTD, ACHMMETPUIHOCTE. TpaHCIsus u eé
stanbl. Ydactue TpaHcrmopTHeIx PHK B OwmocmHTe3e Oenka. Ycimopus OnocuHTe3a Oenka. KommpoBanwme
aMUHOKHCIIOT. Poits pubocoM B OHMOCHHTE3e OeKa.

OpraHuzanys TeHoMa y TIPOKAPHOT M DYKaphUOT. Perymsamus akTHBHOCTH TEHOB y IpoKapuoT. ['mmoresa
orepona (®. XKako0, XK. Mano). Peryisnus oOMeHHBIX TIpoIieccoB B KieTke. KiteTouHbIi roMeocTas.

Bupycel — Hexierounbie (hOpMBI JKU3HU U OOJUTaTHEIC Mapa3uThl. CTPOSHHE MPOCTHIX U CIOKHBIX BHPYCOB,
peTpOBHPYCOB, OakTeproharos.

BupycHbie 3a0o0eBaHus YenoBeka, )XUBOTHBIX, pacteHuit. CITU]J], COVID-19, conuaibHble U MEIUITUHCKIE
POOIEMBI

2.6

Knerounsrit muki, ero nepuoas! u perymsmus. MaTepdasa u Muto3. OCOOEHHOCTH TPOIIECCOB, MMPOTEKATOIIIX
B uHTep(daze. [ToaroroBka kieTku K neneHuto. [IpecHHTeTHYECKHE (ITOCTMUTOTHYECKHN), CHHTETHYCCKUN H
MTOCTCHHTETHYCCKHUH (TIPEMUTOTHYECKUH ) TIEPHOABI HHTEP(A3EI.

Martpuunsiii cuare3 JJHK — penmkarust. [puanumner permrkanmu JJHK: xommiieMeHTapHOCTD, MOYKOHCED-
BATUBHBIA CHHTE3, aHTUHapamienbHocTe. Mexanusm pemmukauuun  JHK.  Xpomocomel.  Crpoenue
xpomocoM. Termomepsl 1 TeoMepasa. XpOMOCOMHBIN HA0OP KIIETKU — KapUOTHIIL. [[UTIIIONTHBIN 1 TarION THBIHA
Ha00pHI XpoMocoM. ['oMoorngHbIe XpOMOCOMEI. [1010BBIE XPOMOCOMEIL.

Henenne xnerku — Muto3. CTaluu MUTO3a M IMPOUCXOJIINE B HUX mporecchl. Tunbsl Muto3a. Kapuoknnes
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M IIUTOKMHE3. buojorndeckoe 3HauYeHHE MMTO3a. Perynsnmﬁ MUTOTHYCCKOI'O IHUKJIIAa KIICTKH. HporpaM—
MHUpYyEMasl KICTOYHAaA ru0eNb — aIoITo3.
(DyHKIII/IOHaJ'II)Ha}[ IT'CHOMHKa

Opl"aHI/I3M Kak OMOJIOrnYecKas CUCTeEMaA

3.1

OHOKJIETOYHBIE, KOJIOHUAJIbHBIE, MHOTOKJIETOUHbIE OPraHU3Mbl U MHOTOTKaHEBbBIE OpraHU3MBI.

DopMbl pa3MHOXKEHHUS OPraHU3MOB: Oecrionoe (BKJItOYas BEreTaTHMBHOE) M TOJOBoe. Buabl Oecmonoro pas-
MHOEHHS: TOYKOBaHUE, CIIOPYIALUA, (parMeHTaIlusl, KIOHUPOBaHHE.

[TonoBoe pazmuoxenue. [lonoBeie KieTku, uiu rameTsl. Meiio3. Cranuu meiiosa. [loBeneHue xpomocoM B
merioze. Kpoccunrosep. bruonornueckuil cMpici Melo3a M TIOJIOBOroO Iporecca. Melo3 U ero Mecto B Ku3-
HEHHOM IIMKJIE OPTaHU3MOB.

[IpenzapozpiieBoe pa3BuTHe. [ameroreHes y >kMBOTHBIX. [lomoBeie xenesbl. OOpa3oBaHHe W Pa3BUTHE
MoNoBBIX  KIeTok. CrnepmatoreHe3 u ooreHes. CTpoeHHe TMONOBBIX KIeTOK. OTUIONOTBOpEHHE W
SMOpPHOHANBHOE Pa3BUTHE KUBOTHBIX. CIIOCOOBI OTUIOIOTBOPEHUS: HApy)KHOE, BHyTpeHHee. [lapTeHoreHes.
WnnuBuayansHOe pa3BUTHE OpraHu3MoB (oHToreHes). Craaun sMOpHOreHesa >KUBOTHBIX (Ha MpUMEpe JIATYyII-
ku). Jpobnenue. Tumbl apoOnenus. OcOOEHHOCTH APOOJCHHS MIICKOIMHUTAIONIMX. 3apOJbIIIEBbIC JIMCTKH
(racTpynsusi).  3akiazka OpraHOB M TKaHEH W3 3apoJbIIIeBBIX JIMCTKOB. BzaMMHOE BIIMSHHE 4YacTel
Pa3BUBAOIIETOCS 3apOjIbiiia (AMOPHUOHATBHAS MHIYKIHS). 3aKIajKa MIaHa CTPOSHUS KUBOTHOTO KaK pe3ybTaT
HEepapXUUeCKUX B3aMMOJCHCTBUII TeHOB. BmusHne Ha 5SMOpHOHAJBHOE pPa3BUTHE PAa3NHYHBIX (HaKTOPOB
OKpY>KaIOIEeH Cpe/ibl.

Pocrt u pasButne xuBoTHBIX. [locTamMOproHaneHbIi epuon. [Ipsimoe n Henpsimoe passutue. PasButue ¢ mera-
MOp(l)OSOM y 6€CH03BOHO‘IHLIX M MMO3BOHOYHBIX JKMBOTHBIX. BHojiornueckoe 3HaueHue IpsAMOro U HECIPAMOI O
pa3BUTHSA, UX PACIIPOCTPAHEHUE B IPUPOAE. TUIIBI POCTA )KUBOTHBIX. DAKTOPBI PETYJIALUU POCTA KUBOTHBIX U
yenoBeka. CTajuu MOCTIMOPHOHAILHOTO Pa3BUTHS Y )KUBOTHBIX U YesoBeka. [leproibl OHTOreHe3a 4enoBeKa.
PasmHOXxeHue W pasButue pacreHuil. ['ameroput u copoput. Meilo3 B JKM3HEHHOM ITMKJIE pPACTCHUHU.
OO6pa3oBanue criop B mporiecce Meiioza. 'amerorenes y pacteHuid. OTUIONOTBOPEHUE U PA3BUTHE PACTUTEIh-
HBIX OpraHM3MOB. [[BOWHOE OIUIONOTBOPEHHE Y IBETKOBBIX pacTeHWi. OOpa3oBaHHME M pPa3BUTHE CEMEHH.
MexaHHU3MBI PETYIISIIIHA OHTOI'€HE3a Y PACTCHUHN M KUBOTHBIX

3.2

Ucropus craHoBieHHS M Pa3BUTHUSI TEHETUKH Kak HayKu. OCHOBHBIE T€HETHYECKHWE TOHATUS M CHMBOJIBI.
l'oMonornunbie XpOMOCOMBI, ajieNbHBIE T€HBI, allbTEPHATUBHBIC MPU3HAKH, JOMUHAHTHBIN U PELIECCUBHBIN
MpHU3HAK, TOMO3WI0Ta, TETEPO3UTOTa, YHCTas JIMHUS, THOPHABI, TeHOTHI, (eHoTUn. OCHOBHBIE METOIBI
TCHETUKU: THOPUIOIOTMUYECKHH, TUTOIOTMYSCKHIA, MOJICKYJISIPHO-TEHETUYCCKHIA

3.3

Monorubpuanoe ckpeniuBanue. [lepBblii 3akoH MeHJenss — 3aKOH €IMHO00pa3usi THOPHIIOB NIEPBOTO MOKO-
nenus. [IpaBuno mommuupoBanus. Bropoit 3akon Menaens — 3akoH paciueruieHus: npu3HakoB. [{utomoru-
YECKHE OCHOBEI MOHOTHOPHIHOTO CKpeMKBaHus. [ MTIoTe3a YMCTOTH TaMeT.

