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IHHOACHUTEJIBHAA 3AIIMCKA

[Tpu pa3paboTke nmporpamMmbl O OMOJIOTHH TEOPETHUECKYIO OCHOBY JIJISl OTIPENIEIICHUS MOIX0A0B K (POPMHUPOBAHUIO COAEPIKAHUS y4eOHOTO
npeameta «buosorusi» coctaBuiau: KoHuentyanbHbie nonoxkenus ®I'OC COO o B3anMO0OOYCIOBICHHOCTH IIENIeH, COAepKaHUsl, Pe3yJbTaTOB
oOyueHus: U TpeOOBaHUN K YPOBHIO MOJTOTOBKH BBITYCKHUKOB, MOJIOKEHUS 00 OOIIMX LIETSAX M MPUHIUIAX, XapaKTePU3YIOIINX COBPEMEHHOE
COCTOSIHUE CHCTEMBI CpeqHero obmero oodpazoBanust B Poccuiickoit @enepanum, a Takke MOJOXKEHUS O creruduke Onoaoruu, e€ 3Ha4eHUU B
MO3HAHUHU KMBOM TPUPOABI M OOECIEYCHHUHU CYIIECTBOBAHMS YeJIOBeuecKoro odOmiectBa. COrjiacHO Ha3BaHHBIM MOJIOKEHUSM, OIPEIEICHBI
OCHOBHBIE (DYHKIIMU IPOrPaMMBI 110 OMOJIOTHH U €€ CTPYKTYpa.

[IporpamMma mo Ouonoruu Ha€T NpEACTaBICHHE O LENsIX, 00 oO0miel crpaTerud OOy4YeHMs, BOCIHUTAHUS U Pa3BUTHUS OOydaroUIUXcs
cpeacTBamMu yueOHoro npeamera «buonorus», onpeaenseT 00s3aTenbHOe IPEIMETHOE COJIEpKaHuE, €r0 CTPYKTYPY, pacipeiesieHue 1o pa3/esiaM
U TeMaM, PEKOMEHJYEeMYIO IOCJIEI0BAaTEIbHOCTh M3YyU€HHUs Y4eOHOro MmaTrepuana ¢ y4€TOM MEXKIPEAMETHBIX M BHYTPUIPEIMETHBIX CBS3EH,
JIOTUKH 00pa30BaTENIbHOTO MPoIlecca, BO3PACTHBIX 0COOEHHOCTEH 00yUYarOITUXCS.

B nporpamme mo OHOJOTMHM TakXe Y4YUTHIBAIOTCS TpPeOOBaHUS K IUIAHUPYEMBIM JIMYHOCTHBIM, METANpPEAMETHBIM U TMPEAMETHBIM
pesyabTataM oOy4deHHs B (OPMHPOBAHWU OCHOBHBIX BHJIOB y4eOHO-ITO3HABATEIBHON AEATEIbHOCTH/Y4EOHBIX ICHCTBUH OOy4aromuXcs II0
OCBOCHHUIO COJIEPKAHUS OMOIOTUYECKOTO 00pa30BaHMUS.

B nporpamme no 6uonoruu (10—-11 xmaccel, 0a30BbIi YpOBEHb) peaii30BaH MPUHIIUI MPEEMCTBEHHOCTH B U3yYEHHH OUOJIOrUH, Oiaronaps
yeMy B HeW IMpOCMaTpUBAETCS HAMPABICHHOCTh HA PAa3BUTUE 3HAHHM, CBS3aHHBIX C (DOPMHPOBAHHEM €CTECTBEHHO-HAYYHOT'O MHPOBO33PEHHS,
LIEHHOCTHBIX OPUEHTAIMIl JINYHOCTH, HKOJIOTMYECKOTO MBILIUICHHUS, MPEICTaBICHUH O 3I0pOBOM 00pa3e JKU3HH U OEpeKHbIM OTHOIIEHUEM K
OKpYy>Karomen nmpupoHoil cpene. [loaromy Hapsny ¢ u3ydeHueMm OO0IIEeOUOTOTUYECKUX TEOpPUN, a TaKKE 3HAHUM O CTPOCHUHU KUBBIX CHCTEM
pPa3HOTO paHTa W CYIIHOCTH OCHOBHBIX MPOTEKAIONIMX B HUX IPOILIECCOB B MpOrpamMme MO OWOJIOTUM YEIeHO BHUMAaHHE HCIOJIb30BAHUIO
MOJIYYEHHBIX 3HAHWI B MOBCEAHEBHOW KU3HH JJIS PEHICHUS MPUKIATHBIX 3a/lad, B TOM YHCIe: MPOPHIAKTUKN HACIEICTBEHHBIX 3a00JIeBaHUN
YeJl0BeKa, MEJUKO-TEHETUYECKOI0 KOHCYIbTUPOBaHMUS, 00OCHOBAHUS SKOJIOIMUYECKH I11€J1IeCO00pa3HOro MOBEACHUS B OKpYXKarolled MpUpOTHON
cpele, aHallu3a BIHUSHUS X03UCTBEHHOM J1eATENbHOCTH YeJIOBEKa Ha COCTOSIHUE MPUPOIHBIX U UCKYCCTBEHHBIX SKOCUCTEM. Y CUJIEHUE BHUMAHU S
K IPUKJIATHON HAMpaBIEHHOCTH Y4eOHOTo mpenMeTra «bruoiorusy mpoJIuKTOBaHO HEOOXOAUMOCTBIO 00ECTICeUeHHs YCIOBUHM sl pEelIeHUs] OJHOU
U3 aKTYaJlbHBIX 3a/a4 IIKOJBHOTO OHOJOIMYECKOro 0o0pa3oBaHMs, KOTOpas IpenanojaraetT (OpMUpOBaHHE Yy OOYYalOIUXCS CIOCOOHOCTH
a/1IalITUPOBATHCA K U3MEHEHUSIM TUHAMUYHO Pa3BUBAIOIIETOCS] COBPEMEHHOTI'O MUPA.

