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HHOACHUTEJIBbHAA 3AIIUCKA

ITpu pazpa®oTke mporpamMMbl 0 OMOJIOTUU TEOPETUUYECKYIO OCHOBY JUISl ONPEEICHUs MOAX0I0B K (POPMHUPOBAHUIO COZEPIKaHUS y4eOHOro MpenMeTa
«buonorus» cocraBunu: koHmenryaiabHble nojgoxenus PI'OC COO o B3anM00OYCIOBICHHOCTH 1IeNeH, COJepKaHus, pe3yIbTaToB 00yueHHs 1 TpeOoBaHUN
K YPOBHIO IOATOTOBKH BBIITYCKHUKOB, MOJ0KEHUS 00 OOIIMX LEIIX U NPUHIMIIAX, XapaKTePU3YIOLIMX COBPEMEHHOE COCTOSIHUE CUCTEMbI CPEAHEro OOIIero
obpaszoBanust B Poccuiickoit ®Penepannu, a Takke MOJOKEHHS O creruduke OHoJoruH, €€ 3HAYCHWHW B TIO3HAHUM XUBOW HPUPOABI M OOecreueHHu
CYLIECTBOBAaHUS 4eoBedecKkoro odmecTa. CorinacHo Ha3BaHHBIM IOJOXKEHUAM, OIPEEICHbl OCHOBHBIE ()YHKIIMU IPOTrPAMMBI 110 OMOJIOTUHU U €€ CTPYKTYpa.

[Tporpamma mo Ouosioruu Na€T HpeACTaBICHUE O IeNsAX, 00 oOmieil cTpaTeruu OOy4eHUs, BOCIHMTAHUS W PA3BUTUS OOYYAIOLIMXCS CPEICTBAMHU
yuebHoro mnpeamera «buonorus», ompenenser o0s3aTeIbHOE INPEAMETHOE COAEP)KAHUE, €ro CTIPYKTYpy, paclpelelieHHue [0 pasfeinamM M TeMmaMm,
PEKOMEHIYEMYIO MOCIE10BAaTEIbHOCTh N3YUEHUsl yUeOHOro Marepraia ¢ yuéTOM MEKIIPEIMETHBIX U BHYTPUIIPEIMETHBIX CBA3EH, JIOTHKU 00pa30BaTEIbHOTO
Ipoliecca, BO3pacTHBIX 0COOCHHOCTEN 00yYaroImuxcs.

B mporpamme 1o OHOJOrMM TakKe YUYUTHIBAIOTCS TPEOOBaHHMS K IUIAHUPYEMBIM JIMYHOCTHBIM, METAlpEAMETHBIM W TPEIMETHBIM pe3yJbTaTam
o0yuyeHus B (OPMHUPOBAHUM OCHOBHBIX BHUJOB YyU€OHO-IIO3HABATEJIbHON JESATEIbHOCTH/YUEOHBIX IEHCTBUI OOYyYaloLIMXCS MO OCBOCHHUIO COJAEPIKaHUS
OMOJIOTHYECKOTO 00pa30BAHUSI.

B nmporpamme no 6uonorun (10-11 knaccel, 6a30Bblil ypoBeHb) peaan30BaH NPUHIUI IPEEMCTBEHHOCTH B U3y4YE€HUH OMOJIOTHH, Oi1aroaps yemy B Heit
MIPOCMATPHUBAETCS HANIPABJICHHOCTh HAa Pa3BUTHE 3HAHWM, CBSI3aHHBIX C (DOPMHPOBAHUEM €CTECTBEHHO-HAYYHOTO MHPOBO33PEHUS, IEHHOCTHBIX OpHEHTAINN
JIMYHOCTH, 3KOJIOI'MYECKOI'0 MBILIEHHS, IPEICTABICHUH O 310pOBOM 00pa3e KHU3HU U OEpexHbIM OTHOLIEHHEM K OKpYy:Karolei npupoaHoi cpene. [Toatomy
HapsAIy ¢ U3ydeHHeM 00IeOnOIOTHYECKUX TEOPHil, a TAK)Ke 3HAHUH O CTPOCHHUH KHUBBIX CUCTEM Pa3HOTO PAHTa M CYITHOCTH OCHOBHBIX MPOTEKAIOIINX B HUX
IIPOIIECCOB B MIPOrpamMMe 10 OMOJIOTHH y/IelIeHO BHUMAHUE UCIOIb30BaHUIO MOJYYEHHBIX 3HaHUH B MOBCEIHEBHOM KU3HU Ul pEeIlIeHUs IPUKIaJIHbIX 3a/1a4,
B TOM uucie: NpO(UIAKTUKMA HACIEACTBEHHBIX 3a00JeBaHUIl 4YeNOBEKa, MEIUKO-T€HETUYECKOTr0 KOHCYJIbTUPOBAaHUS, OOOCHOBAHMS HKOJIOTMYECKU
11eJ1ec000pa3HOro MOBEIEHUS B OKpYXKaollell MpUpOAHON cpese, aHalu3a BIUSHUS XO3SHCTBEHHON NEATENbHOCTH YeJOBEKa Ha COCTOSIHME NMPHPOAHBIX U
HCKYCCTBEHHBIX 3KOCHUCTEM. YCHJIEHME BHMMAaHHUS K MPHUKIAJHOM HaIpaBIEHHOCTH ydeOHOro mnpeamera «buojorus» MNpoJMKTOBAaHO HEOOXOIMMOCTBIO
obecrieyeHnsl yCIOBUHM JUIsl pellieHHUs] OJHOM M3 aKTyalbHbIX 33Ja4 IIKOJBHOIO OMOJIOTMYECKOro 0Opa3oBaHHUs, KOTOpas mpennojaraer (GopMupoBaHue y
00yyaroluxcst ClIOCOOHOCTH aAaNTUPOBATHCS K U3MEHEHHSIM TMHAMUYHO Pa3BUBAIOLIETOCs] COBPEMEHHOTO MHUpa.

buonorus Ha ypoBHe cpeqHero odmero oopa3oBaHus 3aHUMaeT BaxkHoe MecTo. OHa oOecrieunBaeT OPMHUPOBAHUE Y OO0YUAIOLIUXCS MTPEACTABICHUH O
Hay4yHOU KapTHHE MUpa, paclIupsieT U 0000IIaeT 3HaHUS O )KUBOU MPUPOJIE, €€ OTIMUYNUTENbHBIX MPU3HAKAX — YPOBHEBOM OpraHu3aliy U 3BOJIIOLUH, CO3AAET
YCIIOBHS JJIS: TMO3HAHMSI 3aKOHOB KMBOM MPHUPOJbI, GOPMHUPOBAHUS (PYHKIMOHAIBHOM I'pPaMOTHOCTH, HaBBIKOB 370pPOBOTO M 0€30MacHOro o0pasa >KU3HH,
9KOJIOTMUYECKOT0 MBILUIEHHUS, IIEHHOCTHOTO OTHOILIEHHUS K KUBOM MPUPOJIE U YEIIOBEKY.

Bosbiioe 3HadeHne OMONOTHS MMEET TaKkKe JUIs pelleHUs] BOCIIUTATEIbHBIX M PAa3BUBAIOLIMX 3aJad CpeIHero oodiero oOpa3oBaHusi, COLUAIN3AUN
oOyuatouxcs. M3ydenne 610a0ruu oOecrneuynBaeT yCiaoBUs Uisl GOPMUPOBAHUS UHTEIUIEKTYaIbHBIX, KOMMYHHKAIIMOHHBIX U UH(QOPMAIIMOHHBIX HaBBIKOB,
ACTETUYECKOM KYJIBTYpPBI, CIIOCOOCTBYET MHTETPALMU OMONOTHYECKUX 3HAHUN C MPEACTABICHUSAMH M3 JAPYTHX y4eOHBIX MPEAMETOB, B YaCTHOCTH, (PU3MKH,
XUMHH U reorpadguu. HazBanHbIe MOI0KEHUS O IIpeIHa3HaYeHUH y4yeOHoro npeameTa « bruoiaorusy coctaBuiid OCHOBY Ui OIpe/ieieHHs] TOJX0A0B K 0TOOPY
U CTPYKTYpPUPOBAHHIO €T0O COJEP KAHUs, IPEICTABIEHHOIO B IPOrpaMMe 10 OUOJIOTHH.



Ot10op conepxanus yuebHoro npeamera «buosorus» Ha 6a30BOM YpOBHE OCYIIECTBIIEH C MO3ULUHN KYJIbTYPOCOOOPA3HOI0O MOJAX0/1a, B COOTBETCTBUU C
KOTOPBIM 00ydarouuecs: J0JDKHBI OCBOUTH 3HAHMUSA M YMEHHS, 3HAUUMbIC Ui (OPMUpPOBaHHS OOIIEH KyJIbTYPBHI, OMPEACISIOMNE aJJeKBaTHOE MOBEICHHE
4eJIOBEKAa B OKpY’Karolllel NMPUPOAHON cpezie, BOCTPEOOBaHHbIE B MTOBCEJHEBHOM JKM3HU M IPAKTUYECKOH nesrenbHOCTH. Ocoboe MecTo B 3TOH cUCTEMeE
3HAaHUI 3aHUMAIOT 3JEMEHTHI COIEP KaHUs, KOTOPBIE CIy’KaT OCHOBOW il ()OPMHUPOBAHUS MPEACTABICHUN O COBPEMEHHOW €CTECTBEHHO-HAYYHOH KapTHHE
MHpa ¥ LIEHHOCTHBIX OPUEHTALUAX JTUYHOCTH, CHOCOOCTBYIOLINX TYMAaHU3aLUU OMOJIOrMYECKOro 00pa3oBaHusl.

CTpyKTypupOBaHHE COAEP)KaHUS Y4eOHOro Marepuana B MpOrpaMMme Mo OMOJOTMH OCYIIECTBICHO C y4ETOM NPUOPUTETHOTO 3HAYEHUS 3HAHUH 00
OTJIMYUTEIBHBIX OCOOCHHOCTSIX JKUBOW MPUPOJBI, 0 €€ ypOBHEBOM OpraHM3allMU U 3BOJIIOLMU. B COOTBETCTBHM C 3TUM B CTPYKType y4eOHOro npeamera
«buonorus» BbIICICHBI CIEIYIONIIUE COAEpKaTeNbHbIC IMHUM: «brosorus kak Hayka. MeTobl HaydHOTo MO3HaHU, «KiteTka Kak OMoIorHdecKasi CUCTEMaY,
«Opranusm kak Ouosoruueckas cucrtema», «CucremMa 1 MHOrooopa3ue OpraHMyeckoro MUpa», « DBONIOLUA KUBOH NMPUPOIbI», « DKOCUCTEMBI U MIPUCYIIHE
UM 3aKOHOMEPHOCTH.

Llenp u3yuyenus ydyeGHoro mpenmera «buosorus» Ha 0a30BOM ypoOBHE — OBJIaieHHE OOYYarOIIMMUCS 3HAHUSIMH O CTPYKTYpHO-(DYHKIIMOHAJIBHON
OpTaHU3aIMH KUBBIX CUCTEM Pa3HOTO paHTa M MpuoOpeTeHre YMEHUI MCIONb30BaTh ATH 3HAHUS JJIS TPAMOTHBIX JCHCTBUI B OTHOIICHUU OOBEKTOB KUBOU
IPUPOJIBI M PEILICHHSI Pa3JInYHbIX )KU3HEHHBIX ITPOOJIEM.

JlocTmKeHne el n3y4eHns yueOHoro npenmera «bronorus» Ha 6a30BOM ypoBHE 00€CTICUMBACTCS PELIICHUEM CIIEAYIOIINX 3a/1a4:

OCBOCHHE OOYYaIOIIMMHUCS CUCTEMBbl 3HAHUH O OMOJIOTMYECKUX TEOpHUSX, YUEHHSX, 3aKOHAX, 3aKOHOMEPHOCTAX, TMIIOTe3aX, IMpaBUIIaX, CIyXalluxX
OCHOBOM i1 (pOPMUpPOBAHUS IPEACTABICHUII O €CTECTBEHHO-HAYYHOW KapTHHE MHpa, O METOJaX HAy4YHOIO II03HaHUs, CTPOEHUHU, MHOrooOpa3suu M
0COOEHHOCTSIX KMBBIX CUCTEM PAa3HOI'0 YPOBHS OpraHM3allii, BBIAAIOIIUXCSA OTKPBITHAX U COBPEMEHHBIX UCCIIEI0BAaHUSIX B OMOJIOTHH;

(dbopmupoBaHKEe y 00YJAIOIINXCS TO3HABATEIBHBIX, HHTEIUICKTYAIBHBIX U TBOPUECKUX CIIOCOOHOCTEH B MpOIecce aHAIM3a JaHHBIX O MYTSIX Pa3BUTHUS B
OMOJIOTMHU HAayYHBIX B3IJISA0B, UICH U TOJXO0/I0B K U3YUEHHUIO )KUBBIX CUCTEM Pa3HOT0 YPOBHS OpraHHU3alluy;

CTaHOBJIEHHE y OoOyuaroluxcs o0I1ei KyJIbTypbl, QyHKIIMOHATBLHOW IPaMOTHOCTH, Pa3BUTHUE YMEHHUM OOBSCHATH U OLEHUBATh SBJICHUSI OKPYKAIOLIETO
MUpa )KUBOI MPUPOJIBI HA OCHOBAHUM 3HAHUI U OIBITA, MMOJYYEHHBIX [TPU U3yUYE€HUH OMOJIOTHY;

¢dbopMupoBaHHE Yy OOYyYarOIIMXCS YMEHUH WUIIOCTPUPOBATh 3HAYEHHE OMOJIOTMYECKMX 3HAHUU B MPAKTUUYECKOM NEATENbHOCTH YeJIOBEKa, Pa3BUTHU
COBPEMEHHBIX MEUIIMHCKUX TEXHOJIOTUH U arpoOHMOTEXHOJIOTHil;

BOCIIUTaHHE YOEXKAEHHOCTH B BO3MOXXHOCTH TO3HAHMS YEJIIOBEKOM >KMBOW IPUPOJIbI, HEOOXOJUMOCTH OEpEeKHOr0 OTHOIIEHHUS K HEeH, COOJ0/IeHUs
TUYECKUX HOPM IPH MIPOBEAECHUU OMOJIOTHUECKUX UCCIIEI0BaHMA;

OCO3HaHUE [IEHHOCTU OMOJIOTMYECKUX 3HAHUM JIsl TOBBILIEHUS YPOBHS 3KOJOTUYECKON KYJIbTYpBbI, 1151 (POPMUPOBAHUS HAYYHOTO MUPOBO33PEHMUS;

NpPUMEHEHHE NPUOOPETEHHBIX 3HAHMW M YMEHUH B TOBCEAHEBHOM XM3HM JJIS OLEHKH MOCJIEICTBHM CBOEH [eATENbHOCTH IO OTHOIIEHHIO K
OKpYy’Karollen cpejie, COOCTBEHHOMY 3710pOBbI0, 00OCHOBaHME U COOITIOAEHUE MEP MPOPHUIAKTUKH 3a00JI€BaHUM.

B cucreme cpennero obmiero oopasoBanust «buosorus», u3yyaemas Ha 6a30BOM ypOBHE, SIBJISIETCS 003aTeIbHBIM YUYEOHBIM MTPEIMETOM, BXOAAIIUM B
COCTaB MpeIMETHON 0071acTH «ECTeCTBEHHO-HAYYHBIC TPEMETHI.

Jlnst u3ydeHust Ouonoruu Ha 6a30BOM YpPOBHE cpeaHero ooOriero obpasoBanust orBoautcst 68 vacos: B 10 xmacce — 34 yaca (1 yac B Henemo), B 11
kiacce — 34 gaca (1 gac B Hezelio).



COJEP)KAHUE OBYYEHUA
10 KJIACC

Tema 1. buosiorusi Kak Hayka.

Bbuonorus kak Hayka. CBA3b OMOJIOTHHU C OOIIECTBEHHBIMH, TEXHHUECKUMH U JPYTUMHU €CTECTBEHHBIMU HayKaMH, (GUIOCO(pUEH, 3TUKOM, ICTETHKON 1
npaBoM. Poiib 61onoruu B popMUpOBaHUU COBPEMEHHOW HAy4yHOM KapTUHBI Mupa. CucreMa OMOIOTrHYeCKUX HayK.

Metoabl TO3HAHUS JKUBOW MPHUPONBI (HAOMIOJCHHE, SKCIEPUMEHT, OMNHMCAaHUE, H3MEepeHHe, KiacCH(HKanus, MOJACIUPOBAHUE, CTATUCTUYECKAas
00paboTKa TaHHBIX).

JdemoHcTpaumnu:

[Hoptpetsr: Y. Hapeun, I'. Menaens, H. K. Konbuos, Ix. Yorcon u @. Kpuk.

TaOmuis! u cxeMbl: «MeTo/ bl TO3HAHUS )KUBOM IPUPOBI».

JlaGopaTopHble H NpaKTH4YecKne padoThbi:

[Ipaktuueckas padota Ne 1. «Mcrnonap30Banue pa3InyHbIX METOAOB MPU U3YUYECHUU OMOJIOTUUECKUX 0OBEKTOBY.

Tema 2. ’KuBble cMCTEMbI M X OPraHU3aI U,

JXussie cuctempl (OMOCUCTEMBI) KaK IPpeAMET U3ydeHust Onojaoruu. OTINYne )KUBBIX CUCTEM OT HEOPTaHUYECKOW MPHUPO/IBI.

CpoiicTBa OmocucTeM W HUX pa3HOOOpazue. YPOBHHM OpraHuU3allud OWOCHCTEM: MOJEKYJSPHBIA, KIETOYHBIA, TKAHEBBIH, OpPraHU3MEHHBIH,
MO JIIIUOHHO-BUIOBOM, IKOCUCTEMHBIH (OMOTe0eHOTHIECKHH ), OMOCHEPHBIH.

JdemMoHcTpanum:

Tabnuue! u cxembl: « OCHOBHBIE TPU3HAKYU KU3HU», « Y POBHHM OpraHU3aluH KUBOM IPUPOIBI».

Ob6opynoBanue: Moaens Monekynbsl JJHK.

Tema 3. XuMHYecKHil COCTAB U CTPOEHME KJIETKH.

XVMMHYECKUH COCTaB KIETKU. XUMHUYECKHUE MIEMEHTBI: MaKpO3JIEMEHTBI, MUKPO3JIEMEHTHI. BoJla 1 MUHEpaJIbHbIE BELLIECTBA.

@OyHKIMH BOJbI U MUHEPAIbHBIX BELIECTB B KieTke. [loanepxanne ocMoTHUecKoro 6anaHca.

benxu. CoctaB u cTpoeHne 6€IKOB. AMUHOKHMCIOTHI — MOHOMEpHI OenkoB. HezamMeHrnMble U 3aMEHMMbIE aMUHOKHUCIOThl. AMUHOKHUCIIOTHBIH COCTaB.
VYPOBHU CTPYKTYpHI OEITKOBOI MOJIEKYJIbI (II€pBUYHASA, BTOPUYHAs, TPETHUUHASL U YETBEPTUYHAS CTPYKTypa). XUMUYECKHE CcBOIcTBa OenkoB. buonornueckue
(byHKIMN OEIKOB.

®epMeHThl — OMonormyeckue karanuzatopbl. CTpoeHue QepmeHTa: aKTUBHBIM IeHTp, cyOcTpaTHas cnenupuvHocts. KopepmeHnTsl. Butamussbl.
Otnuuus GepMEHTOB OT HEOPraHMYECKUX KaTalu3aTOPOB.

VYrneBonpl: MoHOcaxapuabl (TJIOKO3a, puOO3a M JIe30KCHUpHO03a), aucaxapuabl (caxaposa, JIaKTo3a) M TOJucaxapuibl (Kpaxmaj, TIWKOTEH,
LeJITI0103a). bruonornueckue GpyHKIUHN yTIeBO0B.

Jlunuaer: Tpurnuuepuasl, ¢ochonunuasl, crepouabl. ['nnpodunsHO-rUAPOoPOOHBIE cBolicTBa. buonorumueckue QyHknuu aunuao. CpaBHEHHE
YTJIEBO/IOB, OCJIKOB U JIUIHJIOB KaK HICTOUHUKOB SHEPIUH.



Hyxnennoseie kucnoter: JIHK u PHK. Hykneotuasr — MmoHoMepbl HykiIenHOBBIX KuciIoT. Ctpoenue u ¢ynknuu JJHK. Ctpoenune u pynkmuu PHK.
Bunet PHK. AT®: cTtpoenue u QyHKIUH.

[MuTonorus — Hayka o kieTke. KierouHnas Teopus — npuMep B3aMMOAEHCTBUS UK U (aKTOB B HAYYHOM ITO3HAHUU. MEeTO bl N3yUeHUs! KICTKH.

Knerka kak memoctHas xuBas cucrema. OOmiye mpu3HaKM KJIETOK: 3aMKHYyTasl HapykHass MemOpana, monekynsl JIHK kak reHermueckuil ammapart,
cucreMa cuHTe3a Oelika.

Tumbl kneTok: sykapuoTHyecKas U npokapuorudeckas. OcoOEHHOCTH CTPOCHUS NMPOKapUOTHYECKOl kieTku. Knerounas crenka Oakrepuii. CtpoeHue
AYKapUOTHYECKOM KIeTKU. OCHOBHBIC OTIMYHS PACTUTEIBLHOM, J)KUBOTHON M TPUOHOM KIICTKH.

[ToBepXHOCTHBIE CTPYKTYpBI KJIETOK — KJIETOYHAsl CTEHKAa, TJIMKOKAIMKC, WX ¢yHkuuu. Ilnazmatmueckas memOpana, e€ cBoiicTBa W (PyHKIUH.
[Mutonnasma u e€ opraHouabl. OnHoMmeMOpanHble opraHoujsl kinerku: OIIC, anmapar ['oabmxu, nuzocomsl. ITomyaBTOHOMHBIE OpPraHOM[bBI KIIETKH:
MUTOXOHJIpUH, IIacTUbl. IIponcxoxaenne MUTOXOHApUN U muacTua. Buasl miactua. HememOpaHnHble opraHoubl KJIETKU: puOOCOMBI, KIETOUYHbBIN LEHTD,
LIEHTPUOJIN, PECHUYKH, )KTYTUKH. DYHKIIMM OPraHOUIO0B KJIETKH. BKiroueHus.

SAnpo — perynsaTopHbli HeHTp KiIeTKu. CTpoeHue siipa: siiepHasi 000J04YKa, KapuoIia3Ma, XpoOMaTuH, SIIPBIIIKO. XPOMOCOMBI.

Tpancnopt BeleCTB B KIIETKE.

JdemoHcTpaumnu:

[Toptpetsr: A. JleBenryk, P. I'yk, T. lIBann, M. IlIneiinen, P. Bupxos, Jx. Yorcon, ®. Kpuk, M. Yunkunc, P. ®pankiun, K. M. bap.

Juarpammsl: «PacnpenesieHne XMMAYECKUX AIEMEHTOB B HEXKUBOM Ipupoe», «PacnpeneneHne XUMUYECKUX 2JIEMEHTOB B )KUBOU ITPUPOLIE.

