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HHOACHUTEJIBHAA 3AIINCKA

[Tpu pa3paboTke MporpaMMbl 1Mo OMOJOTHH TEOPETUYECKYI0 OCHOBY JJISI OINpENEeNIeHUs] MOJIXOM0B K (POPMHPOBAHHUIO COJCpKAaHUSA y4eOHOTO mpenMeTa
«buonorus» cocraBunu: koHuentyainbabie mojoxeHuss @I'OC COO o B3anMOOOYCIOBICHHOCTH IIeNIeH, COACPIKAHMSI, Pe3yJIbTaTOB 00ydeHUs U TpeOOBaHUH K
YPOBHIO TOATOTOBKH BBIMTYCKHHKOB, TOJOXEHUS 00 OOMMX LeNIX W NPUHIMIAX, XapaKTEPU3YIOUIMX COBPEMEHHOE COCTOSHHE CHCTEMBI CPEIHEro O OIIero
oOpasoBanus B Poccuiickoit denepannu, a Takke MOJOKEHHS O Criel(uKe OMOJIOruH, €€ 3HAYCHUU B TIO3HAHUU JKUBOH MPHUPOJIBI M 00ECTICYEHUH CYIIIECTBOBAHUS
genoBedeckoro oomecTBa. CoriacHO Ha3BaHHBIM TOJIOKCHUSIM, ONPEACIICHBI OCHOBHBIC (DYHKIIMU MTPOTPAMMEI TI0 OMOJIOTHH U €€ CTPYKTYpA.

[Iporpamma mo 6monoruu Ha€T MpeacTaBIeHUE O LeNsx, 00 olmel crpareruu 00y4eHus, BOCIIUTAHUS U PA3BUTHS O0YJaIONIUXCsl CPEACTBAMHU YIeOHOTO
npeaMera «buosiorusy», omnpenensier o00sA3aTe€IbHOE IMPEAMETHOE COJEPKAHUE, €ro CTPYKTYpY, paclpelesieHue I0 pas3ieiaaM U TeMaM, PEKOMEHAyeMYIO
MOCIIEIOBATEIHLHOCTh U3YUEHHS YUEOHOTO MaTepralia ¢ yu€TOM MEKITPEIMETHBIX H BHYTPUIIPEAMETHBIX CBS3€H, JIOTHKH 00pa30BaTEeIHLHOTO MPOIIecca, BO3PACTHBIX
0COOEHHOCTEH 00yJaromuxcsl.

B nporpaMme 1o O6MoJIOTHH TaKKe YUUTBHIBAIOTCS TPEOOBAHMUS K TUIAHUPYEMBIM JIMYHOCTHBIM, METANPEMETHBIM U MIPEIMETHBIM pe3yJabTaTaM OOydeHUs B
(hopMUPOBAHUHM OCHOBHBIX BHJIOB Y4€OHO-TIO3HABATEIILHOW JESATEIHHOCTH/YUCOHBIX JEUCTBUN OOYYAIOMIMXCS 1O OCBOCHHUIO COJECpPXKAHUS OHOJIOTHYECKOTO
o0OpazoBaHwUsl.

B nporpamme no 6uosnoruu (10-11 xiaccel, 6a30BbIi ypOBEHb) peaan30BaH MPUHIUI MPEEMCTBEHHOCTH B M3y4eHHH OWOJIOruM, Oiarojaps yemy B Hel
MPOCMATPUBACTCSl HANPABICHHOCTh HA Pa3BUTHE 3HAHWI, CBS3aHHBIX C (DOPMHUPOBAHHEM ECTECTBEHHO-HAYYHOTO MHUPOBO33PEHUS, IEHHOCTHBIX OPHEHTAIHN
JMYHOCTH, YKOJIOTHUECKOTO MBIIIIJICHHUS, TPECTABICHUHI O 3J0POBOM 00pase KU3HH 1 OEpeKHBIM OTHOIIIEHHEM K OKpYKarolei mpupoHoi cpene. [loatomy Hapsimy
C U3y4eHHEM OOIIEOMOIOTHYECKIX TEOPUH, a TAKXKe 3HAHUW O CTPOSHHUH KHUBBIX CUCTEM Pa3HOTO PAaHTa U CYIIHOCTH OCHOBHBIX NMPOTEKAIOMINX B HUX MPOIIECCOB B
mporpamMme 10 OHOJIOTHH Y/IEJeHO BHUMAaHHE HWCIIOJIb30BaHUIO IMOJYYCHHBIX 3HAHWH B TOBCEJHEBHOW JKM3HU JUIS PEIICHUS] MPUKIAJHBIX 337ad, B TOM YHCIE:
pOo(UIAKTUKH HACJIEICTBEHHBIX 3a00JI€BaHUN YeI0BeKa, MEUKO-T€HETHUYECKOTO KOHCYIbTUPOBaHMsI, 000CHOBAHHUS HKOJIOTUYECKH 11€TIECO00PA3HOTO MOBEICHHUS B
OKpY’Kalolllel MPUPOIHOM cpelie, aHanu3a BIUSHUS XO35SHCTBEHHON JAEATEIbHOCTH YEIOBEKa HAa COCTOSIHUE MPUPOTHBIX U UCKYCCTBEHHBIX SKOCUCTEM. Y CHIICHUE
BHUMAaHHUS K MPHUKJIAJHON HampaBlieHHOCTH yuyeOHoro mpeamera «buosorus» mpoauKTOBaHO HEOOXOIMMOCTBIO 00eCTedeHHs YCIOBUM Ui pelIeHHus OJHOU M3
aKTyaJIbHBIX 3aJa4 IIKOJBHOTO OHOJIOTHYECKOTO0 00pa3oBaHWs, KOTOpas MpeanoiaraeT (GOpMHUpPOBAHHE y OOYYAroIIUXCS CIOCOOHOCTH aNanTHPOBATBCA K
M3MEHEHUSIM TUHAMHYHO Pa3BHBAIOIIETOCS COBPEMEHHOTO MUDA.

buonorus Ha ypoBHe cpeanero oOmiero oOpa3zoBaHMs 3aHUMaeT BakHoe MecTo. OHa obecrieunBaeT GOPMUPOBAHUE Y OOYYaIOLIUXCS MPEICTaBICHUNA O
HAyYHOUM KapTHHE MHpa, pacuupsieT u 0000IIaeT 3HaHUs O JKUBOW MpHpoje, €€ OTIMYUTENbHBIX MPU3HAKAX — YPOBHEBOI OpraHu3alii U 3BOJIOLUHU, CO3TaET
YCIIOBUS JJISi: MO3HAHUSI 3aKOHOB JKHMBOM MPHUPOAbI, (opMUpOBaHUS (DYHKIIMOHAIBLHOM TPAMOTHOCTH, HAaBBIKOB 3J0pPOBOTO M 0Oe30IMacHoro olpasza KU3HH,
9KOJIOTMYECKOT0 MBIIUICHHUS, IEHHOCTHOTO OTHOIIEHHUS K KUBOM MPUPOJIE U YEIIOBEKY.

bonpiioe 3HaueHue OWONIOTHSA MUMEET TaKXkKe Ui PElIeHUs BOCIUTATENBHBIX M Pa3BUBAIOIIMX 3a/lad CpeaHero oOiiero oOpa3oBaHMs, COLMATH3AIUU
oOyuaromuxcsa. M3ydyenue Ouonoruu oOecrneunBaeT yciaoBHsS A (GOPMUPOBAHUS HHTEIIEKTYalbHBIX, KOMMYHHKAI[MOHHBIX U WH(OPMAIMOHHBIX HABHIKOB,
ACTETUYECKOU KYIbTYPBHI, CIOCOOCTBYET MHTErPALIMU OMOJIOTMYECKUX 3HAHUM C IPEICTABICHUAMHU U3 APYTUX YU€OHBIX MPEAMETOB, B YAaCTHOCTH, (PU3UKU, XUMUU U
reorpajuu. Ha3zBaHHble MONOXKEHHS O MNpeAHAa3HAUYEHUU y4eOHOro mnpenmera «bHONOTHs» COCTaBUIM OCHOBY MJIsi OMpEIENeHUs MOJIXOJOB K OTOOpPY H
CTPYKTYPUPOBAHUIO €T0 COJIEpKaHUs, PEACTABICHHOTO B IPOTpamMMe 10 OUOJIOTHH.

OT10op conepkanust yueOHOro npeamera «buosorus» Ha 6a30BOM YpOBHE OCYLIECTBIEH C MO3MLUH KyJIbTYpOCOOOPA3HOTO MOAX0/a, B COOTBETCTBUH C
KOTOPBIM 00y4Jaroliecs J0JKHBI OCBOUTh 3HAHUS M YMEHMSI, 3HAUYMUMBbIE /1151 JOPMHUPOBAHUS OOIIEH KyIbTYpPbI, ONIpeeIoNIie aJleKBaTHOE TIOBEJICHUE YEIOBEKa
B OKpYXarolei MpupoIHON cpesie, BOCTpeOOBaHHbIE B TIOBCEAHEBHOM )KM3HU M MPAaKTHUECKOil fesrenbHocTH. Oco0oe MecTO B 3TOM CHCTEME 3HaHUM 3aHUMAaroT
AJIEMEHTHI COJEP’KaHMsI, KOTOPBIE CIy’KaT OCHOBOM it (POPMHUPOBAHUS MPEACTABICHUNA O COBPEMEHHOW €CTECTBEHHO-HAYYHOH KapTHHE MHpa U LIEHHOCTHBIX
OPHUEHTAIUAX JINYHOCTH, CIIOCOOCTBYIOIIUX I'yMaHHU3AIMHU OMOIOTHYECKOT0 00pa30BaHMUS.

CTpyKTypUpOBaHHE COJEp:KaHUs y4eOHOro MaTepuaja B MpOorpaMMe Mo OWOJIOTHM OCYIIECTBJIEHO C YYETOM HIPUOPUTETHOTO 3HAYEHHs 3HAHUHA 00
OTIMYUTEIBHBIX 0COOCHHOCTSIX KUBOU MPUPO/IBL, O €€ YPOBHEBON OpraHU3alluU U SBOJIIOLUH. B COOTBETCTBUY € 3TUM B CTPYKTYpe yueOHOTro npeamera «buonorus»



BBIJICJIEHBI CIICAYIOUIUE COJIepKaTeIbHble TMHUM: «brosorusa kak Hayka. MeTo/ibl HayqHOro no3HaHus», «Kierka kak Ouosjorudeckas cuctema», «Opraiusm Kak
Ouosornyeckas cucremay, «CuctemMa 1 MHOroo0Opasue OpraHun4eckoro MUpa», « IBOJIOLHS KUBOU MPUPOIB», «IKOCUCTEMBI U IPUCYIINE UM 3aKOHOMEPHOCTHY.

Lenp wm3ydenus ydebnoro mnpenmera «buomorus» Ha 0a30BOM YpOBHE — OBJQJICHHE OOYYAOIIMMHUCS 3HAHUSAMHU O CTPYKTYPHO-(PYHKIHOHATBHOU
OpraHu3alluy )KUBBIX CUCTEM Pa3HOTO paHra U NpuoOpeTeHre YMEHU NCTI0Ib30BAaTh 3TH 3HAHMS I TPAMOTHBIX ICHCTBUN B OTHOIIEHUHN 0OBEKTOB KUBOM IPUPOIBI
Y PEIICHUS Pa3INYHBIX KU3HEHHBIX TPOOIeM.

Jloctrxenue neau u3ydeHust yueOHoro npeamera «buosorus» Ha 0a30BOM ypoBHE 00€CII€UUBAETCS PELICHUEM CIIEAYIOIIMX 3a1ay:

OCBOEHHE 0OYYAIOMIMMUCS CUCTEMBI 3HAHUN O OMOJIOTHYECKUX TEOPUSX, YUCHHAX, 3aKOHAX, 3aKOHOMEPHOCTSIX, THITOTE3aX, MPAaBUIIAX, CIYKAIIHX OCHOBOK
st POPMHUPOBAHUS MIPENICTABICHUH O €CTECTBEHHO-HAYYHOW KapTHHE MUPA, O METOAAX HAYYHOTO MO3HAHUS, CTPOCHUH, MHOTOOOPa3HH U 0COOCHHOCTSIX JKHUBBIX
CHCTEM Pa3HOTO YPOBHSI OPraHU3alMH, BEIIAIOIIMXCS OTKPBITHIX ¥ COBPEMEHHBIX UCCIIEIOBAaHUAX B OMOJIOTHH;

(dopMupoBaHHEe Yy 00y4aroIUXCsl MO3HABATENbHBIX, UHTEJUIEKTYAJIbHBIX M TBOPUYECKUX CIIOCOOHOCTEW B IMPOLIECCE aHAIM3a JAHHBIX O MYTAX Pa3BUTHUS B
OMOJIOTHH HayYHBIX B3IJISA0B, UAEH U MOJIXO0B K U3YYEHHUIO KUBBIX CUCTEM Pa3HOIO YPOBHS OpPraHU3alllu;

CTaHOBJIEHHE Y 00yJaromuxcs o011ei KyabTypbl, QyHKIMOHAIBHON IPaMOTHOCTH, pa3BUTHE YMEHUMN OOBSCHATH U OLIEHUBATH SIBJICHUS OKPYKAIOIIETo MUpa
YKUBOU NMPUPObI HA OCHOBAHUM 3HAHWUI U OTIBITA, TIOJYYEHHBIX NPU U3y4EHUH OMOJIOTHH;

¢dbopMupoBaHue y oOydaroluxcs YMEHUN WJUIIOCTPUPOBATH 3HAYEHHE OMOJIOTMYECKUX 3HAHWNW B TMPAKTUYECKOM NEATENbHOCTH 4YeNOBEKa, Pa3BUTHUU
COBPEMEHHBIX MEIUIIMHCKUX TEXHOJOTUN U arpoOHOTEXHOIOT U,

BOCITUTaHHE YOSKIEHHOCTH B BO3MOKHOCTH IIO3HAHUS YE€JIOBEKOM JKUBOM MPHUPO/IbI, HEOOXOAUMOCTH OEPEKHOTO OTHOLLIEHUS K HEH, COOIIOIEHUS STHUECKUX
HOPM IIpH NPOBEJIEHUU OUOJIOTUYECKUX UCCIIeI0BaHU;

OCO3HAHHE LEHHOCTU OMOJIOTMYECKUX 3HAHUM JUIsl TOBBIILIEHUST YPOBHS 3KOJOTHYECKO N KYAbTYpPBI, A1 (GOPMUPOBAHUS HAYYHOTO MUPOBO33PEHHUS;

MIpUMEHEHHE NPUOOPETEHHBIX 3HAHUN U YMEHUH B MOBCEIHEBHOMN MU3HU JIJIsl OLIEHKH IMOCIJIEJCTBUI CBOEH NEATENIbHOCTH MO OTHOIIEHUIO K OKpYyKaIouei
cpene, COOCTBEHHOMY 3/I0POBBI0, 000CHOBAHHE U COOJIOIEHUE MEp MTPOPHITAKTUKH 3200 ICBaHUH.

B cucteme cpennero oOriero oopasoBanus «buonorus», u3ydaemast Ha 6a30BOM ypOBHE, ABJISETCS 0043aTENbHBIM YU€OHBIM IPEMETOM, BXOISAIIIUM B COCTaB
npeaMeTHoO obnactu «EcTecTBEHHO-HayuHbIE TIPEAMETHI».

Jlst m3ydenust OnosIoru Ha 6a30BOM ypOBHE cpeaiHero obmiero obpazoBanus otBoautces 68 yacos: B 10 kmacce — 34 vaca (1 yac B Henenio), B 11 kmacce —
34 gaca (1 gac B HezeIIO).

COJEPKAHUE OBYYEHMUSA

10 KITIACC

Tema 1. Buosiorusi kKak Hayka.

buonorus kak Hayka. CBsi3b OMOJIOTHH C O0IIECTBEHHBIMH, TEXHUYECKUMHU U IPYTUMU €CTeCTBEHHBIMU HayKaMu, (punocodueit, STUKOA, SCTETUKOUN 1 TIPaBOM.
Ponp OGuonoruu B opMUpPOBaHUN COBPEMEHHOM HAyYHOM KapTUHBI Mupa. CrcTeMa OMOJOTrMYeCKUX HAaYK.

MeTo1pl TIO3HAHUS KUBOUW MPUPObI (HAOMIOJCHHE, SKCIIEPUMEHT, OMUCaHKe, U3MepeHue, Kiaccu(uKalus, MOJAeTUPOBaHUE, CTATUCTHYECKass 00paboTka
JTAaHHBIX ).

JdeMoHcTpanum:

Hoptperst: Y. lapsun, I'. Menaens, H. K. Konbsuos, [Ix. Yorcon u ®@. Kpuk.

Tabauirel u cxeMbl: «MeTOIbI TIO3HAHUS )KHUBOU TTPUPOIBI.

JlabopaTopHble H IPaKTHYeCKHe PadoThI:

[TpakTuueckas paborta Ne 1. «Vcnonp30BaHne pa3mUYHBIX METOI0B MIPU U3YUYEHUU OHMOJIOTHYECKIX OOBHEKTOBY.




Tema 2. 7KuBble cuCTeMbI U HX OPraHU3aLMA.

JXussie cucrembl (OMOCHCTEMBI) KaK MpeaMeT u3ydeHust 0nojorun. OTInune )KUBBIX CUCTEM OT HEOPTaHUUECKOW MPUPO/IBL.

CBoiicTBa OMOCHCTEM M UX pazHOOOpasue. YPOBHM OpraHM3alMKd OMOCHCTEM: MOJICKYJSPHBIN, KICTOYHbIH, TKAaHEBBIA, OPraHU3MEHHBIN, TOMYISAIUNOHHO-
BHJIOBOM, YKOCHCTEMHBIH (OMOTe01eHOTHYECKHUH ), OMOChEpPHBIA.

JdeMoHcTpanum:

Tabnuiet u cxembl: «OCHOBHBIE TPU3HAKH KU3HI», «Y POBHH OPraHU3ALUH KUBOU IPUPOIBI».

O6opynosanue: Mozens MoJiekyibl JJHK.

Tema 3. XuMnueckuii coCTaB U CTPOEHHE KJIETKH.

XUMHUYECKUHN COCTAB KIETKUA. XUMHUUECKHE JIEMEHThI: MAaKPOIJIEMEHTHI, MUKPOAJIEMEHTHI. Boia 1 MUHEpabHbIE BEIIECTRA.

DYHKIIMU BOJIBI U MUHEPATBHBIX BEIIECTB B KiIeTke. [loanep:kanre ocMOTHYECKOTO OaslaHca.

benku. CoctaB u crpoenune 0enkoB. AMUHOKHUCIIOTH — MOHOMEPHI OenkoB. HezameHnMble 1 3aMEHNMble aMUHOKHUCIIOTHI. AMUHOKHUCIIOTHBINA COCTaB. Y pPOBHU
CTPYKTYpBI O€IKOBOW MOJIEKYJbI (II€pBUYHASL, BTOPUYHAS, TPETUYHAS M YETBEPTUYHASI CTPYKTypa). XHUMHUYECKHE CBOMCTBa OeikoB. buonorunueckue ¢GyHKIUN
OEJIKOB.

®depMeHThI — Onosiornyeckue katanuzaropbl. CTpoeHue (epMeHTa: akTUBHBIN LIEHTp, cyOocTpaTHas cneuuduunocTs. Kodepmentsl. Butamunbl. Otianuus
(epMEHTOB OT HEOPTraHUUECKUX KaTalu3aTOPOB.

VYrieBoapl: MOHOCaxXapuabl (TJII0KO3a, prd03a M JAe30KCUpr003a), Aucaxapuabl (caxapo3a, JaKTo3a) W TMoJiMcaxapuibl (Kpaxmall, TIUKOTEH, IeJUTI0N03a).
buonoruueckue QpyHKIINN yriieBOJI0OB.

Jlunuael: Tpurauuepuabl, pocoaunuasl, crepousl. I'uapoduibHo-TuIpodoOHbIe cBoMicTBa. buonornyeckue ¢pyHkiuu aunuaoB. CpaBHEHUE YIIIEBOOB,
OETKOB U JINMUJOB KaK UCTOYHUKOB SHEPTUU.

Hyxnennoseie kuciotel: JIHK u PHK. Hykneotunbr — moHoMepsl HykinenHoBbIX kucioT. Ctpoenue u ¢pyaknuu JIHK. Ctpoenne u ¢pynkmuun PHK. Buasr
PHK. AT®: ctpoenue u GyHKIHH.

[utonorus — Hayka o kietke. Kinetounas Teopust — mpuMep B3auMOJCHCTBUS Uiel U ()aKTOB B HAYYHOM MO3HAHUU. METOIbI U3YUEHUS KICTKH.

Knetka kak 1enoctHas sxuBas cucrema. O01re npu3Haky KIETOK: 3aMKHYTasi Hapy>kHasi MmeMmOpana, mosiekynbl JIHK kak renerudeckuii anmapat, cucrema
cUHTe3a Oenka.

Tunsl KIETOK: dyKapuoTHUecKas U NpokapuoTHueckas. OcoOEHHOCTH CTPOEHHS IpoKapuoTuueckoi kieTku. Kierounas crenka Oaxtepuil. CtpoeHue
AYKAPUOTHYECKOU KJIETKU. OCHOBHBIC OTIMYHS PACTUTEIHHOM, )KUBOTHOM M TPUOHON KJIETKH.

[ToBepXHOCTHBIE CTPYKTYPHI KJIETOK — KJIETOYHAs CTEHKA, TTIMKOKAIHUKC, UX QpyHkuuu. [Tnazmaruueckas memOpana, e€ cBoiictBa u ¢pynkuuu. [{utomnnazma u
e€ opranouasl. OqHomeMOpannbie opranouasl kinetku: DIIC, anmapat ['onbmku, au3ocomsl. [lomyaBTOHOMHBIE OpPraHOUABI KIETKH: MUTOXOHJIPUH, TJIACTUIIBI.
[Ipoucxoxxaenre MUTOXOHAPUI U TutacTud. Bunel mnactua. HememOpaHnHbie OpraHoU bl KIETKH: pUOOCOMBI, KJIETOYHBIN HEHTP, IEHTPUOJIU, PECHUYKH, )KTYTUKH.
@yHKIMU OPraHOUAOB KJIETKU. BKitoueHus.

Snpo — perynsaTopHbiii LeHTp kiIeTku. CTpoeHue sapa: saepHasi 000J04YKa, KapruoIia3Ma, XpOMAaTHH, SIPBIIIKO. XPOMOCOMBI.

TpaHcnopT BELIECTB B KIETKE.

JdeMoHcTpanum:

Hoptpersl: A. JleBenryk, P. I'yk, T. IlIBann, M. Illneiinen, P. Bupxos, . Yorcon, ®@. Kpuk, M. Yunkunc, P. ®pauxnun, K. M. Bap.

Jlnarpammel: «Pacnpenenenre XMuMUUECKUX 3JIEMEHTOB B HEXUBOM MpUpoe», «PacipeneneHne XUMUYECKUX 3JIEMEHTOB B JKUBOU MIPUPOJIEN.