buonorust Ha ypoBHe cpemHero obmero odpa3oBaHHUs 3aHMMaeT BakHOoe MecTo. OHa obecmedynBaeT (GOPMHUPOBAHHE y OOYJAIOUTUXCS
MPE/ICTABICHU O HAYYHON KapTUHE MUpA, paclIupseT W 000O0IIaeT 3HAHUSA O KUBOU Mpupoje, e€ OTIMYUTENbHBIX MPHU3HAKAX — YPOBHEBOM
OpraHM3aINH U SBOJIIOIHH, CO3AAET YCIOBUS JJIs: O3HAHUS 3aKOHOB )KHBOU MPHUPOBI, GopMUpOBaHUS (HYHKIIMOHATHLHONW IPaMOTHOCTH, HABBIKOB
3J10pOBOTO U Oe30macHOro o0pasa >kKM3HH, SKOJIOTHUYECKOT0 MBILIUICHUS, IEHHOCTHOTO OTHOILIEHUS K )KMBOW IIPUPOJIE U YETOBEKY.

Bbonbiioe 3HaueHue OWONIOTHS MMEET TaKKe JJIS PEUIeHUs BOCIUTATENbHBIX M Pa3BUBAIOIIMX 33Jady CpPeAHEro ooiiero oOpa3oBaHMS,
conuanu3anuu oOyuaromuxcs. M3ydenne Ouonoruu oOecrednBaeT YCIOBUS sl (POPMUPOBAHUS HWHTEIUIEKTYATbHBIX, KOMMYHUKAIIHOHHBIX U
MH(OPMAIIMOHHBIX HABBIKOB, 3CTETUYECKOW KYJIBTYpPHI, CIIOCOOCTBYET HMHTErpallii OMOJOTHYECKHX 3HAHWUU C MPEACTABICHUSMHU W3 JPYTUX



y4eOHBIX MPEAMETOB, B YaCTHOCTH, (DU3UKH, XUMHUH U Teorpaduu. HazBaHHbBIE MONTOXKEHHUS O MPEIHA3HAUCHUN yaeOHOro mpeamMera «buomorusy»
COCTaBUJIM OCHOBY JJIsI OTIPEJICIICHHUS TTOIXO0/IOB K OTOOPY U CTPYKTYPHUPOBAHUIO €TI0 COJICPIKAHMSI, IPEJICTABICHHOTO B IPOrpaMMe 0 OMOJIOTHH.