Tabmuue! n cxemsl: «Ilepuoanueckast Tabaua XUMUYECKUX 3JIEMEHTOB», «CTpoeHUEe MOJIEKYJIbl BOAb, «buocunres 6enkay, «CTpoeHue MOJIEKYIIbI
oenkxa», «Ctpoenue pepmentay, «Hyxiennosbie kucnotel. JJHK», «Ctpoenne monekynsr AT®O», «CtpoeHue SyKapuOTHYECKO KieTkn», «CTpoeHue
KUBOTHOM KJIETKN», «CTPOEHHE PaCTUTEIbHON KIETKN», « CTpOEHNE MPOKapHUOTUIECKON KIETKN», «CTpOEHUE sapa KIETKN», « Y IIEBOABD, «JIMIUabD.

O6opynoBaHue: CBETOBOW MUKPOCKOII, 000pYyI0BaHUE JUIsl TPOBEICHUSI HAOIIOACHUM, U3MEPEHUI, SKCIIEPUMEHTOB, MUKPOIIpENapaThl pacCTUTEIbHbIX,
KMBOTHBIX U OAKTE€PUATBbHBIX KIETOK.

JlabopaTopHble U MPaKkTHYeCKUe PadoThI:

JlaGopatopHnas pabota Ne 1. «3yueHne kaTaluTHYECKOM aKTUBHOCTH ()epMEHTOB (Ha MPUMeEpPe aMUIa3bl MM KaTajasbl)».

Jlaboparopnas padota Ne 2. «M3yueHne cTpoeHUs KJIETOK pacT€HU, KUBOTHBIX U OAaKTEpUil MO MUKPOCKOIIOM Ha FOTOBBIX MHUKpOIIpenapaTax u ux
OIIMCaHUE.

Tema 4. /KusHeaessTeJIbHOCTb KJIETKH.

OOmeH BemiecTB, WM MeTa00IM3M. ACCUMUISAIUS (TJIACTHUECKUA OOMEH) W JAMCCUMUISAIMS (SHEpreTHYecKuii oOMeH) — JB€ CTOPOHBI €IHMHOTO
nporecca Metabonusma. Posib 3aKOHOB COXpaHEHHUs BEUIECTB U SHEPTUU B IOHUMaHUU METa00IM3Ma.

Tumnbl oOMeHa BeiecTB: aBTOTPO(HBINA U reTepoTpodHbIA. Poib hepMeHTOB B 0OMEHE BEIIECTB U NPEBPAIIEHUHN SHEPTHH B KIIETKE.

®dortocuntes. CBeToBast M1 TeMHOBas (a3bl poTrocuHTe3a. Peakiuu ¢potocunTe3a. dpdexTuBHOCTH PoTOCHHTE3a. 3HAUeHHE (HOTOCHHTE3a [Tl )KU3HU Ha
3emiie. Bausinue ycinoBuit cpenibl Ha OTOCHHTE3 M CIIOCOOBI MOBBIIIEHUS €r0 IPOAYKTUBHOCTH Y KYJIbTYPHBIX PaCTCHUH.

XeMocHHTe3. XeMOCHUHTE3UpYIolIe OakTepru. 3HaUeHHE XEMOCUHTE3a JUIsl )KU3HU Ha 3eMIle.



OHepreTudyeckuii oOMeH B KjeTke. PaciieruieHue BellecTB, BbIACICHUE U aKKyMYJIHMPOBAaHHE SHEPIUU B KIIETKE. DTallbl SIHEPreTHYECKOro oOMeHa.
I'mukonu3. bpoxenune u ero Buuael. KuciopogHoe okuciaeHue, WiId KietouHoe abixanue. OxucnutensHoe (ocopunupoBanne. IP(HEKTUBHOCTH
HHEPreTUYEcKOro 0OMeHa.

Peakium matpuunoro cuHTes3a. I'enetnueckas nnpopmanus u JIHK. Peannsanuns renerndyeckoil nndopmMaiuu B KieTke. [ eHETHUECKUH KOJ U €ro
cBoiictBa. Tpanckpunius — marpudsbiid cuate3 PHK. Tpancnsuus — 6mocunrte3 Oenka. Dranbl Tpanciasuun. KoaupoBanue aMMHOKUCIIOT. Posib pubocom B
OouocuHTe3e Oenka.

Hexnerounslie ¢popmbl xu3HM — BUpYChl. Mctopus otkpeitus BupycoB (/. M. MBanoBckuit). OCOOEHHOCTH CTPOEHUS U KU3HEHHOI'O LIMKJIA BUPYCOB.
bakrepuodaru. bone3nu pacteHuii, KUBOTHBIX M YEIOBEKA, BhI3bIBaEMbIe BUpycamu. Bupyc nmmynonepunura yenoseka (BUY) — Bo3Oynurens CIINa.
OOpatHas TpaHCKpUIILMS, peBepTa3a u uHTerpasa. [Ipodunaktuka pacpocTpaHeHUs BUPYCHBIX 3a001€BaHU.

JdemoHcTpaumnu:

[Toptpetsr: H. K. Konsuos, 1. . UBanosckui, K. A. Tumupszes.

Tabmuubl u cxembl: «Tunel nutanusy, «Metadomu3zm», «MUTOXOHIPUST», «DHEPreTUUECKU oOMeny», «Xmopomiact», «Dotocuntes», «CTpoeHue
JHHK», «Ctpoenue u ¢pyHKUHOHHpOBaHUE IeHay, «CuHTe3 Oenkay», «['eHetnueckuit kom», «Bupyce», «bakrepuodarun», «CTpoeHHe U KU3HEHHBIA ITUKII
Bupyca CIIM/1a, Oakrepuodaray, «Perukanus JJHK».

O6opynoBanue: mogenu-anmMkanuu «Yasoenue JJHK u tpanckpunuus», «bnocunres 6enka», «CTpoeHue KIeTKu», Moaeab ctpykrypsl JJTHK.

Tema 5. PasMHoO:KeHHe U MHANBHAYaJbHOE Pa3BUTHE OPTraHU3MOB.

Knerounslif UK, UK )KU3HEHHBIA UK KieTku. MHTepdaza u muro3. IIponeccel, nporekatoniye B uHTepdase. Pernnmmkanus — peakiust MaTpU4HOTO
cuareza J[HK. Crpoenne xpomocomM. XpOMOCOMHBIM Habop — KapuoTunl. JWMIOWAHBIA W TalUIOMIHBIA XPOMOCOMHBIE HAOOPBL. XPOMAaTHIBL.
[MuTosmornyeckue OCHOBBI PA3MHOKEHUS U MHIMBUYaJIbHOTO PAa3BUTHS OPraHU3MOB.

Henenue xnetku — Muto3. Craguu mutosa. [Iporeccsl, mpoucxoasiue Ha pa3HbIX CTaAUSIX MUTO3a. buonoruueckuii cMbpIC MUTO3A.

[Tporpammupyemasi rudesb KJIETKU — aloITo3.

@opMBbl pa3MHOXKEHHUSI OpraHU3MOB: Oecrosioe U 1mojoBoe. Buapl 6ecnonoro pa3sMHOKEHUS: I€JI€HHE HaJABOE, TOYKOBAHUE OJIHO- U MHOTOKJIETOYHBIX,
CropooOpa3oBaHue, BereTaTUBHOE pa3MHOXKeHHE. MICKyCCTBEHHOE KIIOHHPOBAaHHE OPraHU3MOB, €r0 3HAUE€HUE IS CEJIEKLIUH.

[TonoBoe pa3MHOKEHUE, €T0 OTIIMYUS OT OECIOI0rO.

Meiio3. Cranun meitosa. IIpoueccsl, npoucxoasmue Ha cragusax Menosa. [loBegenne xpomocom B meiiose. Kpoccnnrosep. buonornyeckuii cMbIca U
3Ha4YEeHHE MeWo3a.

I'ameTorenes — mporuecc 00pa3oBaHUs MOJOBBIX KIETOK Y >KUBOTHBIX. [10JIOBBIE Kelle3bl: CEMEHHUKH U siMYHUKU. OOpa3zoBaHUE M Pa3BUTHE MOJOBBIX
KJIETOK — rameT (CnepMaro30ouj, SHIEeKIeTKa) — clepMarorene3 u oBoreHe3. OCOOEHHOCTH CTPOEHUS SIMIEKIETOK U crepmMaro3ouaoB. OmiogoTBOpEHUE.
[TapTenorenes.

WnauBuayanbHoe pa3BUTHE (OHTOreHe3). OMOpUOHANbHOE pa3BUTHE (IMOpHOreHe3). DTanbl SIMOPUOHAIBHOTO Pa3BUTHS Y MO3BOHOYHBIX KMBOTHBIX:
npoOieHune, racTpyJssius, opranoreHes. [loctaMOpuoHanbHoe pazBuTHe. THIIBI TOCTIMOPHOHAIBHOTO PAa3BUTHS: TIPsSMOE, HempsiMoe (JIMUMHOYHOE). BiusHue
Cpelbl Ha pa3BUTHE OPraHU3MOB, (aKTOPHI, CIOCOOHBIE BBI3BIBATH BPOKIEHHBIE YPOICTBA.

Poct u pa3zButue pactenuil. OHTOreHe3 IBETKOBOI'O PACTEHUS: CTPOCHUE CEMEHH, CTaIUU Pa3BUTHSL.

JdemoHcTpauuu:



Tabmumpl 1 cxembl: «DoOpMbl pa3MHOXKEHHS OPraHU3MOBY», «J[BOWHHOE OIUIOAOTBOpEHHE Y IBETKOBBIX pacTeHuil», «BereraTMBHOE pa3MHOKEHUE
pactenuii», «/lenenue kinetku Oakrepuiny, «CTpoeHUE TOJOBBIX KIETOK», «CTpoeHue XpoMocoMbly, «Knetounsiii nukm», «Permmukarmus JTHK», «Muros3y,
«Meiio3y, «IIpsmoe u HenpsMoe pa3BUTHEY, «] 'aMeTOreHe3 y MIIEKONMUTAKOUIUX U YeI0BeKa», « OCHOBHBIE CTAJUU OHTOI'€HE3a».

O6opynoBaHme: MHUKPOCKOI, MUKporpenaparsl «CrepMaTo30HIbl MIICKOITUTAIONIETO», «SIHIIeKIeTKa MIICKOMUTarmero», «Kapuokunes B KIeTKax
KOpeIlIKa JyKa», MarHuTHas MoJenb-antuinkanus «Jlenenue xkierku», monens JJHK, monens meradasHoit XpoMOCOMBI.

JlaGopaTopHble M IpaKTHYeCKHEe PadOThI:

Jlaboparopuas padota Ne 3. «HaGmrogenne MuTo3a B KJIeTKaX KOHYMKA KOpEIIKa JIyKa Ha TOTOBBIX MUKpOIIpenaparaxy.

Jlaboparopuas pabota Ne 4. «M3yueHne CTPOCHUS MOJIOBBIX KJIETOK HA TOTOBBIX MUKPOTIpErapaTax.

Tema 6. HacsieicTBEHHOCTh U K3MEHYUBOCTH OPraHU3MOB.

[Ipeamer u 3amaum renetuku. Mcropusi pa3BuTusi reHeTUKU. Poib 1muTooruM M SMOpPHOJIOTHM B CTAHOBJICHUM TEHETUKH. Bkiag poccuiickux u
3apyOexHBIX YYEHBIX B pa3BUTHE TE€HETUKU. METOoAbl TeHETUKU (TUOPUIOIOTUYECKUHM, LUTOTEHETHYECKH, MOIEKYISIpHO-TeHeTndeckuii). OCHOBHbBIE
TEHETUYECKHUE MOHATHS. [ eHeTHUecKass CHMBOJIMKA, UCIIOJIb3yEMasi B CXEMaX CKPEIMBaHHIA.

3aKOHOMEPHOCTH HACJIeJOBaHMs IPU3HAKOB, ycTaHOBIEeHHbIE I'. MenaeneMm. MoHoruOpuaHoe cKpelmuBanue. 3aKkoH eAMHO00pa3usi THOPUIOB MEPBOTO
nokoseHus. [IpaBuino qoMuHUPOBaHUS. 3aKOH paclIeTUIeHHs MpU3HakoB. [ unore3a unctoTel ramet. [1oiHOE 1 HenmoJIHOe JOMUHHPOBAHHUE.

JlurubpugHoe CKpelmuBaHHe. 3aKOH HE3aBUCMMOTO HacjeloBaHUs Npu3HakoB. LluToreHermueckre OCHOBBI JUTHOPUAHOTO CKPEIIMBaHUA.
AHanmm3upylomee cKpemuBanue. Vcrnonp30BaHne aHATH3UPYIONIETO CKPEIUBAHUS IS OTIPEICIICHUS TeHOTHITA OCOOH.

CuerieHHoe HacnenoBaHue npuszHakoB. Pabora T. Moprana mo CHEIUIEHHOMY HacleJOBaHHIO reHoB. HapylneHue crernsieHus reHoB B pe3yJbTaTe
KPOCCHHIOBEpA.

XpOMOCOMHas TEOPUS HACIEICTBEHHOCTH. [ eHeTuuecKre KapThl.

['eneTtuka nmoma. XpoMoCOMHOE ompeieiieHue T1oj1a. AyTOCOMBI M MIOJIOBBIE XPOMOCOMBI. ['OoMOraMeTHbIE U TeTeporaMeTHbIe opranu3mbl. HacinenoBanue
MPU3HAKOB, CLUEIICHHBIX C IIOJIOM.

N3MenunBOCTh. BUIIBI M3MEHUYMBOCTH: HEHACIEICTBEHHAs W HACJlEACTBEHHass. Poyib cpefpl B HEHACIEICTBEHHOW M3MEHYMBOCTU. XapaKTEPUCTUKA
MOIU(PUKAIIMOHHON U3MEHYNBOCTH. BapuanimoHHbIi psi ¥ BapuanronHas kpubas. Hopma peakiun npusHaka. KonndecTBeHHbIE M KaueCTBEHHBIC MTPU3HAKU
1 uxX HopMa peakiuu. CBoicTBa MOIU(PUKAIIMOHHON N3MEHUHNBOCTH.

HacnencTBenHasi, Uiy reHOTUNHMYECKasi, M3MEHYMBOCTh. KoMOWHATHBHAS M3MEHYMBOCTh. Mel03 M TMOJOBOM MpoIlecc — OCHOBAa KOMOWHATHUBHOM
M3MEHYMBOCTH. MyTalinoHHasi n3MeHUnBOCTh. Kiaccudukanys MyTanuii: reHHble, XpOMOCOMHBIE, TeHOMHbIE. YacToTa U NpUYuHbl MyTaluid. MyTareHHbie
(akTopbl. 3aKOH TOMOJIOTHYECKHX PSIIOB B HaclneACcTBeHHOU n3MenunBoctu H. V. BaBuiona.

BuesnepHast HacIeACTBEHHOCTh U U3MEHYUBOCTb.

I'eneruka uenoBeka. Kapuotun uenoBeka. OCHOBHBIE METOIbl TEHETHKH YENOBEKA: T'eHEATOTWYECKUH, ONU3HEIOBBIA, IUTOTEHETHUYECKHIA,
OMOXWMHUYECKHM, MOJICKYJIIpHO-TeHeTHUecKii. COBpEeMEHHOE OIpE/ICICHIE TEHOTHIIA: TOJTHOTEHOMHOE CEeKBEHHPOBaHUE, TEHOTHUITMPOBAHKE, B TOM YHCIIE C
nomoreio [111P-ananuza. HacnenctBennbie 3a001eBaHus YeOBEKa: TeHHbIE 00JIe3HU, O0JIE3HH C HACIEICTBEHHOU MPeIpacioIoKeHHOCThI0, XPOMOCOMHEIE
oomne3nn. CoMaTnyeckne U reHepaTuBHbe MyTanud. CTBOJIOBBIE KJIETKH. [IpMHIMIBI 370pOBOTO 00pa3a KW3HH, JUATHOCTUKH, MPO(IIAKTUKA U JICUCHUS
TeHeTUYECKUX Oomne3Hel. MeauKo-reHeTH4eckoe KOHCYJIBTUPOBAHHE. 3HAYCHHE MEAMIIMHCKOW TEeHETHUKU B TMPEAOTBPAIICHUU M JICUCHUH TeHETHUYECKUX
3a0071€BaHUI YEIOBEKA.



JdemoHcTpauuu:

[optpetsl: I'. Menaens, T. Mopran, I'. ne ®pus, C. C. UerBepuxos, H. B. Tumodees-Pecosckuii, H. V. BaBuiios.

Tabmuuel u cxembl: «MOHOIMOPUIHOE CKpPEIIMBAHUE U €r0 LUTOICHETHUYECKash OCHOBA», «3aKOH PACILEIUIEHUS U €ro LUTOI€HETHYecKas OCHOBaY,
«3aKOH YHCTOTBHI TameT», «JlurubpuaHoe ckpemuBaHue», «LluTomormueckue OCHOBBI AUTHOPUIHOTO CKpelmmBaHUs», «Meiio3y», «B3aunMmopencTue
QJIJICNIBHBIX T€HOBY, «['eHeTnYecKue KapThl paCTCHU, )KUBOTHBIX U YEJIOBEKa», «l 'eHeTHKa 110J1a», «3aKOHOMEPHOCTH HACJIEIOBaHMs], CLEIUIEHHOTO € IIOJIOMY,
«Kapuotunsl genoBeka M KUBOTHBIX», «Buasl msmenunBocti», « MoaudukaoHHas H3MEHYUBOCThY, «HacnenoBanue pesyc-daxtopa», «l'eHeTnka rpymni
KpOBW», «MyTallMOHHAs U3MEHYUBOCTDY.

Ob6opynoBanue: Moaenu-anmuMkanuu «MOHOTHOpHIHOE CKpeluBaHuey», «HemomHoe nomuHupoBanuey», «urudpuaHoe ckpemuBanue», «Ilepexkpécrt
XPOMOCOM», MUKPOCKOII U MUKpoIpenapar «/[pozodunay (Hopma, myTauun ¢GopMbl KpbUIbEB U OKPACKH Tela), repoapuii «I opox moceBHOI».

JlaGopaTopHble M IPaKTHYECKHE PA0OThI:

JlaGopatopHnas paborta Ne 5. «3yueHue pe3yabTaToB MOHOTMOPUIHOTO M JUTMOPUAHOTO CKPEIMBAHUS Y IpO30(HIIbI HA TOTOBBIX MUKPOIIPENapaTax».

JlaGopatopnas paborta Ne 6. «M3yueHne MoupuKamOHHONW U3MEHUYNBOCTH, TOCTPOSHUE BAPHALIMOHHOTO Psi/ia M BAPHALIMOHHON KPUBOW.

JlaGopatopnas pabora Ne 7. « AHanmu3 MyTanuii y Jpo30(uiisl Ha FOTOBBIX MUKPOIIpENapaTax.

[IpaxTnueckas padorta Ne 2. «CocTaBiieHHE U aHaJIU3 POJOCIOBHBIX YEIIOBEKAY.

Tema 7. Cesiexkniusi opranu3zmMoB. OCHOBBI OMOTEXHOJIOTHH.

Cenexuusi Kak HaykKa M Tpolecc. 3apoKIACHHE CeNeKIu U aomecTukanus. Yuenue H. M. BaBuioBa o neHTpax NMpOUCXOXKIEHHUS U MHOrooOpasus
KyJIbTYPHBIX pacTeHUU. LIeHTpbI IPOUCX0KAEHHS TOMAIIHUX )KUBOTHBIX. COPT, TOPOAA, IITAMM.

CoBpeMeHHBIE METO/ABI CelleKIMU. MaccoBbIi W WHAMBHIYaJbHBI OTOOPHI B CEJEKIMH pAcCTeHWH W HKUBOTHBIX. OIeHKa 3KcTepbepa.
bnuskoposncTBeHHOE cKpeuiBaHue — WHOpUAMHT. YUucras nauHusa. CkpeluMBaHUE 4YUCTBHIX JHMHUE. ['etepos3uc, miam rubpuaHas cuina. HepoacteHHoe
CKpelrBaHue — ayropuauHr. OtnanéHnas rudpuanzanus u e€ ycrnexu. VIcKkycCTBEHHBIH MyTareHe3 M IOJyYeHHUE MOJIUIIONJ0B. JIOCTHKEHUS CEeNEKINU
pacTeHM, )KUBOTHBIX U MUKPOOPTaHU3MOB.

buortexHonorus kak oTpacib Npou3BojAcTBa. ['eHHas mHkeHepus. Jransl co3ganusi pekomOonHanTHOM JJHK 1 Tpancrennsix opranusmos. Knerounas
nHxeHepus. Kierounele KyabTypbsl. MHKpPOKIOHAJIbHOE Ppa3sMHOXKEHHE pacTeHHi. KiloHMpoBaHME BBICOKONPOAYKTUBHBIX CEIBCKOXO3SHCTBEHHBIX
OpPraHu3MOB. DKoJorndeckue u stuueckue rnpodnemol. 'MO — renetndecku MoaU(UIIMPOBAHHBIE OPraHU3MBI.

JleMoHCTpanuu:

IToptpetsr: H. Y. BaBunos, 1. B. Muuypun, I'. 1. Kapneuenko, M. @. IBaHOB.

Tabmuupel u cxembl: kapta «LIeHTpBI HPOMCXOXKAEHUS U MHOTrooOpas3us KyJIbTYypHBIX pacTeHui», «llopoabl TOMaIIHHUX >KMBOTHBIX», «CopTta
KyJbTYPHBIX pacTeHui», «Otnanéunas rudpuauzanus», «Padorsr akagemuka M. @. MBanosay, «[lonumnonausy, «O0beKTbl OMOTEXHOTIOTHIY, «KeTouHble
KyJbTYpPBI ¥ KJIOHUPOBaHUE», «KOHCTpyHpoBaHKE U IEPEHOC TEHOB, XPOMOCOM.

O6opynoBaHue: MyJISDKU TUIOZ0B U KOPHETIJIONOB TUKKUX (OPM U KYJIbTYPHBIX COPTOB pacTeHui, repoapuit « CenbCKOX03sIIICTBEHHBIE PACTEHHSI.

JlabopaTopHble U IPaKTHYeCKHe PadoThI:

Okckypeusi «OCHOBHBIE METOJbI W JIOCTHXKEHHUS CEJIeKIUH pAcTeHWH M JKMBOTHBIX (HA CEJEKIMOHHYIO CTaHIUIO, IIJIEMEHHYI0 (epMmy,
COPTOMCIIBITATENbHBIN yUacTOK, B TEIUIMYHOE X035CTBO, 1a00paTOPHIO arpOyHUBEPCUTETA I HAYYHOTO LIEHTPA)».
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Tema 1. DBoJIIOLIMOHHAS OHOJIOTHS.

[TpennochiIKu BO3HUKHOBEHHS HSBOJIOIMOHHONW TEOpHUU. DBOJIOIHOHHAS TEOpHs U €€ MecTo B Ouosiornu. BrusHue 3BOJIONMOHHONW TEOpUU HA
pa3BUTHE OMOJIOTUU U JPYTUX HaYK.