Tabauie! u cxeMmbl: «Ileproaudeckast TabIUIIa XUMHUUECKUX JIEMEHTOBY, «CTpOSHHE MOJIEKYJIbI BOBI», «brnocuHTes 6enka», «CTpoeHre MOJIEKYIIbI Oeskay,
«Ctpoenne pepmentay, «Hyknennossie kucnotel. JJHK», «Ctpoenue monekynsl ATD», «CtpoeHne 3yKapuoTHIeCKO KIeTKi», «CTpOeHUE KUBOTHOU KIETKH,
«CTpoeHne pacTUTEIbHOUN KIETKN», «CTpoeHnEe MPOKAPUOTUUECKON KIIETKN», «CTpOCHHE sipa KIETKU», «YTIEBOAb), «JIUIUABD.




OO6opynioBaHue: CBETOBOM MHUKPOCKOI, 00OpYZOBaHHUE Uil MPOBEACHHUS HAOIIONEHUH, M3MEPEHUH, SKCIEPUMEHTOB, MHUKPOIpENnapaThl PaCTUTEIbHBIX,
KHUBOTHBIX U 6aKT€pI/IaJIBHBIX KIJICTOK.

JlabopaTopHble H IPaKTHYeCKHe PadoThI:

JIaGopatopHnas paborta Ne 1. «/3yyeHne KaTaTUTHUECKOH aKTUBHOCTH (PepMEHTOB (Ha IpUMepe aMUIa3bl WM KaTala3bl).

JlaGopatopnast pabora Ne 2. «M3yueHune CTpoeHHs KIETOK PACTCHUH, KUBOTHBIX M OAKTEPHi IMOJ MHKPOCKOIIOM Ha TOTOBBIX MHKpOIIpEnapaTrax u ux
OTHMCAHUEY.

Tema 4. /Ku3HenesATEJIbHOCTH KIETKH.

OOmeH BelecTB, WK METa00IM3M. ACCUMWIAIUS (TUIACTUYECKUM OOMEH) U TUCCUMUIIAIUSA (SHEPTeTHYECKU OOMEH) — JIB€ CTOPOHBI €AMHOTO TpoIiecca
MeTaboau3ma. Poib 3aKk0HOB cOXpaHEHHs! BEIIECTB U SHEPTUU B IOHUMaHUH METa00Iu3Ma.

Tunsl oOMeHa BeiecTB: aBTOTPOGHBIN U reTepoTpodHbIi. Poib pepMeHTOB B 0OMEHE BEIIECTB U MPEBPALLEHUHN SHEPTUU B KIIETKE.

®orocunre3. CeroBasi U TeMHOBas (a3bl (oTtocuHTe3a. Peakunn gorocunresa. dddexruBHOCTh PoTOoCHHTE3a. 3HaUeHHE (POTOCUHTE3a Ui JKU3HU Ha
3emiie. BausiHue ycnoBuit cpeibl Ha POTOCHMHTE3 U CIIOCOOBI MOBBILIEHHSI €70 MPOIYKTUBHOCTH Y KYJIbTYPHBIX PACTEHUH.

XeMocHuHTe3. XeMOCUHTE3UPYIOIINE OaKkTepun. 3HaYeHHE XEMOCUHTE3a JUIsl )KU3HU Ha 3eMIle.

DHepreTuyeckuii 0OMeH B KieTke. PaciiernsieHue BenecTs, BblIeJICHIE U AKKYMYJIMPOBaHUE SHEPTUU B KJIETKE. DTallbl SHEpreTuiyeckoro oomena. ['mukonus.
bpoxenue u ero Buasl. Kucinopomanoe okuciaeHue, Wiv KJieTouHoe apixanue. OkuciurensHoe dpochopunupoanue. IHPEeKTUBHOCTb YHEPTETUUECKOTO 0OMEHa.

Peaxuu matpuunoro cunresa. ['enernueckast uapopmarms u [JHK. Peanuzamnus renernueckoit unopmanuu B kiietke. ['eHeTHYECKUN KOJT M €T0 CBOMCTBA.
Tpanckpunuus — matpuunbsiii cunte3 PHK. Tpancnauus — Guocunres 6enka. Dtansl Tpancisuuu. Kogupoanne aMuHOKUCIOT. Poib pubocom B OuocuHTe3e Oernka.

Heknerounsie gopmsel xu3Hu — Bupychl. Mctopust otkpeitust BupycoB (/. U. ViBanoBckuit). OCOOEHHOCTH CTPOEHMSI U JKU3HEHHOTO IUKJIA BHUPYCOB.
bakrepuodaru. bonesnu pacTeHuil, ®)KUBOTHBIX U YEJIOBEKA, BhI3bIBaeMbIe BUpycamu. Bupyc ummynonedunura yenoseka (BUY) — Bo30ynurens CITM/]a. O6patHas
TPaHCKPHUIILIUS, peBepTaza u uHrerpasa. [Ipodunaktruka pacnpocTpaHeHus: BUPYCHBIX 3a001€BaHHIA.

JdemoncTpaumnu:

Ioptpetsr: H. K. Koasuos, . N. UBanosckuii, K. A. Tumupsses.

Tabnuipl ¥ cxembl: «Tunbl muTanuss», «Metaboauzm», «KMUTOXOHIPHUSIY, « DHEPTETUUECKHH 00Men», «Xioporiacty, «Dotocuntes», «Ctpoenue JTHK»,
«Ctpoenne u (yHKIMOHUpOBaHUE reHay, «CuHTe3 Oenkay, «['eHeTndeckuii Koy, «Bupycel», «bakrepuodarny», «CtpoeHnue u xu3HeHHbIN 1uki Bupyca CIT/]a,
OakTepuodaray, «Pemmxkarus [JJHK».

Ob6opynoBanue: moaenu-anmukanun «Y apoenue JTHK u tpanckpuniusy», «buocuntes 6enka», « CTpoeHHE KIETKH», MOJIeNb cTpyKTyphl JTHK.

Tema 5. Pa3mHoKeHNe 1 MHAUBUIYAJIbHOE Pa3BUTHE OPraHN3MOB.

KrneTouHslil UK, WU AKU3HEHHBINA UK Ki1eTkH. IHTepdaza u mutos. [Ipoueccel, mpoTekatoniue B uHTepdase. Perunkanus — peakius MaTpU4HOTO CHHTE3a
JIHK. Ctpoenue xpomocoMm. XpoMOCOMHBIH Ha0Op — KapHOTHUIl. JIUIUIOMIHBIN U TarIONAHBIH XpOMOCOMHBIE Ha0Ophl. Xpomatusl. LluTonornueckue OCHOBBI
Pa3MHOKEHHS U UHIUBUIYAJIbHOTO Pa3BUTHS OPraHU3MOB.

Jenenne knetku — muto3. Ctaguu muto3a. IIpouecchl, nporucxoasdiye Ha pa3HbIX CTaIusAX MUTO3a. BUOIOrnYecKknii CMbICI MUTO3A.

[IporpamMmmupyemast rudesb KIETKH — aromnTo3.

@opMBI pa3MHOKEHHUSI OPraHU3MOB: OECrojioe W ToJioBoe. Buapl Gecrnonoro pasMHOMKEHUS: JeJCHHE HaJIBOE, MOYKOBAHHWE OJHO- M MHOTOKIJIETOYHBIX,
criopoo0pa3oBaHue, BETeTaTUBHOE pa3MHOKeHHe. MICKyccTBeHHOE KJIOHUPOBAHHUE OPTAaHU3MOB, €r0 3HAYCHHE IS CEJICKIUH.

[TonoBoe pa3MHOXKEHHE, €r0 OTINYHUS OT OECTOJIOrO.

Meiio3. Craguu meiosa. [Ipoueccsl, mpoucxoasmue Ha craausax Menosa. [loBenenune xpomocom B Meiose. Kpoccunrosep. buosiornueckuii cmbicn u
3HAYEHHE MeN03a.



["ameTorenes — mporecc 00pa3oBaHMs MMOJIOBBIX KIETOK Y dKUBOTHBIX. [10JI0BBIE Kele3bl: CEeMEHHUKU U AMYHUKH. OOpa30BaHUE U pa3BUTHE MOJIOBBIX KIETOK
— ramerT (CrepMaTo30ul, SIMIEKIIeTKa) — criepMaToreHes u oBorene3. OCoOEHHOCTH CTPOCHHUS SIMIIEKIIETOK U criepMaTo30u10B. OrmnonotBopenue. [laprenorenes.

WupuBuayansHoe pa3BUTHE (OHTOreHe3). DOMOpHOHAIBHOE pa3BUTHE (d3MOpuoreHe3). DTambl AMOPHOHATBFHOTO PAa3BUTHUSL Y MO3BOHOYHBIX JKHBOTHBIX:
npoOieHue, racTpysius, opranorenes. IloctamOpronansHoe pazButie. TUITBI TOCTIMOPHUOHATIBHOTO Pa3BUTHS: MIPSAMOE, HeMpsiMoe (JIMYMHOYHOE). BiusHue cpes
Ha pa3BUTHE OPTaHU3MOB, (PAKTOPHI, CIOCOOHBIE BHI3BIBATH BPOXKAEHHBIC YPOIACTBA.

Poct u pa3zButue pacrenuil. OHTOreHe3 IBETKOBOT'O PAaCTEHUS: CTPOCHUE CEMEHU, CTAJUK Pa3BUTHUS.

JdemoHcTpaumnu:

Tabnuiet u cxembl: «POPMBI pa3MHOKEHHS OPTaHU3MOBY, «/[BOIIHOE OTIIIOIOTBOPEHHE Y IIBETKOBBIX PaCTCHUNY, «BereraTHBHOE pa3MHOKEHHE PACTCHUI,
«/lenenue kmetku 6akTepuit», «CTpoeHHE MOJIOBBIX KIETOK», «CTpoeHHe XpoMocoMbly», «Kietounsiii mukimy, «Permkanus JJHK», «Muto3y», «Metiosy, «lIpsimoe
U HENpsSIMOE pa3BUTHE», «['aMeToreHe3 y MIEKONMUTAIOIINX U YeloBeKa», «OCHOBHBIE CTaJIUU OHTOT€HE3A.

O6opynoBaHue: MUKPOCKOI, MUKpoIipenapaThl «CriepMaTo301/ bl MIIEKOTIUTAIOLIET0», «SIHIIeKIIeTKa MIIEKOITUTAIONIEr0», «KaprokiHe3 B KJIeTKaxX KOpeuika
JyKay, MarHUTHAsI MoJieb-antuinkanus «Jlenenue kietkuy, moaens JJHK, monens metadasHoit XpoMOCOMBI.

JlabopaTopHble U NPAKTHYECKHE PAadOThI:

JlaboparopHnas padota Ne 3. «HabnroneHne MuTo3a B KJI€TKaxX KOHUYMKA KOpEIIKa JIyKa Ha TOTOBBIX MUKpPOIIpenapaTaxy.

JlabopaTtopHnas padota Ne 4. «/3ydyeHne cTpoeHuUs MOJOBBIX KJIETOK HAa TOTOBBIX MUKpPOIIpENaparaxy.

Tema 6. HacieACTBEHHOCTh M H3MEHYMBOCTH OPraHU3MOB.

HpenMeT " 3aJ1a4Uu I'€HCTUKU. I/ICTOPI/ISI Pa3sBUTHA TCHECTHUKU. Ponb OUTOJIOTHUHN U 3M6pI/IOJ'IOFI/II/I B CTAHOBJICHUHU I'€CHCTHUKU. BKJ'IaJI pOCCHfICKHX u 33py6€)KHI)IX
YU€HBIX B pa3BUTHE M€HETHKU. MeToAbl TeHETUKU (TMOPHUI0IOTHYECKUH, IUTONeHETUYECKUH, MOJIEKYIIpHO-TeHeTHYecKUii). OCHOBHbBIE T€HETUYECKHE MOHSATHSI.
['enernyeckas CUMBOJIMKA, UCTIOJb3YyeMasl B CXeMaX CKpEIIUBaHUM.

3aKOHOMEPHOCTH HACIIeIOBaHUs MPU3HAKOB, yCTaHOBICHHBbIC [. Menaenem. MoOHOrHOpUIHOE CKpENIMBaHuE. 3aKOH €IMHOO00pasus THOPUIOB MEPBOTO
nokoJieHus. [IpaBuno noMuHUpoBaHus. 3aKOH paclllerIeHHsl MPU3HAKOB. [ unoresa uucToTel ramet. [loHOe U HENOJHOE TOMUHUPOBAHHUE.

JluruGpuHoe cKpeluBaHye. 3aKOH HE3aBUCUMOTO HAcJIeI0BaHus MPU3HAKOB. [[uToreHernueckrie OCHOBBI TUTHOPHUIHOTO CKpEUIUBaHUs. AHAIH3UPYIOLIee
ckpeirnBanue. Mcnonap3oBanne aHaMU3UPYIOLIET0 CKPELIMBAHUS I OTPEeSICHUsI TeHOTHIIa 0COOU.

CueruieHHoe HacnenoBaHue npusHakoB. Pabora T. Moprana mo cuemjieHHOMY HacleJIOBaHHUIO TeHOB. HapylieHue cuenseHus TeHOB B pe3yjbTaTe
KPOCCHHTOBEpA.

XpOoMOCOMHAs TeOpHsl HACIIEJCTBEHHOCTH. | eHeTuYeCKue KapThl.

I'enernka nmona. XpoMOCOMHOE OMpEJEIeHNE MMoJ1a. AYyTOCOMBI U TOJIOBbIE XPOMOCOMBI. ['oMOrameTHble U reTeporaMmeTHbie opraHu3Mel. HacnenoBanue
MIPU3HAKOB, CLIETNICHHBIX C MOJIOM.

N3menunBoCcTh. Buabl M3MEHUMBOCTH: HEHACTEICTBEHHAss W HAcleACTBEHHas. Poib cpelbl B HEHACIEICTBEHHOM H3MEHUYMBOCTH. XapaKTepUCTHKA
MOAU(PHUKAITMOHHON M3MEHYMBOCTU. BapualimoHHslil psin v BapuannonHasi kpuBasi. Hopma peakiuu npusHaka. KojanuecTBeHHbIE U KAUECTBEHHBIE TTPU3HAKH U UX
HopMa peakiuu. CBoiicTBa MOAU(PUKAIIMOHHOM N3MEHYUBOCTH.

HacnenctBenHasi, wiaM reHOTUNUYecKas, W3MEHYMBOCTh. KoMOMHaTHBHas M3MEHYMBOCTh. Mei0o3 U TONOBOM Mpoliecc — OCHOBAa KOMOMHATHBHOM
M3MEHYMBOCTH. MyTallMoHHass W3MEeHYMBOCTh. Kiaccudukamuss myranuii: reHHble, XpOMOCOMHEIE, TeHOMHBbIe. YacToTa M MpUUMHBI MyTanuil. MyrareHHbIe
(dakTopbl. 3aKOH TOMOJIOTHYECKHX PSIOB B HaclIeACTBeHHON n3MeHunBocty H. 1. BaBuosa.

BuesigepHas HacneCTBEHHOCTh U U3MEHUYHUBOCTb.

I'enetuka yenoseka. Kapuotumn yenoBeka. OCHOBHBIE METObI TEHETUKU YEIIOBEKA: TeHEATOTMUECKU, OTM3HEIIOBBIN, ITUTOTCHETUYECKUH, OMOXUMUYECKHH,
MOJIEKYJISIpHO-TeHeTnYeckHil. COBPEMEHHOE OIpeIeTIeHNE TEHOTHIIA: [IOJTHOT€HOMHOE CEKBEHUPOBAaHUE, TEHOTUIIMPOBAHUE, B TOM uncie ¢ noMoubto [II[P-ananu3a.
HacnencTBennsle 3a0oseBaHusl YeloOBEKa: TeHHbIE 00JIe3HH, OOJIE3HU C HACNEICTBEHHOW MpPEapacrooKEeHHOCTbIO, XpOMOcoMHbIe Oone3nu. Comaruyeckue u



reHepatuBHble MyTanui. CTBOJIOBBIE KIETKH. [IpHHIUIIBI 310pOBOTO 00pa3a KHU3HH, TUAarHOCTUKHU, TPOPHIAKTUKY U JICUCHHs TeHETHYECKUX 0ose3Held. Menuko-
IeHETHYECKOE KOHCYJIbTUPOBAaHUE. 3HAYCHNE MEIMIIMHCKON T'€HEeTUKH B TIPEAOTBPAILICHUN 1 JICUCHUH TeHETHUECKUX 3a00JIeBaHUH YeIOBeKa.

JdeMoHcTpanum:

Hoptpetst: I'. Mennens, T. Mopran, I'. ne @pus, C. C. YerBepukos, H. B. Tumodees-Pecosckuii, H. 1. BaBuos.

Tabnuiet 1 cxembl: «MOHOTHOPUHOE CKPEUIMBAHUE U €r0 IIUTOTeHETUYeCKast OCHOBa», «3aKOH PACIICIICHHS ¥ €r0 MUTOICHETHYECKasi OCHOBAY, «3aKoH
YUCTOTHI raMeTy», «Jurudpumanoe ckpemuBanuey, «l{luromornyeckue OCHOBBI TUTHOPUIHOTO CKpeluBaHus», «Meho3», «B3auMoaeicTBrue ajieIbHbIX TEHOBY,
«['eneTnueckue KapThl pacTECHUI, )KUBOTHBIX U YeI0BEKay, «I'eHeTnKa moyay, «3akOHOMEPHOCTH HaclleZJOBaHMsI, CLIEIUIEHHOTO ¢ OJIoM», «KaproTurisl yesnoBeka u
KHUBOTHBIX», «Bumpl m3aMeHumBoCcTHY, «MoauduKkannoHHas H3MEHYMBOCTHY, «HacnemoBanme pesyc-akropa», «['eHeTwka Tpymm KpoBu», «MyTannoHHAS
HU3MEHUYUBOCTD.

O6opynoBanue: Moaenu-anminkanun «MoHorubpunHoe ckpemuBanue», «HemonHoe nomuHHpoBaHHe», «/lurudpuanoe ckpeuiuBanue», «llepekpéct
XpOMOCOMY, MUKPOCKOIT U MUKpoTipenapat «Jlpo3oduna» (Hopma, myranuu GopMbl KPbIIILEB U OKPACKU TeJa), repdbapuii «I"opox MoCeBHOM».

JlabopaTopHble U NPaKTH4YeCKUe PadoThI:

JlaGoparopHnas padota Ne 5. «M3ydueHue pe3ynbTaToB MOHOTUOPUIHOTO U JUTUOPUTHOTO CKPEIIUBAHUS Y IpO30(HIIbI Ha TOTOBBIX MUKpPOIIpErapaTaxy».

JlaGoparopHas padota Ne 6. «M3yueHne Moau(pUKAIMOHHON U3MEHYUBOCTH, IOCTPOEHHE BApUALIMOHHOTO PsiJia M BApUALlMOHHOW KPUBOII».

JlabopaTtopnast pabota Ne 7. «AHanu3 MmyTaruii y 1po30¢uiasl Ha TOTOBBIX MUKpPOIIpenapaTaxy.

[IpakTrueckas pabota Ne 2. «CocTaBieHre U aHAIN3 POJOCIOBHBIX YEIOBEKAY.

Tema 7. Cesnekuusi oprann3moB. OCHOBbI OMOTEXHOJIOTHH.

Cenexnus Kak HayKa U Ipolecc. 3apoxaeHue celeKnu 1 fomectukanus. Yuenue H. 1. BaBuiosa o neHTpax npoucxo/1eHus: © MHOr0oOpas3us KyJIbTYPHBIX
pacteHuil. LIeHTpbl TPOUCXOXKACHUS JOMAITHUX KUBOTHBIX. COpT, MOPOJIa, ITAMM.

CoBpeMeHHBIC METOJIBI CeNEKIMU. MacCOBBIN M MHANBUIYaTbHBINH OTOOPHI B CETIEKIIMM PACTEHUHN M KMBOTHBIX. OIIEHKA dKCTEphepa. bIM3KopoaCTBEHHOE
ckpemnBanue — MHOpuauHr. Yucras muaus. CkpeluuBaHue 4YMCTHIX JMHUN. ['eteposuc, wnu rubpunHas cuwia. HepoacTBeHHOE CKpellMBaHHWE — ayTOPUIUHT.
Otnanéunas rubpuguzauusa U e€ ycnexu. VICKyCCTBEHHBIM MyTareHe3 M TMOJIyu€HHE TMOJIUIUIONAOB. JIOCTIKEHHS CeNeKIUH pPACTEHHH, >XUBOTHBIX H
MHKPOOPraHU3MOB.

buoTtexHonorust kak orpaciib Mpou3BojAcTBA. ['eHHas uHkeHepus. Jtamnbl cozgaHus pexomOunanTHou JIHK u Tpancrennbix opranuzmoB. Knetounas
nHxeHepus. Knetounbele KyapTypbl. MUKpPOKIOHAIBHOE Pa3MHOXKEHUE pacTeHuid. KioHMpoBaHHE BBICOKOIPOAYKTUBHBIX CEJIbCKOXO3SIICTBEHHBIX OPraHU3MOB.
Dkojnoruueckue u srudeckue mpoodiemsl. 'MO — renerndyecku MOIUGUIIUIPOBAHHBIE OPTraHU3MBI.

JleMoHCTpanmu:

Hoptpetst: H. Y. Basuios, U. B. Muuypun, I'. /1. Kapneuenko, M. ®@. IBanos.

Tabauiel u cxeMbl: kKapTa «LIeHTpBI MPOUCXOKACHUSI 1 MHOTOOOpa3usi KyIbTypHBIX pacTeHuit», «llopoapl moMamHux KUBOTHBIX», «CopTa KyJIbTYpPHBIX
pactenuit»y, «Otnanénnas rudbpuanzanus», «Padotel akagemuka M. @. MBanoBay, «llomumnonaus», «O0bekThl OMOTeXHOJNOTUNY, «KIleTouHble KyIbTYpHI H
KJIOHUpOBaHue», «KoOHCTpynpoBaHUEe U IEPEHOC FEHOB, XPOMOCOMY.

O6opynoBaHue: MyJISDKU TUIOJIOB U KOPHETIOIOB TUKUX (OPM U KyAbTYPHBIX COPTOB pacTeHuid, repdbapuii «CenbCKOX03sIIICTBEHHBIE PACTEHHU SI.

JlabopaTopHble H IPaKTHYeCKHE PAd0ThI:

Dkckypcusi «OCHOBHBIE METO/IbI M IOCTUKEHHUSI CEJICKITUU PACTEHUH U KUBOTHBIX (Ha CETIEKIIMOHHYIO CTaHIIMIO, JIEMEHHYIO (hepMYy, COPTOUCTIBITATEIbHBIN
Y4aCTOK, B TEIUTMYHOE XO3AHUCTBO, TaOOPATOPUIO arpOYHUBEPCUTETA WIIH HAYYHOTO IIEHTPA)».