Ot60p comepkanus ydebHoro mpenmera «buonorus» Ha 0a30BOM YpPOBHE OCYHIECTBIIEH C MO3ULUNA KYJIbTYpOCOOOpPA3HOTO MOJXO7a, B
COOTBETCTBUH C KOTOPHIM 00y4aromuecs: TOJKHbI OCBOUTH 3HAHUS U YMEHHUS, 3HAUUMBbIE U (OPMUPOBAHUS OOIIEH KYIbTYpPbl, OMpPEIeIioNne
aJICKBATHOE TIOBEJICHUE YEIOBEKA B OKPYXKAIOIICH MPUPOIHON cpesie, BOCTPEOOBaHHBIC B TOBCEIHEBHOM JKU3HU U MPAKTUYECKOU JCSITEILHOCTH.
Oco0oe MecTo B ATOM CHUCTEME 3HAHWUW 3aHUMAIOT IJIEMEHTBI COJIEP)KaHUs, KOTOPhIE CIy>KaT OCHOBOW Uit (DOPMHPOBAHUS MPEICTABICHUN O
COBPEMEHHOM €CTeCTBEHHO-HAYYHOH KapTHUHE MUpPA U IEHHOCTHBIX OPUEHTAIMSIX JIMYHOCTH, CIIOCOOCTBYIOMIMX T'yMaHHU3AIMH OMOJIOTHYECKOTO
oOpa3oBaHus.

CrtpykTypupoBaHHe cojepkaHHs yueOHOro mMarepuasa B ImporpaMMe o OMOJIOTMU OCYILECTBICHO € YYETOM NPUOPUTETHOrO 3HAYCHUS
3HaHUN 00 OTIMUUTETHHBIX OCOOCHHOCTAX KUBOM MPHUPOABI, O €€ YPOBHEBON OpraHU3aIlMU U IBOJIIOIUU. B COOTBETCTBUU C 3TUM B CTPYKTYype
yaeOHOoro mnpeamera «buoNOTHs» BBIACICHBI CISAYIONINE COAepXkKaTelbHbIC TUHUH: «broiorus kak Hayka. MeToipl HAydyHOTO ITO3HAHUSY,
«Knerka kak Owuosnormueckas cucreman, «OpraHu3M Kak Ouonoruyeckas cucrema», «CucreMa U MHOrooOpaswe OpraHM4ecKoro Mupay,
«OBONIOLUA JKUBOU MTPUPOIBI», «IKOCUCTEMBI U IPUCYIIUE UM 3aKOHOMEPHOCTH.

Lenp wm3ydenmst yueOHoro mpemmera «buonorus» Ha 0a30BOM ypOBHE — OBJIQJCHHE OOYYAIONIUMUCS 3HAHHWSMH O CTPYKTYPHO-
(YHKIIMOHATLHOW OPTaHU3AIMH KUBBIX CHCTEM Pa3HOTO paHra M MPHOOpPETEHHEe YMEHUN MCIOIh30BaTh OTH 3HAHMS JJII TPAMOTHBIX JICHCTBUM B
OTHOIICHUU 00BEKTOB KUBOW MIPUPOJIBI U PEILICHUS PA3INYHBIX )KU3HEHHBIX TPOOIIEM.

JlocTuxenue e u3ydeHus yueOnoro npeamera «buonorusy Ha 6a30BOM ypoBHE 00ecreunBaeTcs pelIeHneM CIEeIYIOINX 3a1au:

OCBOCHHE OOYYAIOIIUMHUCS CUCTEMbl 3HAHUN O OWMOJIOTHYECKUX TEOPHSIX, YUYEHHUSAX, 3aKOHAX, 3aKOHOMEPHOCTSIX, TMIOTE3aX, MpaBHIIAX,
CITyXalIMX OCHOBOW Il (OPMUPOBAHUS TPEACTABICHUN O €CTECTBEHHO-HAYYHON KapTHMHE MHpA, O METOJaX HAYYHOTO TMO3HAHMS, CTPOCHHH,
MHOT000pa3uu U OCOOEHHOCTSAX JKHBBIX CHCTEM PAa3HOTO YPOBHS OpraHU3alliy, BBIJAIONINXCS OTKPBITHUSX U COBPEMEHHBIX HCCIETOBAHHIX B
OnoJIoruu;

dhopmupoBaHre y 00ydarOIIMXCs TO3HABATENbHBIX, MHTEJUIEKTYaIbHBIX U TBOPUECKHX CIIOCOOHOCTEH B MPOIIECCEe aHAIM3a IAHHBIX O MYTAX
pPa3BUTHUS B OMOJIOTHH HAYYHBIX B3TJISI0B, UACH U MOIXOJ0B K U3YUEHHUIO KUBBIX CUCTEM Pa3HOTO YPOBHS OpraHU3AIINHY;