CeuperenncTBa 3BoMOLNUH. [laeOHTOIOrMUECKUE: TTOCIEI0BATENIBHOCTD TOSBICHUS BHJIOB B MAJICOHTOJIOTUYECKOH JIETONNCH, TIepEXOIHbIE (POPMBI.
buoreorpaguyeckue: cxoacTBO U pazauuue GayH U (Giaop MaTEPUKOB U OCTPOBOB.

OMOpPHUOIOrMYEcKHE: CXOACTBA U Pa3IniMsl SMOPHOHOB Pa3HbIX BUI0B MO3BOHOYHBIX. CpaBHUTEIbHO-aHATOMUYECKUE: TOMOJIOTMYHbIE, aHAJIOTUYHBIE,
pYIAMMEHTapHbIE OpraHbl, aTaBU3Mbl. MOJIEKYIISIpHO-OMOXUMUYECKHE: CXOICTBO MEXAHU3MOB HACJIEICTBEHHOCTH U OCHOBHBIX METa00JIMYECKUX IMyTEeH y Bcex
OpPraHHU3MOB.

OpomonnonHas Teopus Y. JlapBuna. Ilpeanocsuiky BO3HMKHOBEHMs JapBHHU3MA. J[BHKyIiHMe CHIIBI 3BOJIIOLUHU BUAOB 1O JlapBUHY (M30bITOYHOE
pPa3sMHOXKEHHE TIPU OTPAaHMYEHHOCTH PECYPCOB, HEOpeeIEHHAst N3MEHYHBOCTh, O0pb0a 3a CyIIEeCTBOBAaHHUE, ECTECTBEHHBII O0TOOD).

Cunternyeckas Teopus Bostoruu (CTI) u e€ 0CHOBHBIE OJOKEHHUS.

Muxkposontornus. [Tonmynsnus kak eIuHUIA BU1a U 3BOJIOLUY.

JiBrxyue cuibl ((hakTopbl) SBOJIIOLMU BUIOB B Mpupoje. MyTallMOHHBIN Npolecc U KOMOMHATHBHAS M3MEHUYMBOCTh. [lomysslinOHHBIE BOJHBI U
npeiid reHos. M3onsamust 1 Murpanusi.

EcrecTBeHHbII 0TOOp — HanpaBisIoIui GpakTop 3BoIOLUH. DOPMBI €CTECTBEHHOTO 0TOOpA.

[TprcnocoOIeHHOCTh OPraHU3MOB KaK pe3yJsbTaT dBoJIouH. [IpuMeps! nprcnocobaeHnii y oprann3MoB. ApoMopd 036l ¥ UH0TaI TAIHH.

Bun u BugooGpaszosanue. Kpurepuu Buga. OCHOBHbIE (GOPMBI BH1000pa30BaHMs: reorpapuueckoe, IKOJIOrHUECKOe.

Maxkpoaomtonusi. @opMbl 3BONTIOIUM: (UIIETHYECKAs], TUBEPTEHTHAs, KOHBEpreHTHas, apajuienapHas. HeoOpaTuMoCTh 3BOTIOINH.

IIponcxoxaeHnue oT HeclleUAIN3UPOBaHHBIX NpeaAkoB. [Iporpeccupyromas cnenuannzanys. AganTuBHas paauanus.

JdemoHcTpauuu:

IToprpetsr: K. JInunnei, K. b. Jlamapk, Y. lapsun, B. O. Kosanesckuii, K. M. bap, O. I'ekkens, @. Mromnep, A. H. Ceepros.

Tabmumpl u cxeMbl: «Pa3BUTHE OPraHWYECKOro MHpa Ha 3emiey, «3apOJbIld MO3BOHOYHBIX >KUBOTHBIX», «ApxeonTepukcy, «Dopmbl 00pbObI 3a
cyliectBoBaHue», «EcrecTBeHHBI 0TOOp», «MHOroobpasue copToB pacTeHuil», «MHoroobpaszue MmopoJ >XUBOTHBIX», «llomymsauumy», «MyTanuoHHas
U3MEHUYUBOCTHY, «Apomopdo3sl», «Maunoanantanumn», «O0mas aereHepauus», «/Buxyime cuibl 3Bomonnn», «Kapra-cxema Mapuipyra mnyremectsus Y.
HapBuHa», «bopr6a 3a cymiecrBoBaHue», «IIpucrnocobieHHOCTh OpraHu3MoBy, «I eorpadudeckoe BU1000pa3oBaHue, « IKOJIOIMUECKOE BUA000pa30BAHUEY.

O6opynoBaHMe: KOJIJIEKIUS HACEKOMBIX C PA3JIMYHBIMU TUIIAMU OKPAacKu, HAOOp MJIO/I0B U CeMsiH, KoyuleKus «[Ipumepsl 3aIMTHBIX MPUCTIOCOOIEH Ui
y AKHUBOTHBIX», MOJIeTb «OCHOBHBIE HAIIPABIICHUS SBOJIIOLUNY, 00bEMHAs Mojieb « CTPOSHHE TOJIOBHOT'O MO3Ta MO3BOHOYHBIX).

buoreorpaduueckas kapra mupa, KouleKius «@DopMbl COXPaHHOCTH HCKOMAeMbIX JKMBOTHBIX M pacTeHui», monenb ammiukanus «llepekpéct
XpOMOCOMY, BIaXHbIE INpenaparbl «Pa3BuTHe HacekoMoroy, «Pa3BuTHe JArymIkn», MUKponpenapar «Jlpozodmia» (Hopma, MyTauuu (opMbl KPbUIbEB U
OKpAacKH TeJna).

JlabopaTopHble U IPaKTHYeCKHe PadoThI:

Jlabopartopnast pa6ora Ne 1. «CpaBHEeHHE BUAOB IO MOP(POIOTHIECKOMY KPUTEPHION.
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Jlaboparopnas padota Ne 2. «Onucanue npucrnoco0JI€HHOCTH OpraHu3Ma U €€ OTHOCUTEIBHOTO XapaKkTepay.

Tema 2. Bo3HUKHOBeHHe H pa3BUTHE )KU3HU Ha 3emJie.

JloHayuHble TPEICTaBICHUS O 3apOXKIACHUM >XKU3HU. HayuHble TUIIOTE3bl BO3HMKHOBEHHS KU3HU HA 3emJyie: abMoreHe3 M MaHcrnepMusi. XuMUYecKas
HBOJIONMS. AOMOTCHHBIM CHHTE3 OPraHUYECKUX BEIIECTB M3 HEOPTaHUYECKUX. DKCIEPUMEHTAIBHOE MOATBEPKICHUE XUMHUYECKON »Boitonuu. HavyanbHble
sTanbl Ouonornyeckoil sBomonuu. I'unoresa PHK-mupa. @opmupoBanre MeMOpaHHBIX CTPYKTYpP M BO3HHKHOBEHHUE MPOTOKIETKU. [lepBble KIETKH M UX
sBoJIIOLIMSL. POPMUPOBAHNE OCHOBHBIX TPYIIIT KUBBIX OPIaHU3MOB.

PazButue xxu3uHu Ha 3emiie 1o 3pam U nepuoaam. Karapxeit. Apxelickas U mpoTepo3oickas 3pel. [laneo3olickas spa u €€ nmepuobl: KeMOPUHC KU,
OPJIOBUKCKH, CHITyPUHCKUH, JEBOHCKUN, KAMEHHOYTOJIbHBIN, IIEPMCKHIA.

Me3so3olickas 3pa 1 €€ Mepuoibl: TPUACOBBIN, OPCKUA, MEJIOBOM.

Kaiino3oiickast 3pa 1 €€ nepro/ibl: MajJIeOreHOBbIMA, HEOr€HOBBIN, aHTPOIIOT€HOBBIM.

XapakTepucTrKa KIMMaTa U reoJoru4ecKuX mnpoieccoB. OCHOBHBIE 3TaIlbl BOJIOIUU PACTUTEIBHOTO U JKUBOTHOTO MUpa. ApoMOp(O3bl Y pacTeHHH U
KUBOTHBIX. [losiBIEeHME, pacBET U BBIMUPAHKUE IPYII KUBbIX OPTaHU3MOB.

Cucrema OpraHM4eCcKOro Mupa Kak OTpakeHHe 3BOTOLNHU. OCHOBHBIE CUCTEMATUYECKUE IPYIIIBI OPraHU3MOB.

OBonronUs 4yenoBeKa. AHTPONOJIOTHS Kak Hayka. Pa3BuTue mnpeacTaBieHUN O MNPOMCXOXKJIEHUU uelnoBeKka. MeTojpl M3ydeHHs aHTPOIOreHe3a.
CxopcTBa M pa3inuus YeloBeKa U )KUBOTHBIX. CHCTEMAaTUUYECKOE MOJIOKEHUE YEJIOBEKa.

JBmwxynme cuibl ((pakTopel) anTporioreHesa. HacieacTBeHHas HI3MEHUYMBOCTh M €CTECTBEHHBIH 0TOOpP. OOmIEeCTBeHHBI 00pa3 KU3HU, U3TOTOBICHHE
opyAuil TpyAa, MBILIUIEHUE, PEYb.

OcHOBHBIE CTaJUU U BETBH JBOJIOLUU YETIOBEKA: aBCTpajonuTeku, Yenosek ymensiid, YenoBek npsmoxoasimuii, YeaoBek HeaHAepTaIbCKuil, YemoBek
pa3yMHBbIi. Haxoku MCKOMaeMbIX OCTaTKOB, BpeMs CYIIIECTBOBaHMsI, 00J1aCTh pacpoCTpaHeHusi, 00bEM roJI0BHOTO MO3Ta, 00pa3 )KU3HU, OpYIusl.

Yenoseueckue pacsl. OCHOBHBIE OOJIBIINE pachl: €BpONEeOuaHas (€Bpa3uiicKasi), HErpo-aBCTpajionHas (3KBaTOpHAIbHAs), MOHIOJIOMIHAs (a3UATCKO-
amepHuKkaHckas). UepTbl MpHUCIIOCOOIEHHOCTH IMPEICTaBUTENEH YEIOBEUECKUX pac K YCIOBUSAM CyllecTBOBaHMs. EnuHCTBO denoBedyeckux pac. Kpurtuka
pacuszMa.

JdemMoHcTpanum:

[Moptpetsr: @. Pean, JI. Tlactep, A. . Onapun, C. Mumnep, I'. FOpu, Y. JlapBuH.

Tabmuuel u cxembl: «Bo3HukHOBeHHe CoylHEUHOM cucTeMbl», «Pa3BuTHe opraHuueckoro mupa», «PacturenbHas KieTka», «KuUBOTHas KieTKay,
«IIpokxapuoTuueckas kiaeTka», « COBpeMeHHasi CICTEMa OpraHn4eckoro Mupa», «CpaBHEHHE aHaTOMHUYECKHUX YEPT CTPOEHUS YeJIOBEKa U 4eI0BEKOOOpa3HbIX
00e3bsiH», «OCHOBHbIE MECTa MaJICOHTOJOTUYECKUX HAXOJOK IPEAKOB COBPEMEHHOTO uelloBeka», «JlpeBHeimme moamn», «JpesHue monu», «llepsbie
COBpEMEHHBIE JTIOAN», «YenoBeueckue pacb.

Ob6opynoBanue: Mynsku «lIporcxoxaenue uenoBeka» (OOCTHI aBCTPAJONUTEKA, MUTEKAHTPOIA, HEaHJepTalblla, KPOMAaHBOHIA), CJENKH WM
M300paKeHUs] KaMEHHBIX OpYAHI MEepBOOBITHONO 4YeaoBeKa (KaMHU-YOMIEphl, pyOumia, ckpebiia), reoXpoHoiorudeckas Tabnuia, xoyekuus «Dopmbl
COXPAaHHOCTH MCKOIIAEMBIX )KMBOTHBIX U PACTECHUI.

JlabopaTopHble U MpaKkTHYeCKUe PadoThI:

[TpakTryeckas padora Ne 1. «M3ydyeHue MCKOMaeMbIX OCTATKOB PACTEHHH U )KUBOTHBIX B KOJUIEKIIUSAX).

DKckypeus «OBOJIOLNS OPraHUUEeCKOro Mupa Ha 3emiie» (B eCTeCTBEHHO-HAYUYHBIN MM KpaeBequeCcKuil My3ei).
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Tema 3. Opranusmbl 4 OKpY Karolias cpejaa.

DKoJorus Kak Hayka. 3ajadyd M pasfeibl 3KOJIOrMH. MeToJpl SKOJIOIMYECKHUX HCCIEN0BAaHUN. DKOJIOTMYECKOE MHPOBO33PEHHE COBPEMEHHOIO
YeloBeKa.

Cpenpl 0OuTaHNs OPraHU3MOB: BOJHAs, HA36MHO-BO3IyIITHASI, TOYBCHHAs, BHYTPUOPTaHU3MEHHAs!.

Okonoruueckue Qaxtopsl. Kinaccudukanusa skonoruueckux (akTopoB: adMOTHYECKUE, OMOTHYECKHE W aHTpomoreHHble. JlelicTBUE SKOIOrHYeCKUX
(haKkTOpOB HA OPTAHU3MBI.

Abuotnyeckue (GakTopbl: CBET, TemrepaTypa, BiaxHocTb. Poronepuonusm. [IpucnocobnaeHus opraHu3MoB K JEHCTBUIO aOUOTHYECKUX (aKTOPOB.
buonornueckue puTMsI.

buortnueckue ¢dakropbl. Bunbl 6MOTHYECKMX B3aMMOJACWUCTBUN: KOHKYpPEHIUS, XHUIIHUYECTBO, cuMOno3 u ero (opmsl. [lapazutusm, xoomnepauus,
MYTyaJiu3M, KOMMEHCAIN3M (KBapTHPAHCTBO, HaXJICOHNYECTBO). AMEHCAIN3M, HEUTPATN3M. 3HaAUYCHHE OMOTHYECKUX B3aWMOJCHCTBUIN ISl CYIIlEeCTBOBAHHS
OpPraHU3MOB B PUPOIHBIX COOOIIECTBAX.

DKOJIOTUYECKHE XapPAKTEPUCTUKU TOMysiud. OCHOBHBIE MOKA3aTeNM MOMYJISIIAN: YUCICHHOCTD, IUIOTHOCTh, POXKIAEMOCTh, CMEPTHOCTH, PUPOCT,
Murpanus. JJuHaMyuKa YMCIEHHOCTH MOMYJISIIUY U €€ PeryJisiusl.

JdemoHcTpaumnu:

IToptpetsl: A. I'ym6onbar, K. @. Pynse, O. I'ekkens.

Ta6muuer u cxemsr: kapra «IIpuponasie 3081 3emin», «Cpeapl 0OUTaHUsT OpraHu3MoBY, «Dotonepuoansmy, «llomymsuuny, «3aKOHOMEPHOCTH POCTa
YHCIEHHOCTHU MOMYJISIUK UHDY30pUun-Ty Penbkm», «[lumessie nenm».

JlaGopaTopHble M IPaKTHYeCKHE PA0OThI:

JlaGopatopnas padora Ne 3. «Mopdoraoruueckine 0COOEHHOCTH PaCTEeHUN U3 pa3HBIX MECT OOUTAHU.

Jlabopartopnast pabota Ne 4. « BnusiHue cBeTa Ha pOCT M pa3BUTHE YEPEHKOB KOJICYCay.

ITpakTuyeckas padora Ne 2. «Iloacuér mIOTHOCTH MOMYJISALMHA pa3HbIX BUIOB PACTEHUN.

Tema 4. CooO1ecTBa U IKOJT0rHYECKHE CUCTEMBI.

CoobmiecTBo opraHu3MoB — OuoreHo3. CTpyKTypbl OHOLIEHO3a: BUA0BAsi, MPOCTPAHCTBEHHAsA, Tpoduueckas (muuieBas). Buasi-nomuHanTel. CBsi3u B
OuoLeHo3e.

Okonornyeckue cucremsl (3kocuctemsl). [lonsTHe 00 3kocucremMe u OuoreoneHose. OyHKIUOHAIbHBIE KOMIIOHEHTBl 3KOCHUCTEMBI: MPOAYLEHTHI,
KOHCYMEHTBHI, pelylleHThl. KpyroBopoT BEIIeCTB M MOTOK YHEPTUU B dKocucTeMe. Tpodudeckne (MHUIIEBBIE) YPOBHH SKOCHCTEMBI. [IuieBpie ienu u ceTH.
OcCHOBHBIE TOKa3aTeNM SKOCHCTEMBbI: Onomacca, MPOAYKIHS. DKOJIOTHYECKHE MUPaMMIbL: MPOIYKIMH, YUCIEHHOCTH, Onomacchl. CBOMCTBA IKOCHCTEM:
YCTOWYMBOCTb, CAaMOpETyJIsiius, pazsurue. Cykueccus.

[TpupoaHbIe SKOCHCTEMBI. DKOCUCTEMBI 03€p U PEeK. DKOCHCTEMA XBOMHOTO UM IIMPOKOIMCTBEHHOTO Jieca.

AHTpPOIOTreHHbIE SKOCUCTEMBI. ATPOIKOCUCTEMBI. Y pOosKkocucTeMbl. brosornueckoe u X034iCTBEHHOE 3HAUEHUE arpOdIKOCUCTEM U YPOOIKOCUCTEM.

buopaznoobpazue kak GpakTop ycroitunBoctu s3xocucreM. CoxpaHeHHe OMOJIOTHYECKOTro pa3HooOpa3us Ha 3emIie.

VYuenue B. U. Bepuanckoro o 6uocdepe. I'panuisi, coctaB u ctpykrypa 6uochepsl. Kupoe BemiectBo u ero pyukmuu. OcodeHHOCTH Onochepsl Kak
rino0anbHOM sKocucTeMbl. [lnHaMudyeckoe paBHOBecHe U 00paTHasi cBsi3b B Ouocpepe.

KpyroBopoTs! BemiecTB u OMOre0XMMHYECKHE UKIIbI AJIEMEHTOB (yIiiepoa, a30Ta). 30HaIbHOCTh 6uocdepbl. OCHOBHBIE OMOMBI CYIIIH.
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UYenoseuecTBo B OMochepe 3eMau. AHTpOIIOreHHbIC H3MeHEHUs B Onocdepe. [ 1odanpHbIe SKOJIOTHUECKHE MPOOJICMBI.

CocymecTBoBaHuE TNPHPOILI U uenoBedecTBa. CoxpaHeHune Omopa3zHOOOpasusi Kak OCHOBa YCTOWYHMBOCTH Ouocgepbl. OCHOBa parioHAIBHOTO
yIpaBJIeHUs IPUPOAHBIMU PECYPCAMHU U UX MCIIOJIb30BaHMeE. JJocTHKEHNsI OMOJIOTUHM U OXpaHa IPUPOJIBL.

JdemoHcTpaumnu:

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

Tabmuuer u cxemsl: «llumessie nenw», «buomeno3: cocraB u crpykrypa», «llpupoanbie coobmectBa», «llemn nurtaHus», «IKojoruyeckas
nupamuaa», «buocdepa u yensoBek», «IKOCHCTEMA ILUPOKOJIUCTBEHHOIO Jecay, «DKOCHUCTEMa XBOMHOro jeca», «bHoneHO03 BOI0EMay, «ArpoLeHO3»,
«IIpuMepHbIE aHTPONIOTEHHBIE BO3ACHCTBUSA Ha NPUPONY», «BakHeHIIMEe MCTOYHUKH 3arpsi3HEHMs BO3JyXa M IPDYHTOBBIX BOI», «llouBa — BakHeWInas
cocTaBisitoniast Ouoceps», «Dakropsl aerpaganuu 1nous», «IlapHukoBbiil 3pdexT», «PakTOpbl pagMOaKTUBHOIO 3arps3HeHus ouocdepn», «OOmas
cTpyKTypa 6uocheps», «Pacmnpocrpanenue xu3Hu B onocdeper, «O30HOBHIN 3KpaH O6uocheps», «KpyroBopot yriepoaa B 6uocdepe», «KpyroBopot azora
B IIPUPOAELY.

Ob6opynoBanue: Moxenb-anmuMkanus «Tunuaneie OMOLEHO3B», repbapuii «PacturenbHble coolmiecTBa», Koywieknuu «buomenosy, «Bpemurenn
BOXHEHIINX CEJIbCKOXO3SHUCTBEHHBIX KYJIbTYp», repOapuu M KOJUICKIUM PACTeHUH M JKUBOTHBIX, IPUHAAJIEKAIINE K PA3HBIM HKOJOTHUECKUM TIpyIIiam
onHoro Buaa, Kpacuas kaura Poccuiickoii @enepanuu, n300paxeHusl OXpaHseMbIX BUIOB PACTEHUM U KUBOTHBIX.

CBsI3b C BOCIIUTATEJIBHOM NPOT'PAMMOM IIKOJIBI:

Hamnpasnenue Bocrintanusi( Knacc Paznen o Mopynp (IIKOJBHBIN YPOK) Howmepa
IpaXIaHCKOE, MaTPUOTHUYECKOE, IIporpaMme YPOKOB WJIH
JTYXOBHO-HPaBCTBEHHOE, TemMa
3CTEeTUYECKOe, GPU3NUECKOoe, YPOKOB
TPYZOBOE, SKOJIOTUYECKOE,

MI03HABATEIBHOE)

DKOJIOTMYECKOE BOCIIMTAHUE 10 2 Mopynb «I1IKOJIBHBII YPOK» 3
DKOJIOTHYECKOE BOCITUTAHUE 10 3 Mopynb «I1IKOTBHBIN YPOK» 9
DKOJIOTMYECKOE BOCIIMTAHNE 10 5 Mopynb «I1IKOJIBHBII YPOK» 22
DKOJIOTHYECKOE BOCITUTAHUE 10 7 Monynb «I1IKOTBHBIN YPOK» 33
DKOJIOTM4YECKOE BOCIIMTAHUE 11 1 Mopynb «IIIKOJIBHBII YPOK» 6
DKOJIOTHYECKOE BOCIIUTAHHE 11 3 Monynp «IIIKOJTBHBII YPOK» 20
DKOJIOTHYECKOE BOCIIUTAHHE 11 4 Monynp «I1IKOJTBHBIN YPOK» 24
DKOJIOTHYECKOE BOCIIUTAHUE 11 4 Moayns «I1IKOJBHBIN YPOK» 30
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INTAHUPYEMBIE PE3VJIbTATBI OCBOEHUS ITPOI' PAMMBI 110 BUOJIOI'MN HA BA30OBOM YPOBHE CPE/IHEI'O OBIIEI'O OBPA3OBAHUMA

Cormmacao ®I'OC COOQO, ycraHaBiIMBaIOTCS TPeOOBaHHS K pe3yJbTaTaM OCBOCHHS OOYYaIOIIMMHKCS TMPOTPpaMM CPEIHETO OO0IIero oO0pa3oBaHUS:
JTUYHOCTHBIM, METANIPEAMETHBIM U MIPEAMETHBIM.