Ananusupytomiee ckpemuyBanue. [IpoMexyTodHbI XapakTep HaciemoBaHus. PaciiemyieHne mpuU3HAKOB MpPU
HEINOJHOM JIOMUHHUPOBaHUU.

HurnOpunHoe ckpemuBanue. Tpetuit 3akoH MeHIens — 3aKOH HE3aBHCHMOTO HACIIEIOBAHUS IIPU3HAKOB.
LuTomormueckre OCHOBBI IUTHOPHIHOTO CKPEITHBAHNSI.

CuemnenHoe HacnenoBanue npusHakoB. Paboter T. Moprana. CremieHHOE HACIIEIOBaHUE TEHOB, HAPYIIIEHHE
CLIETJICHUS] MEXly TeHaMU. XpOMOCOMHasl TEOPHsI HAaCIeCTBEHHOCTH.

l'eneruka noja. XpOMOCOMHBI MEXaHU3M olpeneneHus rnona. AyTOCOMBI
U TIOJOBBIE XPOMOCOMBI. ['OMOTamMEeTHBIM M TETepOraMeTHBIM Moj. ['eHeThdeckass CTPYKTypa ITOJIOBBIX
xpomocoM. HacnenoBanue npu3HaKoB, CLENIIEHHBIX C [TOJIOM.

I'enotun kak nenoctHasd cucrema. [lmedoTponus — MHOXKECTBEHHOE NIEWCTBUE TeHa. MHOXKECTBEHHBIN aiie-
nu3M. BzaumopeiictBue HeasuienbHbIX reHoB. Kommementapaocts. Onucras. [lonuMepus

3.4

BranMopeiicTBie reHOTHITA M Cpefpl TpU (POPMUPOBAHKH (eHOoTHIIa. MI3MEeHINBOCTh Mpr3HaKoB. KauecTBeHHbIE 1
KOJIMYECTBEHHbIE IIPU3HAKHU. BUIbI H3MEHYMBOCTH: HEHACIIEICTBEHHAS 1 HACJIeICTBEHHASL.

MomudurkanmonHas H3MEHYUBOCTb. Ponb cpenbl B (OpMEpOBaHHN MOAMGHKAIIMOHHON M3MeHUnMBOCTH. Hopma
peakuuy pu3HaKa. BapualoHHbI psa v BapuanronHas Kpusas (B. Moranncen). CoiicTBa MOAU(PHUKAIIMOHHOM
HA3MEHYMBOCTH.

l'enorunnueckas u3MeHuMBOCTh. (CBOMCTBA TI'€HOTHIMYECKOM HM3MEHYMBOCTH. BHIBI  TeHOTHITMYECKOH
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HM3MEHYMBOCTH: KOMOMHATHUBHAS, MyTallMOHHASI.

KoMOuHaTHBHAA HM3MEHYHMBOCTH. Meiio3 M TOJIOBOM MPOIECC — OCHOBA KOMOWHATUBHOM HM3MEHYMBOCTH. Poib
KOMOMHATHBHON N3MEHYMBOCTH B CO3/IaHUM TE€HETHUECKOTO pa3HOO0pa3usl B Mpeenax OAHOro BUAA.
MyTalnonHasi W3MEHUYMBOCTh. Bubl MyTaluii: TeHHbIe, XPOMOCOMHBIE, TeHOMHbIe. CIIOHTaHHbIE W WHIYLIUPO-
BaHHbIE MyTallMu. SliepHble W IUTOIUIa3MaTHyeckue MyTauui. CoMaTHYecKre W TOJOBbIe MyTauuu. [IpuyanHel
BO3HUKHOBEHHUS MyTalvii. MyTareHbl 1 MX BIMSHHE Ha OpPraHU3Mbl. 3aKOHOMEPHOCTH MYTAIIMOHHOrO IpoLecca.
3aKOH TOMOJIOTHYECKHUX PsiIoB B HacneacTBeHHor u3menunBoct (H.M. BaBuios). BHesaepHas H3MEeHUNBOCTh
U HACJIEJICTBEHHOCTh

3.5

Kapuorun genoseka. MextyHaponHas mporpaMmma UcCiae0BaHUs TeHOMa YesioBeka. MeTobpl n3ydeHus reHe-
TUKH 4YeJOBEKAa: T'€HEaJOrMYecKuil, ONU3HEIOBbIM, IUTOr€HEeTHUYECKHH, MOMYISIHOHHO-CTaTUCTHYECKUH,
MOJIEKysipHO-TeHeThYeckuii. COBpEMEHHOE ONpe/ieieHHe TEHOTUIIA: TOJIHOTEHOMHOE CEKBEHHpPOBaHUE,
TeHOTHITMPOBaHUE, B TOM 4rciie ¢ momomisio [11[P-ananu3a. Hacnencteennsie 3a001eBanns YenoBeka. | eHHbIe
Y XpOMOCOMHBIE 0OJIe3HH YenoBeKa. boie3Hn ¢ HacleNCTBEHHOH MpeIpacloNoKeHHOCThI0. 3HaUeHHe MEu-
IIMHCKOM TeHETHKH B MMPEJIOTBPAIICHUH U JICUSHUH TeHETHYECKNX 3a00eBaHuil yenoBeka. CTBOJIOBBIE KIIETKH

3.6

JomecTukaiust v cenekius. 3apokAeHUe CelleKIMU 1 ToMecTukarmu. Yuenue H.M. BaBuioBa o nieHTpax mpo-
HCXOXIIEHNUS ¥ MHOTO000pasusi KyJIbTYPHBIX pacTeHHid. Pollb celeknmy B CO3AHWU COPTOB PACTEHUH U MOPOJ
*HUBOTHBIX. CopT, TOpoIda, IITaMM. 3aKOH TOMOJOTMYECKHX PSJIOB B HACIEACTBEHHOH W3MEHUYHMBOCTH
H.J. BaBuiioBa, ero 3Ha4eHHE IS CENEKIIMOHHOW PaOOTHI.

MeTozpl CeNeKIIMOHHON pa0oThl. ICKYCCTBEHHBIM OTOOP: MAacCOBBIM M WHAWBUYaIbHBIA. JTanbl KOMOMHA-
IIUOHHOM celeKuuu. McnplTanue mpou3BoauTeneil o moToMcTBy. OTOOp MO TEHOTHILY C IOMOIIBIO OLEHKH
(eHoTHIIa TOTOMCTBA U OTOOP MO TEHOTHITY ¢ moMoIbio aHamm3a JJHK.

HckyccTBeHHBIN MyTareHe3 Kak METOJl CEJICKIIMOHHON pa0oThl. PaqualinoHHbIN 1 XMMHUYECKHH MyTareHes Kak
WCTOYHHMK MYTalM{ y KyJbTYPHBIX (hopM opraHu3moB. Mcrons30BaHne TEeHOMHOTO PEIaKTUPOBAHUS M METO-
J0B pekoMOMHAHTHBIX JIHK my1s1 momydeHust HiCXoJHOro MaTepuana Jiuisl CeNeKIIUH.