CTaHOBJIEHHE Yy OOy4aroumxcs oOmeil KyabTyphl, (YHKIIMOHATBHOW T'PaMOTHOCTH, Pa3BUTHE YMEHHH OOBACHATH U OLEHUBATH SIBJICHUS
OKPY>KaIoIIero MUpa KUBOHM MPUPOJIbl HA OCHOBAaHUH 3HAHHI U OTIBITA, MTONYYCHHBIX IPU U3YYEHUH OMOJIOTHH;

dhopmupoBaHre y 00yJarONIUXCsl YMEHUN WIUTIOCTPUPOBATH 3HAUYCHHWE OMOJOTHYECKUX 3HAHWUW B MPAKTUUYECKOW JIEATEIbHOCTH YEIOBEKa,
Pa3BUTUU COBPEMEHHBIX MEAUITMHCKUX TEXHOJIOTHIA U arpOOHOTEXHOJIOTHH;

BOCIIUTAaHHE YOEKIEHHOCTH B BO3MOXKHOCTH TMO3HAHUS YEIOBEKOM JKHUBOW MPUPOIBI, HEOOXOAMMOCTH OEpeKHOTO OTHOIICHHUS K HEW,
COOJTFOICHUST STUYECKUX HOPM TPU TIPOBECHUH OMOIOTUYECKUX UCCIIEeIOBAHUIA;

OCO3HaHWE IIEHHOCTH OWOJIOTHYECKUX 3HAHWK /IS TIOBBIIEHUS YPOBHS SKOJOTMYECKOW KYIbTYPHI, I (OpMUpOBAHUS HAYIHOTO
MHPOBO33PEHHUS;

MIPUMEHEHHE TPUOOPETEHHBIX 3HAHUM ¥ YMEHUH B MOBCEAHEBHOW JKU3HHU VISl OLIEHKH TOCTIEICTBUN CBOEH AESITENFHOCTU 10 OTHOIICHHIO K
OKpY’Karolen cpeae, COOCTBEHHOMY 3/I0POBbIO, 000CHOBaHHE U COOTIOICHIE Mep MPOQPIIAKTUKY 3a00ICBaHHIA.



B cucreme cpennero obmero oopazoBanus «buonorus», nzydaemas Ha 6a30BOM ypOBHE, SIBISETCS 00s3aTENbHBIM YYEOHBIM MPEAMETOM,
BXO/ISIIIIUM B COCTaB PEAMETHOM 001acTH «ECTeCTBEHHO-HAYYHBIE TIPEAMETHD».

Jlnst m3ydeHus: Omosiornn Ha 0a30BOM ypOBHE cpeaHero odimiero oOpa3zoBaHusi oTBojauTcs 68 dacos: B 10 kmacce — 34 gaca (1 yac B
Heneno), B 11 kmacce — 34 gaca (1 yac B Heaenmo).



COJAEP)KAHUE OBYYEHUA
10 KJIACC

Tema 1. buoJsiornsi Kak Hayka.

buonorus kak Hayka. CBsi3b OMOJIOTMH C OOIIECTBEHHBIMU, TEXHHYECKUMHU U JPYTUMU
€CTECTBCHHBIMU HayKaMu, (uiocoduei, 3TUKOH, I3CTETUKONM u mpaBoM. Ponp Ouonoruu B
(dbopMUPOBaHUN COBPEMEHHOM HayuyHOU KapTuHBI Mupa. CrucreMa OMOJIOrHYeCKUX HayK.

MeTop1 TO3HAHUS KUBOUM MPHUPOALI (HAOI0IeHUE, SKCIIEPUMEHT, OMMCaHUe, U3MEpPEHHE,
KJ1accU(UKals, MOJICTUPOBAHKE, CTATUCTUYECKAsi 00pabOTKa TaHHBIX).

JdemoHcTpaumuu:

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

Tabmuie! U cxeMbl: «MeTo/ bl TO3HAHUS KUBOW TPUPOIBI.

JlaGopaTopHble U MpaKkTH4YecKne padoThbi:

[Tpaktueckast pabora Ne 1. «/cmonb3oBaHuE pa3iaMYHBIX METOJOB IPU H3YYEHUU
OMOJIOTHYECKUX OOBEKTOBY.

Tema 2. JKuBble cucTeMbl H UX OPraHU3aIUA.

Kupbie cuctembl (OMOCHCTEMBI) Kak MpeAMeT u3ydeHus Ouosnoruu. OTIudMe >KUBBIX
CUCTEM OT HEOPTaHUYECKOU MTPUPO/IBI.

CpolicTBa OuwocucTteM H HWX pa3HooOpasue. YPOBHU OpraHu3alid  OUOCHCTEM:
MOJICKYJISIDHBIM, ~ KJIETOUHBIM,  TKAHEBBIH, OPraHU3MEHHBIH,  MOMYIALUOHHO-BHIOBOM,
9KOCHUCTEMHBIN (OMOTeOIICHOTUYECKHH ), OMOCHEPHBIN.