JIMYHOCTHBIE PE3YJIBTATHI

B cTpykType JMYHOCTHBIX pPE3yJbTaTOB OCBOEHUsSI mpeamera «bHoNorus» BBIACIEHBI CICAYIOIIHE COCTABJISIONINE: OCO3HAHHE OO0YJarOIIUMUCS
POCCHICKON TPa)KJaHCKOH HIACHTUYHOCTH — TOTOBHOCTH K CaMOPa3BUTHIO, CAMOCTOSTEIHPHOCTH U CaMOOTPEICICHUIO, HAJTUYHE MOTHUBAIIMH K OOYYCHHIO
OHMOJIOTHH, IIeJICHANPABICHHOE Pa3BUTHC BHYTPCHHHUX YOEXJICHHWU JTUYHOCTH HA OCHOBE KIIOYCBBIX IEHHOCTEH M HMCTOPUYCCKUX TPAIAWIMHA Pa3BUTHUS
OMOJIOTrMYECKOr0 3HAHUS, TOTOBHOCTh U CHOCOOHOCTH OOYYaroIIMXCS PyKOBOJICTBOBAThCSI B CBOEH JI€ATEIHHOCTH LIEHHOCTHO-CMBICIIOBBIMU YCTaHOBKAMU,
MPUCYIIMH CUCTEME OMOJIOTHYECKOTO 00pa30BaHMSI, HATMYUE IKOJIOTHICCKOTO MTPABOCO3HAHUS, CIIOCOOHOCTH CTABUTH IIEJIM U CTPOUTH KU3HCHHBIC TIAHBI.

JInuHOCTHBIE pPe3yNbTaThl OCBOCHHS MpeaMeTa «bUuomorus» JOCTUTAIOTCS B €UHCTBE YUY€OHOW M BOCIUTATENBHON JESITENTbHOCTH B COOTBETCTBUHU C
TPAJUIIMOHHBIMUA POCCUHCKUMH COIMOKYJBTYPHBIMH, UCTOPUYCCKUMHU U JTyXOBHO-HPABCTBEHHBIMH IICHHOCTSIMH, MPUHSATHIMH B OOIIECTBE NpPaBHIIAMHU U
HOpPMaMHu TOBEJIEHUS U CHOCOOCTBYIOT MpolleccaM CaMOIMO3HAHUS, CAMOBOCIHTAHUS M CaMOPAa3BUTHSA, Pa3BUTHUs BHYTPEHHEH IO3ULUU JIMYHOCTH,
MaTPUOTH3Ma, YBAKEHUS K 3aKOHY M IPABONOPSAKY, YEIIOBEKY TpyJa W CTapuieMy ITOKOJICHUIO, B3aMMHOTO YBKEHHUsS, OCpPE)KHOTO OTHOIICHUS K
KyJbTYpPHOMY HacJIEIUIO U TPAJULMsIM MHOIOHAILIMOHANIbHOTO Hapoa Poccuiickoit denepanuu, npupoie U OKpyKarolieil cpene.

JIM4HOCTHBIC pe3yibTaThl OCBOCHHUS Yy4YeOHOro TpeaMmeTa «bHONOTHS» JOJDKHBI OTpPakaTb TOTOBHOCTh M CIHOCOOHOCTh  OOYYarOIIMXCS
PYKOBOJCTBOBAThCS C(OPMUPOBAHHON BHYTPEHHEH MO3UIMEH JTUYHOCTH, CUCTEMOW ILIEHHOCTHBIX OPHEHTAIMW, MO3WTUBHBIX BHYTPEHHUX YyOekIeHUM,
COOTBETCTBYIOIINX TPAIUIIMOHHBIM IIEHHOCTSIM POCCHHCKOTO OOIIECTBa, pACIIMPEHUE KU3ZHEHHOTO OIBITa M OIbITA JAEATEILHOCTH B MPOIIECCE peaau3aluu
OCHOBHBIX HallpaBJICHUI BOCIUTATEIbHON JEATEILHOCTH, B TOM YHUCIIE€ B YACTH:

1) rpa:k1aHCKOro BOCIMTAHUSA:

c(hOpPMHUPOBAHHOCTH TPAKIAHCKON MO3UIIMU 00YUaIOIIErocsl Kak aKTUBHOTO M OTBETCTBEHHOTO UJI€HA POCCUHCKOTO OOIIEeCTBA;

OCO3HaHUE CBOMX KOHCTUTYIIMOHHBIX MPaB U 00s13aHHOCTEH, YBOXKEHHE 3aKOHA U TIPABOTIOPSIIKA;

TOTOBHOCTh K COBMECTHOI TBOPUYECKOH NEATEIBHOCTH MPH CO3JaHUH y4eOHBIX MPOEKTOB, PEUICHUH yUYeOHBIX U TO3HABATENbHBIX 3a7a4, BBIOJIHEHUH
OMOJIOTMYECKUX YKCIIEPUMEHTOB;

CIOCOOHOCTH OIpeNesTh COOCTBEHHYIO MO3UIUIO IO OTHOIICHHIO K SIBJICHUSIM COBPEMEHHOM JKU3HHU U OOBSACHSATH €€

YMEHHE YUYWUTHIBaTh B CBOMX JCHCTBUAX HEOOXOIMMOCTh KOHCTPYKTHBHOTO B3aMMOJICHCTBHS JIOJIEH C Pa3HBIMU YOEXKICHUSMU, KYJIbTYPHBIMHU
LICHHOCTSMH U COLMAIbHEBIM MOJIOKCHHUEM;

TOTOBHOCTh K COTPYJAHHYECTBY B TIPOIIECCE COBMECTHOTO BBIMOJHEHHWS Y4YEOHBIX, MO3HABATEIBHBIX M HMCCIEIOBATEIBCKUX 3a7a4, YBAKHUTEIHHOTO
OTHOIICHUS K MHEHUIO OMIOHEHTOB MPH 00CYXJACHUH CIIOPHBIX BOMIPOCOB OMOJIOTUYECKOTO CONECPIKAHNUS,

TOTOBHOCTbH K TYMAHUTAPHON U BOJIOHTEPCKOU JIEATEIIbHOCTH;

2) IaTPHOTHYECKOT0 BOCIIUTAHMS:
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Cc(OPMHUPOBAHHOCTb POCCUHCKOM IPaXk1aHCKOW HIEHTUYHOCTH, IATPHOTH3MA, YBAKEHHs K CBOEMY Hapoay, UyBCTBAa OTBETCTBEHHOCTHU nepes PoauHoM,
TOpAOCTH 3a CBOM KpaH, cBOXO PonnHy, CBOM SA3BIK U KYJIBTYPY, IIPOIIIOE U HACTOsLIEe MHOTOHALMOHAJILHOTO Hapoaa Poccny;

LIEHHOCTHOE OTHOILIEHHUE K IPUPOJHOMY HACIEAMIO U MaMATHUKAM IIPUPOBI, JOCTHKEHUAM Poccun B HayKe, HCKYCCTBE, CIIOPTE, TEXHOJIOTHAX, TPYAC;

CIIOCOOHOCTh OIICHMBATh BKJIAJ POCCUHCKUX yUYEHBIX B CTAHOBJICHHME M Pa3BUTHE OMOJOTMH, MTOHMMAHUS 3HAYCHHs OWOJIOTUM B TO3HAHUH 3aKOHOB
IIPUPOJIBI, B )KU3HU YEJIOBEKA U COBPEMEHHOI'0 OOIIECTBA;

uzaelHas yoe:xx i€HHOCTh, TOTOBHOCTH K CIYXXEHHUIO U 3amuTe OTedecTBa, OTBETCTBEHHOCTD 32 €T0 CyIb0Y;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:

OCO3HAHME AYXOBHBIX LIEHHOCTEN POCCHIICKOTO HApO/1a;

C(OPMHUPOBAHHOCTb HPABCTBEHHOT'O CO3HAHMSI, STUYECKOT0 IOBE/ICHUS;

CTIIOCOOHOCTH OIIEHUBATH CUTYAIIMIO ¥ IPHHUMATh OCO3HAHHBIE PEHICHUS, OPUEHTHPYSICh HA MOPAIIbHO-HPABCTBEHHBIE HOPMBI M IEHHOCTH;

OCO3HaHME JINYHOT'O BKJIJa B IOCTPOEHHE YCTOMUUBOTO OYIyIIEro;

OTBETCTBEHHOE OTHOIIEHUE K CBOUM POJUTEINSIM, CO3/IaHUI0 CEMbU HAa OCHOBE OCO3HAHHOTO IPUHATHUS LIEHHOCTEH CeMEHOMN KU3HU B COOTBETCTBUU C
TpaauuusaMu Haponos Poccuy;

4) 3cTeTH4YeCKOr0 BOCIIMTAHMSA:

3CTETUYECKOE OTHOILIEHUE K MUPY, BKJIIOUYasi 3CTETUKY ObITa, HAYYHOT'O U TEXHHUUYECKOTO TBOPUECTBA, CIOPTA, TPY/1a, OOLIECTBEHHBIX OTHOIICHHUH;

ITOHMMAaHHUE AYMOLIMOHAJIBHOTO BO3AEUCTBUS KUBOU MPUPOABI U €€ LIEHHOCTH;

TOTOBHOCTB K CAMOBBIPa)KCHUIO B PA3HBIX BUJIaX UCKYCCTBA, CTPEMIICHUE IIPOSBIIATh KAYECTBA TBOPUYECKOM JIMYHOCTH;

5) puznueckoro BocnuTaHus, POPMUPOBAHUSA KYJIbTYPbI 310POBbSI H IMOLMOHAJIBLHOIO 0JIArONOTYYHs:

NOHMMaHWE W peajM3alus 3]0pOBOro M Oe3omacHOro obOpa3a >KM3HM (30pOBOE MHUTaHHWE, COOJIIOJCHME T'MTHEHWYECKMX NpaBWI MU HOPM,
cOamaHCUPOBAaHHBIA PEXHUM 3aHATHM M OTAbIXa, peryispHas (u3nueckas aKTHUBHOCTB), OEpEeKHOT0, OTBETCTBEHHOTO M KOMIIETEHTHOTO OTHOLIEHHS K
COOCTBEHHOMY (PM3UUECKOMY M MCUXUYECKOMY 3/I0POBBIO;

MMOHMMAaHKUE EHHOCTU MPaBUJI MHANBUIyaJIbHOTO M KOJUIEKTUBHOTO O€30MaCHOTO MOBEIEHUS B CUTYALUAX, YTPOXKAIOLIUX 3/10POBbIO U KHU3HU JIIOJIEH;

OCO3HAHME MOCIIECTBUNA U HEMIPUATHUS BPEIHBIX IPUBBIUEK (YHOTPEOIEHUS aJIKOT0JIsl, HAPKOTUKOB, KypEeHHs);

6) Tpyn0BOro BocUTaHUS:

TOTOBHOCTb K TPY/ly, OCO3HAaHHE LIEHHOCTH MacTepCTBa, TPYI0I00HE;

TOTOBHOCTh K AaKTHUBHOW JESTENIbHOCTH TEXHOJOTHYECKOW U COLMAJIbHOW HaIpaBJIIEHHOCTH, CIOCOOHOCTh HWHHUIIMMPOBAaTh, IJIAHUPOBAaTh U
CaMOCTOSITEIILHO BBIIIOJIHATE TaKyl0 AEATEIbHOCTB;

MHTEPEC K pa3nyHbIM cepaMm MpodeccnoHabHON AESITeNbHOCTH, YMEHHE COBEPIAaTh OCO3HAHHBINA BBHIOOP Oyaylieill mpodeccuu U pearn30BbIBAaTh
COOCTBEHHBIE )KU3HEHHBIE TIAHBI;

TOTOBHOCTb U CLIOCOOHOCTH K 0OPa30BaHUIO U CaMOOOPa30BaHUIO Ha IPOTSHKEHUH BCEl )KU3HU;

7) 3K0JI0THYECKOr0 BOCTIMTAHUSA

HKOJIOTMUYECKH 11eIec000pa3HOe OTHOLIEHHE K MIPUPOIE KaK HICTOYHUKY KU3HU Ha 3eMile, OCHOBE €€ CyIIeCTBOBAHUS;

MOBBIIIEHUE YPOBHS SKOJIOTMYECKOH KyJIbTYphl: MPUOOpPETEHHE OIbITAa IUIAHUPOBAHMS MOCTYNKOB M OLEHKHM HX BO3MOMKHBIX TOCIEICTBUNA I
OKpY>KaloIlIeH Cpeibl;
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OCO3HaHME ITI00AJILHOTO XapaKTepa SKOJIOTHYECKUX MPoOIeM U IyTel UX peLIeHus;

CIIOCOOHOCTh WCHOJB30BaTh MPHOOpPETaeMble NMPU HW3YYEHUH OHMOJIOTUM 3HAHUS M YMEHHS IpPU pelIeHHH NpoOJeM, CBS3aHHBIX C PalOHAIBHBIM
IIPUPOJIOIIOIIB30BaHUEM (COOIIIOACHNE TIPAaBUII ITOBEICHHSI B IPUPOJIE, HAIIPABJICHHBIX HA COXPAaHEHNUE PAaBHOBECHUS B SKOCUCTEMAX, OXpaHy BUAOB, SKOCUCTEM,
ouochepsl);

aKTUBHOE HENpUSATHE NEWCTBUH, NMPUHOCSIIIUX BpEI OKPYKAIOLIEH NMPUPOIHON cpele, YyMEHHE INPOTHO3MPOBAaTh HEOJAronpHUsTHHIE SKOJIOTHYECKHE
MIOCJIEACTBUS IPEANPUHUMAEMBIX IEHCTBUI U NPEAOTBPAILATh UX;

HQJINYME Pa3BUTOrO 3KOJIOTMYECKOTO MBIIUICHHS, SKOJIOTMYECKOH KyJbTYpbl, OIbITA JESITEIbHOCTH SKOJIOIMYECKOM HalpaBI€HHOCTH, YMEHMs
PYKOBOJCTBOBATbCSI MMHU B I103HABAaTEIbHONW, KOMMYHHUKATHBHOM M COLMAJIbHOM NPAKTHKE, FOTOBHOCTH K YYacTHIO B HPAaKTUUYECKOH NEATENbHOCTH
9KOJIOTUYECKOM HAIIPaBIEHHOCTH;

8) HeHHOCTH HAYYHOI 0 MO3HAHHUS:

Cc(OPMHUPOBAHHOCTL MHUPOBO33PEHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY YPOBHIO Pa3BUTUS HAayKHM M OOLIECTBEHHOW NPAKTHKH, OCHOBAHHOIO Ha
JMaJIore KyJbTyp, CIOCOOCTBYIOIEIO OCO3HAHUIO CBOETO MECTA B MOJUKYJIBTYPHOM MUDE;

COBEPILLICHCTBOBAHME A3bIKOBOM M YMTATENIBCKOM KyIbTYphl KaK CPEJICTBA B3aMMOAECHCTBUS MEXKYy JIFOAbMU U MIO3HAHUS MUDA;

MOHUMaHKE Crenu(pUKN OMOIOTMM KaK HAyKH, OCO3HaHUS € poid B (JOPMUPOBAHHH PAIOHAIBHOTO HAYYHOTO MBIIUICHHS, CO3JJAHUU LIEIOCTHOTO
IpeJCTaBIeHUs 00 OKPYXAIOIEeM MUpPE KaK O €IMHCTBE MPUPO/IbI, YeJIOBEKAa U OOIIECTBA, B MMO3HAHUU MPUPOAHBIX 3aKOHOMEPHOCTEH U peleHuH MpolieM
COXPaHEHUs IPUPOJIHOTO PAaBHOBECHS;

yOeXI€HHOCTh B 3HAUYUMOCTH OMOJIOTMU JUIsl COBPEMEHHOW LMBMJIM3AMU: OOECIIEYEHUsT HOBOI'O YPOBHS pa3BUTHS MEIULUHBI, CO3/1aHUE
MEPCIEKTUBHBIX OMOTEXHOJIOTHI, CIOCOOHBIX PEIIaTh PECYpPCHBIE MPOOIEMBI PAa3BUTHSI YEIOBEUECTBA, TOMCKA MTyTEeH BBIX0/a U3 TI00ATBHBIX SKOJOTHUECKUX
npobieM 1 obecredeHns nepexoia K yCTOMYMBOMY Pa3BUTHIO, PALlMOHATIBHOMY UCIIOIb30BaHUIO MPUPOIHBIX PECYPCOB U (HOPMUPOBAHHIO HOBBIX CTaHAAPTOB
KHU3HU;

3aWHTEPECOBAHHOCTh B TMOJYYEHHU OHOJOTMUYECKHMX 3HAHMHM B LENAX MOBBIIIEHUS OOLIEH KyJIbTyphbl, €CTECTBEHHO-HAyYHOW TIPaMOTHOCTH, Kak
COCTaBHOM 4acTH (YHKIIMOHAIbHON I'PAMOTHOCTH 00yYaromuxcsi, opMUpyeMoi Ipu U3y4yeHUH OMOJIOTUH;

MOHMMAaHHE CYIIHOCTH METOJIOB ITO3HAHMS, HCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax, CHOCOOHOCTH MCIOJIb30BaTh MOTy4YaeMble 3HAHUS JJIS aHAIN3a U
OOBSICHEHUS SBJICHUI OKPYXKAIOIIEr0o MUPa U MPOUCXOAIMINX B HEM U3MEHEHUN, yMEHHE JeslaTh 000CHOBaHHbBIE 3aKIIOYEHHs] HA OCHOBE HAy4HbIX ()aKkTOB U
UMEIOIUXCS JaHHBIX C LENbI0 TIOJIYyYEHUS TOCTOBEPHBIX BBIBOJIOB;

CIOCOOHOCTh CAMOCTOSATEIBHO UCII0JIb30BaTh OMOJIOIMUECKHUE 3HAHUS I PEeLIeHUs! IPoOJieM B peabHbIX )KU3HEHHBIX CUTYaLUAX;

OCO3HAaHHE I[IEHHOCTH HAy4YHOW JESATENbHOCTH, TOTOBHOCTh OCYIIECTBIJIATH IPOEKTHYIO M HCCIIENOBATEIbCKYIO NEATEIbHOCTh WHIMBHIYAIBHO U B
rpymre;

TOTOBHOCTh M CIIOCOOHOCTh K HENpPEpPHIBHOMY OOpa30BaHUIO M CaMOOOpPA30BaHHMIO, K AKTHBHOMY ITOJyYEHHMIO HOBBIX 3HAHUN 1O OMOJIOTUH B
COOTBETCTBHUH C KU3HEHHBIMU MTOTPEOHOCTAMHU.

METAINIPEAMETHBIE PE3YJIBTATHI
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MerTanpeMeTHbIE Pe3yJIbTaThl OCBOCHUS YUeOHOro IpeaMeTa « Bruoorus» BKIIIOYAIOT: 3HAYMMBbIE IS (POPMUPOBAHHUS MHUPOBO33PEHUS 00YJAFOIIIUXCS
MEXIUCIUIUTMHAPHBIE (MEXIIPEIMETHBIE) OOLICHAYYHbIC MTOHATHUS, OTPAXKAIOIIUE IIETIOCTHOCTh HAYYHOH KapTUHBI MUpPA U CHENH(UKY METOAOB MO3HAHUS,
HCIIOJIb3YEMBIX B €CTCCTBCHHBIX HayKaX (BEIECTBO, PHEPIHs, SABJICHHUE, MPOIECC, CHCTEMa, Hay4YHBIH (DaKT, MPHHIIMII, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpHsl, UCCIENOBAaHUE, HAOIIOJEHUE, U3MEPEHHE, SKCIIEPUMEHT U JPYIHX), YHUBEpPCAIbHbIE ydyeOHbIE NEHCTBUS (IIO3HABATEIIbHBIE, KOMMYHHUKATUBHBIE,
peryJsaTHBHBIC), oOccrneunBaromuye (HopMHpPOBaHHE (HYHKIIMOHAIBHOW TI'PAMOTHOCTH MW COIMAJIBHOM KOMIICTCHIIMM OOYYaroIIMXCs, CIHOCOOHOCTh
O6yanOH_II/IXCSI HCII0JIb30BaTh OCBOCHHBLIC MCKIUCHUIIIIMHAPHBIC, MUPOBO33PCHYCCKUC 3HAHUA W YHUBCPCAJILHBIC y‘-IC6HBIe ﬂeﬁCTBHH B IIO3HABATCIILHOU U
COLIMAIbHOU MTPAKTHKE.

MertamnpeaMeTHbIe Pe3yIbTaThl OCBOSHHS ITPOrPAaMMBI CPETHETO 00IIET0 00pa30BaHUs JOJDKHBI OTPAXKATh:

OBiajieHne YHMBEPCAJIbHBIMH YU€OHBIMH MO3HABATEIbHBIMH JI€HCTBUSIMU:

1) 6a3oBble JIOrnYecKue AeiCTBUA:

CaMOCTOSITENILHO (POPMYITUPOBATh U aKTYaIM3UPOBATh MPOOJIEMY, pacCCMAaTPUBATh €€ BCECTOPOHHE;

UCIIOJIb30BaTh MPU OCBOCHMM 3HAHUM MPUEMBI JIOTUYECKOTO MBILUICHUS (aHAIU3a, CUHTE3a, CPaBHEHUS, KilacCu(UKaluu, 0000IIeH ), paCKPbIBATh
CMBICJI OMOJIOTUYECKUX MMOHATHHI (BBIACIATh UX XapaKTEPHbIC IPU3HAKH, YCTAHABIMBATD CBSA3H C JIPYTHMH MOHSATHIMH);

OIIPCACIIATh LCIN ACATCIIbHOCTH, 3aJaBasd MapaMETpPhbl U KPUTCPUHN UX JOCTUIKCHHA, COOTHOCUTDH PE3YJIbTATHI ACATCIBHOCTH C IIOCTABJICHHBIMU LCIIAMU;

HCII0JIb30BaTh OMOJIOTMYECKHE MOHATHS IS 00bSICHEHUS (DAKTOB U SBJICHHI KUBOM MIPUPOIBL;

CTPOUTH JIOTHUYCCKHEC PACCYKICHUA (I/IHZIYKTI/IBHI)IG, ACAYKTUBHBIC, I10 aHaJIOFI/II/I), BbIABJIATH 3aKOHOMCPHOCTH W IIPOTUBOPCUUA B pacCMaTpHUBACMBIX
SIBIICHUSIX, (OPMYJIMPOBATH BHIBOJIBI U 3AKJIFOUCHMUS,

IMPUMCHATH CXEMHO-MOACIBHBIC CPCACTBA IJIA MPEACTABICHUA CYIICCTBCHHBIX CBSI3¢d U OTHOLIECHUH B N3y4aCMbIX 6I/IOJIOFI/I‘ICCKI/IX O6T)€KT8.X, a TaK¥XKe
MIPOTUBOPEUYUIl pa3HOTO PO/IA, BBISIBICHHBIX B Pa3IMUHbIX HH(POPMAIIMOHHBIX HCTOUYHUKAX;

pa3pabaThIBaTh IJIaH peHIeHUsI TPOOIEMBI C YIETOM aHAIM3a UMEIOLINXCS MaTepUaIbHbIX U HEMaTEPUAIBHBIX PECYPCOB;

BHOCHUTH KOPPEKTHUBBI B JICSITENLHOCTD, OIIECHUBATh COOTBETCTBUE PE3YJIHTATOB IENISIM, OIICHHUBATh PUCKU MOCIEACTBHMA NESTEIbHOCTH;

KOOPJMHHUPOBATh U BBIOJIHATH PA0OTY B YCIOBHSIX PEaIbHOT0, BUPTYaIbHOIO U KOMOMHUPOBAHHOTO B3aMMOJEHCTBUS;

pa3BUBaTh KPEaTUBHOE MBIILICHUE MPU PELICHUH KU3ZHEHHBIX TPOOIIEM.