[Nomydenne mommmmionioB. BHyTpHBHIOBasS rHOpuAM3amysl. BiM3koponcTBeHHOE CKpelMBaHUe, WM MHOPHIWHT.
HeponcreeHHoe ckpernyBaHue, WM ayTOpuauHT. ['erepo3rc M ero npu4uHbL lcronp3oBaHHe TeTepo3uca B
ceneximy. Otmanéanas ruOpummsamys. [Ipeononenne GecIuionist MEXBHIOBBIX THOPHUIOB. [IOCTIKEHHS CeIeKIMH
pacTeHuii ¥ JKUBOTHBIX

3.7

OOBEKTHI, HCIONB3yeMble B OHOTEXHOJOTHH, — KJICTOYHBIC U TKAHEBBIC KYJIBTYPBI, MHKPOOPTaHH3MBI, WX
XapaKTepUCTHKA. TpamuioHHasi OMOTEXHONOTHS: XJeOolmedeHrne, MONMyYeHHe KHCIOMOJIOYHBIX IIPOIYKTOB,
BUHOJIENHE. MUKpoOHonornueckuid cuaTe3. OOBEKTHl MUKPOOUOJIOrHIeCKUX TeXHOomoruii. [Ipon3BoacTBo Oenka,
AMUHOKHUCIIOT ¥ BUTAaMHUHOB. VICKyCCTBEHHOE OILTIONOTBOPEHHE. PEKOHCTPYKIHS SHUIEKIICTOK M KIOHHPOBAHHE
XKUBOTHBIX. MeTO TpaHCIDIaHTAINH SIIIEp KIETOK.

XpoMocoMHasl ¥ TeHHasl WH)KeHepHs. VICKyCCTBeHHBI CHHTE3 I'€Ha M KOHCTPYHPOBAaHHE PEKOMOWHAHTHBIX
JHK. JlocTiKeHUS W TIEPCHEKTHBBI XPOMOCOMHOW W TCHHOH WH)KEHEpHUH. MeIWIMHCKAE OMOTEXHOJOTHUU.
Vconp30BaHNE CTBONOBBIX KIETOK

CucreMa 1 MHOroo0pasue OpraHu4eckoro Mupa

4.1

Bronorngeckoe pasnoobpasme oprannzMoB. CoBpeMeHHas CHCTEMa OpraHU4ecKoro mupa. IIpuHnums! Kiac-
cuukamuy opranu3MoB. OCHOBHBIE CHCTEMATHIECKIE TPYIITHI OPraHU3MOB.

OcCo0eHHOCTH CTPOSHHS M SKU3HEIEATEIFHOCTH OTHOKIETOUYHBIX OpraHm3MOB. bakrepmu, apxew, OTHOKIE-
TOYHBIC TPHUOBI, OJHOKIETOYHBIC BOIOPOCIH, APYTHe MpOTHUCTHL. KoloHwnanpHBIe OpraHW3MEl. J[BikeHme
OIHOKJIETOYHBIX OPraHU3MOB: aMEOOUIHOE, )KIYTHKOBOE, PECHHYHOE. 3alIUTa Y OAHOKIETOYHBIX OPraHU3MOB.
Pa3npaxuMocTh y OZHOKJIETOUHBIX OpraHu3MoB. TakCHChI

4.2

MHoOrokneToyHble pacTeHusl. B3auMOCBS3b 4acTeil MHOTOKJIETOUHOTO Opranu3ma. TKaHu, OpraHbl U CUCTEMBI
OpraHOB MHOTOKJIETOYHOTO opranu3ma. Oprann3m Kak equHoe 1enoe. Tkanu pacTenuil. THIBI pacTUTENEHBIX
TKaHel: oOpa3oBaTeNbHAs, MOKPOBHAS, MPOBOJMAINAS, OCHOBHAs, MexaHWdeckas. OCOOCHHOCTH CTpPOCHHUS,
(YHKIMIA ¥ pacTONIOKEHHUS TKAaHEH B OpraHax pacTeHHH

4.3

BereratuBHbie 1 reHepaTUBHBIE Opranbl pacteHuil. yHKIIMKM OpraHoB U cucTeM opraHoB. Kapkac pacTeHuid.
JIBuKeHHE MHOTOKJIETOUHBIX pacTeHUi: Tponmu3Mbl M HacTuu. [loryomieHue BOIBI, YIJIEKHCIOrO Ta3a M
MUHEPaTBHBIX BEHICCTB pacTeHusMH. [lprxanue pacrenwid. Juddysms ra3oB uepe3 MOBEPXHOCTh KICTKH.
TpaHcnopTHble CUCTeMbl pacTeHui. BroigeneHue y pacTeHuid. 3ammra Yy MHOTOKJIETOYHBIX PAacTEHHUU.
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Kytukyna. CpeacTa NacCUBHOM U XUMUYECKON 3aIUThl. DUTOHIUABL.
Pa3npaxxuMoCTh U PEryisanus y OpraHu3MoB. Pa3zfapakuMoCTh M PEryisalus Y MHOTOKJIETOYHBIX PacTEHUI.
PocToBbI€ BelleCcTBa U UX 3HAYCHUE

4.5

MHOTroKJIETOUHbIE KUBOTHBIE. B3aMOCBS3b YacTeil MHOTOKJIETOUHOT'O OopraHnmuima. TKaHI/I, OpraHbl U CUCTEMbI
OpraHoB MHOT'OKJICTOYHOI'O OpraHu3Mma. OpI‘aHI/ISM Kak eauHoe Ienoe. I'omeocta3. TkaHU XKUBOTHBIX M
yesioBeKa. THITbI )KMBOTHBIX TKaHEM: OmnUTeIMalibHasl, COCAUHUTCIIbHAA, MbIIIICYHAasA, HEPBHAA. OcobeHHoCcTH
CTPOCHMN, (byHKHI/Iﬁ 1 paCIIOJIOKCHUA TKaHel B OpraHax >XUBOTHBIX U YCJIOBCKA

4.6

Opransl ¥ CUCTEMBI OPraHOB >KUBOTHBIX. DYHKIIMM OPraHOB M CUCTeM opraHoB. Omopa Tela OpraHu3MOB.
CkeneTbl OHOKJIETOYHBIX M MHOTOKJIETOYHBIX KHBOTHBIX. HapyHBIH M BHyTpeHHHI ckeneT. CTpoeHue U
THIIBI COCAMHEHUS KOCTEH.

JIBM>KEHUE MHOTOKJIECTOYHBIX JKUBOTHBIX. [IMTaHWE )XMBOTHBIX. [IuTaHKE MO3BOHOYHBIX JKUBOTHBIX. J[pIXxaHue
*KUBOTHBIX. KokHOe npixanue. XKabepHoe u JIErouHoe JpIXaHue.

JpixaHWe TMO3BOHOYHBIX IKHBOTHBIX. OBOIIOIMOHHOE YCIOXKHEHHE CTPOSHUS JIETKUX TIO3BOHOYHBIX
KUBOTHBIX. J[pIxaTenbpHast cUCTeMa 4YejoBeka. MeXaHH3M BEHTWISIUW JIETKUX y TTHI] U MIJIEKOMHUTAIOIIUX.
Tpancnopt BEILIECTB
y opraHuszMoB. TpaHCIOPT BELIECTB Yy KHUBOTHBIX. KpoBeHOCHas cuctema u €€ opranbl. KpoBeHocHast cuctema
MO3BOHOYHBIX JKUBOTHBIX. Kpyru KpoBooOpalieHus. DBOIIOLNMOHHBIE YCIOKHEHUS CTPOCHHUS KPOBEHOCHOMH
CHCTEMBI TIO3BOHOYHBIX JKHBOTHBIX. Bhijienenue y opraHu3moB. Beiaenenne y »kuBOTHBIX. COKpaTUTEIBLHBIC
Bakyonu. Opranbl BbijeneHus. CBs3b TOJOCTH Tela C KPOBEHOCHOM U BBIIEIUTEIBHOW CHCTEMaMH.
BeizieneHre y MO3BOHOYHBIX JKWBOTHBIX. 3allUTa Y MHOTOKJIETOYHBIX JKHUBOTHBIX. [IOKPOBBI M HX
MIPOU3BOJIHEIE.

Pa3nmpaxxuMoCTh W peryssius y OpraHu3MoB. PaszapaXKMMOCTh Y OJHOKJIETOYHBIX OPraHU3MOB. TakKCHCHI.
PaznpaxxuMoCTh U peryJsiys Y MHOTOKIIETOYHBIX pacTeHUH. PocTOBBIC BEIIECTBa U UX 3HAYCHHUE.