11 KJIACC



Tema 1. IBoTIOLMOHHAS OMOJIOTHS.

[IpeanoceIku BOSHUKHOBEHHS SBOJIIOMOHHON TEOPHH. DBOJIIOLMOHHAS TEOpUs M €€ MecTo B OMOJOruM. BiusHuE 3BONIONMOHHON TEOPHH HA Pa3BUTHE
OMOJIOTUH U JPYrUX HaYK.

CBugerenbcTBa 3BoOIUH. [laneoHTONOTHYECKHE: MOCTIENOBATEIbHOCTh TOSBICHUS BHUJOB B IMAJCOHTOJIOTMYECKOM JIETONHCH, MEPEXOTHBIE (OPMBI.
buoreorpaduueckue: cxoacTBo u paznuune hayH u GIop MaTEPUKOB U OCTPOBOB.

OMOPHOJIOTHYECKUE: CXOJCTBA W PAa3IWYMsi SMOPHOHOB Pa3HBIX BHJOB MO3BOHOYHBIX. CpaBHUTEIHHO-aHATOMUYECKHE: TOMOJIOTHYHBIC, aHAIOTUYHBIC,
pPYAMMEHTApHBIC OpPTaHbl, aTaBU3MBI. MOJIEKYIIPHO-OMOXUMHUYECKUE: CXOJCTBO MEXaHM3MOB HACIIEJICTBEHHOCTH M OCHOBHBIX META0OJIMYECKUX MyTEH y BCexX
OpraHu3MOB.

OpomonmonHas Teopust Y. Jlapsuna. Ilpennoceuiku BO3HUKHOBEHHMS JapBUHM3MA. J[BWKyLIME CHJIBI 3BOJIIOLMK BUJOB 10 JlapBuHYy (M30BITOUHOE
Pa3MHOKEHHE MPU OTPAHUUYCHHOCTU PECYpPCOB, HEOTIPEIeIEHHAS N3MEHYMBOCTh, 00ph0a 3a CylecTBOBaHNE, ECTECTBEHHBIN 0TOOD).

Cunrernueckas teopust s3Bosronnu (CTD) u €€ OCHOBHBIE MOJIOKEHHUS.

Muxkpososntorus. [Tomyssius Kkak eJuHNIIA BUIA U 3BOTIOLUH.

JiBukymmue cuibl ((pakTophl) IBOJIOLMN BUAOB B MpUpoje. MyTallMOHHBIA IpoLecC U KOMOMHATUBHAS W3MEHUUBOCTb. [lomynsiioHHbIe BOJIHBI U Jpeiid
reHoB. M3omsimmst 1 Murpanusi.

EctectBennslit 0TO0p — HampaBistomuii pakTop Boonund. PopMbl €CTECTBEHHOTO 0TOOpA.

[IpucnocobaeHHOCTh OPraHU3MOB Kak pe3ynbTat 3Botonuu. [Iprumeps! nprucnocobaeHmit y oprannuzMoB. ApoMopdo3bl U UAMO alan Taliu.

Bun u Bunoo6pazosanue. Kpurepuu Buga. OcHoBHBIE (pOopMBI BUA000pa30BaHus: reorpaduiyeckoe, 3K0JI0rnYecKoe.

Maxpoasostorusi. @opMbl 3BOTIONUE: GUIeTHYEeCKasl, TUBEPreHTHAs, KOHBEpreHTHasl, napajuienpHas. HeoOpatuMocTh SBOTIOIMH.

[IpoucxoxxaeHue oT HecleUaIU3UPOBAaHHBIX MpeakoB. [Iporpeccupyromas cnenuanu3anys. AJanTuBHAs paaualys.

JdemoncTpaumnu:

Ioprpertsr: K. JIunnen, XK. b. Jlamapk, Y. Japsun, B. O. Koanesckuii, K. M. bap, 2. I'ekkens, @. Mromnep, A. H. CeBepiios.

Tabmunbl 1 cxembl: «Pa3BUTHE OpPraHMYECKOro Mupa Ha 3emie», «3apoJbIIH IMO3BOHOYHBIX JKMBOTHBIX», «ApxeomnTepurcy, «Dopmbl OOpbOBI 3a
cymectBoBaHue», «EcTtecTBeHHBIT 0TOOP», «MHOTrOOOpa3ue copToB pacTeHui», «MHoroobpasue mopoa KUBOTHBIX», «l[lomymsaiuny», «MytanuoHHas
M3MEHUYUBOCTBY, «ApoMopdosb», «Mnumoanantamum», «OOmas aereHepauus», «JBWxKyiiue cuibl 3SBoionun», «Kapra-cxema wMapuipyra MyTelIeCTBUS
Y. apeuna», «bopn0a 3a cymiecrBoBanue», «IIpucrnoco0ieHHOCTs Opranu3MoBy, «I'eorpadudeckoe BU1000pa3oBaHuey, «IKOJIOTUUECKOE BUI000PA30BAHUEY.

O6opynoBaHue: KOJUIEKIUS HACEKOMBIX C Pa3IUYHBIMU THIIAMH OKPAcKH, HA0Op TUIOAOB U CeMsH, KoJuleKuus «lIpuMepsl 3alUTHBIX MPUCHIOCOOICHUH Y
KUBOTHBIX», MOJIe)Ib «OCHOBHBIE HAIIPABJICHUS SBOJIIOLUIY, 00bEMHAsA Moieb «CTpOoeHHE TOJIOBHOTO MO3Ta TIO3BOHOUHBIXY.

buoreorpaduueckas kapta mupa, kojuiekuus «P@opMbl COXPaHHOCTH HUCKOMAEMBIX KHUBOTHBIX U PACTeHMID», MoJienb anmukanus «llepekpéct xpomocom,
BIIAXKHBIE Tpernaparthl «Pa3BuTre HacekoMoroy, «Pa3BuTHe Iarymkny, Mukponpenapar «/Ipozoduna» (Hopma, Myrauu GopMbl KPbUIHEB B OKPACKH TEJA).

JlaGopaTopHble H IpaKTH4YecKue padoTbi:

Jlaboparopnas padota Ne 1. «CpaBHeHHE BUJIOB 110 MOP(HOIOTUYECKOMY KPUTEPHUIO».

JIaboparopHas padota Ne 2. «Onucanue nIpucrnocoOJIeHHOCTH OpraHu3Ma U €€ OTHOCUTEIILHOTO XapaKTepay.

Tema 2. Bo3HMKHOBeHHMe M Pa3BUTHE )KU3HU Ha 3emJie.

JloHay4HbIe MpPEJCTABICHUS O 3apOXkKJIEHUM >XKM3HM. HayuHble THmoTe3bl BO3ZHMKHOBEHHUS JKU3HM Ha 3emule: aOMOreHe3 W MaHCHepMus. XUMHuecKas
HBOJIFOIUS. AOMOTEHHBIN CUHTE3 OPraHMYECKUX BEIIECTB U3 HEOPraHWYECKUX. DKCIEPUMEHTAIBHOE MOTBEPKACHUE XUMUYECKOM 3BoIoIMK. HavaabHble 3Tarbl
ouonornyeckoit sBosouuu. I'mnoreza PHK-mupa. @opmupoBanne MeMOpaHHBIX CTPYKTYpP M BO3HUKHOBEHHE NMPOTOKJIETKU. [lepBble KIETKH M MX 3BOJIIOLHUS.
@opMHUpPOBAHNE OCHOBHBIX I'PYIII JKUBBIX OPraHU3MOB.

Pazputue xu3HM Ha 3emie mo spam u nepuoiaMm. Karapxell. Apxeiickas u mportepo3soiickas spbl. Ilanmeosoiickast spa u €€ mepHoabl: KeMOpHICKUH,
OPIOBUKCKUH, CUITYPUNCKUN, IEBOHCKHM, KAMEHHOYIOJIbHBIN, IEPMCKUM.



Me3o30iickas 3pa U €€ epruoabl: TPUACOBBIN, FOPCKHI, MEJIOBOM.

Kaiino3oiickas spa u €€ nepuoapl: MaJeOreHOBbI, HEOT€HOBBIN, AHTPOIIOT€HOBBIM.

XapaKkTepuCTUKa KIUMaTa U IreoJorndeckux mporeccoB. OCHOBHBIE ITAllbl 3BOJIOIMU PACTUTENFHOTO U KUBOTHOTO MHpa. ApoMOp(O3bl Y PaCTeHUH U
*KUBOTHBIX. [losiBIIeHHE, paclBET U BBIMUPAHUE TPYIII KUBBIX OPraHU3MOB.

Cucrema OpraHMYECKOro MMpa Kak oTpaxxeHue 3Booui. OCHOBHBIE CUCTEMATUUECKUE TPYIIIIbI OPraHU3MOB.

DOBOJIIOLMS YeloBeKa. AHTPOIOJIOIHs Kak Hayka. Pa3BuTHe IpeacTaBieHu O POUCXOKIACHUM YeaoBeKa. MeTo bl u3ydeHus anTponorene3a. Cxoacrtsa u
pa3nuuus YeloBeKa U )KMBOTHBIX. CUCTEMATUUECKOE MOJI0KEHHUE YEIIOBEKaA.

JBuxymue cuiibl (pakTopbl) aHTponorenesa. HacieacrseHHass "3MEHUYMBOCTD M €CTECTBEHHBIN 0TOOp. OO011eCTBEHHBIN 00pa3 )KU3HU, U3TOTOBIIECH M€ OPYAUM
TpyZa, MBIIIEHUE, PEUb.

OCHOBHBIE CTaJIMM U BETBU JBOJIIOIIUHM YEJIOBEKA: aBCTpaJIONMUTEKH, YenmoBek ymenbid, UenoBek mpsiMmoxonasmui, YenoBek HeaHaepTaabckuii, YenoBek
pazymHblid. Haxoaku MCKomaeMbIX OCTaTKOB, BPEMs CYILIECTBOBAHUS, 00JIaCTh paclpocTpaHeHUsl, 00bEM rOJIOBHOTO MO3Tra, 00pa3 *U3HU, OPYIHUSL.

Yenoseueckre pacbl. OCHOBHbIE OOJIBLINE pachl: €BPONEOUAHAs (€Bpa3uiickasi), HErpo-aBCTpaJoUHas (PKBAaTOpHANbHAs), MOHTOJOUIHAS (a3MaTCKO-
amepukaHckasi). YepTsl MpUCrIocOOIEHHOCTH NMPEACTABUTENEH YEIOBEUECKHX Pac K YCIOBUSAM cyliecTBoBaHus. EqnHcTBO yenoseueckux pac. Kputuka pacusma.

JdemoHncTpaumnu:

[Moptpetsr: ®. Penu, JI. [Tactep, A. Y. Onapun, C. Mumiep, I'. FOpu, Y. /lapBuH.

Tabmuibl 1 cxembl: «Bo3nukHoBeHne ConHeuHO# cuctembl», «Pa3BuTue opraHumueckoro mupa», «PacturenbHas kieTka», «KHUBOTHas KieTKay,
«[Ipokapuoruueckasi kierka», «CoBpeMeHHas CHCTEMa OpPraHMYecKoro Mupa», «CpaBHEHHE aHAaTOMHUYECKHUX 4YepT CTPOCHHS YeJIOBEKa U 4YeJIOBEKOOOpPa3HBIX
00e3bsiH», «OCHOBHBIE MECTa MaJ€OHTOJOTHYECKIX HaX0I0K MPEAKOB COBPEMEHHOTO YelloBeKay, «/IpeBHeiiune moamn», «Ipesnue aoam», «IlepBbie coBpeMeHHbIe
o, «YemoBedyeckue pachb».

O6opynosanue: Mynsiku «[Iporcxoxaenue yenoseka» (OI0CThI aBCTPATIONUTEKA, MTUTEKAHTPOIIA, HeaHAepTallblia, KPOMaHbOHIIA), CICTIKH WK H300pakeHUsI
KaMEHHBIX OPYAHi IepBOOBITHOTO YeIOBEeKa (KaMHHU-YOTITIEPHI, pyOuIa, CKpebiia), TeOXpOHOIOTHYEecKas TadnuIa, KoJuIeKus «DopMbl COXpaHHOCTH HCKOTTIAeMBIX
KUBOTHBIX U PACTEHUI.

JlaGopaTopHble M IPaKTUYecKue padoThI:

[IpakTueckas padorta Ne 1. «/3yuenue uckonmaeMbIX OCTaTKOB PACTECHUN U )KMBOTHBIX B KOJIICKIIUSIX).

DKCKypcHs «IBOIOIUS OPTaHUYECKOT0 MUpa Ha 3emiiey» (B €CTECTBEHHO-HAYYHBIN WU KPaeBEIUCCKUN My3el).

Tema 3. Opranusmbl H OKpY:Kal0IIas cpeaa.

DKOJIOTHS KaK HayKa. 3a7a4d | pa3/Ieiibl SKOJOTHH. MEeTO bl AKOJIOTHISCKUX HCCIICTOBAHUNA. DKOJIOTUUECKOE MHUPOBO33PEHUE COBPEMEHHOTO YEJIOBEKA.

Cpenbl 0OuTaHUs OPraHU3MOB: BOJIHAS, HA3EMHO-BO3/IYyIIIHAS, TOYBEHHAs, BHYTPUOPTraHU3MEHHAS.

Okostornueckue ¢akropel. Kiaccudukanus skojoruueckux (akTopoB: aOMOTHYECKHE, OMOTHYECKHE M aAHTPOIOTCHHBIC. JIEMCTBHE HKOJIOTHYECKHX
(hakTOpOB HA OPraHU3MBI.

Abuotuueckue (pakTophl: CBET, TemrmepaTypa, BiakHOCTb. doromepuonusm. [IlpucnocobieHuss opraHU3MOB K JCHCTBUIO aOHMOTHYECKUX (HaKTOPOB.
buonornueckue puT™msl.

buotnueckue dhakropsl. Buasl OnoTHUECKUX B3aMMOICHCTBHI: KOHKYPEHITHUS, XHIIHUYECTBO, CHMOMO3 U ero popmel. [TapazutusMm, koomeparus, MyTyanusMm,
KOMMEHCAIU3M (KBapTHPAHCTBO, HAXJIEOHUUYECTBO). AMEHCANN3M, HEUTpalu3M. 3HaueHHE OMOTHMYECKHUX B3aMMOJCHCTBHI ISl CYIIECTBOBAHUS OPraHU3MOB B
MIPUPOIHBIX COOOIIECTBAX.

DKOJIOTUYECKUE XapaKTEPUCTUKUA mNonmyasiuud. OCHOBHbIE MOKa3aTeau MOMYJALNHU: YHUCIEHHOCTh, IUIOTHOCTb, POKIAEMOCTb, CMEPTHOCTh, MPHUPOCT,
Murpanus. JluHaMuKa YUCICHHOCTU MONYJSIUU U €€ PeryIsiiusl.

JdemoHcTpaumnu:

Hoptpetsl: A. I'ymGonsar, K. @. Pynse, 3. ['ekkens.



Tabmuuer u cxemel: kapta «IIpupoansie 30HbI 3emin», «Cpeapl 0OUTaHus OpraHu3MOBY, «PoTtonepuoansmy», «llomymauuny, «3aKOHOMEPHOCTH POCTa
YHCICHHOCTH NOMYJISIIMUA HHPY30pUU-TyPenbkny», «llumessie nenmy.

JlabopaTopHble H IPaKTHYeCKHe PadoThI:

JIaboparopHuas padota Ne 3. «Mopdonorudeckne 0COOEHHOCTH PACTEHUI U3 Pa3HBIX MECT OOUTAHHS.

JIaGopatopHnas padota Ne 4. «BinusHue cBeTa Ha pOCT M Pa3BUTHE YEPEHKOB KOJIEYCay.

[Tpaktuyeckas padora Ne 2. «[1oacy€T MIIOTHOCTH MOMYIISIHA Pa3HBIX BUIOB PACTCHHII».

Tema 4. Coo0uiecTBa U IKOJIOTHYECKHE CHCTEMBI.

Coo0rmiectBo opranm3mMoB — OuorieHo3. CTpyKTypbl OMOIICHO3a: BHIOBasi, MPOCTPAHCTBEHHAs, Tpodudueckas (muiieBas). Buabl-momuHanTel. CBS3U B
OuoLeHo3e.

DKkonoruveckne cucteMbl (dkocucteMbl). [loHsTHE 00 dKOCHUCTEeMe W OmoreoreHo3e. (DYHKIMOHAIBHBIE KOMIOHEHTBI JKOCUCTEMBI: IPOJIYIICHTHI,
KOHCYMEHTBI, peyleHThl. KpyroBopoT BelecTB M OTOK 3HEPTUH B 3KocucTeMe. Tpodpuueckue (MUieBbie) ypoBHU d3KocucTeMbl. [lumiesslie nenu u cetu. OCHOBHBIE
MOKa3aTeN SKOCHCTEMBI: Onomacca, MPOIYKIUs. JKOJOTUYECKHE NMHPAMHIBL: MPOAYKIMH, YHCIEHHOCTH, OMomacchl. CBOWCTBA 9KOCHCTEM: YCTOWYHBOCT,
camoperymsnus, paputue. Cykieccusl.

[TpupoHBIE SKOCHUCTEMBI. DKOCHCTEMBI 03€p B peK. IKOCUCTEMa XBOWHOTO MJIM NIMPOKOJIUCTBEHHOTO Jieca.

AHTPOTIOTEHHBIE YKOCUCTEMBI. ATPOIKOCHCTEMBI. Y POOIKOCHCTEMBL. BHOJIOTHUECKOE U XO3IHCTBEHHOE 3HAYEHNE arpodKOCUCTEM U YPOOIKOCHCTEM.

buopasnoobOpasue kak pakTop ycroitunBocTH 3kocucteM. CoxpaHeHue OUOJIOTHYecKOTo pasHooOpa3us Ha 3eMIle.

VYuenue B. U. Bepnaackoro o 6uocdepe. ['panuiibl, coctaB u cTpykrypa ouocheps. )Kupoe BemectBo U ero ¢yHkun. OcodeHHOCTH OnMocdepsl Kak
rJI00aTbHOM SKOCHCTEMBI. JIMHAaMUYecKoe paBHOBECHE M 0OpaTHas CBs3b B Onocdepe.

KpyroBopoTsl BemecTB 1 OMOTEOXMMHUYECKUE ITUKITBI JIEMEHTOB (yriiepoja, a30Ta). 30HaIbHOCTh Onocdepbl. OCHOBHBIE OMOMBI CYIIIH.

UYenoseuecTBo B Onocdepe 3emin. AHTpoNoreHHbIe n3MeHeHus B ouocdepe. ['modampHbIe 3KOJIOTHUECKHE TTPOOIEMBI.

CocymiecTBoBaHue Npuposl U yenoBeuecTBa. CoxpaneHue 6MopazHooOpas3usi Kak OCHOBA ycToHuuBoCTH Onocdeprl. OCHOBA paliMOHAIBHOTO Y aBICHUS
MIPUPOJIHBIMU PECypcaMH M UX HCTIOIb30BaHue. JIoCTIKEeHNUs OMOJIOTUH U OXpaHa IPUPOJIbI.

JdemoHcTpaumnu:

[Moptpetsr: A. Ix. Tencau, B. H. Cykaués, B. Y. Bepnaackuii.

Tabauiel u cxembl: «[Iumessie nenu», «buouenos: cocraB u cTpykTypay, «lIpuponnsie coobuiectBa», «llenu nuranus», « IkoJorudyeckas TUPaMUIAy,
«buocepa m uyenoBex», «IKOCUCTEMA IIUPOKOIUCTBEHHOTO Jieca», «IKOCHCTEMa XBOWHOro Jieca», «buoreHo3 Bogoéma», «ArpoueHo3», «lIpumepnbie
aHTPOIIOTE€HHbIE BO3ACUCTBUS Ha IPUPOTY», «BakHelIlIne HCTOUHUKH 3arpsA3HEHHS BO3/lyXa U IPYHTOBBIX BO», «[louBa — BaxkHeilas cocTapistomnias ouochepo»,
«®Daktopsl gerpagauuud  moun», «l[lapHukoBeii 3ddexT», «DakTOpel PAAMOAKTUBHOTO 3arps3HeHus Ouochepo», «OOmas crpykrypa Ouocdepsi,
«Pacmpoctpanenue xxu3nu B onochepe», «O30HOBBIN SKkpaH Ouochepsl», «KpyroBopot yriaepoaa B 6uocheper», «KpyroBopot azota B mpupoe» .

Ob6opynoBanue: Mojenb-anIuiukanus «Tunuunele OuOLIEHO3b», Tepbapuil «PacturenbHble cooOmiecTBa», KoJulekiuu «buoneHos», «Bpegutenu
BYKHEHIIINX CEIbCKOXO3UCTBEHHBIX KYIbTYpPY, FepOapuu U KOJUIEKIIMHA PACTEHUI 1 )KUBOTHBIX, TPUHAAJIEKAIINE K PA3HBIM SKOJIOTMYECKUM IPYIIaM OJTHOTO BH/IA,
Kpacnas xuura Poccuiickoit denepariuu, n300paskeHUs: OXpaHIEMbIX BUJIOB PACTEHUH U dKUBOTHBIX.

[INIAHUPYEMBIE PE3VIJIbTATBI OCBOEHUSA ITPOI'PAMMEI T10 BUOJIOTUN HA BA30OBOM YPOBHE CPE/IHET'O OBILIET'O OBPA3OBAHU A

Cornacno ®I'OC COO, ycraHaBIMBAIOTCS TPEOOBAHUS K pe3yIbTaTaM OCBOCHHS 00YUYaIOIIMMUCS MPOTPAMM CPEIHEro 00IIero 00pa3oBaHus: INYHO CTHBIM,
MeTanpeIMETHBIM U TPEIMETHBIM.

JIMYHOCTHBIE PE3YJIBTATbBI



B cTpyKType TMYHOCTHBIX PE3Yy/IbTaTOB OCBOCHHUS IIpeaMeTa «broorus» BbIIEIEHBI CIEIYIOINE COCTABIISAIOIME: OCO3HAHNE O0YyUYaOIIMMUCS POCCUICKON
IPaXJIAHCKOW HAEHTHYHOCTH — TOTOBHOCTH K CaMOpPa3BUTHIO, CAMOCTOATEIBHOCTH M CAMOOIPEAETCHHUI0, HAIWYHE MOTHBALUU K OOYYEHHIO OHMOJIOTHH,
I[eJICHANPABICHHOE Pa3BUTHE BHYTPEHHUX YOSKICHUI TMYHOCTH HA OCHOBE KIIFOYEBBIX IEHHOCTEH M HCTOPUYECKUX TPATUINUN Pa3BUTHS OMOJIOTHYECKOTO 3HAHHUSA,
TOTOBHOCTh U CIIOCOOHOCTH OOYy4aromMXcs PYKOBOJCTBOBATbCSA B CBOEH JAEATEIBHOCTH LEHHOCTHO-CMBICIOBBIMU YCTAaHOBKAMM, MPUCYIIMMU CHUCTEME
OMOJIOTUYECKOTO 00pa30BaHMs, HATMUUE SKOJIOTUYECKOTO IIPABOCO3HAHUS, CHOCOOHOCTH CTAaBUTh LIEJM U CTPOUTH KU3HEHHBIE TIIAHBI.