2) 0a3oBbIe HCCIeA0BaATEIbCKUE 1eHCTBUA:

BIIa/IETh HaBBIKAMU Y4eOHO-HCCIIEI0BATENbCKOW M MPOEKTHOW NEATENbHOCTH, HaBBIKAMH pa3pelieHust MpobieM, ClOoCOOHOCThIO U TOTOBHOCTHIO K
CaMOCTOATCIbHOMY IMOUCKY MCTOAOB PCIICHUA MMPAKTHYCCKUX 3ada4, IPUMCHCHHIO Pa3JIMYHbIX MCTOJO0B ITIO3HAHUAA,

UCIOJIb30BaTh PA3IMYHbIC BUABI JEATEIHHOCTH MO TMOJYYEHHIO HOBOTO 3HAHUS, €r0 MHTEPIPETAlUU, MpeoOpa3oBaHUIO0 M MPUMEHEHUIO B yU4EeOHBIX
CUTyalusX, B TOM YHCJIC ITPHU CO3JJaHUN yqe6H},1x " COLIMAJIBHBIX ITPOCKTOB,

(hopMHUPOBATh HAYYHBIH TUIT MBIIUICHUS, BIaI€Th HAYYHOU TEPMHHOJIOTHEH, KIIFOUEBBIMH MOHSATHUSAMHI U METOJIaMU;

CTaBUTHh U (I)OpMan/IpOBaTB CO6CTBCHHBIG 3aJa4u B 06paSOBaTeHBHOﬁ JACATCIIBHOCTH U JKU3HCHHBIX CUTYallUAX;

BBISIBJISITH MPUYMHHO-CIICJICTBEHHBIE CBSI3M W aKTyallU3UPOBATh 3a/1ady, BBIBUTATh TUIIOTE3Y €€ pElICHUs, HAaXOIUTh apryMEHTHI JJIs JOKa3aTelbCTBa
CBOUX YTBEpXKACHHUH, 3aaBaTh IapaMeTPbl U KPUTEPUH PELLICHNS;

aHAJIM3UPOBATH MOJYYCHHBIE B XOJI€ PEIICHUS 3a/1a4ll PE3yJIbTaThl, KPUTHUECKHU OIIEHUBATh WX JOCTOBEPHOCTH, IPOTHO3UPOBATH M3MEHEHHE B HOBBIX
YCIOBUSX;
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J1aBaTh OLIEHKY HOBBIM CUTYyallUsM, OL€HUBATh IPUOOPETEHHBIH ONBIT;

OCYIIECTBIISATH LI€JICHANIPABICHHBII MMOMCK MEPEHOCA CPECTB U CIIOCOOO0B ACHCTBUS B MPO(ECCHOHANBHYIO CPENy;

YMETb IEPEHOCUTh 3HAHUS B [I03HABATEIbHYIO U MPAKTHYECKYIO 00JIaCTH )KU3HEACATEIbHOCTH;

YMETh UHTETPUPOBATh 3HAHUS U3 PA3HBIX MPEIMETHBIX 001acTei;

BBIJIBUI'aTh HOBBIE UJIEH, MIPEAJIaraTh OPUrHHAIbHbIE TOAXObl M PEILICHHsI, CTABUTh IIPOOJIEMbI U 3a7a4Hl, JOITyCKAIOIUE aJbTEPHATUBHBIEC PELICHHU L.

3) pa6ora ¢ nundopmanmeii:

OPHEHTUPOBATHCS B PA3JIMYHBIX UCTOYHHMKAX MH(pOpMALUU (TEKCTEe Y4eOHOr0 MOCOOMsl, HayUHO-NIOMYJISIPHON JTUTEepaType, OMOJIOTHYECKUX CIOBapsAX U
CIpaBOYHHMKAX, KOMIBIOTEPHBIX 0a3ax NaHHBIX, B VHTepHeTe), aHATU3UPOBaTh WH(GOPMAIMIO PA3IUYHBIX BUJOB M (HOPM IpeICTaBICHUS, KPUTUYECKU
OLIEHUBATh €€ I0CTOBEPHOCTh U HEPOTUBOPEUUBOCTb;

(bopMyaHpOBaTh 3aMPOCH U NMPUMEHATH PA3IMYHBIE METOJBI MPH MOMCKEe M 0TOOpe Omonormyeckor mH(OpMAIM, HEOOXOTUMON UISl BHITOJIHEHHS
yueOHBIX 3a/1ay;

npUOOpeTaTh OMBIT MCHOJIB30BaHUS WH(POPMAIMOHHO-KOMMYHHKATUBHBIX TEXHOJIOTHH, COBEPIICHCTBOBATH KYJBTYPY AKTHBHOTO HCIOJIB30BAHUS
Pa3IUYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOSITENILHO BHIOMPATh ONTHUMAJIBHYIO (OpMY IpeAcTaBiIeHUs OMOIOrHIecKor nHpopMayu (CXeMbl, rpaduKh, THarpaMMBbl, TAOIUIIbI, PUCYHKH U
apyroe);

WCTOJIB30BAaTh HAYYHBIN S3bIK B KayeCTBE CpPEACTBa MpH paboTe ¢ OMOJOrHYecKod HH(pOpManMel: MPUMEHSATh XUMHUYECKUE, (PH3UUECKUEe H
MaTeMaTHYeCKue 3HaKW M CHUMBOJIBL, (hopMyJibl, aOOpeBUaTypy, HOMEHKIATYpy, HMCIIOJIb30BaTh U NPeoOpa3oBbIBaTh 3HAKOBO-CHMBOJIMYECKHE CPEICTBA
HarJIsiJHOCTH;

BJIaJIeTh HaBbIKAMM PACMO3HABaHUA U 3aIlUThl HH()OpMaIuK, HHPOPMALMOHHOMN 6€301MacHOCTH JIMYHOCTH.

Ogi1ajeHne YHMBePCAJIbHBIMH KOMMYHMKATUBHBIMHU A€ CTBUSIMU:

1) oOenue:

OCYIIECTBISATh KOMMYHHUKAIIMM BO BCeX cdepax >KM3HHU, aKTUBHO y4acTBOBAaTh B JUAJIOI€ WJIM JUCKYCCHU IO CYIIECTBY OOCYXAaeMOH TeMbl (YyMEHHE
3aJ1aBaTh BOIIPOCHI, BBICKA3bIBaTh CY>KJIEHUS OTHOCUTENIBHO BBIIIOJIHEHUS MPEAJIAraéMoi 3a/laui, yUUThIBATh UHTEPECHl U COTIACOBAHHOCTh MO3ULIMN IPYTUX
YYaCTHUKOB JHAJIOTa WIH JUCKYCCUH);

pacro3HaBaTh HeBepOaJbHbIE CPEe/ICTBA OOLIEHUS, TOHMMATh 3HAU€HHE COLUAIBHBIX 3HAKOB, NMPEANOCHUIOK BOZHUKHOBEHHS KOH(DIUKTHBIX CUTYyallui,
YMETb CMSIr4aTh KOH(IUKTHI U BECTU NIEPETOBOPHI;

BJAJIeTh PA3JIMYHBIMM crioco0amu OOIIEHHs M B3aWMOJICHCTBUSA, MOHMUMATh HAMEPEHUsS JPYTUX JIO/AEH, MPOSBIATh YBAXKHUTEIbHOE OTHOIIEHHE K
co0eceTHUKY U B KOPPEKTHOU (popme popMyIrpoBaTh CBOU BO3PAXKEHNUS;

pa3BEPHYTO U JIOTUYHO U3J1araTh CBOKO TOUKY 3PEHUS C UCIOIb30BAHUEM SI3BIKOBBIX CPE/ICTB.

2) COBMeCTHAS 1eITeJIbHOCTh:

MOHMMaTh M HCHOJb30BaTh IMPEUMYILECTBA KOMAHIHOW W HMHIAMBHIYaJbHONH pabOThl MpU pelIeHHuH OHOJIOTMYecKO mNpoOieMbl, 0O0CHOBHIBATH
He00X0IUMOCTb MMPUMEHEHHUS IPYIIOBBIX (HOPM B3aUMOJICHCTBUS IPU pelIeHUH YueOHOIl 3a1a4u;

BBIOMPATh TEMATHKY U METOJIbI COBMECTHBIX JICHCTBUI C y4€TOM OOIIMX MHTEPECOB U BO3MOKHOCTEH Ka)JI0T0 WieHa KOJJIEKTUBA,;
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MIPUHUMATh LIEJIM COBMECTHOW JEATEIbHOCTH, OPraHW30BBIBaTH M KOOPAMHHMPOBATH JIEUCTBUS IO €€ IOCTH)KEHHWIO: COCTaBIIATH IUIAH JEWCTBUM,
pactpeeNaTh PO ¢ yI6TOM MHCHUN yYaCTHUKOB, 00CYXIaTh Pe3yJIbTaThl COBMECTHON paOOTHI;

OLICHHMBATh KAYECTBO CBOETO BKJIA/Ia U KaXJ0T0 yYaCTHUKA KOMaH/IbI B OOIINI pe3ybTaT 10 pa3pad0TaHHBIM KPUTEPUSIM;

IIpeAJIaraTb HOBBIE IIPOEKTHI, OLIEHUBATh UJEH C ITO3ULIMY HOBU3HBI, OPUTHHAIILHOCTH, IIPAKTUYECKOM 3HAYUMOCTH;

OCYIIECTBIISATH O3UTUBHOE CTPATErMYECKOE MOBEICHUE B PA3TUUYHBIX CUTYALIUSX, POSIBIISITH TBOPUECTBO U BOOOpakeHUE, ObITh MHUIIMATUBHBIM.

OBjajieHHe YHUBEPCAJIbHBIMH PEryJsiTUBHBIMU 1€CTBUAMM:

1) camoopranmszaums:

UCIIOJIb30BATh OMOJIOTUYECKUE 3HAHUSA /IS BBIABICHHUS MTPOOJIEM U MX PELICHHUS B )KU3HEHHBIX U YYEOHBIX CUTYalUsX;

BBIOMpATh HA OCHOBE OMOJIOIMUYECKUX 3HAHUM IIeJIEBbIE M CMBICJIOBBIC YCTAHOBKH B CBOUX JCHCTBHUSIX M MOCTYIKAaX MO OTHOIIEHUIO K KUBOM mpupo/e,
CBOEMY 37I0POBBIO U 37J0POBBIO OKPYKAIOIIUX;

CaMOCTOSITENIFHO OCYILECTBISATh MO3HABATENIbHYIO JESATENbHOCTD, BBIABIATH MPOOJIEMBbI, CTaBUTh U (HOPMYIUPOBATh COOCTBEHHbBIE 3aJa4d B
00pa3oBaTENbHON ACATEIHHOCTH M KU3HEHHBIX CHTYallUsX;

CaMOCTOSITENTLHO COCTABJISITH IJIaH PEIICHUS TPOOJIEMBI C YUETOM UMEIOIIUXCS PECypCOB, COOCTBEHHBIX BOZMOKHOCTEH U MPEANOYTEHU;

JTaBaTh OIIEHKY HOBBIM CUTYaIIMSIM;

paciupsaTh paMKHi y4eOHOTO MPeAMETa Ha OCHOBE JIMYHBIX MPEATIOYTCHU;

JeTIaTh OCO3HAHHBIN BHIOOD, apTYMEHTHPOBATH €T0, OpaTh OTBETCTBEHHOCTD 32 PEILICHNUE;

OLICHUBATh MPUOOPETEHHBIN OIIBIT;

CIIOCOOCTBOBATh (POPMHUPOBAHUIO U MPOSBICHUIO MIMPOKON IPYIUIMH B Pa3HBIX OOJIACTSX 3HAHHM, IMOCTOSIHHO TOBBIIIATh CBOM 00pa3oBaTEIbHBIN H
KYJbTYpPHBIH YPOBEHb.

2) CaMOKOHTPOJIb:

JIaBaTh OLEHKY HOBBIM CUTYAallMsIM, BHOCUTh KOPPEKTHUBBI B I€SITEIBHOCTh, OLIEHUBATh COOTBETCTBUE PE3YJIHTATOB LIEIISIM;

BJIa/IETh HaBbIKAMU I103HABATEIbHON PEQIIEKCHH KaK OCO3HAHUS COBEPIIAEMbIX JIEHCTBUN U MBICIUTENbHBIX MPOIIECCOB, X PE3yIbTATOB U OCHOBAHUM,
UCIOJIb30BaTh MPUEMBI peICKCUU TS OLIEHKH CUTYallld, BEIOOpa BEPHOTO PEIICHUS;

YMETh OLIEHUBATh PUCKH U CBOEBPEMEHHO MPUHUMATh PEIICHUS 10 UX CHUKEHUIO;

MIPUHUMATh MOTUBBI U apTyMEHTHI IPYTUX MPU aHATIU3€ PE3YJIbTAaTOB JAESITEIbHOCTH;

3) npuHsATHE cedsl U APYTUX:

MPUHUMATD ce0sl, MOHMMAas CBOM HEJOCTATKU M JIOCTOMHCTBA;

MPUHUMATh MOTHBBI U apTyMEHTHI IPYTUX MPU aHATU3€E PE3YIbTATOB JACSITEIHHOCTH;

MpU3HABATh CBOE MPABO U MPABO APYTUX HA OIIUOKU;

pa3BUBaTh CIIOCOOHOCTh MOHUMATh MUP C MO3UIUH JIPYTOro YeJIOBEKa.

MNPEAMETHBIE PE3YJBbTATbBI
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[IpenmerHsie pe3ynbraThl ocBoeHusi mporpammbl COO mo Ouonoruu Ha 06a30BOM ypOBHE BKIIIOUYAIOT crienupuyeckue s y4yeOHOro mpeamMera
«buonorus» HayuHbIe 3HAHHSI, YMEHUS U CIIOCOOBI IEHCTBHIA 1O OCBOSHHIO, MHTEPIPETAIIMH U TPE0OPa30BaHUIO 3HAHUMN, BHJIBI JESITEILHOCTH M0 MOTYUYCHUIO
HOBOT'O 3HAHUS M MPUMEHEHUIO 3HAHWUW B PA3UYHBIX YYEOHBIX CUTYallUAX, a TaKKe B peajbHBIX >KU3HEHHBIX CUTyalUsX, CBA3aHHBIX ¢ Ouosiorueil. B
IIporpaMMe IpeIMETHBIE PE3YJIbTaThl IPEICTABIEHBI 110 TOAAM 00YUYEHHUS.

[IpenMeTHBIE pe3ybTaThl OCBOEHUS yueOHOro npenmMera «buonorus» ¢ 10 knacce nonxKHbI OTPAXKATh:

c(OPMHPOBAHHOCTh 3HAHUM O MECTE M POJM OHOJOTMM B CHUCTEME HAyYHOTO 3HAHUS ECTECTBEHHBIX HAyK, B (DOPMUPOBAHMHM COBPEMEHHOM
€CTECTBEHHO-HAYYHOW KAapTUHBI MHpAa M HAyYHOTO MHUPOBO33PEHUS, O BKJIAJE€ POCCUMCKMX U 3apyOeKHBIX YUEHBIX-OMOJIOTOB B pa3BUTHE OHOJIOTHUH,
(YHKIMOHATBLHON TPAMOTHOCTH Y€JIOBEKA JJISl PEIICHUs )KU3HEHHBIX 3a/1a4;

YMEHHE PACKpBIBATh COJAEpKaHHE OUOJIOrMYECKUX TEPMHMHOB M MOHSTUMN: JKU3Hb, KJIETKA, OpraHu3M, MeTaboin3M (0OMEH BEIECTB U MpEeBpallleHHue
SHEPruM), FOMEOCTa3 (CaMOpEeryJisliks), YypOBHEBasI OpraHU3aIlMs )KUBBIX CUCTEM, CAMOBOCIIPOU3BEICHNE (PEIIPOIYKIUS), HACIEICTBEHHOCTh, N3MEHYUBOCTb,
POCT U pa3BUTHE;

yMEHHE Hu3Jlaratb OHMOJIOTHMYECKUE TEOpUH (KJIETOYHasi, XpOMOCOMHAs, MYTallMOHHAsl, LIEHTpaJbHAs J10IMa MOJEKYJsIpHOW Ouonoruu), 3axons! (I
Menpens, T. Moprana, H. . BaBuioBa) u y4yenus (o IeHTpax MHOrooOpasusi U MPOUCXOKICHHs KyJIbTypHBIX pactenuit H. V. BaBunona), onpenensarsb
rpaHULbl X TPUMEHUMOCTH K KMBBIM CUCTEMAM;

yYMEHHE BJIaJIeTh METOJaMU HAYYHOTO IMO3HAaHWS B OMOJOTHU: HAONIOJEHHWE U OINUCAHUE KUBBIX CHUCTEM, MPOIECCOB M SBICHUM, OpraHuU3alus U
IIpOBeJIeHUE OUOJIOTUYECKOTO SKCIIEPUMEHTA, BBIIBM)KEHHUE TUIIOTE3bl, BBISBICHHUE 3aBHCUMOCTH MEXAY HCCIEIYEMbIMU BEJIWYMHAMH, OOBSCHEHUE
MOJIyYEHHBIX PE3YJIbTATOB, UCIIOJIb30BAHHBIX HAYYHBIX [TOHATUN, TEOPUN U 3aKOHOB, YMEHHUE JI€IaTh BbIBObl HA OCHOBAHUH OJIYYEHHBIX PE3YJIbTATOB;

YMEHHUE BBIJIEIATH CYIIECTBEHHBIE IPU3HAKN BUPYCOB, KIETOK MPOKAPUOT M 3YKAPUOT, OJHOKJIETOYHBIX U MHOTOKJIETOUYHBIX OPTaHU3MOB, 0COOEHHOCTH
IpOIecCOB: OOMEHa BEIIECTB U MPEBPAICHUs SHEPTHH B KJIeTKe, (POTOCHHTE3a, IIACTHYECKOr0 M YHEPreTHYecKOro oOMeHa, XeMOCHHTE3a, MUTO03a, Meio3a,
OILJIOIOTBOPEHUS], PA3MHOXKEHHU S, UHANBUAYAIBHOTO Pa3BUTHS OpraHu3Ma (OHTOTEHE3);

YMEHHE TPHUMEHSTh MONyUYEHHBIE 3HAHUA NI OOBSCHEHHS OHONOTHYECKHX MPOIECCOB W SBICHWM, AN TPUHATUS MPAKTUUECKUX PEIICHUN B
MTOBCEIHEBHOM JKU3HM C LIENbI0 00ecrieueHns: O€30IMacCHOCTH CBOETO 3/J0POBBS U 370POBbs OKPYKAIOLIUX JIFOJEH, COOI0IEHUS] HOPM I'PaMOTHOTO IOBE/ICHUS B
OKpY’Karollel MpUpOTHON cpefie, MOHMMaHNue HE00X0IMMOCTH UCIOIb30BaHUS JOCTHKEHUI COBpEMEHHON OMOJIOrUU U OMOTEXHOJOTHH IS PalliOHAIBHOTO
MIPUPOONOIB30BAHMS;

YMEHHE pelllaTh JIEMEHTapHble TeHEeTHMUeCKHEe 3aJayd Ha MOHO- M JUTHOPHIHOE CKpelIMBaHUE, CIEIUICHHOE HAcleIOBaHWE, COCTABISITh CXEMbI
MOHOTHOPUAHOTO CKPEIIMBAHUS JUIsl ITpe/ICKa3aHus Hacle0BaHUs IPU3HAKOB Y OPraHU3MOB;

YMEHHE BBITIONHSATH JIa0OpaTOPHBIE U MPAaKTUYECKUE pabOThI, COOMI0ATh MpaBuia Mpu padoTe ¢ y4eOHBIM U Ta00PaTOPHBIM 000PYI0BAHUEM;

YMEHHE KpPUTUYECKH OIIEHMBAThb W MHTEPHPETUPOBATH HMH(OpPMAIMIO OHOJOTMYECKOTO COJEp)KaHUs, BKIIIOYAIOIIYIO IICEBJIOHAYYHbIE 3HAHUS W3
pa3IMYHBIX HCTOYHUKOB (CpeICTBa MaccoBOM HH(pOpPMAIUHM, HAYYHO-TIOMYJISIPHBIE MAaTEpHalbl), ITHUYECKHUE ACIEKThl COBPEMEHHBIX HCCIEIOBAaHUN B
OMOJIOT UM, MEUIHE, OMOTEXHOIOTHH;

YMEHHUE CO3/1aBaTh COOCTBEHHBIE MMChbMEHHBIE M YCTHBIE COOOIIEHUs, 0000111ast 6MOI0rMYecKyt0 HH)OPMAIUIO U3 HECKOJIBKUX UCTOYHUKOB, TPAMOTHO
MCIOJIb30BaTh MOHATUHHBIN arnapar OMOJIOTHH.