HepBHast cucrema u pedieKTOpHas peryisius y MHOTOKJICTOYHBIX JKUBOTHBIX. HepBHas cuctema u eé
OTJIENbl. DBOIIOIMOHHOE YCIOKHEHUE CTPOCHUSI HEPBHOM CHCTEMBI Y )KUBOTHBIX.

PazpaboTka anroputMoB u TporpamMMm s 3(Q(EKTUBHOW (QYHKIMOHAJIBHON aHHOTAIlMM T'€HOMOB,
TPAHCKPUIITOMOB, TPOTEOMOB, META00JIOMOB MUKPOOPTraHU3MOB, PACTCHHIA, JKUBOTHBIX U YEIOBEKA

OpraHu3M YesioBeKa U ero 30pOBbe

5.1

Opranel U CHCTEMBI OpraHoB uenoBeka. OTAenbl TOJIOBHOTO MO3Ta ITO3BOHOYHBIX JKHBOTHBIX. Pediekc u
pednexropHas mgyra. besyciaoBHbIe U ycoBHEIE pedeKchl. ['yMopanbHas peryssinus 1 SHIOKPUHHAS CHCTEMa
JKUBOTHBIX M 4YesioBeka. JKene3bl SHIOKPUHHOM CHCTEMBI U UX TOpMOHEIL. [leiicTBue ropMoHOB. B3anmocssi3b
HEPBHOM WM SHIOKpUHHOW cucreM. [mmoramamo-runopusapHas cucreMa. Pedrnexc u pediekTopHas ayra.
BesycinoBHBIE 1 ycIOBHEIE pe(IeKCh

5.2

3amuTa opraHu3ma ot OomnesHeil. IMMyHHas cucrema venoBeka. KieTOUHBIM W TyMOpaJbHBIT UMMYHHUTET.
BpoxnéHHbIiA, MproOpeTéHHBIN crienn(pUIecKnii IMMYHHUTET. TeopHs KIIOHATbHO-CEJIEKTUBHOTO MMMYHHUTETA
(Il.Opmux, ®.M.bepuer, C.ToneraBa). BocnamurenbHble OTBETHI OpraHHU3MOB. Poib BpOXIEHHOTO
HMMYHHTETA B pa3BUTHH CHCTEMHBIX 32a00JIeBaHUI

5.3

KpoBeHocHast cucrema u e€ opranbl. Cepire, KpOBEHOCHBIE COCYABI M KpoBb. Kpyrum KpoBooOpaieHwHs.
Pabora cepniia u €€ perynsnus

5.4

Ipixanne denoBeka. Juddysus razoB depe3 NOBEpXHOCTh KICTKH. JIpIxaTellbHAs CHCTEMa 4YeJIOBEKa.
JlpIxaTenpHast MOBEPXHOCTh. Peryssinuys npixanusl. J{prxaTenpbHble 00bEMBI

5.5

[MumeBapurensHas cucrema uenoBeka. OTHenbl MUILEBAPUTENLHOrO Tpakta. IluiieBapUTenbHBIE KENe3bl.
BHyTpHION10CTHOE M BHYTPUKIETOYHOE NHUIIEBAPEHHE

5.6

[okpoBer m ux mpomsBopHbie. Opransl BoieneHus. I[loukun. CrpoeHne W (GYHKIMOHHpOBaHHWE He(dpoHA.
OunpTpanus, cekpenus 1 00paTHOE BCachIBaHME KaK MEXaHU3MBI PabOTHl OpraHoB BelAeneHMs. OOpa3oBaHue
MOYH Y YEIOBEKa

5.7

JIBmkeHue yenmoBeka: MbleuHas cucrema. CkeleTHbIe MBIIIIBI B UX padota. CTpOoeHHE U THITBI COCAMHECHUS
KocTeH

Teopm{ 9BOJIIOLIMH. Pa3BUTHE )XKU3HU Ha 3emie

6.1

3BO.]'IIO].II/IOHH&5[ TCOPUA 4. HapBI/IHa. Hpe,I[HOCI)IJ'IKI/I BO3HHUKHOBCHH JapBUHU3MA. KuzHp u HaydYHas ACATCIIb-
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HocTh Y. /{apBuHa.

JBwxkymue cuibl 3Bomonud BunoB 1o Y. JlapBuHy (BbICOKasi MHTEHCUBHOCTh Pa3MHOXKEHHUS OpPraHH3MOB,
HaCJIeJICTBEHHAs N3MEHUYHUBOCTh, 00ph0a 3a CyIIeCTBOBAaHUE, ECTECTBEHHBINH U HCKYCCTBEHHBIN 0TOOD).
Odopmienue cunternueckoir teopuu 3Bomoiu (CTD). HeitrpansHas teopus sBomronmu. CoBpeMeHHas
SBOJIIOLIMOHHAs Onosyorus. 3HaueHHe SBOJIIOLHUOHHON TEOpUU B (OPMUPOBAHUHU ECTECTBEHHO-HAYYHOU Kap-
THUHBI MUPa

6.2

INomymsiuus Kak 3JeMeHTapHasi eIUHUIA HBOMIOLUH. COBPEMEHHBIE METOABI OLEHKH I'€HETHYECKOro pa3Ho-
o0pas3ust U CTPyKTyphbl nomyisnuil. M3meHeHne reHodoHa MOMyssIMU KaK 3JEMEHTAPHOE HBONIOLMOHHOE
sIBIICHHE. 3aKOH reHeTndyeckoro paBHosecus k. Xapau, B. Baitn6epra.

OneMeHTapHbIe (AKTOPBI (ABMDKYIIME CHUIIBI) 3BOMIOIMU. MyTanuoHHBINH mporecc. KomOMHaTUBHAST M3MEH-
YUBOCTh. J[peiid reHoB — ciryuaiiHble HEHAIpaBIEHHbIE U3MEHEHHS YacTOT ajuieneil B MOmymsusax. Oddexr
ocHoBaTensl. Murparuu. M3omanus momynsmuidi: reorpadudeckas (IPOCTpaHCTBEHHas), OHONOrHYEcKas
(peniponyKTHBHAS).

EcrectBeHHbIi 0TOOp — HampaBisonuit hakTop IBOMIOIMU. DOPMBI €CTECTBEHHOT0 0TOOpa: ABMXKYILIUIL, cTa-
OMIM3HUPYIOIIHUHA, pa3pbIBArOIINH (AM3pynTUBHEIHN). [TomoBoi 0TOOD.

IIpucnocoOIeHHOCTh OpPraHU3MOB KaK pe3ynbTaT MHKPOIBOMIONMH. BO3HUKHOBEHHE IPHUCHOCOONEHUI
y opraHu3zMoB. ApoMopho3sl u uauoamantanuu. IIpumepsl mnpucrnocoOneHMd y opraHusmoB. OTHO-
CHUTEIIBHOCTD IIPUCIIOCOOJICHHOCTH OPraHM3MOB.

Bun, ero xpurepun u cTpykTypa. BumoobpazoBanue kKak pe3yabTaT MUKPOIBOIIOIMH. V30/I1i1s — KITIOYEeBOH
(dakrop BuaooOpazoBanus. IlyTh u cmocoObl BUAOOOpa3oBaHUS: ayjonaTpudeckoe (reorpadudeckoe),
CHUMIIATPHUYECKOE (IKOJIOTMUYECKOE), «MTHOBEHHOE» (MONHIUTONaN3anus, rudpumuzanus). JmuTenbHOCTh
9BOJIOIIMOHHBIX MTPOLIECCOB.

MexaHn3MBI (POPMUPOBAHHS OMOTOTUIECKOr0 Pa3HOO0pa3Hs.