JdemoHcTpaumnu:

Tabmuupl u cxembl: «OCHOBHBIE TPU3HAKU JKU3HU», «YPOBHH OpraHU3AIMH KUBOM
MPUPOIBI.

O6opynosanue: moaens Monekynsl JJHK.

Tema 3. XuMHUYeCKHUIl COCTAB U CTPOEHUE KJIETKH.

XUMUYECKUH  COCTaB KJIETKH. XUMUYECKUE  DIIEMEHTHI: MAaKpODBJIEMEHTHI,
MHUKpO3JIeMEHTHL. BoJia 1 MUHEpallbHbIE BEILIECTBA.

OyHKIMHM BOJBI M MUHEpalbHBIX BellecTB B KieTke. [loaaep:kaHne OCMOTHYECKOTO
OanaHca.

benku. CocraB u cTpoeHne 0eIK0B. AMUHOKHUCIIOTEI — MOHOMEPHI OenkoB. HezameHnmble
U 3aMEHHUMbIE AMHHOKHCIOTHL. AMHHOKHCIOTHBIA COCTaB. YPOBHH CTPYKTYphl OEIKOBOI
MOJIEKYJbI (TIepBUYHAs, BTOPUYHAS, TPETHYHAs W 4YETBEPTUYHAs CTPYKTypa). XUMHUYECKUE
cBoicTBa OenkoB. bruonornyeckue GyHKIIM OEITKOB.

®epMeHThl — Ouosiornyeckue KaraiauzaTopbl. CTpoeHHe ¢GepMeHTa: aKTHUBHBIA LIEHTD,
cyoctpatHas crnemuduuHoctb. Kodepmentsl. Buramunbl. OTinuust  (QepMEHTOB  OT
HEOPraHWYECKHUX KaTallu3aToOpOB.

YrneBoapl: MOHOCaxapuabl (TJIFOKO3a, pud03a U 1e30KCHpuO03a), Aucaxapuasl (caxaposa,
JAKTO3a) W TMOoJucaxapuibl (Kpaxmai, TJIMKOTEH, IIeJUTI0NI03a). buosnorundeckue QyHKIUN
YIJIEBOJIOB.

Jlunuasl:  TpUrauuepuisl, Qochonunuael, crepouabl. [uapodmibHO-rHAPOGOOHBIE
cBoiictBa. buonornueckue ¢ynkiuu aununoB. CpaBHEHUE YIIIEBOJOB, OEIKOB W JUIHAOB Kak
HMCTOYHUKOB YHEPIHH.



Hyxneunnoseie kucinotel: JIHK u PHK. Hykneotuibl — MOHOMEPBI HYKJIEMHOBBIX KHUCIIOT.
Crpoenne u ¢ynkuunu JJHK. Crpoenne u ¢ynxmuum PHK. Bugst PHK. AT®: crpoenune u
byHKINN.

[Mutonoruss — Hayka o kierke. Kiierounass Teopusi — mpuMmep B3auMOICHCTBUS UAEH U
¢bakTOB B HAYYHOM MO3HAHUH. METO bl U3yUECHHUSI KIETKH.

Knerka kak menoctHas >xuBasi cucrema. OO1ie Mpu3Haky KJIETOK: 3aMKHYTasi HapyKHast
memOpana, mosiekynbl JIHK kak reneTrnueckuii anmapar, CuCTeMa CHHTE3a Oelka.

Tunsl KIETOK: JyKapuoTHdeckas M mpokapuoTuueckas. (OcoOEHHOCTH CTPOEHUSs
MPOKapUOTUUYECKON KIeTKU. Kietounas crenka 6akrepuii. CTpoeHHE 2YKapHOTUYECKON KIICTKH.
OCHOBHBIE OTJIMYUS PACTUTEIBHOM, )KUBOTHON U TPUOHOM KIIETKH.

[ToBepXHOCTHBIE CTPYKTYpBI KJIETOK — KIJIETOYHAs CTEHKA, TNIMKOKAIMKC, UX (DYHKIIHH.
[InasmaTtuueckas MeMmOpana, e€ cBoicTBa M (QyHkuuu. lluTomnmazmMa u e€ OpraHOUIBL
OnnomeMOpannbie opranous! kinetku: JIIC, anmapat ['onbmku, muzocoMmsl. [lomyaBToHOMHBIE
OpraHou/bl KJIETKU: MHUTOXOHAPUH, IMiaacTuibl. IIpomcxoxaeHre MUTOXOHIPUM W IUIACTHA.
Bunst mitactun. HememOpaHHbIe OpraHOUIbI KIIETKU: pUOOCOMBI, KJIETOUYHBINA LIEHTP, IEHTPUOJIH,
PECHUUKH, KTI'yTUKU. DyHKIIMN OPraHOUAO0B KIETKU. BKitoueHus!.