JIM4HOCTHBIE pe3yNbTaThl OCBOEHUS Npeamera «buojorus» JOCTUraroTCsl B €AMHCTBE Y4EOHOM M BOCIMTATEIbHOM JIEATENbHOCTH B COOTBETCTBHUU C
TPaJMLIUOHHBIMU POCCUNCKUMHU COLMOKYIIbTYPHBIMU, HCTOPUYECKUMHU U TyXOBHO-HPaBCTBEHHBIMU LIEHHOCTSAMH, IPUHATHIMU B 00ILIECTBE NPAaBUIAMHU U HOPMaMHU
MIOBEJICHUS U CIIOCOOCTBYIOT IIPOLIECCaM CaMOIIO3HAHUs, CAMOBOCIIUTAHUS U CAMOPA3BUTUS, Pa3BUTHsI BHYTPEHHEN MMO3UILIMHU JIMYHOCTH, IATPUOTU3Ma, YBAKEHUS K
3aKOHY M MPaBOMOPSAKY, YEIOBEKY TPyJa M CTapIIeMy IOKOJCHHUIO, B3aMMHOTO YBAXKEHHsI, OEPEKHOTO OTHOLICHUS K KYJIbTYPHOMY HACIEIHIO U TPAJAULUSM
MHOTOHAIIMOHAIBHOTO Hapoaa Poccuiickoi denepannn, MpUpoae U OKPYKAIOLIEH Cpeie.

JIMYHOCTHBIE PE3yNIbTAaThl OCBOEHMS yueOHOTro rnpeamera «bronorusy AoKHBI OTpakaTh TOTOBHOCTh U CIIOCOOHOCTH 00y4aroLUXCs PYKOBOJICTBOBATHCS
cOpMUPOBAHHON BHYTPEHHEW TMO3MULMENH JHMYHOCTH, CUCTEMOW IEHHOCTHBIX OpHUEHTAlMi, MO3UTHUBHBIX BHYTPEHHHUX YOEXKIEHUN, COOTBETCTBYIOLIUX
TPaJMLIMOHHBIM IIEHHOCTSIM POCCHICKOTO 0OIIECTBa, pacliMpeHHe KU3HEHHOTO OIbITa U OMbITA JEITEIbHOCTH B MPOLECCE pealn3allii OCHOBHBIX HaIllpaBICHUM
BOCIIUTATEIILHOM AESATEIBHOCTH, B TOM YHCJIE B YaCTH:

1) rpamIaHCKOr0 BOCIUTAHUSA:

c(hOpMUPOBAHHOCTH IPAKIAHCKON MO3HUITNH 00yYaOIIET0oCs Kak aKTUBHOTO M OTBETCTBEHHOTO UJIEHA POCCUHCKOTO OOIIECTBA;

OCO3HAHUE CBOMX KOHCTHTYIITMOHHBIX TTPaB U 00SA3aHHOCTEH, YBaXKEHHE 3aKOHA U TPABOTIOPSIIKA;

TOTOBHOCTh K COBMECTHOM TBOPYECKOHW JCATEIHHOCTH TMPH CO3JAHUU yUEOHBIX MPOEKTOB, PEIICHWH y4E€OHBIX W TMO3HABATEIbHBIX 3a]1a4, BBHIMOJHCHUU
OMOJIOTUYECKHUX DKCIIEPUMEHTOB;

CIIOCOOHOCTH OTPEENSITH COOCTBEHHYIO IMO3HUITUIO TT0 OTHOIICHUIO K SIBJICHUSIM COBPEMEHHOM KU3HU M OOBSICHATD €€;

YMEHHUE YYUTHIBATh B CBOUX JACHCTBUAX HEOOXOAMMOCTh KOHCTPYKTHBHOTO B3aMMOJICUCTBUS JTIOCH C Pa3HbIMHU YOSKACHUSIMU, KYIbTYPHBIMU IIEHHOCTSIMU
M COLMAJIbHBIM ITOJIOKEHHEM;

TOTOBHOCTB K COTPYTHUYECTBY B IPOIIECCE COBMECTHOTO BHITIOJHEHHUS YICOHBIX, TO3HABATEIBHBIX U MCCIIEIOBATEILCKHUX 3a/1a4, YBAXKUTECIIBHOTO OTHOII CHUS
K MHEHUIO ONTIOHEHTOB MPH 00CYKJICHHH CTIOPHBIX BOIPOCOB OMOJIOTHYECKOTO COICPKAHUS;

TOTOBHOCTh K TYMAaHUTAPHOU U BOJIOHTEPCKOU JIEATECITLHOCTH;

2) NaTPUOTHYECKOI0 BOCTIMTAHMSI:

C(OPMHUPOBAHHOCTh POCCUHCKOW T'PaXKTaHCKOW MICHTUYHOCTH, IMATPHUOTU3MA, YBOKEHHS K CBOEMY HApOJy, YYBCTBAa OTBETCTBEHHOCTH mepen PoauHOM,
TOPJIOCTH 3a CBOM Kpai, CBOI0 PoJiHY, CBOII SI3BIK M KYJIBTYPY, IPOIILJIOE M HACTOSIIEe MHOTOHAIIMOHAIBLHOTO Hapoia Poccuu;

[IEHHOCTHOE OTHOIICHUE K MPUPOJHOMY HACIICIMIO U TAMSITHUKAM TIPUPOJIbI, JOCTIKEHUsIM Poccun B HayKe, UCKYCCTBE, CIIOPTE, TEXHOJIOTHIX, TPY/IC;

CIOCOOHOCTh OIICHUBATH BKJIAJ] POCCHICKUX YUEHBIX B CTAHOBJICHUE U PA3BUTHE OMOJIOTUH, TIOHUMAaHHSI 3HAYCHUsI OMOJIOTHH B IIO3HAHUH 3aKOHOB IPHPO/IBI,
B JKU3HU YEJIOBEKa U COBPEMEHHOTO OOIIECTBA;

ujeiHast yoexx IEHHOCTh, TOTOBHOCTH K CIIY>KEHUIO U 3aiuTe OTeyecTBa, OTBETCTBEHHOCTD 32 €T0 CyAbOY;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUS

OCO3HAHUE AYXOBHBIX IEHHOCTEN POCCUIICKOTO HAapO/a;

c(OpPMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHMSI, ITUYECKOTO TIOBEJICHNUS;

CIOCOOHOCTh OLIEHUBATh CUTYAIIUIO M IPUHUMATh OCO3HAHHBIE PEIICHUS, OPUEHTHPYSICh HA MOPAIbHO -HPAaBCTBEHHbIE HOPMBI U LIEHHOCTH;
0CO3HAHME JIMYHOTO BKJIAJa B MOCTPOEHHE YCTOWYMBOTO OYAYILEro;



OTBETCTBEHHOE OTHOILICHUE K CBOMM POJIUTEISAM, CO3JAHHMIO0 CEMbU HA OCHOBE OCO3HAHHOIO INPUHATHSA LEHHOCTEH CEMEWHOW >KM3HU B COOTBETCTBHM C
TpaguuusaMu Hapoaos Poccnu;

4) 3cTEeTHYECKOr0 BOCIIMTAHUS:

ACTETUYECKOE OTHOIIECHUE K MUPY, BKIIFOUasi 3CTETHKY ObITa, HAYYHOTO U TEXHUYECKOTO TBOPUYECTBA, CIIOPTA, TPY/Ia, OOIICCTBEHHBIX OTHOIICH Uif;
MMOHMMAHKE YMOIIMOHAIBHOTO BO3CHCTBUS KUBOU MPUPOIBI U €€ IIEHHOCTH;

TOTOBHOCTH K CAMOBBIPQKCHHIO B PA3HBIX BHJIaX UCKYCCTBA, CTPEMJICHHUE MPOSIBIISITH KAUECTBA TBOPUYESCKOU JTMIHOCTH,

S) ¢pusnyeckoro BocnuTaHusA, GOpMHPOBAHMSA KYJbTYPbI 310POBbSI H IMOLMOHAJIBLHOI0 0JIAT OOy HSl:

MMOHMMAaHME U peajn3alus 3J0poBOro u 6€30macHoro oopasa KHU3HU (340pOBOE MUTAHKE, COOJIIO/IEHNE TUTMEHUYECKUX MPAaBUII U HOPM, cOajlaH CHPOBaHHbIN
PEXHUM 3aHITUH U OTIbIXa, peryiaspHas (pusndeckas akTUBHOCTb), OEpPEKHOTO, OTBETCTBEHHOI'O M KOMIIETEHTHOT'O OTHOIIEHUS K COOCTBEHHOMY (PU3NYECKOMY U
MICUXUYECKOMY 3/I0POBBIO;

MMOHMMAaHHEe EHHOCTH MPABUJI MHAWBH/IyaIbHOTO U KOJUIEKTUBHOIO O€30MaCHOTO MOBECHUS B CUTYAIUX, YIPOKAIOIINX 3J0POBBIO U KU3HHU JIIOJE I

OCO3HAHHUE MOCIEACTBUN U HENPUATHUS BPEIHBIX NPUBBIYEK (YIOTPEOICHHS aJIKOT0JIsl, HAPKOTUKOB, KYpEHHUS);

6) TPY/10BOT0 BOCIIMTAHMS:

TOTOBHOCTB K TPYIly, OCO3HAHHE [IEHHOCTH MacTepPCTBa, TPYIOTr00ue;

TOTOBHOCTEL K aKTHUBHOU JCATCIIBHOCTHU TEXHOJIOTUYECKOU U COI_[I/IaJ'II)HOI\/’I HaIpaBJICHHOCTH, CIIOCOOHOCTH WHUIUUPOBATH, IMIJIAHUPOBATHL U CaAMOCTOATCIIBHO
BBIIIOJIHATD TaKYIO JCATCIBbHOCTD,

HWHTEpPEC K pa3MuHbIM cdepam NpodecCHOHATBLHON NEeATeTbHOCTH, YMEHHE COBEpPIIATh OCO3HAHHBIM BBHIOOP Oymymield Mpogeccuu W pearn30BHIBATH
COOCTBEHHBIC KM3HCHHBIC TUIAHBL;

TOTOBHOCTB U CITOCOOHOCTH K 00pa30BaHUIO U caMOOOPa30BaHMIO Ha TIPOTSHKEHUN BCEH KU3HHU

7) IKOJIOTHYECKOT0 BOCTIMTAHUS:

AKOJIOTUYECKH 1eJIeCO00pa3HOe OTHOIICHUE K MPUPOJIC KaK UICTOYHUKY KH3HHU Ha 3eMIie, OCHOBE €€ CyIIIeCTBOBaHUS;

MOBBIIICHUE YPOBHSI AKOJIOTUYECKOH KYJIbTYphI: PUOOPETEHHE OIbITA TNIAHKPOBAHUS IIOCTYIKOB U OIICHKH WX BO3MOXHBIX TIOCIICICTBHIMA JJIs1 OKPY)KAIOIICH
cpesl;

0CO3HAHKE TJI00ATBHOTO XapaKTepa SKOJIOTHYECKHUX MPOOIIEM U ITyTeH MX PEIICHUS;

CMOCOOHOCTh HCIOJIB30BaTh NpUOOpETacMble NMPH H3YUYCHHH OWOJOTMM 3HAHMS W YMCHHUS TPU PEIICHUU MPOOJieM, CBA3aHHBIX C pPalMOHAIBHBIM
MIPUPOIOTIOIIb30BaHUEM (COOIO/IEHHE TIPAaBUJI TOBEICHHS B MPUPOJIC, HANPABICHHBIX Ha COXPAHECHUE PABHOBECHS B DKOCHUCTEMaX, OXpaHy BHIIOB, YKOCHUCTEM,
orocdepsl);

aKTMBHOE HENPHUATHE JCHCTBUH, MPUHOCSIIMX BpEA OKpYXAlOIIeH NPUPOJHOW Cpele, YMEHHE MPOTHO3MPOBATH HEOJIArOMPUSATHBIC JKOJIOTHYCCKUE
MOCJIEJICTBUS MPEANPUHUMAEMBIX ACUCTBUN U TIPEAOTBpAIIATh UX;

HaJIM4Yue Pa3BUTOTO JKOJOTUYECKOTO MBIIIIEHUS, JKOJIOTUYECKOW KYNbTYPhl, OMbITA JESITENbHOCTH SKOJOTMUECKON HampaBleHHOCTH, YMEHUs
PYKOBOJICTBOBAThCSI UMM B TIO3HABATENbHOM, KOMMYHHUKATUBHOM M COIUANBHON MPAKTHKE, TOTOBHOCTH K YJaCTHIO B IPAKTHUECKOH JESITENTFHOCTH SKOJIOTHUECKON
HaIpPaBJICHHOCTH;

8) HeHHOCTH HAYYHOr 0 MO3HAHMS:



c(OpPMHPOBAHHOCTH MUPOBO33PEHHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY YPOBHIO Pa3BUTHs HAyKH U OOIECTBEHHOM MPAKTUKH, OCHOBAHHOTO Ha JHAJIOTe
KYJIBTYp, CIOCOOCTBYIOLIETO OCO3HAHUIO CBOETO MECTA B IOJIUKYJIBTYPHOM MUPE;

COBEPLICHCTBOBAHUE S3bIKOBOM U YMTATEIBCKOM KyJIbTYPbI KaK CPEICTBA B3aUMOJICHCTBUS MEX Ty JIIOAbMH U [TO3HAHUS MUDA;

MOHMMaHUe creuu(ukr OMOJIOTUM KaK HAyKd, OCO3HAaHUS €€ poyid B (DOPMUPOBAHMM PAUOHAIBHOTO HAYYHOTO MBIIUICHHUS, CO3JAHUH IEIOCTHOTO
MpeJCTaBICHU 00 OKpYXKAlOIIeM MHUpPE KaK O €IMHCTBE NMPHPOJIbI, YEJIOBEKa M OOIIECTBa, B MO3HAHWU MPUPOJHBIX 3aKOHOMEPHOCTEH M pelieHHH Mpodiem
COXpPaHEHUs IPUPOJIHOTO PABHOBECHUS;

yOeKIEHHOCTh B 3HAYMMOCTH OMOJIOTUH JUISI COBPEMEHHOW IMBHIIM3AIMH: 00ECTIeYeHUsI HOBOTO YPOBHS Pa3BUTHSI MEIUIIMHBI, CO3JJaHUE TIEPCIIEKTHBHBIX
OMOTEXHOJIOTHI, CHOCOOHBIX pEIIATh PECYpCHBIE MPOOJIEMBI PA3BUTHS YEIOBEUECTBA, IMOWCKA ITyTeH BBIXOAA M3 TJI00AIBHBIX SKOJOTMYECKHX MpoOiIeM u
oOecrieyeHns epexoaa K yCTOWIMBOMY Pa3BUTHIO, PAIMOHATBHOMY HCIIOJIB30BAHUIO TIPUPOIHBIX PECYPCOB U (POPMHUPOBAHUIO HOBBIX CTAHAAPTOB JKU3HU;

3aMHTEPECOBAHHOCTD B MOJIyYEHUU OMOJIOTMYECKUX 3HAHUH B LIEJISAX MOBBIIIEHUS OOIIeH KyJIbTypbl, €CTECTBEHHO-HAyYHON I'PaMOTHOCTH, KaK COCTaBHOM
yacTy (PyHKIMOHAIBHOM rpaMOTHOCTH OOyJarouuxcs, GopMupyeMoil pu U3y4eHUN OHOJIOTUY;

MMOHMMAaHHE CYIIHOCTH METOJIOB NMO3HAHMS, HCIOJb3YEMBIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH MCIIOJIb30BaTh IOJIydaeMble 3HAHHS JJs aHalu3a U
OOBSICHEHUS SIBICHUN OKpPYKAIOLIEr0 MUpa U MPOUCXOASIIMX B HEM M3MEHEHUH, yMEHUE JefaTh 0O0OCHOBAHHBIE 3aKJIIOYEHMs] HA OCHOBE HAy4HbIX (PAKTOB U
MMEIOLIUXCS JJAHHBIX C LENbI0 MOJIYYEeHUs TOCTOBEPHBIX BHIBOJIOB;

CIOCOOHOCTH CaMOCTOSITENILHO UCIOJIb30BaTh OMOJIOTMUECKUE 3HAHUS [Tl PEIICHUs TPOOJIeM B PEaTbHBIX )KMU3HEHHBIX CUTYaIUSAX;

OCO3HAaHHE [IEHHOCTU HaYy4YHOH AESITEeIbHOCTH, TOTOBHOCTH OCYIIECTBISATh MPOEKTHYIO U UCCIIEI0BATENbCKYIO ACITEIbHOCTh HHANBUIAYAIbHO U B TPYIIIE;

TOTOBHOCTb U CLIOCOOHOCTH K HETIPEPHIBHOMY 00pa30BaHHIO M caMOOOPa30BaHMIO, K AKTUBHOMY MOJTy4YE€HHUIO HOBBIX 3HAHUHN TI0 OMOJIOTUHU B COOTBETCTBUU C
KU3HEHHBIMU MTOTPEOHOCTAMHU.

METAINIPEAMETHBIE PE3YJIbTATbI

MetanpeaMeTHble pe3ylbTaThl OCBOCHHUS ydyeOHOro mpeaMera «buosiorus» BKIIOYAIOT: 3HAYMMbIE A1 (POPMHPOBAHUS MHPOBO33PEHHS O0YJarOIMIMXCS
MEXAUCHUITMHAPHBIE (MEXIPEIMETHbIE) OOIeHayYHbIE TMOHATHUS, OTPa’Kalollue IEJIOCTHOCTh HAYYHOW KapTHUHBI MHUpa M CHeUu(UKY METOJIOB MO3HAHMS,
HCII0JIb3YeMbIX B €CTECTBEHHBIX HayKax (BELIECTBO, SHEPrus, sIBIICHUE, TPOLIECC, CUCTeMa, HAY4HbIN (PaKT, IPUHIUII, TUIIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOpHS,
UccleIoBaHUe, HaOI0IeHUE, U3MEpPEHHE, SKCIIEPUMEHT U JIPYTUX), YHUBEpcajibHble yueOHble NeHWCTBUs (1I03HABATEIbHbIE, KOMMYHUKATUBHBIC, PETYISTUBHbIC),
obecneunBaromue GopMupoBaHue (QYHKIIMOHAIBLHON IPaMOTHOCTH M COIMAIBbHON KOMIIETEHIIMU OOYYaroIIMXCs, CIIOCOOHOCTh OOY4YaOIIUXCS HCIOJb30BaTh
OCBOEHHBIE MEXAUCLIUIIIMHAPHBIE, MUPOBO33PEHUYECKHIE 3HAHUS U YHUBEPCAIbHbIC YUeOHbIE ACWCTBUS B IO3HABATEIHHON U COLMAIBHON MPAKTUKE.

MetanpeaMeTHbIe pe3ynbTaThl OCBOSHUS MPOTPaAMMbI CPETHETO 00I1Iero 00pa30BaHus JOJKHBI OTPaXaTh:

OBJajieHUe YHUBEPCAJIbHBIMHU Y4eOHBIMHU MO3HABATEIbHBIMY /ICHICTBUSIMH

1) 6a3oBbIe JIOrHYecKue AeHCcTBHS:

CaMOCTOSITENILHO (OPMYITUPOBATH U AKTYaIM3UPOBAThH MPOOIIEMY, pacCMaTpUBATh €€ BCECTOPOHHE;

MCIO0JIb30BATh MPU OCBOEGHUU 3HAHUHN MPHUEMBI JJOTMYECKOTO MBINIJICHUS (aHAIN3a, CHHTE3a, CpaBHEHUS, Kiaccudukaiuu, 0000IIeH s ), PACKPbIBATh CMBICT
OMOJIOTMYECKUX TOHATUHN (BBIIENSTh UX XapaKTepHbIC MPU3HAKH, YCTAHABINBATH CBSI3U C APYTUMU TOHATUSIMU);

OTpEeNENATh UENH AEITeIbHOCTH, 3a7aBas MapaMeTpbl U KPUTEPUU UX JTOCTHKEHHS, COOTHOCUTh PE3YyJIbTaThl I€ATEIbHOCTH C TIOCTABIICHHBIMU 1IEJISIMU;

WCIOJIb30BaTh OMOJOTHYECKHE MOHATHS TSl 00bSICHEHUS (DAKTOB U SIBICHHM KUBOU TPUPO/IBI;

CTPOUTH JIOTUYECKHE pacCykaeHus (MHAYKTUBHBIC, NEAYKTHUBHBIC, MO aHAJIOTHH), BBISIBISATH 3aKOHOMEPHOCTH W TPOTHBOPEYMS] B PAcCMATPUBAEMBIX
SIBJIICHUAX, (OPMYITHPOBATH BBIBOJIBI U 3aKITIOUYCHHUS;

MIPUMEHSITh CXEMHO-MO/JICbHBIE CPEACTBA Ul MPEICTABJICHUS CYIIECTBEHHBIX CBSI3€H M OTHOLIECHHH B M3y4aeMbIX OMOJOTHYECKHX OOBEKTaX, a TaKXKe
MIPOTUBOPEUYUI PA3HOTO PO, BBISIBICHHBIX B Pa3IMUHBIX HHPOPMAIMOHHBIX HCTOUYHUKAX;



pa3pabaThiBaTh IJIAH PEIICHUS MPOOIEMbI C YIETOM aHAIM3a UMEIONITUXCS MAaTEPUATbHBIX H HEMaTepUaIbHBIX PECYpPCOB;

BHOCUTbH KOPPEKTHUBHI B IESITENBHOCTh, OIEHUBATh COOTBETCTBUE PE3YIbTATOB LEISAM, OLICHUBATh PUCKH MOCIEACTBUN JESITENBHOCTH;
KOOPJIMHUPOBATH U BBITIOJHATH PA0OTY B YCIOBHSIX PEATBHOTO, BUPTYAIbHOTO U KOMOMHUPOBAHHOTO B3aUMO/ICHCTBUS;

pa3BHUBaTh KPEaTUBHOE MBIIIICHUE MTPU PEIICHUH KU3HEHHBIX MTPOOIIEM.