Ponb 3BoMOIIMOHHON OMOJIOTHH B pa3pabOTKe HAYYHBIX METOJIOB COXpaHEHHUs] OMOopa3sHooOpasus. MUKpPOIBO-
JIFONUS X KO3BOJIIONHS NAPa3UTOB U UX X035€B. MexaHu3Mbl (OPMHUPOBAHHS YCTOWINBOCTU K aHTHOMOTHKAM U
croco0bl OOPHOBI ¢ HEW

6.3

Meronsl m3ydeHus: MakposBomonuu. IlameoHToNmormueckne MeToasl M3y4YeHHs 3BOMIONMH. llepexomHbie
(hopMBI 1 PUITOTEHETUYESCKHE PSJIBI OPIraHU3MOB.

Broreorpadndeckue merons! usydenus sBomonuu. CpaBHeHue ¢uopsl U (ayHbl MaTEpPUKOB M OCTPOBOB.
Buoreorpaduueckue obmactr 3emiu. BUapl-oHIEMUKA ¥ PETUKTHI.

OMOpHONIOTHYECKHE U CPABHUTEIHHO-MOP(OIOTHIECKIE METOIBI U3yUICHUS SBOIIONHA. | eHeTHIeckne Mexa-
HU3MBI SBOJIIOIMHM OHTOTE€HE3a W IOSIBICHHUS ABONIONMOHHBIX HOBIIECTB. | OMOJIOTWYHBIE W aHAIOTHYHBIC
opransl. PynuMeHTapHBIE OpraHbl M aTaBU3MBL. MOJEKYIIPHO-TCHETHUECKHAE, OMOXMMHUYCCKHE M MaTeMa-
TUYECKHE METONBl HW3y4deHHs OHBomonud. [omomormunsie TeHB. COBpEeMEHHBIE METOIBI ITOCTPOCHHS
(PUITOTCHETHYECKHX JIEPEBHEB.

XpOMOCOMHEIE MYTaIl{ W BOIIOLUS TEHOMOB.

OOmue 3aKOHOMEpPHOCTH (MpaBWia) 3BOMONHMHA. HeoOpaTUMOCTh SBONIONHMH. AJANTHBHAS DPaUallHs.
HepaBHOMEPHOCTE TEMIIOB SBOJIOIIH

6.4

Hayunble rumoTe3sl MPONCXOXKICHHS )KU3HN Ha 3emite. AOnoreHes U maHcrepMusi. JloHaydHbIe MpecTaBiie-
HUS O 3apOKICHUU SKU3HHM (KpeamroHu3M). ['MmoTe3a MOCTOSHHOTO CaMO3apOXKICHHS JKU3HH M e€ OImpo-
Beprkenue onbitamu . Pemu, JI. Ciayutanmanu, JI. [Tacrepa. [IponcxoskieHHE )KU3HU H aCTPOOHOIOTHS.
OCHOBHBIE JTambl HEOPraHWYecKod HBomronnu. [lmaHerapHast (TeoJOrmyeckas) SBONIOMUS. XUMHYECKas
SBONIONHS. AOHOTEHHBIH CHHTE3 OPraHUYeCKUX BemecTB U3 Heopranmdecknx. OmeiT C. Mmmrepa u . FOpu.
OO6pa3oBanne momuMepoB n3 MoHoMepoB. KoamepaTtHas rumoreza AWM. OmapwHa, TUHOTE3a HEPBHYHOTO
oyneonHa Jx. XonaelHa, reHeTnyeckas runore3a I'. Mémnepa. Pudosumsr (T. Uek) u runoresa «mupa PHK»
V. T'mnbepra. ®opMupoBaHre MeMOpaH U BOSHUKHOBEHHE ITPOTOKIICTKH.

Ucropus 3eminu u meronsl €€ u3ydyenus. Vickonaemple OpraHn4eckue OCTaTKU. [ €0XpOHOIOrus U €€ METO/BI.
OTHOCHTENBHAS U a0COMIOTHASI TEOXPOHONIOTHS. ['e0XpoHOMOrnYecKas IKaIa: S0HEI, 3PbL, TIEPHUOIBI, SITOXH.
HayvanpHble 3Tanel opraHuueckoi sBomouuu. IlosBaeHre U 3BOMIOLMA MEPBBIX KIETOK. DBOJIOLUA MeTabo-
nmu3Ma. BosHukHOBeHHE TepBBIX dKocucTeM. CoBpeMEHHBIE MUKPOOHBIC OMOIUIEHKH KaK aHAJIOT MEpPBBHIX Ha
3emite coobmectB. CtpoMaTonuThl. [IpoKaproOTHl B DYKapUOTHL
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[Ipoucxoxaenue sykapuoT (cuMOMOreHe3). DBONIOLMOHHOE IMPOUCXOXKICHHE BHUPYcOB. llponcxoxnenue
MHOTOKJIETOYHBIX OpraHU3MOB. BOSHUKHOBEHHE OCHOBHBIX I'PYIIIT MHOTOKJIETOYHBIX OPraHU3MOB.

OCHOBHBIE 3Tallbl HBOMIOLUM BBICIINX pacTeHHH. OcHOBHBIE apoMopo3bl pacTeHuil. Beixon pacreHuit Ha
cymy. IlosBrneHue crnopoBbIX pacTeHUl U 3aBoeBaHMe UMM cymrd. CeMeHHble pacTeHus. lIpoucxoxjaeHue
LIBETKOBBIX pPaCTEHUH.

OCHOBHBIE 3Tambl 3BOJIONMU JKUBOTHOrO Mupa. OCHOBHblE apoMopdo3bl XUBOTHBIX. Bennckas ¢ayHa.
KeMOpuiickuii B3pbIB — IMOSIBICHHUE COBpPEMEHHBIX THUMOB. [lepBble XopmoBbie >KMBOTHBIE. JKH3HB B BOIE.
OBomronysl MO3BOHOYHBIX. Ilpomcxoxnenue amoubuit u pentumuii. IIpoucxoxIeHHE MIIEKONUTAOIINX
u ntun. [puHnun xmoueBoro apomopdosa. OcBoeHrHe OECrO3BOHOYHBIMU U TTO3BOHOYHBIMU KUBOTHBIMHU
CyILH.

PasBuTHe xu3HU Ha 3emile 10 dpaM U MEepHoAaM: apxei, MPoTepo30, Mmaseo3oi, Me3030M, KaitHo30i. OOmas
XapaKTEepPUCTHKA KIMMAaTa M TEOJOTMYECKHX IpoueccoB. [losBIeHME M paciBEeT XapaKTEPHBIX OPraHU3MOB.
VYriaeo0pazoBaHMeE: €ro YCIOBUS U BIHSHUE Ha Ta30BBIH COCTaB aTMOC(EPHI.

MaccoBsie BbBIMHPAHUSA — OKOJIOTHYCCKHUE KPU3UCHI IPOUIJTIOTO. HpI/I‘H/IHI)I U CJIICACTBHA MAaCCOBBIX BLIMI/IpaHI/Iﬁ.
CoBpeMEHHBIH SKOJIOTHIECKUI KPU3HC, €T0 0COOCHHOCTH

6.5

Paznens! 1 3amaun aHTPONOMOrHH. MeTonbl aHTporoaorui. CTaHOBJIEHUE IMPEICTABICHUI O IMPOUCXOXKICHUH
yenoBeka. CoBpeMEHHBIE HAyYHBIC TCOPHH.

CXO0nCTBO YeIoBeKa C )KUBOTHBIMHU. CHCTEeMaTHUECKOE MOJIOXKEHUE UesioBeka. CBUICTENBCTBA CXOICTBA YEIIO-
BEKa C >KHBOTHBIMH: CpPaBHHUTENBbHO-MOP(OIOTHYEecKUue, 3MOpHoiIorndeckue, (hru3noaoro-0noXuMHUIEcKHe,
IIOBCICHYCCKHE. OTanyus 4ejioBeKa OT KUBOTHBIX. HpHMOXO)KlleHI/Ie U KOMIIJICKC CBA3aHHBIX C HUM IIpH-
3HaKOB. Pa3BuTHEe rOJIOBHOIO MO3ra U BTOPOM CUTHAJIbHOW CUCTEMBIL.