SAnpo — perynsaTopHslil eHTp KieTku. CTpoeHue sapa: saepHas o0o0uKa, Kaproria3ma,
XPOMAaTHH, AJIPHIIIKO. XPOMOCOMBI.

TpaHcIOpT BEIIECTB B KIIETKE.

JdeMoHcTpanum:

[loptpetsl: A. JleBenryk, P. I'yk, T. llIann, M. Illneiinen, P. Bupxos, Ix. Yorcon, @.
Kpuk, M. Yunkusnc, P. ®pankinun, K. M. bap.

Huarpammbl:  «PacnpenesieHMe XMMHYECKHX JJIEMEHTOB B  HEXUBOW MIPUPOJIEY,
«Pacnpenenenre XuMUYECKUX AJIEMEHTOB B )KMBOU MPUPOJIEN.

Tabmuer u cxembl: «l[lepuomudeckass TabmuIa XUMHYECKHX JJIEMEHTOB», «CTpoeHue
MOJIEKYJIBI BOJZIbI», «bruocunTes 6enkay, «CTpoeHne MoJIeKyibl Oenkay, «CtpoeHue GpepMeHTa,
«Hyxneunossie kuciotel. JJTHK», «Ctpoenue monekynsl AT®y», «CTpoeHue 3yKkapuoTHIeCKOM
KJIeTKn», «CTpoeHue MKUBOTHOM KIeTKH», «CTpOEHHE pPACTUTENIbHOW KIEeTKn», «CTpoeHue
MPOKAPUOTUUYECKON KIIETKN», «CTPOCHHE s/ipa KIETKN», «Y TIeBOAbY, «JIMmuasn».

OOGopynoBaHue: CBETOBOM MHKPOCKOI, OOOpYyJOBaHWE MJisi TPOBEICHUS HAOIIOJECHUH,
WU3MEPEHHM, IKCIIEPUMEHTOB, MHUKPOIPENapaThl PACTUTEIbHBIX, KUBOTHBIX M OaKTepUaTbHBIX
KJIETOK.

JlabopaTopHblie U NpaKkTHYeCKHe padoThI:

JlaGopatopuast pabora Ne 1. «3ydeHue KaTaTUTHYECKON aKTUBHOCTH (PepMEHTOB (Ha
IpUMepe aMHJIa3bl WK KaTaaas3bl)y.

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

Tema 4. /KuzHeneATeJIbHOCTh KJIETKH.

OO6meHn BemiecTB, WIM MeETa0OMU3M. AcCCUMWIANMS (IJIaCTHUECKU OOMEH) u
JTUCCUMUIIALIUSA (HEPreTUYeCcKHii 0OMeH) — IBe CTOPOHBI €MHOTO Ipolecca MeTabonusma. Poib
3aKOHOB COXPAHEHHUS BEIIECTB M SHEPTUU B IOHUMaHUU MeTaboIM3Ma.

Tumnber oOMena BemiecTB: aBTOTpOdHBIN U reTepoTpodHbii. Pons pepmeHTOB B 00MEHE
BEIIECTB U MPEBPALICHUH SHEPTUHU B KIIETKE.

@®otocunTe3. CBeroBas u TeMmHOBass ¢a3bl ¢orocuHTe3a. Peakuuu ¢doTtocuHTe3a.
DddextuBHOCT PoTOCHHTE3a. 3HAUEeHUE HOTOCUHTE3A IS KU3HU Ha 3emie. BriusHue ycrnoBuit
cpenbl Ha (POTOCUHTE3 U CIIOCOOBI MOBBIIIEHUS €T0 MPOAYKTUBHOCTH Y KYJIbTYPHBIX PaCTEHUH.



XeMmocuHTe3. XEeMOCHHTE3UPYIOIUe OakTepuu. 3HAUYeHHWE XEMOCHUHTE3a IS KU3HH Ha
3emie.

Ouepreruyecknii oOMeH B KieTke. PacmieruieHme  BEIIECTB, BBICICHHE U
AaKKyMYJIMPOBAHHE SHEPTUU B KJIETKE. DTallbl S3HepreTndyeckoro oomena. ['nukonus. bpoxxenue u
ero Buabl. KucinopogHoe OKHCIEHHME, WIM  KJIETOYHOE  JibIxaHue. OKHUCIUTENIbHOE
dochopmmmpoBanre. DPPEKTUBHOCTh IHEPTETUICSCKOTO OOMEHA.