[IpenMeTHBIC pe3yabTaThl OCBOCHUS yueOHOro npenmMeta «buonorus» ¢ 11 knacce TOMKHBI OTPAXKATh:
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C()OPMHUPOBAHHOCTh 3HAHMM O MecTe M poiaM OHOJIOIMH B CUCTEME HAy4YHOIO 3HAHUS E€CTECTBEHHBIX HayK, B (DOPMUPOBAHMM COBPEMEHHOM
€CTeCTBEHHO-HAyUYHOW KAPTHHBI MHpa M HAyYHOTO MHPOBO33PEHHS, O BKIJIAJC POCCUHCKUX U 3apyOEeKHBIX YUYEHBIX-OMOJIOrOB B pa3BUTHE OHOJIOTHH,
(YHKIIMOHATIBHON IPAMOTHOCTH YEJIOBEKA JJIsl PELICHUS )KU3HEHHBIX 33/]1a4;

YMEHHE PACKphIBaTh COJAEp)KaHUE OMOJOTMYECKUX TEPMUHOB W TOHSTHHA: BUI, MOIMYJALUS, T€HO(MOHI, SBOJIOLMUS, IBHXKYIIHE CHIBI ((aKTopbl)
HBOJIIOLIMM, MPUCIOCOOIIEHHOCTh OPraHW3MOB, BHUI000pa30BaHUE, HKOJOIMUYECKUE (DAKTOphI, SKOCHCTEMA, MPOIYLIEHThl, KOHCYMEHTBI, PEIyLEHThI, LeNH
MUTaHMS, SKOJIOTHYECKas MMpamMuia, OuoreoreHos, onocdepa;

yYMEHHE H3Jlarath OMOJOrMyYeckue Teopuu (dBoirolMoHHAas Teopus Y. JlapBuHa, CMHTEeTHYecKas TEOpUsS SBOJIIOLMH), 3aKOHbI U 3aKOHOMEPHOCTH
(3apogsimeBoro cxozactsa K. M. bapa, yepenoBanus rmaBHBIX HanmpasiieHuid u myTei aBomonuu A. H. CeBeprioBa, yuernus o 6uocdepe B. U. Bepuaackoro),
OIpENeJIATh TPAHULBI UX IPUMEHUMOCTH K KHUBBIM CUCTEMAaM;

YMEHHE BIAJIETh METOJAAMH HAy4YHOTO IMO3HAHWS B OMOJIOTMHU: HAOIIOACHWE M ONMCAHHME >KUBBIX CHCTEM, IPOIECCOB M SIBICHUH, OpTaHU3AIMS H
IIpOBe/IeHUE OHOJOIMYECKOI0 3KCIEPUMEHTA, BBIIBUKEHHWE THUIOTE3bl, BBIABICHHE 3aBUCHUMOCTH MEXAY MCCIEIyeMbIMU BEJIWYMHAMHU, OOBSICHEHUE
MOJIyYSHHBIX PE3YJIbTAaTOB, HCIIOJIb30BAHHBIX HAYYHBIX OHATHH, TEOPHIA U 3aKOHOB, YMEHHUE JI€IaTh BBIBO/IBI HA OCHOBAHUH TTOJIYYE€HHBIX PE3yJIbTaTOB;

YMEHHUE BBIJICNIATh CYLIECTBEHHbIE NMPU3HAKU CTPOCHUS OMOJIOIMYECKMX OOBEKTOB: BHUJIOB, HMOMYJISALMH, MPOIYLEHTOB, KOHCYMEHTOB, PEAyLICHTOB,
OMOTEOIIEHO30B M IKOCUCTEM, OCOOCHHOCTH MPOIIECCOB: HACIEICTBEHHONW M3MEHYHMBOCTH, €CTECTBEHHOTO OTOOpa, BUA00OPa30BaHUs, MPUCTIOCOOICHHOCTH
OpPraHU3MOB, JEMCTBUS 3KOJOIMUECKUX (PaKTOPOB HAa OPraHU3MbI, MEPEHOCa BELIECTB W MOTOKA SHEPrHMM B SKOCHCTEMAax, aHTPOIOICHHBIX M3MEHEHHH B
HKOCHUCTEMAaX CBOEH MECTHOCTH, KPYTOBOPOTA BEIIECTB M OMOT€OXUMHUYECKHUX IIUKIIOB B OHocdepe;

yYMEHUE MPUMEHATh IOJYYCHHbIE 3HAHUS JUIl OOBSICHEHUS OHMOJOIMYECKMX IPOLECCOB M SBICHUHM, U1 NPHUHATUS NPAKTUUYECKUX DEUIeHUH B
MIOBCETHEBHOM JKU3HU C 1ENIbI0 00ecrieueHnst 0€30MacHOCTH CBOETO 3/I0POBbBsSI U 3J0POBbS OKPY>KAIOIIHX JIFOJIEH, COOIOIEHHSI HOPM TPAMOTHOTO ITOBEJICHHS B
OKpYy’Karolled MpUpOJHOW cpene, MOHMMaHUE HEOOXOAMMOCTH HCHOJIb30BAHUS JIOCTUKEHUH COBPEMEHHOH OMONOTMH JUIs  PalMOHAIBHOTO
MIPUPOJIOTIOIB30BAHHS;

YMEHUE pelaTh 3JeMEeHTapHble OMOJIOTHYECKHE 33/1a4H, COCTABIJIATh CXEMBbI IIepeHOca BELIECTB U SHEPTUU B KOCHCcTeMax (LIeNU MUTaHUS);

YMEHHE BBIOJIHATH J1a00paTOPHBIE U IPAKTHUECKHE PabOTHI, COOJII0IaTh MpaBUia MpU paboTe ¢ y4eOHBIM U TaOOPaTOPHBIM 000pPYI0BAaHUEM;

YMEHUE KPUTHYECKH OLIEHUBaThb M HHTEPHPETHPOBATh HH(OpMAIMIO OHOJIOIMYECKOrO COJAEp)KaHMs, BKJIIOYAIOLIYIO0 ICEBJOHAy4YHBIE 3HAHUS U3
Pa3IMYHBIX MCTOYHUKOB (CpPEICTBAa MAccOBOM WH(pOpMANNU, HAYYHO-TIOMYJISPHBIE MaTepHajbl), PAaCCMATPHBATH TIO0ATBHBIE JKOJOTUYECKHE MPOOIIEMBI
COBPEMEHHOCTH, (POPMUPOBATH 110 OTHOLIEHUIO K HUM COOCTBEHHYIO MO3UIIHIO;

YMEHHE CO3/1aBaTh COOCTBEHHbIE MMCbMEHHBIE U YCTHBIE COOOIIeHMsI, 0000111asi OMOJIOrMYECKY0 HHPOPMAIIUIO U3 HECKOJIbKUX UCTOYHUKOB, TPAMOTHO
MCMOJIb30BaTh MOHATUHHBIN anmapar OMOJIO0THH.

20



TEMATHYECKOE INTAHUPOBAHHUE

10 KITIACC
KoauvecTBo 4acoB DJIeKTPOHHbBIE
HaumeHnoBaHue pa3iesioB U TeM ugposbie
Ne i/ EpOrPAMMEI pasi Beero KonTpoabusbie IIpakTnueckue f)lgp(g:m ar eJ)H)HH e
padoThI padoThI pecypes
bubnuorex K
! brooriit kak Hayka 2 05 httSJsI://(r)n.e:edascEf)(.)ru/7f410292
2 JKuBbIE CUCTEMBI U UX OPraHU3ALUs 1 Bubmzorexa IOK
https://m.edsoo.ru/7f41¢292
3 XHUMUYECKUH COCTaB U CTPOCHUE KIIETKH 8 1 bubmorexa LHOK
https://m.edsoo.ru/7f41¢c292
bubmuorexa [JOK
4 Ku3Henesa TeIbHOCTh KIICTKH 6 https://m.edsﬁ).ru/7f41c292
5 Pa3zmHOXeHMe U MHANBUAYAIbHOE pa3BUTHE 5 1 bubnnoreka [JOK
OpPTraHHU3MOB https://m.edsoo.ru/7f41¢292
6 HacnenctBeHHOCTh M1 UBMEHYMBOCTD ] 15 bubnuotexa [JOK
OpraHu3MOB https://m.edsoo.ru/7f41¢c292
7 Cenekiust opraHu3mMoB. OCHOBBI 3 bubnmnorexa [JOK
OMOTEXHOJIOTHHI https://m.edsoo.ru/7f41¢292
8 PesepBHOE Bpems 1 bubmorexa HOK
https://m.edsoo.ru/7f41¢c292
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 0 4
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https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292

11 KUIIACC

KoJsnyecTBO 4acoB JJIeKTPOHHbIE
Y HaumeHoBaHue pa3ieioB U TeM (uudposbie)
Ne m/m NMPorpamMmbl Bceero Konrpoarnste | IpaxTudeckue o0pa3oBaTe/ibHbIE
padoThbI padoThI pecypebi
bu6mmoreka [IOK
I IBOMOEOHHEAS GEONOTHA ? I https://m.edsoo.ru/7f41cc74
) Bo3HUMKHOBEHME U pa3BUTHE KU3HU Ha 9 05 bubmumorexa [IOK
3emire ) https://m.edsoo.ru/7f41cc74
bubmuorexa [JOK
3 OpraHu3Mbl ¥ OKpy’Karolias cpeaa 5 1 https://m.edsoo.ru/7f41cc74
4 Coo0111ecTBa 1 DKOIOTHUYECKUE CUCTEMBI 9 Brommozexa IOK
https://m.edsoo.ru/7f41cc74
bu6mmorexa [IOK
> Pesepsroe Bpems 2 https://m.edsoo.ru/7f41cc74
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 0 2.5
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https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74

INOYPOYHOE IINTAHUPOBAHHUE

10 KITACC
KoJunyecTBo 4acoB Jlara JIeKTPOHHBbIE U(PPOBHIE
Ne n/m Tema ypoka Beero Kontpoabubie IIpakTuueckue wysenus o0pasoBaTejbHbIe
padoThbI padoThI pecypcbl
bubmuoreka [JOK
1 buonorus B cucreme Hayk 1 1 Hemens https://m.edso00.ru/863e6122
https://m.edsoo.ru/863e632a
MeTo/1bl TO3HAHUS KUBOW TPUPOIBI.
[IpakTuueckas padora Ne 1 bubnnoreka [JOK
2 «Vcronp30BaHe Pa3TUIHBIX METOJIOB TIPH ! 0-5 2 mepens https://m.edsoo.ru/863e6122
M3Y4YEHHH OMOJIOTUYECKUX O0BEKTOBY
buonoruueckue cucTemsl, IPOIECCH U UX bubnnoreka [JOK
3 1 3 Henens
W3YUYCHHE https://m.edsoo.ru/863e6564
XUMHYECKUI cocTas KieTkd. Bona u bu6mmoreka [IOK
4 1 4 yenensa
MUHEpAIbHBIE COJIH https://m.edsoo.ru/863e674¢
bu6mmoreka [IOK
5 benku. CoctaB u cTpoeHue OeIKoB 1 5 Henmens https://m.edsoo.ru/863e6b72
depMeHTHl — OHOJIOTHYECKHE
6 zi‘/ngaﬂ r?;j;Zﬁﬁnﬁﬁa&ﬁ?ﬁfgﬁg&ﬁ 1 1 0.5 6 Henens bubmorexa LHOK
4 ' A https://m.eds00.ru/863¢6b72
(dhepMeHTOB (Ha MpUMEpe aMUJIa3bl UITH
KaTasasbl)»
bu6mmoreka [JOK
! YraeBozeL. JIumm e : THEMETS b itps://m.edsoo.n/863e6870
bu6mmoreka [IOK
8 Hyxknennosbie kucnotsl. ATO 1 8 Hemens https://m.edso0o.ru/863e6d5¢
9 Hcropus 1 METOIbI N3yUEHHUSI KIETKU. 1 9 Hexens bubnnoreka [JOK
Knerounas Teopus A https://m.edsoo.ru/863e6e88
10 Kiietka Kak 1esocTHas ’uBas CUCTEMa 1 10 Henenst
11 CrpoeHue 3yKapruOoTHUYECKON KIIETKH. 1 0.5 11 nenenss  bubnuoreka [{OK
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https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e632a
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e6564
https://m.edsoo.ru/863e674e
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6870
https://m.edsoo.ru/863e6d5c
https://m.edsoo.ru/863e6e88

Jlaboparopnas pabota Ne 2 «3yuenue
CTPOCHHS KJIIETOK PACTCHUH, )KUBOTHBIX,
rpuOOB ¥ OaKTEpUil MO MUKPOCKOIIOM Ha
TOTOBBIX MUKpOIIpENapaTax u ux

https://m.edsoo0.ru/863e6ff0
https://m.edso00.ru/863e716¢

OIIMCaHHE»
bubmuorexa [JOK
12 OOMeH BeecTB WK METaboIu3M 12 nepens https://m.edsoo.ru/863e766¢
bu6mmoreka [IOK
13 dorocuHTE3. XEMOCUHTE3 13 nepens https://m.edsoo.ru/863e7¢98
. bu6mmoreka [IOK
14 DHepreTuveckuii o0OMeH 14 nenens https://m.edsoo.ru/863e7aae
’KuzHeHHbIN IUKI KICTKU. [leneHue
s KJ;IGT(;(H. Murto3. Jlaboparopnas padota Ne 3 0 S BuGnuotexa LIOK
«HabmroieHre MUTO3a B KJIETKaX KOHYMKA . it https://m.edsoo.ru/863e7dcd
KOpEIIKa JIyKa Ha TOTOBBIX
MHUKpOIIpernapaTax»
16 buocunres 6enka. Peakuus MmaTpuaHOTO 16 Heens bubnnorexa [HOK
CHUHTE3a A https://m.edsoo.ru/863e796e
bu6mmoreka [JOK
17 Tpancnsaus — 6uocuHTe3 6enKa 17 nenens https://m.edsoo.ru/863e796e
bu6mmoreka [IOK
18 Hexknerounsle GopMbl )KU3HU — BUPYChI 18 nenens https://m.edso0o.ru/863e7540
bu6nmoreka [IOK
19 ®opMbl pa3MHOKEHUSI OPIraHU3MOB 19 nenens  https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e831e
. bubmuorexa [JOK
20 Meiios 20 nezens https://m.edsoo.ru/863e7{4a
OO6pa3oBaHue 1 pa3BUTHE TOJOBBIX KIETOK.
71 OnnogoTrBopenue. JlaboparopHas pabota 0.5 21 Hexers bubnnoreka [JOK
Ne 4 «M3yuenue cTpoeHUs MOJIOBBIX KIETOK ' s https://m.edsoo.ru/863e81b6
Ha TOTOBBIX MUKPOITpETIapaTaxy
22 NuauBuayanbHOE pa3BUTHE OPraHU3MOB 22 wepenst = bubnuoreka [IOK
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https://m.edsoo.ru/863e6ff0
https://m.edsoo.ru/863e716c
https://m.edsoo.ru/863e766c
https://m.edsoo.ru/863e7c98
https://m.edsoo.ru/863e7aae
https://m.edsoo.ru/863e7dc4
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e7540
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e831e
https://m.edsoo.ru/863e7f4a
https://m.edsoo.ru/863e81b6

https://m.edsoo.ru/863e8436

23 I'eneTnka — HayKa O HaCJIE€ICTBEHHOCTH U 23 Hexens bu6mumorexa [IOK
H3MEHYNBOCTH https://m.eds00.ru/863e8612

24 3aKOHOMEPHOCTH HaCJIEA0BaAHUS 24 nexens bu6mmoreka [IOK
MPU3HAKOB. MOHOTHOPUTHOE CKPEIIHMBAHKE https://m.edso0.ru/863e8878
JurnOpunHoe cKpeuBanyue. 3aKoH bubmumorexa [IOK

25 25 menens
HE3aBHCHMOI'O HACJIEAOBaHUS ITPU3HAKOB https://m.edso0o.ru/863e89a4
CueruieHHOE HaclIeI0BaHUE ITPU3HAKOB.

JlaGoparopnas padora Ne 5 «3yuenue
26 pGSyJ'IIiTaTF())B M(?Hom6p1/mHoro I/}I] 0.5 26 Henmens bubmiorexa LIOK
https://m.edso00.ru/863e8c60
TUTHOPHUTHOTO CKPEITUBAHUS Y APO30HITBI
Ha TOTOBBIX MHKpPOTIpEIapaTax»
I'enetuka nomna. HacnegoBanue npu3Hakos, bubnnorexa [HOK

27 27 nenens
CLEIUIEHHBIX C [OJIOM https://m.eds00.ru/863e8c60
HsmenunBocth. HeHacneacTBenHas
M3MEHYUBOCTh. JlaboparopHas padora Ne 6.

28 N3yyenne MoauduKamoHHOM 05 28 Hexens bu6mmoreka [IOK
M3MEHYUBOCTH, IOCTPOEHUE https://m.edsoo.ru/863e8efe
BapHAIIOHHOTO PsAJia U BApUAI[MOHHOM
KpHBOW»

HacnencrBeHHass N”3MEHYHNBOCTb.

29 Ha60paIOpHa51 pabota Ne 7. «AHanu3 05 29 Hexens bubnuoreka [IOK
MyTalMi y 1po30(UIIbl Ha TOTOBBIX https://m.edsoo.ru/863e8efe
MHUKpOTpenaparax»

bu6mmoreka [JOK

30 I'eneTuka yenoBeka 30 memens https://m.edso0o.ru/8638d78
PeseprubIil ypok. O6001IEHIE TIO TEME

31 «HacnencTBeHHOCTh M U3MEHUYNBOCTh 31 memens
OpPTaHHU3MOB)

32 Cenekius Kak HayKa U IpolLece 32 Henensa Eubmorexa LIOK

https://m.edso0.1ru/863e¢9214

33 MeToabl M TOCTHIKEHUS CEJIEKIINN 33 menens | bubmmoreka [JOK
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https://m.edsoo.ru/863e8436
https://m.edsoo.ru/863e86f2
https://m.edsoo.ru/863e8878
https://m.edsoo.ru/863e89a4
https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8d78
https://m.edsoo.ru/863e9214

pacTeHUH U KUBOTHBIX

https://m.edsoo.ru/863e¢9214

34

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

buorexnosorus kak orpacib NPOU3BOJICTBA

34

34 uenensa

bubmuorexa [JOK
https://m.edso00.ru/863e€9336
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https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9336

11 KUIIACC

KoanuecTBo 4acoB

Jara

DJIeKTpPOHHbIe U (pPOBbIE

Ne i/ Tema ypoka Beero Konrpouabusie IIpakTHueckue R — oOpa3oBaTejibHbIE
padoTbI padoThbI pecypcnl
1 DBOIOLHS U METOJIbI €€ N3YUCHHS 1 1 Henens bubmorexa LIOK
JHOn A Y A https://m.edsoo.ru/863ea20e
) WcTopust pa3BuTHS NIpeaCTaBICHHA 00 1 2 Hexens Bu6mmoteka [JOK
3BOJIIOIUHU https://m.eds00.ru/863¢9570
bubnuoreka [IOK
3 MukposBosoLHS ! 3 menens https://m.edsoo.ru/863e9cle
[Tomymsius Kak sieMeHTapHas equHHUIA
BUJa U 3Bommonuu. JlaboparopHas pabora Bbu6mmoteka [JOK
4 Neo 1 «CpaBHeHUE BUAOB 11O 1 0.5 4 Henens https://m.eds00.ru/863e99¢c6
MOP(OTIOTHUECKOMY KPUTEPHUIO»
5 JIBroKyume cuisl (3J1eMEHTapHbIe 1 S Hexens Bbu6moteka [JOK
(haKTOpBI) IBOTIOLIUU A https://m.edsoo.ru/863e¢9da4
. bubnmnorexa [JOK
6 EcrecTBeHHbIi 0TOOp 1 €ro Gopmbl 1 6 Henens https://m.edso0o.ru/863e9ed0
Pe3ynbpTarsl 3BOTIOIUN:
IpUCIOCOOIEHHOCTh OPraHU3MOB U
7 BHU1I000pa3zoBanue. JlabopaTropnas pabora 1 0.5 7 Henens bubmuoreka [IOK
Ne 2 «Onucanue npucrnoco6IeHHOCTH ' A https://m.edsoo.ru/863e9fde
OopranusMa 1 €€ OTHOCHUTEILHOTO
XapakTepa»
8 Hanpasnenus u myTy MakpO3BOJIOIUN 1 8 Henenst bubmmorexa [IOK
P Y P B A https://m.edsoo.ru/863e9cle
9 HeobpaTumocTh 3BOTIOLIMN 1 9 Henens
10 Ucropus xu3Hu Ha 3emMiie U METOJIbI e€ 1 10 Hestenst
U3YICHHS
11 ['MnoTre3sl MPOUCXOKACHUS )KU3HU Ha 1 11 Hexens bu6muoreka [IOK

3emiie

https://m.edsoo.ru/863ea5abd
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https://m.edsoo.ru/863ea20e
https://m.edsoo.ru/863e9570
https://m.edsoo.ru/863e9c1e
https://m.edsoo.ru/863e99c6
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PazButue xxu3Hu Ha 3emMiie 1o 3pam U

bubnunoreka LIOK

12 nepuoIam 12 nepens https://m.edsoo.ru/863eabbe
OCHOBHBIE 3TaIlbl 3BOJTIOIUU
PACTUTEIHLHOTO W JKHBOTHOTO MUDA. Eubmiorexa [IOK
3| Mmoo o o | sy 5 e eonssiaine
YKUBOTHBIX B KOJUIEKITHSIX)»
14 CoBpeMeHHasi cucTeMa OpraHu4eCKOro 14 Henens bubmuorexa [IOK
MUpa https://m.edsoo.ru/863ea48e
15 DBOJIOIKS YeTIOBEeKa (aHTPOIIOTEeHE3) 15 nenenst Eﬁﬁ/ﬁiﬁiﬁﬁ/g 63eaclc
BIJKYIIME CHIIBI (PaKkTOpbI bubnnorexa [JOK
16 fHTpoiIII:reHesa @ P 16 nenens https://m.edsc%i.ru/ 863ead44
17 OCHOBHBIE CTaJIUN DBOIIOLIUH YEJIOBEKA 17 uenmensa
YenoBeueckue pachl U MPUPOIHBIC bubnnoreka [JOK
18 aJIarnTayn qengBeKa PP 18 nenens https://m.edscL>E>.ru/863eaea2
PesepBHeIil ypok. O000IICHHE TTO TeMe
19 «BO3HUKHOBEHUE U Pa3BUTHE KU3HU Ha 19 nenens
3emie»
20 DKOJIOTHS KaK HayKa 20 Henens
1 Cpenpl 00uTaHUs U HKOJIOTHYECKHE 21 Hexens bubmmoteka IIOK
(baxTopsl https://m.edsoo.ru/863eafec
Aobuotuyeckue daxropsl. JlaboparopHas
pabota Ne 3. «Mopddonoruueckue
2 OCOOEHHOCTH PACTEHHI U3 Pa3HbIX MECT 0.5 22 Henens bubmuoreka [IOK
oOutanus». JlaboparopHas padota Ne 4. https://m.edsoo.ru/863eb10e
«BrmsiHUE cBeTa HA POCT U pa3BUTHE
YepEHKOB KOJIEyCa)
23 BuoTtnueckue dakropsr 23 nepens Eggi?/ﬁécﬁi?r{f@ 63¢b348
24 DKOJIOTUYECKHE XapaKTePUCTUKU 0.5 24 Henens

nomyJsiiun. [Tpaktudeckast padota Ne 2
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https://m.edsoo.ru/863ea6be
https://m.edsoo.ru/863ea8bc
https://m.edsoo.ru/863ea48e
https://m.edsoo.ru/863eac2c
https://m.edsoo.ru/863ead44
https://m.edsoo.ru/863eaea2
https://m.edsoo.ru/863eafec
https://m.edsoo.ru/863eb10e
https://m.edsoo.ru/863eb348

«IToacy€T MIOTHOCTH NOMYJISIUKA Pa3HBIX
BHJIOB PACTCHUI

bu6numoreka [IOK
25 Coo0miecTBa OpraHM3MoOB — OHOIEHO3 1 25 menens https://m.edsoo.ru/863ebd6a
bubnunoreka LIOK
26 DKOJIOTHYECKUE CUCTEMBI (IKOCHCTEMBI) 1 26 "Henenst https://m.edsoo.ru/863eb46a
2 Sraommmocite mpavae: Caoficrsa | 27 nenens  DUOTHOTENa LOK
’ https://m.edsoo.ru/863eb5fa
skocucteM. Cykieccus
28 [IpupogHbIe 3KOCUCTEMBI 1 28 Henens
29 AHTpPOIIOT€HHBIE SKOCUCTEMbI 1 29 nenens
buocdepa — rmobdanpHas 3KocHcTEMA bubmmoreka [JOK
30 SemMin 1 30 Henens https://m.edsoo.ru/863ebb5e
3aKOHOMEPHOCTH CYIIECTBOBAHUS bu6nmorexa LIOK
3 onochepsl ! 31 nenens https://m.edsoo.ru/863ebd 16
32 UenoseuecTBo B Ouocdepe 3emin 1 32 Henmenst
Cocy1iecTBoOBaHUE TTPUPOJIBI U bubmmoreka [JOK
33 YeJI0OBEUYECTBA I 33 nenens https://m.edsoo.ru/863ebale
34 PesepBHblit ypok. O000111€HNE TEMBI 1 34 Henens
«Co00111eCTBa U DKOJIOTHUYECKUE CUCTEMBD
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 2.5
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MPOBEPSEMbBIE TPEGOBAHUS K PE3YJIbTATAM OCBOEHMSI OCHOBHOM OBPA3OBATEJIbHOM ITPOI'PAMMBI