Jpmxymmye cuisl ((pakTopsl) aHTpONOreHesa: Ouonorndeckne, connaibaeie. COOTHOIIEHNE OMOTOTHIECKUX U
COIMAJIFHBIX (PAKTOPOB B aHTPOIIOTCHE3E.

OcHOBHBIE CTaJMN AaHTPOIIOreHe3a. ABCTPAJIONUTEKH — JBYHOTHE MPEKH Jrofer. UemoBek yMenbli, nepBbie
W3TOTOBIICHUS OpyAMid Tpyaa. YeroBek MPsAMOXOAAIINN M TEPBBIM BBIXOA JIIOJCH 3a mpenenbl AQpUKU.
UYenoek reiaenbOeprckuii — oOIMMN MPEIoK HEaHIePTAIbCKOTO YEIOBEKa M YeIOBeKa pasyMHoOro. YenoBek
HEaHJIepPTaJbCKUNA KaK BHJ JIIOJEH XOIOAHOTrO KinmaTa. YenoBeK pa3yMHBII COBPEMEHHOTO THIIA,
JICHUCOBCKHH YEJIOBEK, OCBOCHNE KOHTHHEHTOB 3a IpeaenaMu A(QpuKH.

DBOIIOINHS COBPEMEHHOT'0 YelloBeKa. ECcTeCTBeHHBIN 0TOOP B MOMYJISAIUAX YeIOBeKa. MyTaIllMOHHBIN MPOIIecc
u nonmumophusM. [lomynsmuonnsie BONHEI, Apel¢ TeHOB, MUTPALUI U «3(P(EKT OCHOBATESD» B MOITYJISLIUIX
COBPEMEHHOT'0 YEIOBEKA.

UYenoBeueckue pacel. [lonsaTre o pace. Bonbme pacel: eBporicouaHas (eBpasuiickas), aBcTpajo-HErpOrIHAS
(3xBaTOpUabHAsE), MOHTOJOWIHASA (a3MaTCKO-aMepUKaHCKas). Bpemss M TyTH pacceleHHs 4YeloBeKa II0
wranere. EanacTBO yenoBedeckunx pac. Haydnas HecocTosTensHOCTE pacu3Ma. [Ipucmocob1eHHOCTh YenoBeka
K pa3HBIM YCIOBHSM OKpYXarolleld cpenpl. BimsHue reorpaduyeckoi cpeipl W Apeiida TeHOB Ha
MOP( OJIOTHIO ¥ (PU3MOJIIOTHIO YETIOBEKa

DKOCHCTEMBI U IPUCYIIHE UM 3aKOHOMEPHOCTH

7.1

Pasnenbl u 3anaun 3xoaoruu. CBsI3b 3KOJIOTUU C JPYTUMHU HayKaMH.
Meronsr skomorun. [loneBpie HaOmromeHMs. DKCHEPUMEHTH B JKOJIOTHWU: TPHPONHBIE W JAaOOpaTOpHEIE.
MonenupoBaHue B 3KOJIOTHH. MOHUTOPHHT OKPYIKaIOIIeH CpeIbl: TIOKAIBHBIH, PETHOHAIBHBIA U TII00aThHBIN

7.2

Okonormyeckue (HaKTOpel W 3aKOHOMEPHOCTH WX neiictBus. Kimaccmdukarmst skomormueckux (akTOpoB:
a0MOTHYECKHEe, OMOTHYECKUE, aHTponoreHHbIe. OOIIHe 3aKOHOMEPHOCTH JSHCTBUS SKOJIOTHIECKUX (haKTOPOB.
[paBuno muammyma (K. lnpenrens, FO. JInbux). TomepaHTHOCTh. DBPHOMOHTHBIE W CTCHOOMOHTHBIC
OpraHu3MBbl.

Abuormuaeckue ¢pakTopbl. CBET Kak SKOIOrmdecKuit paxTop. [elicTBrE pa3HbIX YIaCTKOB COHEYHOTO CIIEKTpPa
Ha OpraHu3Mbl. DKOJOIMYECKHE TPYIIBl PACTEHUH M JKMBOTHBIX MO OTHOLIEHHIO K cBeTy. CHUTHajbHasi poib
ceeta. doTorneprnoansm.

TemmnepaTypa Kak SKoJormdyeckuii ¢akrtop. JleiicTBue TemmepaTrypel Ha OpraHu3Mbl [lOHKMIOTEpMHEIE
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U TOMOHOTEPMHBIE OPraHU3MBbl. DBPUTEPMHBIE U CTCHOTEPMHBIC OPraHU3MBbI.

BrnaxnocTh kak 3xonorudeckuit axrop. IIpucrnocobnenus pacTeHuil k ojepkaHuto BoHoro dananca. Knac-
cu(HKaIys PacTeHUH 110 OTHOIIEHUIO K Bojie. [IprcnocobneHns >KUBOTHBIX K N3MEHEHHIO BOJJHOTO PEXUMA.
Cpenbl 0OMTaHUS OPraHU3MOB: BOJHAs, HA3eMHO-BO3IYIIHAs, IOYBEHHAas, INIyOMHHAs IOJINOYBEHHAS,
BHYTpUOpraHu3MeHHas. PU3UKO-XUMUYECKUE OCOOEHHOCTU Cpefl oOuTaHus opranu3MoB. IIpucmocoOneHus
OpraHU3MOB K XHU3HU B pa3HbIX Cpeaax.

Buonorndyeckue putmel. BHemHue u BHyTpeHHHE puTMbl. CyTOUHBIC M TOAMYHBIE PUTMBIL. IIpucnocobieH-
HOCTb OPTaHU3MOB K CE30HHBIM U3MECHEHHSAM YCIOBUH JKU3HHU.

JXKusnenusle ¢opMbl opraHu3MoB. IloHstue o >xu3HeHHOH (opme. JKuzHeHHbIE (OpMBI pacTeHUN: TEpeBbs,
KyCTapHUKH, KYCTapHHYKHM, MHOTOJETHHE TPaBbl, OAHONETHHE TpaBbl. JKU3HEHHbIE (OPMBI KUBOTHBIX:
TUAPOOMOHTHI, T€OOMOHTHI, a3p0OHOHTHI. OCOOEHHOCTH CTPOCHHUS U 00pa3a KU3HHU.

Brornueckue ¢pakTopsl. Buabl 0MOTHYECKUX B3aUMOJCHCTBHN: KOHKYPEHIUS, XUITHUYECTBO, CAMOMO3 U €ro
¢dbopmbl. [lapasutusMm, koomeparusi, MyTyaJn3M, KOMMEHCAIU3M (KBapTUPAaHTCTBO, HaxjeOHu4ecTBOo). He-
Tpoduyeckne B3auMOJIEHCTBUS (Tomuueckue, Gopuueckue, padpuveckne). 3HaueHne OMOTHYECKUX B3aMMO-
JEHCTBHI JJIs CYIIECTBOBAHMSI OPraHU3MOB B cpesie obuTaHus. [IpHHITNI KOHKYPEHTHOTO HCKITIOUCHHUS

7.3

DKOJIOTHYeCKHe  XapaKTepuCTHKH  nomynsiuu. [lomymsiumst kak — OWonormyeckas — cucrteMa. Ponb
HEOJHOPOJAHOCTH Cpefbl, (U3UYECKUX OapbepoB M OCOOCHHOCTEH OWONOTHH BHJIOB B (HOPMHUPOBAHHUU
MPOCTPAHCTBEHHOW CTPYKTYphl momynsanuii. OCHOBHbBIE TMOKa3aTeNy MOMYJALWHA: YUCICHHOCTh, MIOTHOCTD,
BO3pacTHas U MOJIOBAst CTPYKTYPa, POXKIAEMOCTh, IPHUPOCT, TEMIT pOCTa, CMEPTHOCTh, MUTPAITHSI.
Okosoruyeckasl CTpykTypa nomynasnuu. OLleHKa 4YMCIEHHOCTH MONy/siuMu. J[MHaMuka nonmyssiuud U e€
perJ'IH]_H/IH. BI/IOTI/ILICCKI/II‘/'I IIOTCHIAJI l'IOl'IyJ'IHI_[I/II/I. MOZIGIII/IpOBaHI/IC JUHAMUKU HOHyJ’IS[[H/H/I. KpI/IBLIe pOCTa
YUCJICHHOCTHU l'IOI'IyJ'ISIHI/II/I. KpI/IBBIe BbIDKUBAHU . PerJ'IH]_II/IH YUCJICHHOCTHU HOHyHHHHﬁ: pOJ'II) q)aKTOpOB,
3aBUCALINX U HC 3aBUCAIIIUX OT IIJIOTHOCTH. 9KOJ’IOFI/I‘1€CKI/IC CTpaTeFI/II/I BUI0B (r— 158 K-CTpaTCFI/II/I).