Peakuuu wmarpuuHoro cuHTte3a. leHernueckas wunpopmamms u JHK. Peanmmzanus
reHeTH4YecKol mHpopmanuu B KiIeTKe. | eHeTMUeCKHil KOJ M €ro CBOMCTBA. TpaHCKpHUIILIHS —
matpuuHblii cuate3 PHK. Tpancnsiusa — 6uocuaTe3 Oenka. Drtanbl TpaHcasnuu. KogupoBanue
aMHHOKHUCIOT. Pons pubocom B OnocuuTe3e Oernka.

Hexnerounsie ¢opmbl ku3Hu — Bupychl. Mcropusi otkpeiTus BupycoB (. W.
HBanoBckuit). OCOOEHHOCTH CTPOEHUS U KU3HEHHOTO LUKJA BUpYcoB. baktepuodaru. bonesnu
pacTeHUi, )KUBOTHBIX U YEJIOBEKa, BhI3bIBa€MbIC BUpycaMu. Bupyc nMMyHoeuInTa 4yeioBeka

(BUY) - Bo30oymutens CIIMJla. OOpartHas TpaHCKpWIIIHS, pEeBEpTaa W HWHTETpasa.
[TpodunakTrka pacnpocTpaHSHUS BUPYCHBIX 3a00ICBAHHIA.
JdeMoHcTpanum:

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

Tabmumer  w cxembl:  «Tumbel  muTaHus», «Metabomu3m»,  «MHUTOXOHAPHUY,
«QHepreTuueckuit oomen», «Xmopormiact», «Dorocunres», «Ctpoenue JHK», «Crpoenue u
dbyHknuoHupoBanue reHa», «Cunre3 Oenka», «['eHernueckuid  kom», «Bupych»,
«bakrepuodarny, «Ctpoenne u xku3HeHHbIH 1K Bupyca CIIM[la, Oaktepuodaray,
«Pemmukanus JJTHK».

O6opynoBanue: monenu-anmukanuu «Yasoenue JJHK u tpanckpunums», «buocunres
Oenka», «CTpoeHue KIeTKn», Mojens cTpykTypsl JJHK.

Tema S. PasMHOKeHHe M HHAMBUHAYAJIbHOE PAa3BUTHE OPraHU3MOB.

KneTounslii 1uKki, WM KU3HEHHBIM 1ukan kinetku. MHTepdasa u muro3. Ilpouecchl,
nporekaromue B uHTepdasze. Permmukanus — peakuus marpuunoro cunteza JHK. Crpoenue
XpoMOCcOM. XPOMOCOMHBI HAa0Op — KapHOTHUI. JIUTUIOMAHBIA M TalIOMIHBIM XPOMOCOMHBIE
Habopbl. Xpomatuasl. LluTonoruueckue OCHOBBI Pa3MHOXKEHHUS U MHIWBUIYaJbHOTO PAa3BUTHUS
OpraHu3MOB.

Henenne wnetkn — muto3. Cramuu mwurtosa. [lporecchl, mpoucxonsiue Ha pasHBIX
CTaJusAX MUTO3a. BUOIOrMYecKuii CMBICII MUTO3A.

[Tporpammupyemasi TuOesb KIETKH — aromnTo3.

®opMBl  pa3MHOXKEHHsI OpraHM3MOB: Oecrosoe | TojoBoe. Buasl  6ecmomoro
Pa3MHOKEHUS: JICJICHUE HAJBOE, MOYKOBAHHWE OJIHO- U MHOTOKJIETOYHBIX, CIIOPOOOpa3OBaHHUE,
BETre€TaTUBHOE pa3MHOKEeHUE. VICKyCCTBEHHOE KIOHHPOBAaHME OPraHU3MOB, €0 3HAYEHUE s
CEJICKLUU.

[TonoBoe pa3MHOKEHUE, €T0 OTIIMYUS OT OECIIONOrO.

Meiio3. Cragum meito3a. Ilpoueccsl, nmpoucxojsmue Ha craausx menosa. [loBenenue
xpomocoM B Meio3e. Kpoccunrosep. buonornueckuii cMbIca ¥ 3HaYEHUE MeH03a.