2) 0a30BBIE HCCIE0BATEILCKHE AelicTBHA:

BJIAACTh HABBIKAMHA y‘Ie6HO-I/ICCHCILOBaT€HLCKOﬁ 158 HpOCKTHOfI JACATCIIbHOCTH, HaBbIKaMH pa3pemeHI/m HpO6JIeM, CHOCO6HOCTBIO U TOTOBHOCTBHO K
C&MOCTOHTCHBHOMY HOI/ICKy METOJ0B pCHIeHI/Iﬂ HpaKTI/I‘IGCKI/IX 3aaa4, HpI/IMeHCHI/IIO pa3JII/I‘-IHI)IX METOAOB IIO3HAHMUA,

HCIIOJIL30BAaTh pa3JII/I‘-IHI)IC BUOblI JOCATCIBbHOCTHU II10 HOJIy‘-IeHI/IIO HOBOI'O 3HaHH, €I'0 I/IHTepHpeTaIII/II/I, Hpeo6pa30BaHmo n HpI/IMCHCHI/IIO B y‘I€6HLIX
CI/ITyaHI/IﬂX, B TOM 4YUCJIC HpI/I CO3JaHNN y‘-I€6HBIX U COIMUAJIBbHBIX HpOGKTOB;

(1)OpMI/IpOBaTB Hay‘-IHI:IfI THUII MBIIIIJICHUSA, BJIIAACTh HaquOﬁ TepMHHOHOFHGﬁ, KIIFOYEBBIMU IIOHATHUAMU U METOAaMU,

CTaBUTH U (POPMYIUPOBATH COOCTBEHHBIE 3a7a4l B 00pa30BaTEIIbHON JEATEIHLHOCTH U )KU3HEHHBIX CUTYaIIMSIX;

BBIABJIISATH HpI/I‘II/IHHO-CJ'ICI[CTBeHHBIC CBJA3U U aKTy&HHSI/IpOBaTI) 3a1[aqy, BBIIBUT'AaTh FI/IHOT€3y eé peHIeHI/ISI, HaXOIUThb apFYMeHTI)I JJIA TO0KA3aTCJIIBCTBA CBOUX
YTBEPKICHHM, 3a7]aBaTh TapaMeTPbl U KPUTEPUH PELICHUS;

aHaJ'II/I3I/IpOBaTB HOJ'Iy‘IeHHI)Ie B XOI€ pemeHI/m 3aJa4n peBy.]'II)TaTI)I, KpI/ITI/I‘IeCKI/I OIICHUBATh HUX )IOCTOBepHOCTI), HpOFHOSI/IpOBaTI) N3MCHCHHC B HOBBIX
YCIIOBUSX;

aBaThb OI_[eHKy HOBBIM CI/ITyaHI/IﬂM, OLICHUBATH HpI/IO6peTéHHBII71 OIIBIT,

OCYIIECTBIIATH TeJICHAIIPABICHHBIA MTOUCK TIEPEHOCA CPEJICTB U CIIOCOO0B JACHCTBHSI B TPO()ECCHOHATLHYIO CPEY;

YMGTI) HepeHOCI/ITI) 3HAHUS B HOSH&B&TGJ’IBHYIO 158 HpaKTI/I'-IeCKy}O O6J'IaCTI/I KU3HEACATCIBHOCTH,

YMETh HHTETPHPOBATh 3HAHKS U3 PA3HBIX MTPEIMETHBIX 00JIacTeH;

BBIJIBUTATh HOBBIC WJICH, TIPe/yIaraTh OPUTHHAIBHBIC TIOXO0IbI M PEIICHHS, CTAaBUTh MPOOJICMBI U 33/1a49H, JIOIYCKAONINE AIbTePHATHBHBIC PEIICHU 5.

3) pabora ¢ ungopmanmeii:

OpPUEHTHPOBATHCS B PA3NIMYHBIX MCTOUYHHUKAX MHPOpMAIUK (TEKCTe y4eOHOTro MmocoOus, HAyYHO-TOIMYISAPHON JUTepaType, OMOJOTUYECKUX CIOBapsAX U
CIPaBOYHHKAX, KOMIBIOTEPHBIX 0a3ax naHHbIX, B IHTepHeTe), aHanu3upoBaTh HH(DOPMALIUIO PA3IUYHBIX BUJIOB U (POPM MpPEICTaBICHUS, KPUTUYECKH OIICHUBATD
€€ I0OCTOBEPHOCTh U HEPOTUBOPEUNBOCTH;

(hopMyIupOBaTh 3aMPOCHl U MPUMEHSATH Pa3InYHbIe METOAbI IPU OUCKE U 0TOOpe OHONIOrHuecKoi HHPOPMAIK, HeOOXOIUMOM IS BHIIOJHEHHS Y4eOHBIX
3azay;

MpUOOpETaTh OMNBIT HKCIOJIb30BaHUS WHGOPMAIMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTHM, COBEpIICHCTBOBATH KYJIbTYpY aKTHUBHOTO HCIOJIb30BaHUS
Pa3IMYHBIX TOMCKOBBIX CUCTEM;

CaMOCTOSITENIbHO BBIOMpPATh ONTUMAIbHYIO (DOpPMY MpecTaBlieHUs OMOJOrHYeckord uMHpopManuu (CXeMbl, rpaduKy, AUAarpaMMBbl, TAOMUIbI, PUCYHKU U
apyroe);

MCIOJIb30BaTh HAYYHBIN S3BIK B KQUECTBE CPECTBA MpHU padoTe ¢ OMoIOrHuecKkoi nHPOpMAaIUeil: MPUMEHITh XUMUYEeCKHe, (PU3nuecKrue U MaTeMaTUYeCKue
3HAKH ¥ CUMBOJIBI, OPMYITbI, aO0peBHATYpPY, HOMEHKIATYpPY, UCIOIB30BaTh U MPeoOpa30BbIBATh 3HAKOBO -CUMBOJIMUECKHE CPECTBA HATTISAHOCTH;

BIIA/IETh HaBbIKaMU pacro3HaBaHUs u 3aIlUThI uH(popManumy, uH(MOPMAMOHHON 0e30MmacHOCTH JUYHOCTH.

OBiajeHHe YHMBEPCAJIbHBIMH KOMMYHUKATHBHBIMHU JAefiCTBUSIMH:
1) o01enue:



OCYIIECTBIISITH KOMMYHHKAILIMU BO BceX cpepax KU3HHU, aKTUBHO Y4aCTBOBATh B AUAJIOTE MITH AUCKYCCHU IO CYIIECTBY 00CYXKJaeMoil TeMbl (YyMEHHUE 331aBaTh
BOIIPOCHI, BBICKA3bIBATh CYXKIEHMSI OTHOCUTEJIBHO BBINOJIHEHMS MpeJlaraéMoi 3a/laui, YYUThIBaTh UHTEPECHl U COTJIACOBAHHOCThH MO3MLMM JPYTHX Y4aCTHUKOB
JMaIora Wik JUCKYCCUH);

pacro3HaBaTh HeBepOaJIbHBIE CPECTBA OOIICHNUS, TOHUMATh 3HAYEHUE COIIMATIBHBIX 3HAKOB, MPEANOCHUIOK BOSHUKHOBEHUSI KOH(DIUKTHBIX CUTYaI[Hid, YMETh
CMsr4aTh KOH(JIUKTHI U BECTU TIEPETOBOPBI;

BJIQJICTh PA3JIMYHBIMH CTIOCOOaMU OOIICHHUS U B3aMMOACHCTBHS, IOHUMATh HAMEPEHHSI APYTHUX JIFOJICH, IPOSIBIATH YBAKUTEIFHOE OTHOIIEHHUE K CO OECETHHUKY
U B KOPPEKTHOM Gopme popMynHpoBaTh CBOU BO3PAKEHHUS;

pa3BEPHYTO U JIOTUYHO M3JIaraTh CBOIO TOUYKY 3PEHUS C UCIHOJIb30BAHUEM SI3BIKOBBIX CPEJICTB.

2) coBMecTHAas JesATeIbLHOCTD:

MOHMMATh M WCIOJB30BaTh NPEUMYIIECTBA KOMAHJAHOM M WHAUBUAYAIbHOW pPaOOThI MpHU PEHICHUH OHOJOTUYECKOW MpoOIeMbl, 00OCHOBBIBATh
HEO0OXOMMOCTh MPUMEHEHHS TPYMITOBBIX (HOPM B3aUMOJICHCTBUS ITPU PEIICHUU YIeOHOM 3a1a4u;

BBIOMPATh TEMATUKY U METOJIbI COBMECTHBIX JCUCTBUM ¢ YIETOM OOIIMX UHTEPECOB U BO3ZMOKHOCTEH KaXKI0TO UJieHa KOJUIEKTHBA;

MIPUHUMATBD 11T COBMECTHOM JIeATeIbHOCTH, OPTaHU30BBIBATh U KOOPIMHUPOBATH JIEHCTBHS 10 €€ JJOCTHIKEHUIO: COCTABIISATH TUIAH JeUCTBUM, pacipeiesTh
posH ¢ yu€TOM MHEHHM Y9aCTHUKOB, 00CYX/IaTh pe3yIbTaThl COBMECTHOU PaOOTHI;

OIIEHMBATh KAUe€CTBO CBOETO BKJIAJa M KAXKJ0TO YUaCTHUKA KOMAaHIbI B OOIINI pe3ybTaT M0 pa3pabOTaHHBIM KPUTEPHUSIM;

TpesiaraTh HOBBIE MPOEKTHI, OIIEHUBATh UJICH C TTO3UIIMH HOBU3HBI, OPUTHHAIBHOCTH, TPAKTUIECKON 3HAYUMOCTH;

OCYIIECTBJISITh IO3UTUBHOE CTPATETHUECKOE MOBEJICHUE B PA3TUYHBIX CUTYAIUAX, TPOSIBIISITH TBOPUYECTBO U BOOOPaKEHHUE, OBITH MHUITHATUBHBIM .

OgiaieHne YHUBEPCAIbHBIMU PeryJsITHBHBIMH el CTBHAMU:

1) camoopranu3anusi:

WCTIOJIb30BaTh OMOJIOTUYECKUE 3HAHUS JJIS1 BBISIBIICHUSI TPOOJIEM U MX PEIICHUS B )KU3HEHHBIX U YUCOHBIX CUTYAIIHSIX;

BBIOMPATh Ha OCHOBE OMOJIOTUYECKUX 3HAHUH IEJIEBBIC M CMBICIIOBBIE YCTAHOBKU B CBOMX JACUCTBUSX U IMIOCTYIKAX 11O OTHOIIICHHIO K JKUBOU IPUPO/IE, CBOEMY
3I0POBBIO U 3JI0POBBI0 OKPYKAIOIIHX;

CaMOCTOSITEIIEHO OCYIIECTBIISITh TIO3HABATEIILHYIO NI TEILHOCTD, BBISBIISITH IPOOJIEMBI, CTAaBUTH U (DOPMYITHPOBATh COOCTBEHHBIC 3a7]a4l B 00pa30BaTEeILHON
JESTEITbHOCTH U )KU3HEHHBIX CUTYAIIUSX;

CaMOCTOSITEIIBHO COCTABJISITh TUIAH PEIICHUS MPOOJIEMBI C YIETOM UMEIOIIUXCS PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEH U MPEATIOUTCHHIA;

JIaBaTh OIIEHKY HOBBIM CHTYaIUsIM;

pacmmpsATh paMK1 y4eOHOTO IIPeIMETa Ha OCHOBE JIMUHBIX MPEANOYUTCHUN;

JieTIaTh OCO3HAHHBIN BHIOOD, apIryMEHTUPOBATh €r0, OpaTh OTBETCTBEHHOCTD 3a PEIICHHUE;

OIICHUBATh MPHOOPETEHHBIN OTIBIT;

croco0CTBOBaTh (DOPMUPOBAHHMIO M TPOSIBICHUIO INUPOKOHM J3PYIHMIIMU B Pa3HbIX 00JacTAX 3HAHWMU, MMOCTOSHHO TOBBIINIATH CBOW 0Opa30BaTENbHBIA U

KYJIBTYPHBIH YPOBEHbD.

2) CAaMOKOHTPOJIb:

J1aBaTh OLIEHKY HOBBIM CUTYallUsIM, BHOCUTb KOPPEKTUBHI B 1€ TEILHOCTh, OLIEHUBATh COOTBETCTBUE PE3yIbTAaTOB LIETSIM;

BJIaJIeTh HaBBIKAMHU IO3HABATEIbHON pedaekcuy Kak OCO3HAHUS COBEPIIAEMBIX JICHCTBUH M MBICIUTENBHBIX MPOILIECCOB, UX PE3YJIBTAaTOB M OCHOBAHUIA,
UCIOJIb30BaTh MPUEMBI peIeKCUN JJIS OLIEHKH CUTYaIMH, BEIOOpa BEPHOTO PEIICHHUS;

YMETh OLIEHUBATh PUCKU U CBOEBPEMEHHO IPUHUMATH PELICHUS TI0 UX CHUKEHHIO;,

MPUHUMATh MOTUBBI U apT'YMEHTHI IPYTUX MIPU aHAIU3€E PE3yJIbTaTOB JEATEIbHOCTH;



3) npuHsATHE ce0s M APYrUX:

MPUHUMAThH ce0s, TOHUMasi CBOM HEAOCTATKH U JIOCTOMHCTBA;

IIPUHUMATh MOTHMBBI U apIyMEHTBI JPYTUX MIPU aHAJIU3€E PE3yJbTaTOB JAESITEIbHOCTH;
IIPU3HABaTh CBOE IIPABO U MPABO JPYrHX HA OLUIHOKH;

pa3BHUBaTh CIIOCOOHOCTh MOHUMATh MUP C MO3ULUH JIPYTOro YeJIOBEKa.

HNPEIMETHBIE PE3YJIbTATbBI

[IpenmetHbie pe3ynbTaThl 0cBoeHHs mporpammbl COO no 6uosoruu Ha 60a30BOM YpOBHE BKJIIOYAIOT crienduueckue g yueOHoro npeamera «buonorus»
Hay4yHbIE 3HAHMUS, YMEHHUSI u CHoco0bl necTBuit o OCBOEHHUIO, UHTEpIpeTalun
U NpeoOpa30BaHMIO 3HAHUH, BUbI JESATEILHOCTH MO MOJTYYEHUIO HOBOTO 3HAHMS M IPUMEHEHUIO 3HAHUN B Pa3JINYHBIX YYEOHBIX CUTYalUsIX, a TAK)KE B peabHbIX
KU3HEHHBIX  CUTyalusiX, CBfA3aHHBIX C Ouojorumeil. B  mporpamme  mnpeaMeTHble  pe3yiabTaThl  MPEACTaBIEHbl MO  rojaM  OOydeHHs.

[IpeameTHBIC pe3ynbTaThl OCBOCHUS yueOHOTO TIpenMeTa «buonorusy» ¢ 10 knacce NOKHBI OTPAXKATH:

c(hOpMUPOBAHHOCTh 3HAHUN O MECTE M POJIM OWOJIOTHU B CHCTEME HAy4YHOT'O 3HAHUS €CTECTBCHHBIX HayK, B (DOPMUPOBAHHH COBPEMEHHOW €CTECTBEHHO-
Hay4dHOUW KapTHHBI MHpPAa W HAYYHOTO MHUPOBO33PEHUS, O BKIAJE POCCHHCKUX M 3apyOeKHBIX YUYEHBIX-OMOJIOTOB B pa3BUTHE OHOJIOTHH, (YHKIIHOHATHHOU
TPAaMOTHOCTH YeJIOBEKa JIJIsl PEIICHUsI )KU3HEHHBIX 3a/1a4;

YMEHHE PACKpbIBATh COAePKaHNE OMOJIOTUYECKUX TEPMUHOB U MOHATHI: )KU3Hb, KJIETKA, OpPraHu3M, MeTab0113M (0OMEH BEIEeCTB U MPEBPAILleH HE YHEPTHH ),
roMeocTa3 (caMoperyJsiius), ypoBHEeBasi OpraHu3allys KUBbIX CHCTEM, CAMOBOCIIPOU3BEIEHUE (PETPOAYKIIHSI ), HACTIEICTBEHHOCTb, U3MEHUYHUBOCTH, POCT U Pa3BUTHE;

yMEHHE U3J1araTh OUOJIOTUYECKUE TEOPUH (KJIETOYHAs, XpOMOCOMHAs1, MyTallMOHHAs, LIEHTpajIbHas 10TMa MOJIEKYJIIpHOU Onosiorun), 3akousl (1. Menaens,
T. Moprana, H. W. BaBuioBa) u yueHus (0 LEHTpaXx MHOTO00Opa3vs W MPOUCXOXKIACHHUS KyJabTypHBIX pactenmii H. V. BaBuioBa), onpenensrs rpaHuIbl MX
MIPUMEHUMOCTH K KMBBIM CUCTEMAaM;

YMEHHE BJIaJIETh METOJJaMH Hay4YHOTO MO3HAHUS B OMOJIOTUH: HAOIIOICHUE U OMTMCAHKE KUBBIX CUCTEM, IIPOLIECCOB U SIBIICHUH, OpraHu3allis U IpOBEACHUE
OMOJIOTMYECKOT0 SKCIIEPUMEHTA, BbIIBYKEHUE TUIOTE3b], BBISIBJICHUE 3aBUCUMOCTH MEX]y HCCIEAYEMbIMH BETMUYNHAMU, 00BSICHEHUE MOJIyYEHHBIX PE3yJIbTaTOB,
UCIOJIb30BAHHBIX HAYYHBIX IMOHSATUH, TEOPUN U 3aKOHOB, YMEHHE JIEJIaTh BBIBOJIbI HA OCHOBAHUU TOJY4YE€HHBIX PE3yJIbTaTOB;

YMEHHE BBLICTSATh CYIECTBEHHBIE MPU3HAKH BUPYCOB, KIETOK MPOKAPHUOT U DYKAPHOT, OAHOKIETOYHBIX U MHOTOKJIETOYHBIX OPraHU3MOB, OCOOEHHOCTH
MpoLeccoB: oOMeHa BEIIECTB M MPEBPAIEHUS YHEPTHH B KJIETKe, (POTOCHHTE3a, MIACTUYECKOTO M DHEPreTUYECKOro oOMeHa, XEMOCHHTEe3a, MUT03a, Meho3a,
OTLIOIOTBOPEHUS, PA3MHOXKEHHUSI, UHAUBHUAYaIbHOTO Pa3BUTHS OpraHu3Ma (OHTOTeHe3);

YMEHHE MPUMEHSThH NOTyYCHHbIC 3HAHUS ISl OOBbSICHEHUS OMOJIOTUYECKHUX MTPOLIECCOB U SIBJICHUM, ISl IPUHSTUS MPAKTUYECKUX PEIICHU B MMOBCEIHEBHOMN
KU3HU C IeNIbI0 00ecredeHnsi Oe30MacHOCTH CBOETO 3/I0POBbS U 3/I0POBbs OKPYXKAIOLIUX JIIOJIEH, COONIIO/IEHUSI HOPM T'PaMOTHOTO TMOBEJICHHS B OKpYKaroIIeH
MPUPOJHON cpele, TMOHMMAaHHE HEOOXOJAUMOCTH UCIOJIb30BAHUS JOCTHIKEHHH COBPEMEHHOW OWONOTMM U OUOTEXHOJIOTUH IS  PalMOHATBHOTO
MPUPOIOTIOIB30BaAHMUS;

YMEHHE pelIaTh 3JEMEHTApHbIE TEeHETHYECKHE 3aJaydl Ha MOHO- W JTUTUOPUIHOE CKpEUIMBaHHE, CIICTJICHHOE HAaCIeIOBaHHE, COCTABISTH CXEMBI
MOHOTHOPHUIHOTO CKPEIIUBAHUS JUIS MIPEICKa3aHus HACTIeI0BaHUS TPU3HAKOB Y OPTaHU3MOB;

YMEHHE BBITIONHATE JTA00pATOPHBIC U MPAKTUYECKUE pabOThI, COOMOIATh MpaBuia Mpu paboTe ¢ y4eOHBIM U Ta00paTOPHBIM 000PYI0OBAHUEM;

YMEHHE KPUTUUYECKU OIIEHUBATh U UHTEPIIPETHPOBATH MHPOPMAIMIO OMOJIOTHYECKOTO COACPKAHUS, BKIIOYAIOIIYIO ICEBIOHAYYHbBIE 3HAHUS U3 PA3JIM YHBIX
HMCTOYHUKOB (CpelcTBa MaccoBO MH(OpMAIINU, HAYYHO-TIOMYISPHBIE MAaTepPHAIIbl), ITUUECKHE ACIIEKTHl COBPEMEHHBIX HCCIEAOBAHUN B OWMOJIOTHUH, METUIIMHE,
OMOTEXHOJIOTUH;



yYMEHHUE CO3/aBaTh COOCTBEHHBIC NMUCHMEHHBIE M YCTHBIE COOOIIEHUs, 0000Imas OUOJOTHYECKyI0 MH(POPMAIMIO U3 HECKOJBKHX HCTOYHHKOB, IPaMOTHO
MCTOJIb30BATh OHATHIHBIN anmapar OHOJIOTHH.