[Tonsitue 00 sKoNOrMyeckoi Huie BUaa. MectooOuTaHue. MHOromMepHash MOJETh JKOJOTMYSCKONH HUIIN
k.M. Xatunacona. Pa3zmeps skonornyeckoi Hutm. [loreHnnansHas 1 peann3oBaHHAs HUIIIN.

Bun xak cucrema nomynsanuii. Apeansl BU0B. Buibl 1 MX JKM3HEHHBIE CTpaTeTMH. 3aKOHOMEPHOCTH TTOBEJIE-
HUS M MUTPAIVi )KUBOTHBIX. Bromornieckne MHBa3ny 4yXepoTHBIX BHJIOB

7.4

CoobmecTBa oprann3mMoB. broieHos u ero crpykrypa. CBs3u MeXIy OpraHu3MaMu B OHOIeHO3e. DKOCHCTEMA
Kak oTkpbITast cucrema (A.J/[x. Tencnn). @yHKIIMOHABHBIC OJIOKH OPraHW3MOB B 9KOCHCTEME: IMPOIYIICHTHI,
KOHCYMEHTBI, pemyleHThl. Tpoduueckue ypoBHH. Tpoduueckne menu W ceTd. AOHOTHYECKHE OJIOKH
sKkocucteM. [109BEI 1 MITH B 3KOcHcTeMaX. KpyroBopoT BemecTB 1 MOTOK YHEPTHH B AKOCHCTEME.

OCHOBHEIE TTOKa3aTeNN SKOCUCTEMBI. bromacca 1 mpogyKuus. DKOIOTHIECKHE THPaMHIBI Yrcell, 0MOMacChl U
SHEPTHH.

HampaBneHnsie 3aKOHOMEpHBIE CMEHBI COOOIIECTB — CyKmeccuu. llepBUYHBIE W BTOPHYHBIC CYKIIECCHH M UX
MPUYHMHBL. AHTPOIIOTCHHBIC BO3JICHCTBUS Ha cykieccud. KimmakcHoe coobmectBo. buopasnooOpasue u
MOJTHOTA KPYTOBOPOTa BEUIECTB — OCHOBA YCTOMYMBOCTH COOOIIECTB.

[Ipupomable SKOCHCTEMBI. AHTPOIIOTCHHBIC YKOCHCTEMBI. ATPOIKOCHCTEMa. ATpOoLeH03. Pazmuuns meximy
AQHTPOIIOT€HHBIMH U TIPUPOIHBIMHI SKOCHCTEMAMH.

Yp6oskocucreMbl. OCHOBHBIE KOMIIOHEHTHI ypOo3kocucTeM. ['oposckas ¢iopa n payna. CHHaHTpOITH3AUS
roponckoit (aynsl. bruonorndeckoe u XO03sICTBEHHOE 3HAUCHHE arpO’KOCHCTEM M ypOOIKOocHCTEM. 3aKOHO-
MEpHOCTH (POPMUPOBAHHS OCHOBHBIX B3aUMOJICHCTBUI OpraHU3MOB B 9KOCHCTEMAX.

Ilepenoc 3HepruM W BEMIECTB MEKAY CMEKHBIMH IKOCHCTEMAMH. Y CTOAYMBOCTh OPraHW3MOB, MOIYJISIIVNA
1 KOCHCTEM B YCIIOBHSIX €CTECTBEHHBIX U aHTPOIOT'CHHBIX BO3/ICHCTBUI

7.5

Brocpepa — obmenmanerapHas o0omodka 3eMil, TAE CYIIECTBYET WM CYIIECTBOBAJA JXM3Hb. YUCHHE
B.U. Bepuaackoro o 6mocepe. Obmactu 6rochepsr u e€ cocras. JKuBoe BemecTBo 6nochepsl u ero GpyHk-
UM,

3aKkoOHOMEpHOCTH cymiecTBoBaHUs Omocepbl. OcoOeHHOCTH OMOC(epsl Kak TIIO0ATBbHON 3KOCHCTEMBI.
Juuamuueckoe paBHOBecue B Ouocdepe. KpyroBoporsl BeliecTB U OHOreOXMMHYECKHE IHKIBI (Yriaepoaa,
azora). PUTMIYHOCTE siBIIEHMI B OHochepe.

3onanmeHOCTE OHOcheprl. TlonsTne o Ouome. OCHOBHBIC OMOMBI CYIIHM: TYHJApPa, XBOHHEIC Jieca, CMCIIAHHBIC
U IIUPOKOIMCTBEHHBIE Jieca, CTEMH, CABaHHBI, ITYCTHIHH, TPOIMYECKHE Jieca, BRICOKOropbsi. Kimmar, pactu-
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denepanbHas paboyasa nporpamma | buonorus. 10-11 knaccel (6a3oBbIN

TEJIbHBIN U AKUBOTHBIN MUP OHOMOB CYIIIH.
CTpyKTypa ¥ (YHKIHS JKHBBIX CHCTEM, OIleHKa X PECYPCHOTO NMOTeHIMaa 1 OHoc(hepHbIX QyHKIMI

7.6

OKooruueckue KpU3uchl U UX Npu4uHbl. Bo3zaelicTBue uenoseka Ha 6uochepy. 3arps3HeHre BO3AYIIHOM cpe-
ael. OxpaHa Bo3myxa. 3arpsi3sHeHHe BOIHOH cpenbl. OXpaHa BOOHBIX pecypcoB. Paspymenue noussl. OxpaHa
MOYBEHHBIX pecypcoB. Mi3MeHeHue KIuMaTa.

AHTpoOIIOreHHOe BO3JeiiCTBHE Ha PACTUTENBHBIM M UBOTHBIH Mup. OXpaHa PacTUTENBHOTO U HUBOTHOT'O
Mupa. OCHOBHBIC IPUHLUIBI OXpaHbl Npupoabl. KpacHele kauru. Ocobo oxpaHseMble IPUPOIHBIC TEPPUTO-
puu (OOIIT). Boranuueckue caasl ¥ 300JI0THUECKHUE TTAPKU.

OCHOBHBIC TPHHLMIBI YCTOMUMBOrO Pa3BUTUS YEJIOBEUECTBA M HpPUPOAbI. PalloHaIbHOE NPUPOAONOINE-
30BaHNE 1 COXpaHEHUE OMOIOrMYECKOr0 pa3Ho00pasus 3eMIH
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Ne n/n| HammeHoBaHMe pa3aesioB M TEM IIPOTPaMMEI KomuecTtBo uacos OnexTpoHHEIE (LH(POBHIE) Of
Beero  |Konrponsnsie| IIpakruyeckue
paboTh paboTh

! DBOJIIOIMOHHAS OMOJIOTUs 9 ! 1 [[bubmmoTeka LIOK https://m.edsoo.

2 9 0.5 .
Bo3HUKHOBEHHE U Pa3BUTHUE KU3HU Ha [[bubmmoTeka LIOK https://m.edsoo.
3emiie

3 5 1 .
Opranu3mbl ¥ OKpYKaroIas cpena [[Bubmuoreka ITOK https://m.edsoo.

4 Coo0I1ecTBa 1 SKOJOTHUECKUE 9 1 [[bubmuoreka [IOK https://m.edsoo.
CHCTEMBI

> PesepBHOE Bpems 2 [[bubmmoTexa LIOK https://m.edsoo.