10 KJIACC

Kon
NMpoBepsieMoro
pe3yJbTara

IIpoBepsiemble MpeaAMeTHbBIE Pe3yJIbTAThl 0CBOEHHSI OCHOBHOI 00pa30BaTe/IbHOI POrPaMMbl CpeIHEro
0011ero oopa3oBaHus

CdopmMupoBaHHOCTh 3HAHHM O MeCTe M POJM OUOJIOTMM B CHCTEME HAyYHOTO 3HAaHUS €CTECTBEHHBIX HAyK, B
(GopMHpPOBaHUN COBPEMEHHOH €CTECTBEHHO-HAyYHOW KapTUHBI MHUpPAa W HAayYHOIO MHPOBO33PEHHS; O BKIIAJE
POCCUICKHX U 3apyOEKHBIX YUEHBIX-OMOJIOTOB B pa3BUTHE OMOJIOTUH; (QYHKIMOHAIBHON rPaMOTHOCTH YeJlOBeKa s
pelIeHNs KU3HEHHBIX 3aa4

YMeHne pacKkpbIBaTh COAEp)KaHUE OMOIIOTMYECKUX TEPMUHOB M MOHSITHN: KU3HB, KIETKA, OPraHU3M; METa00IH3M
(0OMEH BelIeCTB U MPEBpaIlEHUE SHEPTUH), TOMEOCTa3 (CaMOpETyJIslus), YPOBHEBAs OPraHU3aIUs KUBBIX CHUCTEM,
CaMOBOCITPOU3BEIeHUE (PENPOAYKIIHS ), HACIEACTBEHHOCTh, K3MEHYMBOCTh, POCT U Pa3BUTHE

YMeHue uznararb OMOJOIMYECKHE TEOpPUM (KJIETOYHAas, XPOMOCOMHas, MyTaluoHHas), 3akoHbl (I'. Mengens, T.
Moprana, H.J1. BaBunoBa) u y4yeHus (0 LIEHTpax MHOrooOpaszus U MPOUCXOXKICHUS KyIbTypHBIX pacteHuit H.U.
BaswiioBa), onpenenars rpaHulibl UX IPUMEHUMOCTHU K KUBBIM CUCTEMaM

YMmenue BJIaACTb METOJAaMH HAYYHOTO ITIO3HAHUA B Oouooruu (Ha6JIIOIleHI/I€ " OIMMCAHUC XUBBIX CUCTCM, IIPOLCCCOB
u HBHCHHﬁ; opraHuzanuvs U IIPOBCIACHUC OMOJIOTHYECKOTO 9KCIICPUMCHTA, BBIABUKCHUC THUIIOTC3bI; BBIABJICHUC
3aBUCUMOCTH MCEKAY MHCCICAYCMbIMHU BCIUMYNHAMU, 00BsICHEHHE MOJIYUYCHHBIX PE3YJIbTATOB, HCIIOJIb30BAHHBIX
HAay4YHBIX HOHSITI/IfI, Teopnﬁ M 3aKOHOB;, YMCHHUEC ACIATh BBIBOJbI HA OCHOBAHWH ITOJTYYCHHBIX pe3yanaTOB)

yMCHI/Ie BBIJACIATH CYHIGCTBCHHI)IG HpI/I3HaKI/I BI/Ip}ICOB, KJICTOK HpOKapI/IOT nu BYKapI/IOT, OOHOKJICTOYHBIX H
MHOTOKJIETOYHBIX OPTaHU3MOB; OCOOCHHOCTH TPOIIECCOB OOMEHAa BEIIECTB M TPEBPAICHHUS JHEPIHMH B KIICTKE,
dorocuHTEe3a, TUIACTHMYECKOTO M SHEPreTHMYECKOro OOMeHa, XEMOCHHTE3a, MHTO03a, MeH03a, OIUIOA0TBOPCHHS,
Pa3MHOXCHHS, HHIUBUIyAJIbHOTO Pa3BUTHsI OpPraHu3Ma (OHTOTEHE3)

YMeHue npuMeHsITh NOMyYeHHbIe 3HAHUS IS OOBSICHEHHs] OMOJOTHYECKHUX IMPOILIECCOB U SIBICHUH, IS TPUHSATHUS
MPaKTUYECKUX PEUICHUH B TTOBCEIHEBHOM JKMU3HU B IEJISIX o0ecriedeHus: 0€30MacHOCTH CBOETO 3/I0POBBS U 37I0POBbS
OKPYXAIOIINX JIOJeH, COOM0IEHUs HOPM IPaMOTHOTO MOBEJACHUS B OKPYXKAIOIIeH MPUPOTHON cpesie; MOHUMaHUue
HEOOXOAMMOCTH HCITOJIb30BAaHUS JOCTIKCHUM COBPEMEHHOW OHOJIOTMM W OMOTEXHOJIOTHH IS paliOHAIBHOTO
MPUPOJIONOIB30BAHMS

YMeHue pemath 3JeMEHTapHble TeHETHUYeCKHEe 3aJadyd Ha MOHO- M JUTUOPHUIHOE CKpEIIMBAaHHE, CIETIICHHOE

HaCJI€JO0BaHUC, COCTABIATh CXEMbI MOHOFI/I6pI/IJ1HOFO CKp€IIMBaHUA U MPEACKA3aHUA HACJICAOBAHUA IIPU3HAKOB Y
OpraHnu3mMoB
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10

11 KJIACC

Kon
NMpoBepPsIEMOro
pe3yJibTara

YMeHue BBIMOTHATH JIAOOPATOPHBIE W TpPaKTHUECKHUE pabOThl, COONIOAATh MpaBWia MPH paboTe ¢ y4eOHBIM U
71a00paTOPHBIM 000PYI0BAHUEM

VYMeHne KpUTUYECKU OLEHMBATh M MHTEPIPETUPOBATH MHPOPMALUIO OHOJIOTMYECKOr0 COAEPKAHU, BKIFOYAIOLIYIO
IICEBJOHAYYHbIE 3HAHUS U3 Pa3INYHbIX UCTOUYHUKOB (CMI, HayyHO-IIONYyJIsipHBIE MAaTE€pUallbl); ITUUECKUE aCTIEKThI
COBPEMEHHBIX MCCIIEIOBAHNUIN B OMOJIOTMH, MEUIIMHE, OMOTEXHOJIOTUU

YMeHue co3naBaTh COOCTBEHHBIC MHUCHbMEHHBIE U YCTHBIE COOOIIECHHs, 00001as OUOIOTHIECKY0 HHPOPMAIIHIO U3
HECKOJIbKUX UCTOYHUKOB, IPAMOTHO HCITIOJIb30BaTh MOHITHIHBIN ammapar OuoJIOTUd

IIpoBepsiemble npeMeTHbIE Pe3yJIbTATHI 0CBOEHUS OCHOBHOI 00pa30BaTe/IbHOI NPOrpaMMbI CPeIHEro
001rero ooOpazoBaHus

ChopMupoBaHHOCTh 3HAHUH O MeCTe M pOJM OMOJOTMM B CHUCTEME HAyYHOI'O 3HAaHUS E€CTECTBEHHBIX HayK, B
(OpMHUPOBAHUM COBPEMEHHOM €CTECTBEHHO-HAyYHON KApTHUHBI MHpAa W HAYYHOI'O MMPOBO33PEHMS; O BKIIAJE
POCCHIMCKHX U 3apyOeXHBIX YUEHBIX-OMOJIOTOB B pa3BUTHE OMOJIOTHH; (PYHKIIMOHAIBHONW IPaMOTHOCTH YeJIOBEeKa JUIs
peneHus KU3HEHHBIX 3a1a4

YMeHue pacKpbIBaTh CoJiepyKaHUe OMOJIOrMYECKMX TEPMUHOB M MOHATUMN: BU, MOMYJISLUSA, T€HO(POH, IBOJIOIUS,
JBUKYIIUE CHIIBI ((haKTOpbI) 3BOJIOLUH, MPUCHOCOOJEHHOCTh OPraHU3MOB, BHI000pa3oBaHHE, HKOJIOTMUYECKHE
(bakTOpbl, PKOCHCTEMA, MPOAYLEHThI, KOHCYMEHTHI, PEIyLEHThbl, LENH IHUTAHUS, HKOJOTHMYEecKas MNUpaMuja,
O6uoreorieHo3, brochepa

YMeHne nsnaratb OMOJIOTHYecKre Teopur (IBOJIOIOHHAst Teopus Y. JlapBuHA, CHHTETHYECKAast TEOPHSI BOJIOINN),
3aKOHBI U 3aKOHOMEpPHOCTH (3apojsiiieBoro cxojactsa K.M. bopa, yepenoBaHusl INIaBHBIX HANpaBJICHUH W MyTel
sposmonnu A.H. CeBeprioBa, yuenus o 6uochepe B.M. BepHaackoro), onpenenars rpaHUibl UX MPUMEHUMOCTH K
KHUBBIM CHCTEMaM

YMeHnue BJIaACTb METOJAMH HAYYHOTO ITO3HAHUA B Onosorun (Ha6J'IIO,I[CHI/Ie " OIMMMCAHUC KUBBIX CUCTCM, IIPOLECCCOB
n SIBJ'IeHI/II\/II; opranu3anvsa W IIPOBCIACHUC OHOJOTHYSCKOTO SKCIICPUMCHTA, BBIABHMXXCHHUEC THUIIOTC3bI; BBIABJICHUC
3aBUCUMOCTH MCKAY HCCICAYCMbIMHU BCIWYNHAMU, 00BSICHEHHE MOJIYUYCHHBIX pPE3YJIbTATOB, HCIIOJIB30BAHHBIX
HAay4YHBIX HOHHTI/II\/'I, Teopm‘/i M 3aKOHOB; YMCHHUEC ACJIATh BBIBOJbI HA OCHOBAHWU ITOJTYUYCHHBIX pe?)y.HI)TaTOB)

YMeHue BBIIENATH CYIIECTBEHHbIE NPU3HAKKM CTPOCHMSI OHOJNOTMYECKUX OOBEKTOB: BHUIOB, MOIMYJISIIHM,
IPOJYLEHTOB, KOHCYMEHTOB, PEIYLEHTOB, OMOr€0LIEHO30B U SKOCUCTEM; OCOOEHHOCTHU MIPOLIECCOB HACIEACTBEHHON
W3MEHYMBOCTH, €CTECTBEHHOro o0T0Opa, BHUI000pa30BaHUS, MPUCHOCOOJEHHOCTH OPraHU3MOB, JEHCTBHS
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OKOJOTHYCCKHUX q)aKTOpOB Ha OpraHu3Mbl, ICPCHOCA BCHICCTB W IIOTOKA SHCPIrUr B 3KOCHUCTCMAX, aHTPOIIOICHHBIX
W3MEHEHMI B SKOCHCTEMaX CBOEH MCCTHOCTH, KPYTOBOpPOTa BEUICCTB 1 OHMOreOXNMHYECKHUX ITMKJIOB B 6I/IOC(1)Cpe

YMeHne NpUMEHSTh MOJTy4YeHHbIE 3HAHUS JJIsi OObSICHEHHS OMOJIOTMYECKUX MPOLECCOB M SBICHUM, A MPUHATHS
MPAKTUYECKUX PEIICHUH B TIOBCETHEBHOM KM3HU B LIESIX 00ecIieueHus: 0€30MacCHOCTH CBOETO 3/I0POBBS U 370POBbBsI
OKPYXAaIOIIMX JIOJEH, cOOM0IEeHUsI HOPM IPaMOTHOTO MOBEJCHHS B OKPYXKAIOIIeH MpUPOTHON cpesie; MOHUMaHue
HEO00XO0IMMOCTH UCTIOIB30BAHUS JTOCTH)KCHUN COBPEMEHHOM OMOJIOTHH JIJISl PallMOHAILHOTO MPUPOIOIIOIb30BAHHUS

YMeHue pemaTh >J€MEHTapHble OWOJOTHYECKHE 3a7aud, COCTABIISATH CXEMBI IEPEHOCA BEIECTB M DHEPIUU B
9KocHucTeMax (IIeTU TUTaHHUs)

YMeHue BBITONHATH JTAOOPATOPHBIE M MPAKTHYECKHE PaOOTHI, COONIONATh IMpaBHia NMPU paboTe ¢ y4eOHBIM WU
1a00paTOPHBIM 000PYI0BaHUEM

10

YMeHne KpUTHYECKH OLIEHUBATh U MHTEPIPETUPOBATH HHPOPMALIUIO OMOIOTHYECKOTO COJIEPKAHUS, BKIFOYAIOIIYIO
IICEB/IOHAYYHbIE 3HAHUSA U3 PA3IUYHbIX UCTOUYHMKOB (CMMU, HayuyHO-moOmyssipHble MaTepHualbl); paccMaTpUBaTh
ry100aNbHbIE HKOJOTHYECKUE TMPOOIIEMBI COBPEMEHHOCTH, (POPMHUPOBATH IO OTHOIIEHHIO K HUM COOCTBEHHYIO
HO3ULIHIO

YMeHue co3naBaTh COOCTBEHHbBIE MMCHbMEHHBIE U YCTHBIE COOOIIEHUs, 00001mas OHOIOrnYecKy0 HHPOPMAIHIO U3
HECKOJIbKUX UCTOYHUKOB, IPAaMOTHO MCIOJIb30BATh NOHATHHHBIN anmapar 6M0oi10ruu
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ITPOBEPAEMBIE 3JIEMEHTbI COAEPKAHUSA

10 KJIACC
Kon IIpoBepsieMblii 31eMEHT COAEPKAHUSA
1 buonorus kak Hayka
1.1 Bbuonoruss — Hayka o uBOH mnpupone. Ponp Ouonormu B (opMHUpOBaHMHM COBPEMEHHOW Hay4HOW KapTuHbl mupa. Cucrema
OMOJIOTMYECKUX HAyK
12 Metoabl TO3HAHUS KHUBOM HPUPOJbI (HAOIIOJEHUE, SKCIEPUMEHT, OIHUCAHHE, H3MEpEeHHue, KiIacCU(UKalMs, MOJEIUPOBaHUE,
' cTaTucTHyeckast 00paboTKa JaHHBIX)
2 JKuBble cucTeMbl U UX OpraHu3aLus
2.1 JXKussle cucremsl (0MOCUCTEMBI) Kak IpeaMeT u3yueHus ouonoruu. CBoiicTBa OMocuCTeM U UX pa3HOOOpasue
29 YpoBHM oOpraHuzauuyd OUMOCHUCTEM: MOJEKYJSPHO-TeHETUYECKUH, KJIETOYHBIH, OpPraHW3MEHHBIH, MOMYJISILIHOHHO-BHIOBOMH,
HKOCHUCTEMHBIH, OMOC(epHBIit
3 XHMMHMYECKUH COCTAB U CTPOEHUE KIIETKH
31 XUMUYECKUI COCTaB KIJIETKH. XHMHMUYECKHUE 3JIEMEHThI: MaKpO3JIEMEHTbl, MHKPOJIEMEHThl. Bola M MuHepalbHblE BEIIECTBA.
@DyHKIUH BOABI 1 MUHEpAJIbHBIX BelllecTB B kKieTke. [logaepikanue ocMoTrueckoro 6anaHca
benku. CoctaB u crTpoeHue OenkoB. AMHUHOKHCIOTBI — MOHOMephl OeikoB. He3ameHuMble M 3aMEHHMblE AMHHOKHCIOTHI.
AMUHOKHUCIIOTHBIA C€OCTaB. YPOBHU CTPYKTYpbl O€IKOBOM MOJEKyJbl (IIepBUYHAs, BTOpUYHAs, TPETHUYHAas W YETBEPTHUYHAS
3.2 CTPYKTypa). XuMHUUecKue cBoicTBa 6enkoB. buonornyeckue GpyHKIMU OEIKOB.
depMeHTHI — Onosornueckre Karanuzaropbl. CTpoeHue hepMeHTa: akKTUBHBIN IEHTp, cyOcTpaTHas cnenuduaHocTs. KodepMeHTsI.
Buramussl. OTinynst pepMEeHTOB OT HEOPTaHUYECKUX KaTalu3aTopoB
VYrineBonbl: MOHOCaxapubl (TIIOK03a, pubo3a U JI€30KCHpUO03a), Aucaxapuibl (caxaposa, JaKTo3a) U ToJMcaxapuabl (Kpaxmad,
33 TJIMKOTEH, LeJI0103a). buonornyeckrue GyHKINU YTIIIEBOJIOB.
' Jlunuael: TpUrIMLEepuabl, ctepouabl, hochonunuasl. I'uapopunbHo-ruapodoOHbIE cBOMicTBa. bronornueckue QyHKIMM JTUIHIOB.
CpaBHeHUE yrieBoJ0B, OEIKOB U JIMIUI0B KaK HCTOYHUKOB SHEPTUU
3.4 Hyxnennossie kucnotsl: JJHK u PHK. Hykneotuasr — MmoHOMepbI HykinenHOBbIX KucinoT. Ctpoenue u ¢pynkiun JJHK. Ctpoenue u
' ¢ynkuun PHK. AT®: ctpoenue u pynkuuu
3.5 [Muronorus — Hayka o kierke. Knerounas teopust. MeTopl H3ydeHHUsI KIETOK
36 Krnerka kak nenoctHas »xuBas cucrema. OOmue NpU3HAKW KIETOK: 3aMKHyTas HapykHas memOpana, monekyisl JIHK kak
TeHEeTHUYECKUH anmapar, CucTeMa CHHTe3a Oeska

33




3.7

3.8

3.9
3.10

4.1

Tunsl KJIETOK: 3ykKapuoTHdeckass U mpokapuoruueckas. OCOOEHHOCTH CTPOEHHUS MPOKApUOTHYECKOW KieTku. KietouyHasi cTeHka
O0aktepuii. CTpoeHHE 3YKapuOTHIECKOH KIeTKU. OCHOBHBIE OTIUYHS PACTUTEIbHOM, )KUBOTHOW U TPUOHOMN KIIETKH

IToBepXHOCTHBIE CTPYKTYpbI KJIETOK — KJIETOYHAs CTEHKA, INIMKOKAIMKC, X (QyHkiuu. [Inasmatnueckas memOpaHa, €€ CBOWCTBAa U
¢ynkuun. Luromnasma u e€ opranonsl. OqHOMEMOpaHHBIE OPTaHOMIBI KJIETKHU: 3HAoIa3mMarudeckas cetb (J11C), anmapat ['onbmxwy,
nu3ocoMbl. [loyaBTOHOMHBIE OpraHOWABI KJIETKU: MUTOXOHIApHH, muiactuiabl. IlpoucxoxkiaeHune MUTOXOHApUH M IulacTuA. Buabl
iactu. HememOpaHnHble OpraHOMIbl KIETKH: pUOOCOMBI, KIETOYHBIM HEHTP, PECHUYKH, XTYTHKH. DYHKIMH OPraHOMIOB KIETKH.
Bxnrouenus

Snpo — peryasTopHbli HeHTp kieTku. CTpoeHue sipa: siaepHas 000JI04Ka, KapUOIIa3Ma, XpOMATUH, AAPBIILKO. XPOMOCOMBI
TpaHcnopr BelecTB B KIIeTKE

XKuzHeneaTenbHOCTh KIETKU

OOMeH BemecTB, WM METa0O0IM3M. ACCUMHIIAINS (TUIACTHYECKUI 0OMEH) U IUCCUMIIISIHS (YHEPTETHIECKUH OOMEH) — JIBE CTOPOHBI
elMHoro mpouecca Merabonu3ma. Turbel oOMeHa BelecTB: aBTOTPOGHBIN U reTepoTpodHblid. Ponb ¢pepMeHTOB B 0OMEHE BEIECTB U
IIPEBPALICHUH SHEPTUU B KIETKE

4.2

4.3

4.4

4.5

®dorocunaTe3. CmeroBass u TeMHOBas ¢a3bl ¢orocuHTe3a. Peaknuum QorocwaTe3a. DPPEKTUBHOCTH (POTOCHHTE3a. 3HAYCHUE
¢dorocuHTe3a I KU3HM Ha 3emiie. BiusHue ycnoBuil cpeipl Ha (DOTOCHMHTE3 M CIIOCOOBI MOBBIIIEHUS €r0 MPOJYKTUBHOCTH Y
KYJIbTYpHBIX PAaCTEHHIH.

XeMOoCUHTEe3. XeMOCHUHTE3Upyolue 0akTepuu. 3HaYeHHe XeMOCHHTe3a JUIsl )KU3HU Ha 3eMiie

OHepreTndyeckuii oOMeH B KieTke. PacrierieHne BeIIECTB, BBbIIEIEHHE W AKKyMYJHUPOBaHME OSHEPrMM B KJETKe. OTallbl
sHepreTryeckoro oomena. I'mukonus. bpoxkenue u ero Buabl. KucnoponHoe okucieHue, Win KIeToO4Hoe apixaHue. I¢P(HEeKTUBHOCTh
HHEPreTHYecKOoro ooMeHa

Peakiun matpuunoro cunte3a. I'enetnueckas uHdopmauus u JIHK. Peanuzanus renernueckoid HHpoOpManmuu B KIETKe.
I'enernueckuit kon u ero cBoiicTBa. TpaHckpunuus — marpuusbiii cunte3 PHK. Tpancnsuus — 6uocunTtes Oenka. KogupoBanue
aMMHOKUCIIOT. Poib pubocom B GuocuHTE3€e Oernka

Heknerounsle ¢opmbl ku3HH — Bupycbl. Hcropust oTkpbitus BupycoB (/.M. BaHoBckuit). OCOOEHHOCTH CTPOEHUS H
KHU3HENEATSIIFHOCTH BUPYCOB. bakTtepmodarn. Bone3sHu pacTeHwii, >KMBOTHBIX W 4YEIIOBEKa, BBI3BIBAEMBIE BHpycamH. Bupyc
ummyHoiepunmra yenopeka (B1Y) — Bozoyaurens CIIM/Ia. [IpodunakTtruka pacnpocTpaHeHUs: BUPYCHbIX 3a00J1€BaHUI

Pa3sMHOXeHME 1 HHIMBUIYATIbHOE Pa3BUTHE OPTaHU3MOB

5.1

52

Krnerounslii 1MKI, WM KU3HEHHBIM LUK KiIeTku. MHTepdaza u muto3. Ilpomecchl, nporekatonye B uHrepdase. Perumkanus —
peakiust matpuunoro cuHte3a JIHK. Crtpoenmne xpomocom. XpomMocoMHbIH Habop — kapuoTun. JMNMIOWAHBIN M TaIruIOMIHBIA
XpoMocoMHbIe Habopbl. XpomaTuibl. L{luTonornyeckue 0CHOBBI pa3MHOKEHHUS U MHIMBUTyaJIbHOTO PA3BUTHSI OPTaHU3MOB.