[IpenMeTHBIC pe3yabTaThl OCBOCHHS yudeOHOTO nipeameTa «buonorus» ¢ 11 Kiacce TOKHBI OTPAKATD:

c(OPMHUPOBAHHOCTh 3HAHUI O MECTE U POJIM OMOJIOTHH B CHCTEME HAyYHOT'O 3HAHUS €CTECTBEHHBIX HAayK, B ()OPMHPOBAHUU COBPEMEHHON €CTECTBEHHO-
HAay4yHOM KapTHHBI MHpa ¥ HAYYHOI'O MHPOBO33PEHHUS, O BKIAJE POCCHUMCKMX M 3apyOEKHBIX YUEHBIX-OMOJIOTOB B pa3BUTHE OWOJIOTMH, (DYHKIIMOHAIBLHOU
IrpaMOTHOCTH YCJIOBCKA AJId PCIICHUA )KU3HCHHBIX 3a/1a4,

YMEHHE PACKPBIBATH COJIEPIKAHUE OMOJOTMUECKIX TEPMUHOB M MOHITHI: BUJ, TOMYIISALHUS, TEHO(POH/I, SBOJIIOLNS, ABIKYIINAE CHIIBI ((PaKTOPbI) SBOJIIOIIH,
MIPUCIIOCOOICHHOCTh OPraHW3MOB, BHUI000pa30BaHHUE, SKOJOTHYECKHE (AKTOPBI, SKOCUCTEMa, MPOIYIEHTHI, KOHCYMEHTBI, PEIYIEHTHI, 1MW TIHTaHU,
AKOJIOTUYECKas MUpaMuIa, OuoreorieHo3, onocdepa;

YMEHHE W3J1araTh OHOJIOTHUYECKHE Teopuu (dBoMrOIMOHHAs Teopus Y. JlapBWHA, CHHTETHYECKas TEOPHUS DBOJIIOIHH), 3aKOHBI M 3aKOHOMEPHOCTH
(3apoapimeBoro cxoactBa K. M. bapa, uepenoBanusi rinaBHbIX HampaBieHud u myteit sBosoruu A. H. CeBepuioBa, yuenus o 6uochepe B. U. Bepnanckoro),
ONpECACIIATh 'PaHUIBI UX TPUMCHHUMOCTH K JKMBBIM CUCTEMAM,

YMCHUC BJIAJICTh MCTOJJAaMH HAYYHOT'O IIO3HAHUSA B OMoJIOrNu: Ha6J'IIOI[eHI/I€ M OIIMCAHUE JXUBBIX CUCTEM, IIPOLUECCOB U HBHGHHﬁ, opraHusanusa U NpoBCACHUC
OMOJIOTMYECKOTO SKCIICPUMCHTA, BEIABUXKCHUEC T'MIIOTE3bI, BBISIBJICHNEC 3aBUCHUMOCTU MEKAY UCCICAYEMBIMU BCIIMUWMHAMMU, o0bBsCHEHHE IMOJIYYCHHBIX pPE3YJIbTATOB,
HCITI0JIb30BAHHBIX HAYYHBIX HOHSITI/If/i, TeOpI/II\/'I 1 3aKOHOB, YMCHHE J1€J1aTh BBIBO/JIbI HA OCHOBAHWHU ITOJIYYCHHBIX PE3YJIbTATOB,

YMCHHUEC BBIACIATH CYHICCTBCHHBIC IIPHU3HAKHW CTPOCHUIA OMOJIOTUYECKUX OOBEKTOB: BUJI0B, HOHy.]'IfIHPIfI, MpOAYLUECHTOB, KOHCYMCHTOB, PCAYLICHTOB,
OMOTEOIIeHO30B M DKOCHCTEM, OCOOCHHOCTH MPOIIECCOB: HACIEACTBEHHON HW3MEHUYMBOCTH, E€CTECTBEHHOTO OTOOpa, BHUI000pa30BaHMs], MPHUCIOCOOIEHHOCTH
OpraHnu3mMosB, }IeﬁCTBHﬂ SKOJIOTUYCCKUX (i)aKTOpOB Ha OpraHus3MBbl, IICPEHOCA BEHICCTB U ITOTOKA SHCPIUr B OKOCUCTEMAX, AHTPOIIOTCHHBIX U3M €HEHUH B DKOCHUCTEMAaX
CBOEH MECTHOCTH, KPYTOBOPOTa BEIIECTB U OMOTCOXMMHUYECKUX ITUKIIOB B Onocdepe;

YMEHHUE IPUMEHSTH MMOJTyYCHHBIC 3HAHUS JUTs1 OOBSICHEHUS] OMOJIOTHYECKUX MTPOIIECCOB U SIBICHUH, [UTsl IPUHSATHS MPAKTHYECKUX PEHICHUH B TIOBC €HEBHOM
KHU3HHU C TENBI0 00ecriedeHus1 0€30MacHOCTH CBOETO 370POBbSI M 370POBBSI OKPYKAIOIIMX JIFO/ICH, COONIONEHHSI HOPM TPAaMOTHOTO MOBEACHUS B OKPYKAOIICH
MIPUPOHOM cpejie, TOHMMaHNuEe He0OX0AMMOCTH UCIIOIb30BaHUS TOCTIKEHUH COBPEMEHHOH OMOJIOTHHU ISl pallHOHAIEHOTO MTPHPOI0TIONTH30BAHHUS;

YMEHHE pelliaTh 3JIEMEHTapHbIC OMOJIOTUYECKHUE 33/1a49H, COCTABIISITh CXEMBI TIEPEHOCA BEIIECTB M DHEPTUHU B SKOCHCTEMAaX (IICTH ITUTAHHS);

YMEHUE BBITIOIHATH Ja00paTOPHBIC U MPaKTHUECKUE pabOThI, COOIIOIATH MpaBHiIa MPU paboTe ¢ YIeOHBIM 1 J1a00paTOPHBIM 000PYI0BaHUEM;

yYMEHUE KPUTUYCCKH OIICHUBATh U MHTEPIPETUPOBATH HH(DOPMAIHIO OMOJIOTHYECKOTO COACPIKaHUs, BKITFOUAIOIIYIO TICEBJOHAYYHbIC 3HAHUS U3 Pa3IHYHBIX
MCTOYHHUKOB (CpEeICTBa MacCOBOW HMH(MOpPMAIMH, HAYYHO-TOMYJSIPHBIC MaTepHalibl), PACCMATPUBATh TJI00AJTBHBIC IKOJOTHYECKUE IMPOOJIEMBI COBPEMEHHOCTH,
(bopMHUpPOBATH IO OTHOIICHHUIO K HUM COOCTBEHHYIO TIO3HIIUIO;

YMEHHUE CO3JlaBaTh COOCTBEHHBIC NMHCHMEHHBIC M YCTHBIC COOOIIEHUs, 0000Mmas OMOJIOTHYECKYI0 HH()OPMAIUI0 U3 HECKOJIbKUX HMCTOYHHUKOB, TPAMOTHO
WCIIOJIb30BaTh TOHSATHIHBIN anmapar OHOJIOTHH.
TEMATUYECKOE IINTAHUPOBAHHUE

10 KITIACC
Ne HaumenoBaHue pa3zienoB U TEM IPOrpaMMBbl KonunuectBo yacos OnexTpoHHbIe (1M (poBBIE) 00pa30BaTEIbHbIE
n/n Beero|  KonTposbHbIe I[IpakTHyeckue pecypebl
paboThI paboThI
1 buosorus xak Hayka 2 0.5 bubnuoreka LIOK https://m.edsoo.ru/7f41¢292
JKuBbl€ CCTEMBI M X OpraHu3anus 1 bu6nuoreka LIOK https://m.edsoo.ru/7f41c¢292
3 XUMHUUYECKUN COCTAB U CTPOECHUE KIIETKU 8 1 bubmmoreka L{OK https://m.edsoo.ru/7f41¢292




No HaumenoBanue pa3iesnoB U TeM IpOrpamMMbl KonuuecTBo yacos DnekTpoHHbIe (1U(POBHIE) 00pa30BaTEIHHBIE
n/n Beero|  KonTposbHbIE [IpakTHyecKue pecypebl
paboThI paboThI
Ku3HenesTenbHOCTh KIETKH 6 bubnuotexa LJOK https://m.edsoo.ru/7f41¢292
5 Pa3zmHOXEeHNE M MHIUBUAYAIBHOE PA3BUTHE 5 1 bubnuoteka [{OK https://m.edsoo.ru/7f41c292
OpraHU3MOB
6 HacnencrBeHHOCTh M1 KBMEHYMBOCTD 8 1.5 bubnuoteka [{OK https://m.edsoo.ru/7f41c292
OpraHU3MOB
7 Cenexuust opranu3mMoB. OCHOBBI 3 bubnuoteka [{OK https://m.edsoo.ru/7f41¢292
OMOTEXHOJIOTUHU
8 PezepBHoe Bpemst 1 bubnuoteka [{OK https://m.edsoo.ru/7f41¢292
OBUIEE KOJIMYECTBO YACOB I10 34 0 4
I[TPOTPAMME
11 KJIACC
No HaumenoBanue pa3aenoB u Tem KonnuecTBo yacos DnekTpoHHbIe (U POBHIC) 00pa30BaTEIbHBIE
n/n IpOrpamMMet Beero|  KoHTponbHbIE I[IpaKkTHYECKHE pecypeet
paboThl paboThl
1 OBOMIOIMOHHAS OMOIOTUS 9 1 bu6mmoreka IIOK https://m.edsoo.ru/7f41cc74
2 Bo3HUKHOBEHME U pa3BUTHE KU3HU Ha 0.5 bubnuoteka [{OK https://m.edsoo.ru/7f41cc74
3emie
3 Opranu3Mel 1 OKpyKaromias cpeia 1 bubnuoteka [{OK https://m.edsoo.ru/7f41cc74
4 Coo01ecTBa ¥ 3KOJIOTHUECKHE CHCTEMBI bu6mmoreka LIOK https://m.edsoo.ru/7f41cc74
5 PesepBHOE Bpems bubnuoteka I{OK https://m.edsoo.ru/7f41cc74
OBUIEE KOJIMYECTBO YACOB I10 34 0 2.5
I[TPOTPAMME
HOYPOYHOE IINTAHUPOBAHUE
10 KIIACC
No Tema ypoxka KonnuecTBo yacos Hata DnekTpoHHbIe TU(POBBIE
n/m Beero| Kontponsasre | Ipaktrueckue | A3Y4eHUA 00pa3oBaTeNbHbIE PECYPChI
paboThI paboTsI
1 |buonorus B cucreMe HayK 1 bubnuorexa [IOK
https://m.eds00.ru/863e6122
https://m.edsoo.ru/863e632a




Ne Tema ypoxka KousmmuecTBo yacos [Hara DneKTpoHHbIE HU(POBBIC
n/m Beero| Kontpomsasie | Ipaxtuueckue | A3YIeHHS 00pa3oBaTENIbHBIE PECYPCHI
paboThI paboThI
2 |Metopl no3HaHus )kUBOM pupoibl. [IpakTueckas 1 0.5 bubnuorexa [JOK
pabota Ne 1 «Mcrnonb30BaHue pa3IMIHBIX METOI0B TIPH https://m.edsoo.ru/863e6122
M3Y4YEHUN OMOJIOTHYECKUX 0OHEKTOBY
3 |Buosiornveckue CUCTEMBI, MPOIIECCH U UX U3yUCHUE 1 bubnuorexa [JOK
https://m.edsoo.ru/863e6564
4 | XuMuueckui coctaB KieTKU. Bosia u MuHepanbHbIe COIN 1 bubnuoreka [IOK
https://m.edsoo.ru/863e674¢
5 |Bbenku. CocraB u cTpoeHHE OEIKOB 1 bubnuotexa [JOK
https://m.edsoo.ru/863e6b72
6 |®PepMeHThl — OMOJIOTUYECKUE KaTaIN3aTOPhI. 1 0.5 bubnuoreka [JOK
JlabopaTtopnast pabota Ne 1 «/3y4ueHue kataauTHIECKOn https://m.edsoo.ru/863e6b72
aKTUBHOCTH (PepMEHTOB (Ha MpUMepe aMuiIa3bl WK
KaTaasbl)»
7 | Yraesonsl. JIMnuael 1 bubmoreka [IOK
https://m.eds00.1ru/863e6870
8 |Hyxnennosie kuciaoTel. ATO 1 bubnuorexa [JOK
https://m.edsoo.ru/863e6d5c
9 |Hcropus u Meroasl u3yueHus kietku. Knerounas teopus 1 bubmuorexa [JOK
https://m.eds00.ru/863e6e88
10 [KieTka Kak 11eJ0CcTHAs )KUBas CUCTEMA 1
11 |Ctpoenue sykapruoTHiecKoil kieTku. JlabopaTopHas 1 0.5 bubmuorexa [JOK
pabota Ne 2 «3yueHue cTpoeHHs KJIETOK PacTEeHUA, https://m.edso00.ru/863e6ff0
YKUBOTHBIX, TPUOOB M OAKTEPHI 1MOT MUKPOCKOIIOM Ha https://m.edsoo.ru/863e716¢
TOTOBBIX MUKPOIIpEIapaTax U UX OTIHCAHUE)
12 |OOMeH BelecTB MM META00IN3M 1 bu6mmoreka [JOK
https://m.eds00.ru/863e766¢
13 |®oTocuHTE3. XEMOCHUHTE3 1 bubmuoreka [JOK
https://m.eds00.ru/863e7c98
14 |DHeprernyeckuii oOMeH 1 bubnuorexa [IOK
https://m.edsoo.ru/863e7aae
15 |KuzHeHHBIN HUKI KIeTKU. [lenenue kiaeTku. Mutos. 1 0.5 bubmuoreka [JOK

Jlaboparopnas pabota Ne 3 «HabnroneHrne MuTo3a B

https://m.edsoo.ru/863e7dc4




Ne Tema ypoxka KousmmuecTBo yacos [Hara DneKTpoHHbIE HU(POBBIC
n/m Beero| Kontpomsasie | Ipaxtuueckue | A3YIeHHS 00pa3oBaTENIbHBIE PECYPCHI
paboThI paboThI
KJIETKaX KOHYMKA KOPEIIKa JIyKa Ha TOTOBBIX
MHUKpOIIpenaparax»
16 |buocunTe3 Oenka. Peakmust MaTpuYHOTO CHHTE3a 1 bubnuorexa [JOK
https://m.edsoo.ru/863e796e
17 |Tpancnsust — OHoCUHTE3 OeKa 1 bubmmoreka [JOK
https://m.edsoo.ru/863e796e
18 |Hexknerounsie (OpPMBI KU3ZHH — BUPYCHI 1 bubnuotexa [JOK
https://m.edsoo.ru/863e7540
19 | ®opMbl pa3MHOKEHHS OPTaHU3MOB 1 bubnuoreka [IOK
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e831e
20 |Meiio3 1 bu6mmoreka [IOK
https://m.edsoo.ru/863e7f4a
21 |OO6pa3oBaHue U pa3BUTHE TIOJIOBBIX KIIETOK. 1 0.5 bu6moreka [IOK
OmnonotBopenue. Jlaboparopras padota Ne 4 «M3ydeHue https://m.edsoo.ru/863e81b6
CTPOCHHS TMOJIOBBIX KJIETOK HA TOTOBBIX
MHKpOIIpenapaTax»
22 |MHnuBuayalibHOE pa3BUTHE OPraHU3MOB 1 bubmuorexa [JOK
https://m.edsoo.ru/863e8436
23 |['eHeTnka — Hayka O HACJIE€JACTBEHHOCTH U U3BMEHYMBOCTHU 1 bu6moreka [IOK
https://m.edsoo.ru/863e8612
24 |3aKOHOMEpPHOCTH HaClIeJOBAHUS IPU3HAKOB. 1 bubnuoreka [JOK
MoHOTHOPHIHOE CKPEITUBAHKE https://m.edso00.ru/863e8878
25 |AurubpumHoe cKperuBanie. 3aKoOH HE3aBUCUMOTO 1 bu6mmoreka [JOK
HacJIeI0BaHUA NMPU3HAKOB https://m.edso00.ru/863e89a4
26 |CuemnieHHOe HacleoBaHUe MPU3HAKOB. JlJabopaTopHas 1 0.5 bubnunoreka [JOK
padota Ne 5 «M3y4yeHue pe3ynbTaTOB MOHOTHUOPUIIHOTO U https://m.eds00.1ru/863e8c60
JTUTUOPUTHOTO CKPEUIUBAHUS y AP030(UIBI HA TOTOBBIX
MHUKpOIpenaparax»
27 |T'eneruka nona. HacienoBanue Mpu3HAKOB, CHEIJIEHHBIX ¢| 1 bu6mmoreka [JOK
OJIOM https://m.edsoo.ru/863e8c60
28 |M3menunBocTh. HeHacnencTBeHHAsS N3MEHUHMBOCTb. 1 0.5 bub6mmoreka [JOK

JlaGopatopHnast pabota Ne 6. M3yuenue

https://m.edsoo.ru/863e8efe




Ne Tema ypoxka KousmmuecTBo yacos [Hara DneKTpoHHbIE HU(POBBIC
n/m Beero| Kontpomsasie | Ipaxtuueckue | A3YIeHHS 00pa3oBaTENIbHBIE PECYPCHI
paboThl paboThI
MOAU(PUKAITUOHHON M3MEHYUBOCTH, IOCTPOCHHE
BAPUALIMOHHOTO PsZia U BApUALIMOHHON KPUBOI»
29 |HacnenctBenHnast u3MeHunBOCTh. JlabopaTtopHas padota Ne| 1 0.5 bubnuorexa [JOK
7. «AHanM3 MyTanui y qpo30(uIel Ha TOTOBBIX https://m.edsoo.ru/863e8efe
MHKpOIIpenapaTax»
30 |T'eneruka uenoBeka 1 bubnuotexa [JOK
https://m.edsoo.ru/863e8d78
31 |Pe3epBHbiit ypok. OG00IIEHNE TTO TEME 1
«HacnencTBeHHOCTh U U3MEHYHBOCTH OPTaHU3MOB)
32 |Cenekuus Kak HayKa v IPOLIECC 1 bubnuotexa [JOK
https://m.edsoo.ru/863e9214
33 |MeToapl U AOCTHXKEHUS CEJIEKIIUHA PACTEHUN U AKUBOTHBIX 1 bu6mmoreka [IOK
https://m.edsoo.ru/863e9214
34 | BHOTEXHOJIOTHS KaK OTpacib MPOU3BOACTBA 1 bubnuorexa [JOK
https://m.eds00.ru/863e9336
OBIIEE KOJIMYECTBO YACOB I10 [TIPOTPAMME 34 0 4
11 KJIACC
No Tema ypoka KommuectBo yacoB Hara DneKTpOoHHBIC UPPOBHIC
n/m Beero| Konrponbnsie | Ipakruueckue | A3YICHHA 00pa3oBaTeNbHbIE PECYPCHI
paboThI paboThI
1 | DOBomdromnus U METOIbI €€ N3y4eHUs 1 bu6mmoreka [IOK
https://m.edsoo.ru/863ea20e
2 |HWcTopus pa3BUTHs IIPEACTABICHUNA 00 3BOJIIOIMH 1 bubnuoreka [JOK
https://m.eds00.ru/863e9570
3 | Mukpo3BOIIOLMS 1 bu6mmoreka [JOK
https://m.edsoo.ru/863e9cle
4 |Tlomynsauus Kak 21eMeHTapHas €IMHUIA BUAA U YBOJIIOLIHH. 1 0.5 bubnuorexa [IOK
JIaboparopHas padota Ne 1 «CpaBHEHHE BUIOB 110 https://m.eds00.ru/863e99c6
MOP(OJIOTHIECKOMY KPUTEPHUIOH
5 | ABwxymmue cuiibl (3ieMeHTapHbIe (PAKTOPhI) IBOTIOLUN 1 bubnuorexa [IOK
https://m.edsoo.ru/863e9da4




Ne Tema ypoxka KosmmuectBo yacos [Hara DneKTpoHHbIE HU(POBBIC
/1 Beero| Kontponssie | ITpaxriueckue | H3YICHAA 00pa3oBaTeIbHBIC PECYPCHI
paboTsl paboThI
6 |EcrtectBenHsIit 0TOOp U ero Gopmbl 1 bubnuorexa [JOK
https://m.edsoo.ru/863e9ed0
7 | Pe3yabTaThl 3BOJIOLMH: MPUCTIOCOOIEHHOCTH OPraHU3MOB U 1 0.5 bubnuoreka [JOK
BHI000pa3oBanue. JlabopaTopHas padora Ne 2 «Onmcanue https://m.edsoo.ru/863e9fde
MIPUCIIOCOOICHHOCTH OpPraHu3Ma 1 €€ OTHOCUTEITHHOTO
Xapakrepa»
8 |HampaBiienus u myTH MaKpOdIBOJIIOIIUN 1 bubnuotexa [JOK
https://m.edsoo.ru/863e9cle
9 |HeobOpaTtuMocTh 3BOIOIUN 1
10 |HMcTopus )kn3HU Ha 3eMJIe U METOJIbI €€ U3y4EHUs 1
11 |I'mmore3sl MPOUCXOXKICHHUS )KU3HU Ha 3eMIIe 1 bubnuoreka [JOK
https://m.edsoo.ru/863ea5a6
12 |Pa3BuTue )XU3HU Ha 3eMJIE 110 paM U IIEPUOIaM 1 bubnuoreka [JOK
https://m.edsoo.ru/863eabbe
13 | OcHOBHBIE ATaIlbl FBOJIOLMU PACTUTEIBHOTO U 3KUBOTHOTO 1 0.5 bu6moreka [IOK
mupa. [Ipaktrueckas padora Ne 1 «M3ydeHne NCKOMaeMbIxX https://m.edsoo.ru/863ea8bc
OCTAaTKOB PACTEHUH U JKUBOTHBIX B KOJIJICKIIUSIX)
14 |CoBpeMeHHasi CUCTEMA OPraHMYECKOro MUpa 1 bubnuorexa [JOK
https://m.edsoo.ru/863ea48e
15 |DBosronus yenoBeka (aHTPOIIOTeHE?) 1 bubnuorexa [JOK
https://m.edsoo.ru/863eac2c
16 |ABuxymiue cuisl ((hakTOpbl) aHTPOIIOTEeHE3a 1 bubnuoreka [JOK
https://m.edsoo.ru/863ead44
17 |OcHOBHBIE CTaaUH PBOJIIOINH YEIOBEKA 1
18 |YenoBeyeckue pachkl M NPUPOIHBIC aaNTAllMU YEJIOBEKA 1 bu6mmoreka [JOK
https://m.edsoo.ru/863eaea?
19 |PesepBHblii ypok. O6o0mIeHHE 110 TeMe «BO3HUKHOBEHHE U 1
pa3BUTHE )KU3HU Ha 3emiie»
20 |OxoJiorHs KaK HayKa 1
21 |Cpensl oOuTaHus U 3KOJIOTHYECKHE (HaKTOPBI 1 bubnuorexa [IOK

https://m.edsoo.ru/863eafec




Ne Tema ypoxka KosmmuectBo yacos [Hara DneKTpoHHbIE HU(POBBIC
/1 Beero| Konrpomsasie | Tpaktuueckue | A3YIEHHA oOpasoBaresbHbIE PECYPChI
paboThI paboThI
22 | Abuotnueckue akropsl. JlaboparopHas padora Ne 3. 1 0.5 bubmuoreka [IOK
«Mopdonorudeckne 0COOCHHOCTH PACTEHHUH U3 Pa3HBIX MECT https://m.edsoo.ru/863ebl10e
obOutanusy. Jlaboparopnas pabota Ne 4. «BnusiHue cBera Ha
POCT ¥ pa3BUTHE YEPEHKOB KOJIEYCa)
23 |buotnyeckue GpaxTOpsI 1 bubnuorexa [JOK
https://m.edso0.ru/863eb348
24 | DKoJIOTUYECKHE XapaKTepUCTUKHU nomynauuu. [Ipaktuueckas 1 0.5
pabota Ne 2 «Iloacy€r MIOTHOCTH MOMYNIALUNA Pa3HbIX BUJOB
pacTeHuin»
25 |CoobecTBa OpraHu3MoB — OHOIICHO3 1 bubnuorexa [JOK
https://m.edsoo.ru/863eb46a
26 |DK0JIOTUYECKHE CUCTEMBI (3KOCUCTEMBI) 1 bubnuoreka [IOK
https://m.edsoo.ru/863eb46a
27 |OcHOBHBIE MOKA3aTEIN DKOCHUCTEMBI. DKOJIOTHYECKHUE 1 bu6mmoreka [IOK
nupamubl. CBoiicTBa s3kocucTeM. CyKIleccust https://m.edsoo.ru/863eb5fa
28 |IIpupoaHbIe S3KOCUCTEMBI 1
29 | AHTPOIIOT€HHBIE SKOCUCTEMBI 1
30 |buocdepa — riobapHas IKOCHCTEMA 3eMIIH 1 bubnuorexa [JOK
https://m.edsoo.ru/863ebbSe
31 |3aKOHOMEPHOCTH CYIIECTBOBaHUS Ouochepbl 1 bubnuorexa [JOK
https://m.edsoo.ru/863ebd 16
32 |YenoBeuecTBO B buochepe 3emiu 1
33 |CocyiiecTBOBaHME IPUPOIbI U YEJIOBEUECTBA 1 bubnuoreka [JOK
https://m.edsoo.ru/863ebale
34 |PesepBublit ypok. O600mieHne TeMbl «Coo0IiecTa u 1
9KOJIOTHYECKHUE CUCTEMBI»
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 0 2.5