34 2 2.5

OBIIEE KOJIMYECTBO YACOB I1O0
[TPOI'PAMME
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Ne Tema ypoka KonugecTBo yacos Hara | DOmekrponHbIe U POBEIE 00pa30BaTEIh
n/n Bceero | Kontpon | IIpakruuecku H3yICHH
bHBIE € paboThI 5
paboThI
1 DBOJIIOIHS U METObI 1 [[Bubmuorexa LIOK
e€ u3yueHus https://m.edsoo.ru/863ea20e]]
2 HUcropus pazsutus 1 [[Bubmuorexa LIOK
mpezcTaBIeHui 00 https://m.edso0.ru/863e9570]]
SBOJIIOIH |
3 1
MukposBomroIus [[BubmmoTreka [TOK
https://m.edsoo.ru/863e9cle]]
4 [Monmynsmus kak 1 05 [[Bubmmorexa [IOK
aIIEMEHTapHast https://m.edso0.ru/863e99c6]]
eMHUIA BUJIA U
SBOJIIOLIMH.
JlabopatopHas pabota
Ne 1 «CpaBHenue
BHJIOB I10
MOP(HOJIOTHIECKOMY
KPUTEPUIO»
> JIBHOKylye CHIIbI ! [[BuomoTreka IIOK
(smemenTapHBIC https://m.edsoo.ru/863e9da4]]
(haKkTOPHI) IBOITFOITUN
6 EcrectBennsit 0TO0p ! [[Pubauoreka [IOK
1 ero (opMbl https://m.edsoo.ru/863e9ed0]]
! Pe3ynbrath ! 05 [[Pubauoreka [IOK
SBOJIIOIUH: https://m.edsoo.ru/863e9fde]]
MIPUCTIOCOOICHHOCTh
OpraHu3MOB U
BHJI000pa30BaHUE.
JlaGopatopHas pabota
Ne 2 «Onucanne
MIPUCTIOCOOIEHHOCTH
opraHusma 4 eé
OTHOCHUTEIIBHOTO
Xapakrepa»
8 Hampasnenus u nyru . [[bubanorexa LIOK
MaKpPOIBOJIOIHH https://m.edsoo.ru/863e9cle]]
o HeoOGparumocts 1 !
sBomtoruu. K/p Nel
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Ne Tema ypoka KonugecTBo yacos Hara | DmekrpoHHbIe UPOBEIE 00pa30BaTEIh
n/n Bceero | Kontpon | IIpakruuecku H3yHCHH
bHBIE € paboTbI 5
paboThI
«IBOJIIOIMOHHAS
OHOIIOT S
10 1
Hcropus xu3Hu Ha
3emiie ¥ METO/bI €€
W3Y4YCHUS
11 1
l'umotessr [[BubmmroTreka [TOK
MTPOUCXOKICHHS https://m.edsoo.ru/863ea5a6]]
YKU3HU Ha 3emJie
12 1
PazBuTne xu3Hu Ha [[BubmmoTreka [TOK
3emiie 1Mo 3paM U https://m.edsoo.ru/863eatbe]]
TepuoiaM
13 OCHOBHBIE ATaITbI ! 05 [[Bubmmorexa [IOK
SBOJIIOIHH https://m.edsoo.ru/863ea8bc]]
pPacTUTEIHLHOTO U
YKUBOTHOTO MHPA.
[IpakTuueckas padota
No 1 «M3yuenue
HCKOTIA€MBIX OCTaTKOB
pacTeHUH 1 KUBOTHBIX
B KOJUIEKIUSX)»
14 1
CoBpeMeHHas cuctema [[Pubauoreka [IOK
OpraHu4eCKOro MHpa https://m.edsoo.ru/863ea48¢e]]
15 1
DBOJIIOLIUS YEJIOBEKa [[Pubmuorexa [IOK
(aHTpOIIOTeHE3) https://m.edsoo.ru/863eac2c]]
16 1
JIBUXKyILIME CUTTBI [[bubnuotexa LIOK
(daxropsr) https://m.edsoo.ru/863ead44]]
aHTpOINOreHe3a
17 1
OcHOBHbIE CTaAUU
3BOJIIOLIMU YEJIOBEKA
18 1
Yenoseyeckue pacel 1 [[Bubmnoreka [IOK
MPUPOIHBIC https://m.edsoo.ru/863eaea?]]
aJanTalyy 4eI0BeKa
19 1

PesepBHBIN ypOK.
O0600611eHe 10 TeMe
«Bo3HUKHOBEHUE U
pa3BUTHE KU3HU HA
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No
n/m

Tema ypoka

KonnuecTBo yacos

Bcero

Kontpon
bHBIE
paboThI

IIpakTuyecku
e paboTbl

Jlara
U3yYEeHH
Pl

OnekTpoHHbIe IM(POBBIE 00Pa30BATEIH

3emiie»

20

DKoJIOTHS KaK HayKa

21

Cpenbl oOuTaHus U
IKOJIOTHYECKHE
(akTopsI

[[Bubmuorexa LIOK
https://m.edsoo.ru/863eafec]]

22

AbuoTtuyeckue
(bakTOopHI.
JlabopatopHas pabota
Ne 3.
«Mopdomoruueckue
0COOEHHOCTH
pacTeHni U3 pa3HbIX
MECT OOUTaHUS.
JlabopatopHas pabota
Neo 4. «Bnusinue cBera
Ha POCT U pa3BUTHE
YEepEeHKOB KOJIEyCa»

0.5

[[Bubmuorexa [IOK
https://m.edsoo.ru/863eb10e]]

23

buotnueckue
(hakTopsI

[[BuomoTreka IIOK
https://m.edsoo.ru/863eb348]]

24

OKOJIOTUYECKHE
XapaKTePUCTUKH
TTOITYJISIUH.
[IpakTuueckas padota
Ne 2 «Ilomcuét
TJIOTHOCTH OIS
Pa3HBIX BUJOB
pacTeHui»

0.5

25

CooOmiecrBa
OpPraHU3MOB —
OHOLIEHO3

[[bubnuotexa LIOK
https://m.edsoo.ru/863eb46a]]

26

OKOJIOTUYECKHUE
CHCTEMBI
(’KOCUCTEMBI)

[[bubnuotexa [JOK
https://m.edsoo.ru/863eb46a]]

27

OCHOBHBIE TTOKa3aTeJIn
9KOCHCTEMEI.
DKOIOTrNYEeCKHUE
nupamuiel. CBOMCTBA
DKOCHCTEM.

[[bubnuotexa [JOK
https://m.edsoo.ru/863eb5fa]]
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Ne Tema ypoka

KonnuecTBo yacos

n/m

Bcero

Kontpon
bHBIE
paboThI

IIpakTuyecku
e paboTbl

Jlara
U3yYEeHH
Pl

DnexTpoHHbIe U POBBIE 00pa30BaTeb

Cykueccus

28 [Ipuponnsie

OKOCHUCTCMBI

29 AHTpONIOTEHHBIE

skocucreMbl. K/p Ne2
«CooOmiecTBa u
9KOJIOTHYECKHUE
CHCTEMBI»

30 buocdepa —

rno0abHAsA
IKOCHUCTEMA 3EMITH

[[Bubmuorexa LIOK
https://m.edsoo.ru/863ebb5e]]

31
3aKOHOMEPHOCTH

CYIIIECTBOBAHHS
ouocdhep

[[Bubmmorexa [IOK
https://m.edsoo.ru/863ebd16]]

32
YemoBeuecTBO B

ouocdepe 3emin

33
CocyiiecTBOBaHUE

MIPUPOJIBI U
YeJl0BEUYeCTBa

[[BubmoTreka IIOK
https://m.edsoo.ru/863ebale]]

34 .
Pe3epBHbIit ypok.

O0001IeHE TEMBI
«CooOmiecTBa 1
9KOJIOTHUECKHE
CHCTEMBI»

OBIIEE KOJIMYECTBO
YACOB IIO ITPOI'PAMME

34

2.5
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