Henenue knerku — muro3. Craguu murosa. [Iponeccsl, mpoucxoasuine Ha pa3HblIX CTaIUsAX MUTO3a. bruonornuecknii cMbICI MUTO3a

(DOpMLI Pa3MHOKCHHUA OPraHU3MOB! 0ecIo10€ U IMOJIOBOE. Bugsr 0ecI1010r0 PaSMHOXKCHHUA: ACICHHUC HAABOC, IIOYKOBAHUEC OAHO- H
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5.5

6.1

MHOT'OKJICTOYHBIX, CHOpOO6p330BaHI/Ie, BCTCTATHUBHOC PA3MHOXKXCHUC. HCKyCCTBeHHOC KJIOHUPOBAHUC OPraHu3MOB, €T0 3HAYCHUC IJIA
CCJICKIIMH

[TonoBoe pa3MHOXKEHHUE, €T0 OTJIIMYHUS OT OECIOIOrO.
Metiio3. Cragum wmenosa. Ilpoieccsl, mpoucxoasmme Ha craausx wmeiosza. [loBegenue xpomocom B Mmenose. Kpoccunrosep.
buonornueckuii cMbICI M 3HAaYEHHE MEil03a

I'amerorenes — mporecc oOpa3zoBaHUs MOJIOBBIX KIJIETOK y KUBOTHBIX. [100BbIE kKene3bl: ceMEHHUKHU U AuYHUKU. OOpazoBaHue u
pa3BUTHE MOJIOBBIX KJIETOK — raMeT (CIepMaTO30M 1, STHIEKIIETKA) — criepMaToreHe3 u oorenes. OCOOEHHOCTH CTPOCHUS SIHIIEKIETOK U
cnepmarto3onioB. OmnonorBopenue. [laprenorenes

NunuBuayanpbHOe pa3BUTHE (OHTOTEHE3). OMOpHUOHAIBHOE pa3BUTHE (AMOpHOreHe3). JTambl 3MOPHUOHAIBHOTO PAa3BUTHUA Y
MMO3BOHOYHBIX JKMBOTHBIX: JIPOOJICHHWE, TacTpyJisiius, opraHoreres. [locTaMOproHanbHOE pa3BUTHE. THITBI MOCTIMOPHOHATBHOTO
pasBUTH: TpsMOe, HempsiMoe (JMYMHOYHOE). BimsHue cpensl Ha pa3BUTHE OPraHU3MOB; (AKTOPBI, CIOCOOHBIC BBI3BIBATH
BPOXKIEHHBIE YPOICTBA.

PocT u pa3Butue pactenuii. OHTOreHe3 BETKOBOI'O PaCTEHUS: CTPOCHHE CEMEHU, CTAJIUN Pa3BUTHS

HacnencTBeHHOCTb M U3BMEHUYUBOCTh OpraHnu3mMoB

[Ipenmer u 3amaum reHeTHKHU. VcTopusi pa3BUTHS TEHETHKH. BKian poccHiCKMX ¥ 3apyOeXHBIX yU€HBIX B Pa3BUTHE TE€HETHKH.
Metoabl reHeTuKd (rMOpPHUI0JIOTMUECKU, UTOIeHEeTHUECKUI, MOJEKYIIpHO-reHeTuYeckuil). OCHOBHbBIE T'€HETHUYECKUE IMOHSTHUS.
I'eHeTH4eCKass CHMBOJIMKA, UCIIOIb3YEMasl B CXEMaxX CKPELIMBAaHUN

6.2

3aKOHOMEPHOCTH HACJIE[JOBaHUS IPU3HAKOB, yCTaHOBIIEHHBIE I'. MeHnnenem. MoHoruOpuaHoe cCKkpemuBanue. 3aKoH eMHO00pasHs
ruOpuI0B mepBoro nokojeHus. [IpaBuino TOMUHUPOBaHMS. 3aKOH paclleIUIeHUs] MpU3HaKkoB. I'unore3za ynctorsl ramer. IlonHoe u
HEMOJIHOE JOMUHUPOBAHHUE.

JlurnbpuiHoe CKpeuBaHue. 3aKOH HE3aBHCUMOIO HacleloBaHMs IpHU3HAKoB. LlUToreHeTnyeckue OCHOBBI JUTHOPHIHOTO
CKpelIMBaHus. AHaIM3UpYollee cKkpelnBanue. Vcnonb30BaHne aHaNU3UPYIOLIETro CKPEIMBaHUs JUIsl ONPEIEICHUs TEHOTUIIA 0CO0H

6.3

6.4

6.5

CueneHHoe HacienoBaHue npusHakoB. Pabora T. Moprana no cuenjieHHoMy HaclieZJoBaHHIO reHoB. HapyieHue cuernsenns reHoB
B pe3yJbTaTe KPOCCHHTOBEpa. XpOMOCOMHAs TEOPUsI HACIEACTBEHHOCTH. | 'eHeTuUeCcKe KapThl.

I'enernka moma. XpOMOCOMHOE OIpeieseHHe Mojia. AyTOCOMBI W IOJIOBBIE XPOMOCOMBL. ['OoMoramerHele M reTeporaMeTHbIe
opranu3msl. HacienoBanue npu3HakoB, CUEMJIEHHBIX € IOJIOM

N3menunBoCTh. BHIBI M3MEHUYMBOCTH: HEHACIIEICTBEHHAs] U HACIEACTBEHHas. Ponp cpenbl B HEHACIEACTBEHHONM W3MEHUYHMBOCTH.
XapaktepucTuka MOAU(UKAITMOHHOW W3MEHUYMBOCTH. BapuwalmoHHBIA psii M BapualnMoHHas KpuBas. Hopma peaknum mpu3Haka.
KonnuecTBeHHBbIE U Ka4eCTBEHHbIE MPU3HAKU U UX HOpMa peakiuu. CBoicTBa MOAMGUKAIIMOHHONW U3MEHYNBOCTH

HacnencTBenHasi, uiam reHOTUNUYECKas, U3MEHUYMBOCTh. KOMOWHATHBHAsS W3MEHYMBOCTH. Mei03 W TMOJOBOM Mpolecc — OCHOBa
KOMOWHATUBHOW WM3MEHYMBOCTH. MyTallMoHHAass W3MEHYMBOCTh. Kimaccudukamusi MyTanuii: T€HHBIE XPOMOCOMHBIE, T€HOMHEIE.
YacToTra W mpHYMHBI MyTanui. MyTareHHble (akTopbl. 3aKOH TOMOJIOTHYECKHX PSJIOB B HACIEACTBEHHOM M3MeHunBoctH H.M.
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BasuiioBa

6.6

7.1

I'enernka wuenoBeka. Kapuotun uenoBeka. OCHOBHBIE METOABl TE€HETUKM YEJIOBEKAa: TI'E€HEAJIOIMYECKHUH, OJIM3HELOBBIH,
LUTOTEHETUYECKUM, OMOXUMUYECKUH, MOJEKYIspHO-reHeThuYeckuil. COBpeMEHHOE OIpe/esieHue TeHOTUIA: TMOJHOT€HOMHOE
CEeKBEHHPOBAHUE, TEHOTHUIIMPOBAaHUE, B TOM 4ucie ¢ nomouisio I11[P-ananu3a. HacnencTBennble 3a00yeBaHMs YellOBEKa: TCHHBIC
0011e3Hu, 00JIE3HU C HACJIECTBEHHON MPEIpacoyioKeHHOCThIO, XpOMOCOMHBIE Oose3Hr. CoMaTHUeCcKHe U FeHepaTUBHbIE MYTAalIUU.
[MpuHIHIBl 370pOBOTO 00pa3a >KU3HU, TUATHOCTHKH, MPOQPWIAKTHKN W JICYCHUS TCHETUYECKHX Oosie3Hell. MeauKo-reHeTHIecKoe
KOHCYJIbTUPOBaHUE. 3HaUeHHE MEAUIIMHCKON T€HETUKH B MTPEIOTBPALLICHUH U JICUEHUU TeHETUYECKIX 3a00JIeBaHUH YeI0BeKa

CeJ'ICKI_[I/IH OpraHu3MoB. OCHOBBI OMOTEXHOIOTHHI

Cenexkuus Kak Hayka W mpolecc. 3apoKJIeHHE celleKuu U ToMectukanus. Yuenne H.M. BaBunmoBa o neHTpax NpoucxoxAcHUs U
MHOT000pPa3usi KyJIbTYPHBIX pacTeHUH. LIeHTpBI MPOMCXOXKICHUS JOMAITHUX )KUBOTHBIX. CopT, IOpOJ1a, IITaMM

7.2

7.3

CoBpeMeHHbIE METO/IbI CeJIEKIIMU. MaccoBbIi M UHAMBUAYAJIbHBIN OTOOPHI B CEIEKIMU PACTEHUN U KUBOTHBIX. OlleHKa 3KCTephepa.
bnauskoponacTBeHHOE ckpelirBaHue — HHOpUIUHT. Yncras nuHus. CKpenyBaHue YUCThIX JMHUHM. ['eTeposuc, uinu rubpuaHas cuia.
Heponcrsennoe ckpenuBanue — ayToOpuuHr. OtganénHas rudbpuausanus u e€ ycrnexu. VcKyCCTBEeHHbI MyTareHe3 U MoJy4eHHe
HOJIMILIONJOB. JIOCTHKEHMSI CEEKLIMU PACTEHUH, d)KUBOTHBIX U MUKPOOPTraHU3MOB

bruorexHonorus kak oOTpacip Mpou3BojAcTBA. ['eHHas WHkeHepus. Otambl co3fganus pekomOmHanTHOM JIHK m TpaHcreHHBIX
opranu3moB. Kilerounas wunxeHepus. Kierounsle KynbTypbl. MMKPOKIOHAIBHOE pa3MHOKEHHE pacTeHuid. KioHuposaHue
BBICOKOIIPOYKTUBHBIX CEIbCKOXO3MCTBEHHBIX OPraHU3MOB. OKOJIOTMYeCKHWe U 3Thyeckue mnpobinembl. MO — reHermuecku
MOJU(UIMPOBAHHBIE OPTaHU3MbI

11 KJIACC

Kon

HpOBepﬂeMblﬁ JIEMEHT COACPKaHUSA

OBOJIIOIMOHHAS OMOJIOTUSA

1.1

1.2

DBOJIOIIMOHHAS TEOPHS U €€ MECTO B OMOJIOTHH.

CunerenbcTBa SBOMONMH. [lageoHTONOTHYECKUE: TOCIEI0BATENILHOCTh TMOSBICHUS BUIOB B IMaJICOHTOJIOTMUYECKOM JIETOMHCH,
nepexoaHbie GopMbl. buoreorpaduyeckue: CXOoACTBO M paznuuue GayH u ¢GJop MATEPUKOB U OCTPOBOB. DMOPUOIOTHUYECKUE:
CXOJACTBA W pa3iuyuus 3MOPHOHOB Pa3HBIX BUAOB TMO3BOHOYHBIX. CpaBHUTENHHO-aHATOMHYECKHE: TOMOJOTUYHBIC, aHAJIOTHYHEIE,
PYAUMCEHTApPHBIC OpraHbl, aTaBHU3MBI. MOJ'IeKy.HﬂpHO-6I/IOXI/IMI/I‘-IGCKI/IGZ CXOACTBO MEXAaHU3MOB HACICACTBECHHOCTU MW OCHOBHBIX
MeTabOIMUECKUX MyTeH Y BCEX OpraHU3MOB

OonrormonHas Teopust Y. Jlapeuna. [Ipeanockuiki BOSHUKHOBEHHS JapBUHMU3MA. JIBMOKYIIEE CHIIBI DBOJIOIMK BUAOB 10 JlapBUHY
(M30BITOYHOE PA3MHOKEHUE TIPH OTPAHMYCHHOCTH PECypCOB, HeomlpeaelnEHHas W3MEHUHMBOCTh, OOphOa 3a CyIIecTBOBaHUE,
€CTECTBEHHBIH 0TOOD)
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1.3

1.4

Cunrernueckass teopusi »Bomonuu (CTD) um ocHOBHble €€ mojoxkeHus. MukposBomtonus. [lomynsuus kak eauHUIA BUAA U
SBOJIIOLIMU

JBwxymue cuibl ((pakTopbl) 3BOMIOLNMM BHIOB B Ipupoje. MyTalMOHHBIA HpoLecC M KOMOMHATHBHAs W3MEHYHMBOCTD.
[omynsaumonHblie BOJIHBL U Apeiid renoB. M3omanus u murpanus. EcrecTBeHHbIH 0TOOp — HanpaBistonuii hakTop Boironnu. Gopmbl
€CTECTBEHHOI'0 0TOOpA.

[TpucnocoOIeHHOCTh OpPraHU3MOB KaK pe3ysibTaT 3Boyonud. llpumepsl mpucrnocoOieHui y opraHu3MoB. ApoMop(do3sl U
UINO0AJaNTALNH.

Bun u Bugoo6pazoBanue. Kpurepuu Buna. OcHOBHBIE (pOpMBI BH1000pa30BaHUs: reorpapuueckoe, IKOIOTnIecKoe

1.5

MaxkposBosrorust. PopMbI SBOIOLUH: PuiIeTUYeCKast, AMBEPTeHTHAsI, KOHBEPTeHTHas1, napaiensHas. HeoOpatumocTs 3BOMIOIMN

Bo3HUKHOBEHUE U pa3BUTHE KU3HU Ha 3eMile

2.1

JloHay4HBIE IPEICTABICHUS O 3aPOXKICHUH KU3HU. HaydHblie THIIOTE36 BOSHUKHOBEHHS JKU3HU Ha 3emiie: aOuoreHes v MaHCIIepMHUSL.
XUMHUECKasi 3BONIOLMA. DKCIEPUMEHTAIbHOE NOATBEpPXKJIECHHE XHUMHYECKOM HBojronuHu. HauanbHble 3Tanbl OMOJOTrMYECKOM
spomtonnu. ['unoresa PHK-mupa. IlepBeie kineTku u ux 3Bosonus. @opMupoBaHUEe OCHOBHBIX IPYIII JKUBBIX OPraHU3MOB

2.2

PasBuTne xu3Hu Ha 3emie 1o spam u nepuonaM. Karapxeil. Apxeickas u nmporepo3oickas 3psbl. 1laneo3oiickas spa u €€ nepuompl:
KeMOpUICKHUI, OpPIOBUKCKHN, CHUIYPHIUCKHN, JI€BOHCKWAN, KaMEHHOYTOJIbHBIM, TEepMCKHil. Me3o30iickas 3pa W €€ MepuoJbL:
TPUACOBBIN, FOPCKUH, METTOBOM.

KaitHo3o0iickas 3pa U €€ Nepuoabl: NAJICOr€HOBBIM, HEOICHOBBIM, aHTPOIIOT€HOBBIA. XApAaKTEPUCTHKA KIMMAaTa U I'eOJIOTMYECKUX
nporieccoB. OCHOBHBIE 3Talbl SBOJIIOLIMU PACTUTEIBHOTO U )KMBOTHOTO MHpa. ApoMopdo3bl Yy pacTeHUH U KUBOTHBIX. [losiBneHue,
pacuBeT U BBIMAPAHUE IPYIIII KUBBIX OPraHU3MOB

23

Cucrema OpPTaHU4YCCKOI'0 MHpa KaK OTpaKCHUEC 3BOJIIOLIUH. OCHOBHBIE CUCTEMATUYCCKIUE T'pyHaIibl OpraHnu3mMoB
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2.5

2.6

DOBoronUs 4esoBeKa. AHTPONOJIOrMs Kak Hayka. Pa3BuUTHe NpeCcTaBI€HUN O MPOUCXOXKIACHUM 4eaoBeka. MeToasl u3ydeHus
anTponoreHe3a. CXoACTBa U pa3nuus 4EJI0BEKA U )KUBOTHBIX. CUCTEMAaTUYECKOE MTOJIOKEHHUE YEIIOBEKA.

JBuwxyme cuibl (paxTopsl) aHTpororenesa. HacnencrBeHHas M3MEHYHMBOCTh M €CTECTBEHHBIM OTOOp. OOIIecTBEHHBIM 00pa3
YKU3HU, U3TOTOBJICHUE OPYIUI TPYAd, MBIIUICHUE, PEYb

OcHOBHBIE CTaguM M BETBH DJBOJIIOIMM 4YEJIOBEKA: aBCTpAONUTEKH, YenoBek ymenslid, Yenosek mnpsamoxondmuil, Yemosek
HeaHaepTaibckuil, Uenosek pazymubiii. Haxonku nckonaeMbIx OCTaHKOB, BpEMs CYIIECTBOBaHHUs, 00JaCTh paclpoOCTpaHEHUs, 00bEM
TOJIOBHOTO MO3Ta, 00pa3 >KU3HU, OPYAHS

Yenoseueckne pacbl. OCHOBHBIE OOJbIIME pAChl: €BpoONeoHHas (eBpa3uiickas), HErpo-aBCTpaJOUIHAs (PKBATOpHANIbHAS),
MOHTOJIOUIHAST  (a3uMaTcKo-aMepuKaHcKas). YepTbl MNPUCHOCOOIEHHOCTH TMPEACTaBUTENEH UYeJOBEYECKUX pac K YCIOBUAM
cymectBoBanus. EquHcTBO yenoBeueckux pac. Kputuka pacuzma

OpraHu3Mbl 1 OKpYXKalolas cpeaa

3.1

DKOJIOTHSI KaK HayKa. 3aJadyd W pa3fenbl AKOJIOTHHA. METONbl DKOJIOTHYECKUX HCCIEIOBAHUN. DKOJOTHMUYECKOE MUPOBO33PEHHE.
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CpGI[BI oOuTaHMs OpraHu3MoOB: BOJHasd, HA3CMHO-BO3AyIIIHAsA, ITIOUYBCHHAA, BHYTPUOPraHU3MCHHAA

Okonorudeckue ¢Gakropbl. Knaccudukarms skonornueckux (HakTopoB: abMOTHYECKHE, OMOTHUYECKUE W aHTPOIIOTeHHBIE. JleiicTBre

3.2 9KOJIOTUYECKUX (DAKTOPOB Ha OPraHU3MBI
33 AbuoTtnueckue (GakTopbl: CBeT, TemIieparypa, BiaxHocTb. ®dotonepuogusm. IlpucnocobneHuss oOpraHu3MoB K JI€HCTBHIO
abnotnyeckux GaxTopoB. buojgornueckmue puTMBI
buotnueckue ¢akropel. Bumbl OHOTHYECKHMX B3aUMOJCHCTBUN: KOHKYPEHLMS, XHIIHHYECTBO, MAPA3UTHU3M, MYTYalH3M,
34 KOMMEHCAIU3M (HaxJIeOHMYECTBO, KBAPTUPAHTCTBO), aMEHCAJIM3M, HelTpanu3M. 3HaueHUE OMOTHMYECKMX B3aUMOJCHCTBUH JUIs
CYIIECTBOBAHUS OPTaHU3MOB B IIPUPOTHBIX COOOIIECTBAX
35 DKOJIOTUYECKHE XAPAKTEPUCTHKH MOMyssuud. OCHOBHBIE ITOKAa3aTeNd TMOMYJSIHMHA: YHCICHHOCTb, IUIOTHOCTB, DPOXKIA€MOCTb,
CMEPTHOCTb, IPUPOCT, MUTpalus. J[MHAMKKa YUCIEHHOCTH MOMYJIALUYU U e€ perysius
4. Coo01iecTBa 1 HKOJIOTMYECKUE CUCTEMBbI
41 Coo0miectBO opranu3mMoB — OuoreHo3. CTpyKTypbl OMOIIEHO3a: BHJIOBas, MPOCTPAHCTBEHHas, Tpoduueckas (mumieBas). Buabl-
) noMuHAHTEL. CBsI3U B OHOIIEHO3€E
Dkosornyeckue cucteMsl (3kocucremsl). [lonsTue 06 skocucreme u O6uoreoneHo3e. OyHKINOHATIBHBIE KOMIIOHEHThI 3KOCHCTEMBI:
49 MPOAYLICHTHI, KOHCYMEHTHI, peAyleHThl. KpyroBopoT BEmIECTB M MOTOK SHEPTHH B 3KocucTeMe. Tpoduueckue (MUIIEBbIE) YPOBHU
' skocuctembl. Ilumessle nenu u cetd. OCHOBHBIE MOKAa3aTeNIM 3KOCHCTEMbI: OMoMacca, MPOAYKIHA. DKOJOIMYECKHE MHpPaMMJIbL:
MPOAYKLMH, YACICHHOCTH, OnoMacchl. CBOWMCTBA SKOCUCTEM: YCTOMYMBOCTh, CAMOPETYJIsIHs, pasBuTue. CyKieccus
[TpupoaHbIe SKOCHCTEMBI. DKOCHCTEMBI 03€P U PeK. DKOCHCTEMa XBOWHOTO MJIM MIHPOKOJIMCTBEHHOTO Jieca.
43 AHTpOINOTreHHbIE SKOCUCTEMBI. ATPOIKOCHCTEMBI. Y pOosKocucTeMbl. bruonornyeckoe U X03siCTBEHHOE 3HAUEHHE arpOdIKOCHCTEM U
' ypOOIKOCHUCTEM.
bropa3znoobpazue kak GakTop ycroifunBoctu 3kocucteM. CoxpaHeHHe OHOJIOTHYEeCKOT0 pa3HooOpa3us Ha 3emiie
VYuenue B.M. Bepnanckoro o 6uocdepe. ['panuiibl, cocraB u ctpykTypa 6uochepsl. XKuboe BeiecTBo U ero GpyHkuun. Oco0eHHOCTH
4.4 o6uocgepsl Kak I7100adbHONM 3KOocucTeMbl. JIMHaAMHUYecKoe paBHOBecue M oOpaTHasi cBsizb B Ouocgepe. KpyroBopoTsl BeliecTB u
OMOTe0XUMHUECKUE LIUKJIIBbI 2JIEMEHTOB (yTiiepoja, a30Ta). 30HaIbHOCTh OMochepbl. OCHOBHBIE OMOMBI CYILIN
45 YenoseuecTBo B Onocdepe 3emiin. AHTpONOreHHbIE U3MEHEHUs B Ouocdepe. I modanbHbIe 3K0I0rnYecKre npoOIeMbl.

OcHoBa PalOHAJIbHOI'O YIIPaBJICHUA IIPUPOAHBIMHA PECYPCaMi U UX MCITIOJIb30BAHUC. I[OCTI/I)KGHI/IH OHOoJIOrUHU U OoXpaHa IpUupoabl
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YYEBHO-METOJANYECKOE OBECIIEYUEHUE OBPA3OBATEJIbHOI'O ITIPOLIECCA

OBSIBATEJIBHBIE YYEBHBIE MATEPUAJIBI IJ1S1 YYEHUKA

* buosorus. 10 knacc. [laceunuk B.B., Kamenckuit A.A., Py6rioB A.M. u np.; [lox penakuueii [Taceunnka B.B. AkiimonepHoe o6miectBo «M3maTenscTBo
«IIpocBemienue»

* buosorus. 11 knacc. Ilaceunnk B.B., Kamenckuit A.A., Py6nioB A.M. u nap.; [lox pegakuueii [Taceunuka B.B. Akinonepnoe obmiectBo «13mareascTBo
«IIpocBemienue»

METOAUYECKUE MATEPHUAJIBI JIUIS1 YAUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU HHTEPHET
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