MPOBEPAEMBIE TPEBOBAHMS K PE3YJIbTATAM OCBOEHUA OCHOBHOM OBPA3OBATEJIBbHOM NPOT'PAMMBI

10 KJIACC




Kox
NPOBEPAEMOro
pe3yJbTara

HpOBepﬂeMble NpeaAMETHBIC PE3YJIbTAaThl 0OCBOCHUA OCHOBHOM 06pa30B3TeJ’IBHOI7I nporpaMmmabl CpeaIHETr 0 06mer0 06p330BaHI/Iﬂ

ChopMupOBaHHOCTH 3HAHUI O MECTE U POJIM OMOJIOTUHU B CHCTEME HAYYHOTO 3HAHUS €CTECTBEHHBIX HAayK, B (JOPMHPOBAHUU COBPEMEHHOM
€CTeCTBEHHO-HAYYHOW KapTHHBI MHUPAa M HAYYHOTO MHPOBO33PEHUS; O BKIIAJE POCCHUICKHX M 3apyOeKHBIX YYEHBIX-OMOJIOTOB B Pa3BUTHE
O6nosornu; GyHKIIMOHATBHON IrPaMOTHOCTH YEJIOBEKA JUTS PEIICHUS )KU3HEHHBIX 33134

YMeHue packpbiBaTh COJIEpKaHNE OMOJIOTMUECKUX TEPMUHOB U IOHSATHH: )KU3HB, KJIETKA, OPraHnu3M; MeTa00J13M (0OMEH BEIIECTB U IIPEBpPa-
IIEHWE OHHEPruu), ToMeocTa3 (CaMOpPEryJsius), YpPOBHEBas OpraHU3alUsl >KUBBIX CHCTEM, CAaMOBOCIPOU3BEACHHUE (PErpoIyKIIus),
HAaCJIEACTBEHHOCTh, U3MEHUMUBOCTD, POCT U PA3BUTHE

YMmenue uznarath OMoJIOTUYECKHE TEOPUH (KIETOUYHAsA, XpPOMOCOMHasl, MyTalimoHHasi ), 3akonsl (I'. Mennens, T. Moprana, H.W. Basunosa) u
ydeHus (0 LIEHTpax MHOrooOpasusi U MPOUCXOKICHUS KylbTypHbIX pacteHuil H.W. BaBuiosa), onpenensaTs rpaHULbl UX TPUMEHUMOCTH K
YKUBBIM CHCTEMaM

YMeHue BaJieTb METO/IaMU HAy4YHOTO MO3HAHUS B OM0JIOTHH (HAOII0IEHNE U OTIMCAaHUE KUBBIX CUCTEM, IPOIIECCOB U SBJIEHUI; OpraHu3alus
U TpOBeJeHHE OMOJIOTHYECKOr0 SKCIIEPUMEHTA, BBIIBUKEHHE T'MUIOTE3bl; BBISBICHUE 3aBUCUMOCTH MEX]Yy HCCIIEyeMbIMU BEIMYMHAMHU,
00BsICHEHUE TIOJYYEHHBIX Pe3YJIbTaTOB, UCIOJIB30BAaHHBIX HAYYHBIX MOHATHUN, TEOPUI M 3aKOHOB; YMEHHUE JIeNIaTh BbIBOJBI HA OCHOBAaHHUH
MIOJIYYE€HHBIX PE3y/IbTaTOB)

YMeHue BBIICISTh CYIMECTBEHHBIC TPU3HAKH BUPYCOB, KIETOK IMPOKAPHUOT W DYKAPHOT, OJTHOKICTOYHBIX U MHOTOKJIETOYHBIX OPraHU3MOB;
0COOEHHOCTH TMPOIIECCOB 0OMEHA BEIIECTB M MPEBPAIICHUS SHEPTUHU B KJIEeTKe, (POTOCHHTE3a, IIACTUIECKOTO M SHEPreTHIECKOTO 0OMEHa,
XEMOCHHTE3a, MHTO03a, MEH03a, OIIJIOJIOTBOPEHHSI, PA3MHOKEHHSI, WH/IMBHIyAIbHOTO Pa3BUTHs OpraHn3Ma (OHTOTeHE3)

YMeHne MpUMEHSTh TOJIyYeHHbBIE 3HAHUSI TSl OOBSICHEHUS! OMOJIOTHYECKUX MPOIECCOB U SBIICHUM, [T TIPUHSITHS MPAKTHYECKUX PEIICHUM
B TMOBCEIHEBHOM )KM3HU B IEJIAX 00ecriedeHus1 0€301MacCHOCTH CBOETO 37I0POBBS M 3I0POBbS OKPYKAIOIIINX JIFOICH, COOJIOIEHNSI HOPM TPaMOT-
HOTO TIOBEJICHUSI B OKPY)KAIOIIEH MPUPOIHON cpelie; MOHUMaHue He0OXOIMMOCTH UCTIOJIB30BAHMS TOCTHKEHUN COBPEMEHHOW OMOJIOTHH U
OMOTEXHOJIOTUH JIJIs PAIMOHAIBHOTO MPUPOIOTIOIE30BaHUS

VYmenune pelaTth 3JIEMCHTAPHBIC I'CHETUYCCKUEC 3aJa4d Ha MOHO- U ,Z[I/IFI/I6pI/I,I[HOC CKp€UIMBAaHUE, CICIINICHHOEC HACICAOBAaHUEC, COCTABIIATH
CXEMBI MOHOFI/I6pI/II[HOFO CKpC€IIMBaHWA IJIA IIPCACKa3saHus HACJICAOBAaHUA IIPU3HAKOB Y OPraHu3MOB

YMeHue BHIIOJHSATE Ja00paTopHbIe U MPAKTHUECKHEe paboThl, COONI0IATh MpaBuiia Npu padoTe ¢ y4eOHBIM U 1a00PaTOPHBIM 000PYI0BaHUEM

YMeHue KPUTHYCCKH OLCHMNBATDb N HHTCPIIPECTUPOBATDH HH(bOpMaHHIO OHOJIOTMYECKOTO COACPIKaHNs, BKIIIOYAOITYIO IICCBAOHAYUYHbIC 3HAHU
U3 pas3siIM4YHbIX HMCTOYHHUKOB (CMI/I, HAay4IHO-TIOIIYJIAPHBIC MaTepI/IaJ'ILI); OTHYCCKHEC AaCIICKTbl COBPCMCHHBIX I/ICCJ'ICI[OBaHI/Iﬁ B 6I/IOHOI‘I/II/I,
MCOAUIIUHC, OMOTEXHOJIOTHH
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11 KIIACC
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pe3yJbTaTa
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ChopMUpOBaHHOCTH 3HAHUI O MECTE U POJIM OMOJIOTUU B CHUCTEME HAYYHOTO 3HAHMS €CTECTBEHHBIX HAayK, B (JOPMUPOBAHUH COBPEMEHHOM
€CTeCTBEHHO-HAYYHOW KapTHUHBI MHUPAa M HAYYHOT'O MHPOBO33PEHHS, O BKJIAJIE POCCHUICKUX U 3apyOeKHBIX YUEHBIX-OMOJIOTOB B Pa3BUTHE
O6nostornu; GYHKIIMOHAIBHOM IPaMOTHOCTH YEJIOBEKA JUTSI PeIICHHs )KU3HEHHBIX 33134

YMeHue packpbiBaTh COJIepKaHUe OMOJIOTMYECKUX TEPMUHOB U MOHSTUN: BUJ, MOMYJIALNS, T€HO(OH, IBOJIOLHUS, ABUXKYIIUE CUIIbI ((ak-
TOPBI) 3BOJTIOIHH, IIPUCTIOCOOIEHHOCTh OPTaHM3MOB, BU000pa30BaHuE, KOJIOTHUECKUE (HaKTOPHI, SIKOCUCTEMA, PO IYIICHTI, KOHCYMEHTHI,
PEAYIIEHTHI, ST MATAHUs, SKOJOTHYECKas MIpamMuia, OMOTreoneHo3, onocdepa

YMenue wuznaratb Ouosiornyeckue Teopuu (IBojounoHHass Teopuss Y. JlapBuHA, CHHTeTHUYECKass TEOpUs 3BOJIOLMH), 3aKOHBI U
3aKOHOMEPHOCTH (3apopimeBoro cxoacTBa K.M. bapa, yepenoBanus riaBHbIX HanpaBiaeHui u mytei Bosronuu A.H. CeBepiioBa, yueHus o
6uocepe B.M. Bepnanckoro), onpeaenste rpaHUIlbl UX IPUMEHUMOCTH K KUBBIM CHCTEMaM

YMeHue BlaJieTb METO/IaMU HaAy4YHOTO MMO3HaHUs B OM0JIOTHH (HAaOJII0/IEHUE U ONTHCAaHUE KUBBIX CUCTEM, MPOIIECCOB U SBJICHUI; OpraHu3aIus
U TpOBEJeHHE OHOJIOTHYECKOTO SKCIIEPUMEHTA, BBIIBUYKEHUE THUIOTE3bl; BBISBICHWE 3aBUCHUMOCTH MEXIY HMCCIEAyeMbIMH BETUYMHAMU,
00BsICHEHUE TIOJYYEHHBIX PE3YJIbTaTOB, UCIOJIb30BAHHBIX HAYyYHBIX MOHSITHUHA, TEOPUN M 3aKOHOB; YMEHME JIelaTh BBIBOAbI HA OCHOBAaHUU
MOJIYYE€HHBIX PE3y/IbTATOB)

VYMenne BBIJICIIATh CYHICCTBCHHBIC IMPU3HAKW CTPOCHUA OHMOJIOTNYECKUX OOBEKTOB: BHUJIOB, HOHy.TIS[HHﬁ, OpoAYHEHTOB, KOHCYMCHTOB,
PEIyLIEHTOB, OHOTEOIIEHO30B W OSKOCHCTEM; OCOOCHHOCTH TIPOIIECCOB HACIEACTBEHHOW WM3MEHYMBOCTH, €CTECTBEHHOTO OTOOpa,
BHUJI000pa30BaHusl, MPUCIIOCOOICHHOCTH OPTaHU3MOB, JACHCTBUS SKOJOTHYECKHX (PAKTOPOB HA OPraHM3MBI, NMEPEHOCA BEIIECTB W IMOTOKA
SHEPTHHU B IKOCUCTEMAX, aHTPOIIOTEHHBIX N3MEHEHH B 9KOCHCTEMaX CBOEH MECTHOCTH, KPYTrOBOPOTA BEIIECTB U OMOTCOXUMUYECKUX ITUKIIOB
B Onocdepe

YMeHue npuMeHsTh NOJyYeHHbIE 3HaHUS U1 00BSICHEHUS OMOJIOTHYECKUX MPOIECCOB U SBJICHUM, T MPUHATHS MPAKTUYECKUX PEIICHUN B
MOBCEIHEBHOM JKM3HU B LEJsIX oOecredeHus Oe30MacHOCTU CBOETO 3J0POBbs M 3J0POBbsSI OKPY’KAIOLIUX JIIOJCH, COONIONEHUS HOPM
IrPaMOTHOTO TOBEJCHUSI B OKpY)KaloOIIeW NPUPOJHON cpese; MOHMMaHUE HEOOXOTUMOCTH HCIOJIB30BAHUS JIOCTHXKEHUI COBPEMEHHOM
OHMOJIOTHH 17151 PAallMOHAIILHOTO MPUPOAONOIB30BaAHUS

VYmenune peuiaTh 3JICMCHTAPHBIC Ouojoruyeckue 3aga4u, COCTABJIATh CXCMbI IIEPCHOCA BCIICCTB U SOHCPI'UH B OKOCUCTEMAX (I_Iel'II/I HI/ITaHI/Iﬂ)

YMeHue BBITIOJHSATE 1JA00paTOpHbIE U MPAKTUYECKUEe paboThl, COOII0IATh MpaBuia Mpu padoTe ¢ yueOHbIM U 1a00PATOPHBIM 000PYA0BAHUEM

YMeHue KpUTUYECKU OIICHUBATh U UHTEPIPETHPOBATH HHPOPMAIUIO OHOJIOTHUECKOTO COJIePKaHusl, BKIIOYAIOIIYIO TICEBOHAYYHbIE 3HAHUS
U3 pa3nuuHblx ucTouHUKOB (CMU, Hay4yHO-mOMynsipHBIE MaTepualbl); paccMaTpUBaTh TIJI00ANbHBIE SKOJIOTHYECKHE MPOOIEeMBbI
COBPEMEHHOCTH, ((OPMUPOBATH M0 OTHOUICHUIO K HUM COOCTBEHHYIO MO3UITHIO
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YMeHue co3iaBaTh CcOOCTBEHHEBIE ITUCEMEHHEIE U YCTHBIC COO6H.I€HI/I5{, 06061]_18.5{ 6I/IOJ'IOI‘I/I‘leCKy}O I/IH(bOpMaI_II/IIO N3 HECKOJIBKUX NCTOYHHUKOB,
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ITPOBEPAEMBIE 2JIEMEHTBI COAEP KAHUSA
10 KJIACC

Kon
1

IIpoBepsiemMblii 3JIEMEHT COACPKAHUS

buonorus xak HayKa

1.1

buosiorust — Hayka o xuBoit npupoe. Ponb 6uonoruu B opMupoBaHUM COBPEMEHHOM HayqHON KapTHUHBI MHpa. CuctemMa OGMOJIOTHYECKUX HAYK
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MeTtonpl MO3HAHUS JKUBOW MpHUPOABI (HAOMIOJEHUE, SKCIEPUMEHT, OMUCAaHWE, WU3MEpeHUe, KIIACCU(PUKAIMs, MOJEIMPOBAHHUE, CTATUCTUYECCKAs

1.2 00paboTKa JaHHBIX)
2 JKuBBIe cHCTEMBI M X OpraHu3anus
2.1 JKusble cucreMbl (0MOCHCTEMBI) KaK MpeIMET u3ydeHus 6uonoruu. CBoiicTBa OMOCHCTEM U MX pa3HOOOpasue
29 YpoBHU oOpraHu3anud OMOCHUCTEM: MOJCKYISIPHO-TCHETUYECKUHM, KICTOYHBIM, OpPraHW3MEHHBIM, MOMYISIIMOHHO-BUIOBOM, HKOCHUCTEMHBIMH,
' orocdepHblit
3 XHMMHUYECKUH COCTAB U CTPOCHUE KIIETKH
31 XUMUYECKUI COCTAaB KIJIETKU. XHMHUYECKHE 3JIEMEHThI: MaKpO3JIEMEHThl, MUKpOdJeMeHThl. Bona m MuHepanbHble BeniectBa. DyHKIMU BOJBI U
' MUHEpaJIbHBIX BellecTB B kieTke. [loanepxanue ocMoTHyecKkoro bagaHca
benku. CocraB u ctpoeHne 6e1KkoB. AMUHOKUCIOTHI — MOHOMEPHI OesikoB. HezameHumble 1 3aMEeHUMble aMUHOKHUCIIOTH. AMMUHOKHMCIIOTHBIN COCTaB.
YPOBHU CTPYKTYphl OEIKOBOM MOJEKYJbl (MepBUYHAs, BTOpPUYHAs, TPETUYHAs M YETBEPTUUHAA CTPYKTypa). XHMHUYECKHUE CBOMCTBA OEIKOB.
3.2 buonornueckue GpyHKIINU OEIKOB.
®epMeHTHl — Ouosornyeckue karaiauzaTopsl. CTpoeHue (epmeHTa: aKTUBHBIM LEHTp, cyOcTpaTHas crneunduyHocts. KodepmenTsl. BuramuHsI.
Otnnyusi GepMEHTOB OT HEOPraHMYECKUX KaTaJlu3aTOPOB
VYrneBoapl: MoHOcaxapuabl (TJIIOKO3a, pubo3a W Je30Kcupub03a), aucaxapuibl (caxaposa, JIaKTO3a) M TIOJMcaxapuibl (Kpaxmal, TJIHKOTEH,
33 uemtoao3a). buonoruueckue GyHKIIMHM YIiIeBOIOB.
Jlunuaer: Tpurauuepuabl, crepounabl, dochomunuapl. ['mapodunsHo-rUAPOodOOHBIE CcBOWMCTBA. buonornueckue ¢yHkiun nunuaoB. CpaBHEHHE
YTJI€BOOB, OETIKOB U JIMMIUJOB KaK MICTOYHUKOB SHEPTUU
34 Hyxnennossie kuciotel: JIHK u PHK. Hykneotunsr — moHomeps! HykiienHOBBIX KuCIOT. Ctpoenne u ¢ynkiuu JIHK. Ctpoenune n pyraxkumu PHK.
AT®: ctpoenue u GyHKITUN
3.5 [uTonorusa — Hayka o kierke. Knetounas Teopusi. MeTo bl M13ydeHUs: KIETOK
36 Knetka kak nenoctHas >xuBas cuctema. OOmiye Npu3Haku KJIETOK: 3aMKHYTas HapyxHas mMemOpaHna, mojekyisl JJHK kak renermueckuii anmapar,
CHCTEeMa CHHTe3a Oelika
37 Tunsl KJIETOK: syKaproTHyeckas 1 npokapuotuieckas. OcoOeHHOCTH CTpOEHUs MPOKaprHoTHYecKoi kieTku. Kinerounas crenka Oakrepuil. CtpoeHue
AYKAPUOTHIECKOU KIeTKU. OCHOBHBIE OTINYHS PACTUTEIBLHOM, J)KUBOTHON 1 TPUOHOM KIETKH
[ToBepXHOCTHBIE CTPYKTYPHI KIETOK — KJIETOYHAsI CTEHKA, TTIMKOKAIUKC, X QyHKIuH. [Ina3maTrueckas memOpana, e€ cBoiictBa u pyHkiuu. Lluronnazma
33 u e€ opranouapl. OpHOMEMOpaHHBIE OpraHouAbl KiIeTKu: sHaoruiazmarudeckas cets (DIIC), ammapar [Nombmku, auzocombl. IlomyaBToHOMHBIE
OpraHouibl KJIETKU: MHUTOXOHIpUHM, MacTuipl. [IpoucxokieHrne MUTOXOHAPUM U miactud. Buael mmactua. HememOpaHHbIE OpraHOMABI KIETKH:
pUOOCOMBI, KJIETOUHBIN IIEHTP, PECHUYKH, KTYTUKU. DYHKIINHU OPraHOUJIOB KIIETKU. BrimoueHus
3.9 SAnpo — perynstopHslii eHTp kiaeTku. CTpoeHue spa: siepHast 000JI04YKa, KapruoTIUIa3Ma, XPOMATHH, SAPBIIIKO. XPOMOCOMBI
3.10 | TpancnopT BEMIECTB B KIETKE
4 KuzHenesTenbHOCTh KIETKU
OOMeH BeliecTB, WIM METa0OIN3M. ACCUMHIIALMS (TUIACTUYECKUT OOMEH) M TUCCUMUIISAIMS (SHEPreTUYeCKHii 0OMEH) — JB€ CTOPOHBI €IWHOTO
4.1 mporuecca MeTabosn3Ma. Tumnbr oOMeHa BEIECTB: aBTOTPO(HBII u reTepoTPOPHBIN.
Pounb hepMeHTOB B 0OMEHE BEIIECTB M MPEBPAIEHHH SHEPTHU B KJIETKE
49 ®otocunTe3. CBeToBas U TeMHOBas (a3bl GpoTocuHTe3a. Peakunu gotocunresa. dhdhekTuBHOCTH GoTOCHHTE3a. 3HAUeHUE (HOTOCHHTE3A ISl KU3HU

Ha 3emie. Bausaue yCJIOBI/Iﬁ CpCAbl HA (I)OTOCI/IHTC3 U CIIOCOOBI HOBBIIICHUS €r0 MPOAYKTUBHOCTH Y KYJIBTYPHBIX paCTCHHﬁ.
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XeMocuHTe3. XeMOCUHTE3UpYyroye 0akTepuy. 3HaUeHUE XEMOCHHTE3a JUIsl )KU3HU Ha 3eMiie

4.3

DOHepreTuyeckuii 0OMeH B KieTke. PaciiensieHne BemecTB, BhIACICHHE U aKKYMYJIUPOBAaHUE SHEPIHH B KJIETKE. DTarbl SHEPreTHUECKOro oOMeHa.
I'mukosin3. bposkenue u ero Buibl. KuciiopoiHoe oKHucIeHne, WU KJICTOYHOE JIbIXaHue. J((GEKTHBHOCTh YJHEPreTHUECKOro 0OMeHa

4.4

Peakiun marpuuHoro cunHrtesa. ['enermueckas madopmanus u JJHK. Peanuzamus renernyeckoit mHGOpManun B KiIeTke. | eHETHYECKH KOl B €ro
cBoiictBa. Tpanckpumnuusi — Mmatpuunblii cunte3 PHK. Tpancnsiuus — 6uocunres Oenka. KogupoBanue amuHokuciaor. Poias pubocom B OuocuHTtese
Oenka

4.5

Hexnerounsie Gpopmsl sxu3nu — BUpychl. Mcropust otkpeitust Bupycos (/1.M. BaHoBckuit). OcOOEHHOCTH CTPOCHUS U )KU3HEACSITEIHbHOCTH BHPYCOB.
bakrepuodaru. bone3sHu pacteHuid, )KMBOTHBIX M YEJIOBEKa, BbI3bIBaeMble BUpycaMu. Bupyc mmmyHonedunura yenoseka (BUY) — Bo3Oyaurens
CIT1[a. [TpodunakTruka pacnpoCTpaHEHHs] BUPYCHBIX 3a00J1€BaHMIA

PasMHOXeHNE 1 MTHAMBUAYAIBHOE Pa3BUTHE OPraHU3MOB

5.1

KneTounslil 1ukI, niM ®KU3HEHHBIN LUK KieTku. MHTepdaza u muros. [lponeccsl, npoTtekatomnie B uHTepdaze. Perukanus — peakius MaTpudHOro
cuute3a JIHK. Crpoenue xpomocoMm. XpoMOCOMHBIM HAa0Op — KapuoOTUIl. JIUTJIOMIHBIA W TalUIOWJIHBIA XPOMOCOMHBIE HaOOPHI.
Xpomatuasl. Llutonornyeckne OCHOBBI Pa3MHOXKEHUS U NHJIMBHUIYAIBHOTO PAa3BUTHUS OPraHU3MOB.

Jenenne knetkn — muto3. Ctaauu Muto3a. [Iponeccsl, mpoucxosnime Ha pa3HbIX CTaIUsIX MUTO3a. BHOJIOrMYEeCKUI CMBICII MATO3a

5.2

@®opMBbl pa3MHOKEHHUS OPraHU3MOB: OecIoioe U 1osioBoe. Buipl 6ecrosioro pa3sMHOKEHHUS: I€JIEHHE HAJBOE, TOYKOBAHHUE OJIHO - U MHOTOKJIETOYHBIX,
cropooOpa3oBaHue, BEre€TaTUBHOE pa3MHOKeHHE. VICKycCTBEHHOE KJIOHHPOBAHNWE OPTaHU3MOB, €T0 3HAUEHUE JIJISl CEJIEKIINU

53

[TonoBoe pa3MHOMXKEHHUE, €r0 OTIUYHUS OT OECIIOI0TO.
Meiio3. Ctaguu meio3a. [Iporeccel, mpoucxoadimue Ha craausx meiosa. [loBegenue xpomocom B merose. Kpoccunrosep. buonorndeckuii cMbICa U
3HaUEeHHE Mero3a
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I'amerorenes — npouecc 00pa3oBaHus MOJIOBBIX KJIETOK Y )KUBOTHBIX. [10J10BbIE jKeie3bl: CeMEHHUKHU U SnYHUKU. OOpa3oBaHuE U pa3BUTHE MOJIOBBIX
KJIETOK — raMeT (CcriepMaTo30u, SHIeKIeTKa) — ciepMaToreHes u oorene3. OcoOeHHOCTH CTPOCHUS SHIEKIETOK U criepMaTo30u10B. OIIo0TBOPEHHUE.
[TapTrenorenes

55

WnauBuayansHoe pazButue (OHTOreHe3). OMOpHOHAIbHOE pa3BUTHE (AMOpUOreHe3). DTarnbl SMOPHOHAIBLHOTO PAa3BUTHSI Y TO3BOHOUYHBIX )KHUBOTH bIX:
npobneHue, racTpyisinusi, opranorenes. [loctaMOpronanbHoe pazButue. TUIBI MTOCTIMOPHOHAIBHOTO PA3BUTHS: MPSAMOE, HEMpsiMoe (JIMYMHOYHOE).
Brnusinue cpenpl Ha pa3BUTHE OPraHU3MOB; (PaKTOPBI, CIIOCOOHBIE BBI3bIBATH BPOKIEHHBIE YPOJICTBA.

Poct u pa3zButue pacrenuii. OHTOreHe3 IBETKOBOTO PACTEHHS: CTPOCHHE CEMEHH, CTAINH PAa3BUTHUS

HacnencTBeHHOCTh M U3MEHUYMBOCTD OPraHnu3MoOB

6.1

HpenMeT K 3aJa494 I'CHCTHKHU. HCTOpI/IH pPa3sBUTHA IT'CHCTHKH. Bxkmag pOCCHﬁCKHX u Sapy'6e)KHHX y‘IéHLIX B Pa3BHUTHUC I'CHCTHUKU. MeTtoapl TeHETUKHU
(l"PI6pPII[OJ'IOFH‘I€CKPII>i, HHTOFCHGTH‘IGCKHﬁ, MO.]'IeKy.]'ISIpHO—FeHeTquCKHﬁ). OcCHOBHBIE TEHETHYCCKHE TIOHATHA. | eHeTHUecKas CHMBOJIHMKA,
HCII0JIb3yEMas B CXEMax CerH_[I/IBaHI/Iﬁ

6.2

3aKOHOMepHOCTI/I HacCJICJOBaHUs IIPU3HAKOB, YCTAHOBJICHHLIC I'. Mengaenem. MOHOFI/I6pI/I)IHOe CKpCIINBAaHUC. 3akoH C,Z[I/IHOO6paBI/I$I FI/I6pI/II[0B epBoro
ITOKOJICHHA. HpaBI/IJ'IO AOMUHUPOBAHU. 3akoH pacuICIJICHUS ITPU3HAKOB. I'unoTe3a unctoTsl raMeT. IlonHOE M HEMOIHOE JAOMUHUPOBAHUC.
Z[I/IFI/I6pI/I,[[HOC CKpCHIMBAaHUC. 3aK0oH HE3aBHCHUMOIO HaCJICAOBAaHUA TIPU3HAKOB. ]_[I/ITOFGHGTI/I‘IGCKI/IC OCHOBBI ,[[I/IFI/I6pI/I,Z[HOFO CKpCHIMBaHU.
AHaJ'II/I3I/IpyIOIJ_Iee CKpCHIMBAHUC. Hcnons3oBaHue AHAIUSUPYIOIICTO CKPCIIMBAHUA UL OIIPCACIICHU T'CHOTHUIIA ocobu

6.3

CL[CHJ'ICHHOC HacCJICAOBAHUC TPU3HAKOB. Pabora T. MopraHa o CHOCIVICHHOMY HACJICIOBAaHHUIO I'CHOB. HapymeHHe CHCIIJICHHA T'CHOB B PE3YJIbTATC
KPOCCHHI'OBCpA. XpOMOCOMHaH TCOPHUA HACIICACTBCHHOCTH. I'eneTnueckue KapThl.
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I'enetnka nomna. XpOMOCOMHOC OIpCACICHHUC I10JIA. AyTOCOMLI U ITOJIOBBIC XPOMOCOMBI. T'omorameTHbIC U reTeporaMEeTHbIC OPraHUu3MBblI. HaCJICIIOBaHI/Ie
IIPHU3HAKOB, CHCIJICHHLIX C ITOJIOM

6.4

N3meHunBoCTh. BUAbl M3MEHYMBOCTU: HEHACIIEIACTBEHHAs M HACJeACTBEHHAs. Poib cpenpl B HEHACIEACTBEHHONM M3MEHYMBOCTU. XapaKTEPUCTHUKA
MOIM(UKATMOHHONH M3MEHYMBOCTH. BapuannoHHsI psig v BapuanmoHHas kpuBas. Hopma peaknum npusHaka. KomndecTBEeHHbIE M KaueCTBEHHBIC
MPU3HAKH U MX HOpMa peakinu. CBOHCTBa MOAN(UKAIIMOHHONW H3MEHUYMBOCTH

6.5

HacnencTBenHasi, WM T€HOTUIIUYECKAss, M3MEHUYMBOCTh. KOMOWHATHBHAS M3MEHYMBOCTHh. MeH0O3 M TOJOBOW MPOIECC — OCHOBA KOMOMHATHBHOMN
W3MEHUMBOCTH. MyTallMOHHas W3MeH4YMBOCTh. Kiaccudukanuss MyTauuil: T€HHbIE XpOMOCOMHbBbIE, F€éHOMHbIe. YacToTa W NPUYMHBI MyTaluil.
Myrarenssle (pakTopbl. 3aKOH TOMOJIOTHYECKHX PsAJI0B B HacjaeAcTBeHHOM n3MenurBocty H.M. BaBunosa

6.6

I'enetnka uyenoBeka. Kapuotun denmoBeka. OCHOBHBIE METOJbl TEHETHKHU YEJIOBEKA: T€HEATOTUYECKUM, OJM3HEIOBBIN, ITUTOT€HETUYECKUN,
6PIOXI/IMI/I‘-ICCKPII>1, MOJ'IGKYJ'ISIPHO-FGHGTI/ILICCKI/Iﬁ. COBpeMCHHOC ONpCACIICHUEC T'CHOTHIIA: TTOJJTHOTCHOMHOC CCKBCHHPOBAHUEC, TCHOTUIIMPOBAHUEC, B TOM
yucie ¢ nomoinsto [11[P-ananu3a. HacneactBennsie 3a00sieBaHus YeslOBEKa: TeHHBIE 00JI€3HU, OOJIE3HU C HACIEACTBEHHON MPEAPACION0KEHHOCTBIO,
XpoMOCOMHBIE 60s1e3HH. CoMaTHUecKre U reHepaTUBHbIe MyTaluu. [IpuHIUIBI 310pOBOTO 00pa3a )KM3HU, JUArHOCTUKH, TPOMUIAKTUKY U JEUEHUs
reHETHYECKUX O0JIE3HEN. Me}II/IKO-FeHeTI/I‘—IeCKOG KOHCYJIbTUPOBAHHE. 3HaueHue MG)IHHI/IHCKOﬁ TCHCTUKH B MPCAOTBPALICHHUU U JICHCHUU I'CHCTUYCCKUX
3a00J1€BaHMI YeIOBEKa

Ceneknusi opranu3mMoB. OCHOBBI OMOTEXHOJIOTHH

7.1

Ceneknusi Kak HayKa W TIpoliecc. 3apoKJeHne CeNeKIuu U aoMectukanus. Ydenne H.M. BaBuioBa o 1meHTpax mpoUCXOXKIEHUS ¥ MHOTOOOpa3us
KYJIbTYpPHBIX pacTeHUH. L{eHTpBI MPOUCXOKACHUS TOMAITHUX )KUBOTHBIX. COpT, MOpOAa, IMITaMM

7.2

CoBpeMeHHBIC METOABl CeNeKIMH. MacCOBBI W WHIUBUIYaTbHBIH OTOOPHI B CEIIGKIIMM pAcTeHUH W KUBOTHBIX. OIleHKa JKCTEphepa.
bim3kopoicTBeHHOE CKpenuBanue — HHOpUauHT. Yncras munausa. CKpelmuBaHue YUCThIX JUHUHN. ['eTeposuc, numu rubpuanas cuia. HepoacTtBeHHoe
cKkpemrBanue — ayrOpuaunr. OtnanénHas rubpuauzanus U e€ ycrnexu. VICKycCTBEHHBIN MyTareHe3 M IMOJIydeHHe MOJIUIIOUIO0B. J[ocThxkeHus
CEJIEKIIMM PACTEHUM, )KUBOTHBIX 1 MUKPOOPraHU3MOB

7.3

buortexHonorusa kak OTpacyib IPOU3BOJACTBA. I'ennas HWHIKXCHCPHA. OTamnsl CO31aHuA peKOM6HHaHTHOﬁ I[HK " TPAHCI'CHHBIX OPraHnU3MOB. Knerounas
HUHIXCHCPUSL. Knerounsie KYJIbTYPBEI. MI/IKpOKJ'IOHaJIBHOC Pa3MHOXKCHHUE paCTeHHﬁ. KHOHI/IpOBaHI/Ie BbICOKOIIPOAYKTHUBHBIX CEIbCKOXO3SHCTBEHHBIX
OPraHnu3MoB. OKOJIOTHYECKHUE B ATUYSCKHE HpO6J'I€MBI. I'MO - reneTuuecku MOI[I/I(bI/II_[I/IpOBaHHBIe OpraHnu3Mbl

11 KJIACC
Kon
1

IIpoBepsieMblii 3J1eMeHT coepKAHUS

DBOMIOIIMOHHAS OHOIOTHUS

1.1

3BOJ’IIOI_II/IOHH85I TCOPpHUA U eé MecTO B OMOJIOTHH.

CBI/II[CTCJ'ILCTBa spoonuH. IlaneoHTOIOTHYECKHE: TOCAEI0BATEIbHOCTh MOSABICHUS BUAOB B IaJICOHTOJOTMYECKOM JICTOIIUCH, ICPEXOAHBIC q)OpMLI.
Enoreorpa(bnqecm/le: CXOACTBO U pa3Invyune (I)aYH n (I)J'IOp MaTCpUKOB U OCTPOBOB. 9M6pnonornqecxne: CXOACTBAa U pa3JINYHA 3M6pI/IOHOB Ppa3HbIX
BHUJOB II03BOHOYHBIX. CpaBHI/ITeJ'IBHO—aHaTOMI/I‘{eCKI/IeZ TOMOJIOTUYHBIC, AHAJIOTUYHBIC, PYAUMCHTAPHBLIC OpraHbl, aTaBU3MBbI. MOJ'ICKyTI}IpHO-
OMOXMMHUYCCKHUE: CXO0ACTBO MEXaHN3MOB HACJICACTBCHHOCTH U OCHOBHBIX MeTa00INYCCKHUX HYTCﬁ Yy BCEX OpraHrM3MOB

1.2

9BOJ’IIOI_II/IOHH21$I TCOpHUA 4. I[apBI/IHa. HpeI[l'IOCBIJ'IKI/I BO3HHKHOBCHUA NapBUHU3MA. I[BI/I)KYIJ_II/IC CHJIbI 3BOJIOIIMHW BHAOB IIO I[apBI/IHy (H36BITO‘IHO€
PA3MHOXKCHUC ITPU OT'PaHUICHHOCTH PECYPCOB, HCOHpe,Z[eJIéHHaH U3MCHYHUBOCTD, 60pb6a 3a CYHICCTBOBAHUC, €CTEeCTBEHHBIN OT60p)

1.3

CuHTeTHU4uecKas TCOPUS SBOJIIOLUU (CTB) U1 OCHOBHBIE €€ MOJI0KEHHSI. MI/IKpOC)BOJ'IIOLII/IH. HOHYHSILII/IH KaK ¢AMHUIIA BUJA U 5BOJIFOITMNU
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JBrkyniie cuibl ((hakTopbl) IBOJIONMH BUIOB B Mpupojae. MyTannoHHBIN Ipolecc 1 KOMOWHATHBHAS W3MEHYUBOCTb. [lOMyNsSIIMOHHBIE BOJHBI U
npeiid renos. M3omsmus u murpanus. EctecTBeHHBIN 0TOOp — HANIpaBISIFOLHNA (hakTop 3BoMoLUH. DOPMBI €CTECTBEHHOTO 0TOOPA.

1.4 [Tprcnoco6IeHHOCTh OPTaHU3MOB KaK pe3yiabTaT 3BoOJIOIHH. [IpuMeps! npucnocobaeHnii y opranuzmMoB. ApoMop(o3bl U UAN0A A TAIIUH.
Bun u Bunoo6paszosanue. Kpurepun Buga. OcHoBHBIE (OpMBI BUA000pa30BaHUs: reorpaduueckoe, IKOJIOTHIECKOe
1.5 MaxkpoaBoJroryst. PopMbl 3BoIONKN: GHIIETHYECKAs, IUBEPTCHTHAsI, KOHBEPT€HTHAs, apasuienbHas. HeoOpaTtuMocTh 3BONTIOIHMN
2 Bo3HUKHOBEHME U Pa3BUTHE KU3HU Ha 3eMJIe
JloHay4HbIE MTPEICTABICHHUS O 3apOXKACHUU XU3HU. HaydHple runore3bl BOSHUKHOBEHHUS J)KU3HM Ha 3eMJie: aOMOTeHe3 U MaHCIepMusl. XUMHYeCKast

2.1 IBOJIIONMS. DKCHEPUMEHTaIbHOE MOJATBEP)KICHHE XUMUYeckoi sBomtonuu. HawanbHble 3tanbl Ouosormdeckoil spomonuu. ['mmoreza PHK-mupa.
[lepBrle KJI€TKU U MX 3BOJIOLKS. DOPMUPOBAHNE OCHOBHBIX I'PYII KMBBIX OPraHU3MOB
Pa3Butne xu3Hu Ha 3emuie no spaM u nepuojaMm. Karapxeil. Apxeiickas u nporepo3oiickas 3psl. [laneo3oiickas spa u €€ nepruoapl: KeMOPUNCKUH,
OPJIOBUKCKHUH, CUITYPUNCKHN, IEBOHCKUI, KAMEHHOYT OJIbHBIN, IEPMCKH. Me30301CcKas opa U €€ Mepuo bl: TPUACOBBIM, FOPCKUM, METOBOM.

2.2 Kaiino3olickas 3pa u €€ nepro/ipl: NajJeoreHOBbIN, HEOTEHOBBIN, AaHTPOIIOTEHOBBIN. XapaKTepUCTUKA KJIIMMAaTa U Ie0JIOTHYecKuX npoieccoB. OCHOBHbIE
3Tarnbl SBOJIIOIMHN PACTUTENILHOTO U KUBOTHOTO MUpa. ApoMopdo3bl y pacTeHui U *KUBOTHBIX. [losiBIIEHHE, paclBET U BbIMUPAHHUE TPYII KUBBIX
OpraHu3MOB

2.3 Cucrema OpraHm4eckoro Mupa Kak OTpakeHue 3BoJonni. OCHOBHBIE CUCTEMAaTUYECKHE IPYIIIBI OPraHU3MOB
OBOJIIOIMSA  YeJIOBeKa. AHTPOIIOJIOrUs Kak Hayka. Pa3sBuThe mNpeAcTaBieHUN O NPOUCXOKICHHWHM YeloBeKa. MeToabl HW3y4eHHUs aHTpPOIOTEHEe3a.

54 CxoJacTBa ¥ pa3nnyvsi 4eJIOBeKa U )KMBOTHBIX. CHCTEMATHYECKOE MOJI0KCHHUE YEJIOBEKA.

’ JBwxkymue cuibl ((pakTophl) aHTpornoreHe3a. HacieacrBeHHass H3MEHYHMBOCTh U €CTECTBEHHBIN 0TOOP. OOIIeCTBEHHBIN 00pa3 )KU3HU, U3TOTOBJICHHUE
OpyIuH TpyJa, MBIIIJICHUE, PEYb
)5 OCHOBHBIE CTaJMU ¥ BETBU HBOJIIOIMH YEJIOBEKA: aBCTPAIONUTEKH, UenoBek ymenbiil, HenoBek nmpsaMoxoasamiuil, YenoBek HeaHiepTanbCcKui, YemoBek
] pa3yMHblid. Haxo1ku MCKOIlaeMbIX OCTAaHKOB, BpEMsl CYyHIECTBOBaHMsI, 00J1aCTh pacpOCTPaHEHUs], 00bEM FOJOBHOIO MO3ra, 00pa3 KHU3HHU, OpyAHs
Yenoseueckue pacbl. OCHOBHbBIE OOJIBIIME pachl: €BpONEoHIHas (eBpa3uiickasi), HErpo-aBCTpalouaHas (3KBaTOpUaIbHas1), MOHIOJIONHAS (A3UATCKO-

2.6 amepuKaHckast). UepTsl pUCIOCOOIEHHOCTH MTPEICTABUTENEH YEIOBEUECKUX pac K YCIOBHAM CyliecTBOBaHUs. EMMHCTBO yenoBeueckux pac. Kputuka

pacuzMa
3 OpraHu3Mbl U OKpy>Karonas cpesia

31 OKkoyorus Kak Hayka. 3aJjauyd U pasjelibl 3KOJOIMHU. MeTobl SKOJIOTMYECKUX HCCle0BaHu. DKkojoruueckoe MupoBos3peHue. Cpeasl oOuTaHus
OpPraHU3MOB: BOJIHAs, HA3€MHO-BO3IylIIHAsl, [IOYBEHHAsl, BHYTPUOPraHU3MEHHAas

39 Okonornyeckue (akropsl. Knaccugpukanus skojgoruyeckux (akTopon: aOMOTHYECKUE, OMOTHYECKHUE U aHTpororeHHsle. JleficTBuEe 3KOIOrMUECKUX
(akTOpPOB HA OPraHU3MbI

33 AbuoTtnueckue (GakTopbl: CBET, TeMIlEparypa, BiaaxkHocTh. DoTonepuonusm. IlpucnocobiaeHns opraHu3MoB K JAEHCTBHIO a0MOTHYECKUX (DAKTOPOB.
buonornyeckne putMsl
buotnueckue ¢dakropel. Buapl OuoTHuecKkMX B3aMMOJCHUCTBHI: KOHKYpPEHLMS, XHUIIHUYECTBO, MapasUTU3M, MYTYalu3M, KOMMEHCAIU3M

34 (HaxyeOHMYECTBO, KBAapTUPAHTCTBO), AMEHCAJIU3M, HEWTpaiau3M. 3HaueHHe OMOTHYECKUX B3aUMOJCHCTBUIN AJS CYIECTBOBAHMS OPraHHU3MOB B
IPUPOJIHBIX COOOLIECTBAX

35 DKOJIOTUYECKHE XapaKTEPUCTUKHU Nonyasinuu. OCHOBHbBIE MOKA3aTeNN NOMYJISALUU: YUCIEHHOCTD, INIOTHOCTD, POKIAEMOCTb, CMEPTHOCTb, ITPUPOCT,
Murpanys. JlnHaMyuKa YMCIEHHOCTH NMOMYJISILIAN U €€ Peryssius

4. Coo011ecTBa M HKOJIOTMUECKUE CUCTEMBI




Kon IIpoBepsieMblii 3J1eMeHT coepKaAHUSA
41 Coo06mecTBo opranu3mMoB — OuoneHo3. CTpyKTypbsl OMOIIEHO3a: BUIOBAsi, IPOCTPAHCTBEHHAs, Tpoduueckas (muieBasi). Bunpi-nomuHantel. CBsi3u B
) OnoIIeHO3e
Okonorndyeckue cucreMsl (3kocucteMsl). [loHstue 00 3kocucreme U OuoreorneHose. OyHKINOHATBHBIE KOMIIOHEHTHI 3KOCHUCTEMBI: MPOIYIEHTHI,
4o | KOHCYMEHTEL, PE/yleHTHI. KpyroBopoT BemecTB 1 MOTOK 3HEPruu B dKocucteme. Tpodudeckne (MUIEBbIe) YpOBHU dKOcHcTeMbl. [TuieBsie nenu u
' cetd. OCHOBHBIE IIOKA3aTEJIU IKOCUCTEMBI: OHoMacca, MPOAYKIHs. DKOJIOIMUECKHE MUPaMUJIbl: MPOIYKIMH, YUCIEHHOCTH, Ouomaccel. CBolicTBa
HKOCHUCTEM: YCTOMYMBOCTD, CaMOperyIsinus, pazsutue. Cykieccus
[TpupoHBIE 5KOCHUCTEMBI. DKOCHCTEMBI 03€p B PeK. DKOCUCTEMA XBOWHOTO MJIH HIMPOKOJIUCTBEHHOTO Jieca.
4.3 AHTPOTIOT€HHBIE IKOCUCTEMBI. ATPOIKOCUCTEMBL. Y POOIKOCHUCTEMBI. BHOJIOTHYECKOE M X03IMCTBEHHOE 3HAYEHHE arpOIKOCUCTEM U YPOOIKOCUCTEM.
buopasznoobpasue kak dakrop ycroitunBocTH 3kocucteM. CoxpaHeHHe OHMOJOTUUECKOT0 pa3HO0Opasus Ha 3emiie
VYuenue B.U. Bepuanckoro o 6uochepe. ['panuiipl, coctaB u ctpykrypa 6mocdepsl. Kupoe BeriectBo U ero ¢pyHkiuu. OcodeHHoCTH Orocdephl Kak
4.4 r1106anpHOM AKOCHCTEMBI. J[MHaMHUYeckoe paBHOBecUE U 00paTHas cBs3b B Onochepe. KpyroBopoTsl BemiecTs 1 OMOre0XMMUYECKHE [IUKIIbI 2JIEMEHTOB
(yrnepona, a3oTta). 30HaILHOCTH OHocdepbl. OCHOBHBIE OMOMBI CYIITH
45 UenoseuecTBo B Onochepe 3emin. AHTpONOTeHHbIe H3MEHEHHUs B Onocdepe. [ 100anpHbIe 9KOJOTUYECKUE TPOOIEMBI.

OcHOBa palMOHAIBLHOTO YIIPaBJIEHUsI IPUPOJHBIMU PECYPCaMU U UX MCIOJIb30BaHue. JloCTHKEHUs! OMOJIOTHH U OXpaHa IPHUPOIbI
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