["amerorenes — mporecc 00pa30BaHUs MOJIOBBIX KIETOK Y )KMBOTHBIX. [loMOBBIE Kene3bl:
CeMEHHUKHU U smyHuKH. OOpa3oBaHME W PA3BUTHE TOJIOBBIX KJIETOK — raMeT (CrepMaTo30u1,
SUICKIIETKA) — CcIepMaToreHe3 W oBoreHe3. (OCOOCHHOCTH CTPOSHHUS SHIEKICTOK U
cnepmaTto3onaoB. Omnoaorsopenue. [laprenorenes.

NuauBuayanbHOe pa3BUTHE (OHTOTeHE3). OMOpPHOHAIBHOE pa3BUTHE (IMOpPUOTEHE3).
Otanbl 3MOPHOHATIBHOIO Pa3BUTHS Y IMO3BOHOYHBIX MKHBOTHBIX: JIPOOJICHHE, TacTpyJsLus,



opranoretes. [TocramOproHanbHOe pa3BuTHE. THUIBI MOCTIMOPHOHAIBHOIO Pa3BUTHUS: MPSIMOE,
HenpsiMoe (TMYMHOYHOE). BriusiHue cpeapl Ha pa3BUTHE OPraHU3MOB, (DaKTOPBI, CIOCOOHBIC
BbI3bIBaTh BPOXKJIEHHBIE YPOJICTBA.

Poct u pa3zButne pacteHuil. OHTOreHe3 BETKOBOIO PACTEHUsI: CTPOCHUE CEMEHHM, CTaIuu
pa3BUTHSL.

JdemoHcTpaumuu:

Tabmuubl u cxembl: «@OpPMBbI Pa3MHOKEHHUSI OPraHU3MOBY, «/IBOIHOE OII0OTBOPEHHUE Y
LBETKOBBIX pacTeHui», «BereraTuBHOE€ pa3MHOXKEHUE pacTeHUi», «llelieHne KIeTKu
Oaxrtepuii», «CTpoeHHE TMOJOBBIX KIETOK», «CTpoeHHEe XpOMOCOMBD», «KIETOUHBINA UK,
«Permmukanus ITHK», «Muto3», «Meios», «lIpsamoe u HenpsiMoe pa3Butue», «l'amerorenes y
MJIEKONUTAIOIIUX U YeNloBeKa», «OCHOBHBIE CTaJUU OHTOTEHE3a».

O6opynoBaHue: MHKPOCKOI, MUKporpenaparsl «CriepMaTo30UIbl MIIEKOMUTAIOIIETOY,
«Siueknerka muekonuTarouiero», «KapuokuHe3 B KJIETKax KOpEIIKa JyKa», MarHUTHas
MoJenb-ammInKanys «/lenenue knetkny, moaens JJHK, mogens meradazHoil XpOMOCOMBI.

JlabopaTopHble 1 NpakTHYeCKHE PAdOThI:

Jlaboparopnas pabota Ne 3. «HabmrogeHne MuTo3a B KIETKaX KOHYMKA KOPEIKa JIyKa Ha
TFOTOBBIX MUKPOIpENnapaTax.

Jlabopatopuast pabora Ne 4. «/3ydeHune CTpPOEHHUSI TOJIOBBIX KJIETOK Ha TOTOBBIX
MUKpOIIpenapaTax».

Tema 6. HaciiencTBeHHOCTH M H3MEHYHMBOCTH OPraHU3MOB.

[Ipeamer u 3amaum renetuku. Mcrtopuss pasButus reHetuku. Ponbs nuronorun u
SMOPHOJIOTHN B CTAHOBJICHUU T'€HETHKH. BKiag poccuiickux u 3apyOeKHBIX YUEHBIX B pa3BHTHE
FeHeTUKU. MeTobl TEeHETUKH (TUOPUIIOJIOTUYECKUM, LUTOT€HETHYECKUM, MOJIEKYIIpHO-
reHeTuuecknii). OCHOBHbBIE TEHETUUECKUE MTOHATHS. ['eHeTnYecKass CMUMBOJIMKA, UCTIONb3yeMas B
CXEMax CKpEIMBaHUN.

3aKOHOMEPHOCTH  HACJElOBaHUS  NPU3HAKOB, yCTaHOBJIeHHble [.  MeHaenem.
MonoruOpuaHoe CKpenBanue. 3aKoH eMHO00pa3usi THOPUAOB MEPBOTO mokoJieHus. [IpaBuino
JOMMHHUPOBAaHMsI. 3aKOH pAcIIEIUICHHs Mpu3HakoB. ['mmore3a yucroTel raMer. llomHoe u
HEIOJIHOE JOMUHHUPOBAHHUE.

JurubpunHoe ckpemMBaHME. 3aKOH  HE3aBUCHMOIO  HACJEJIOBaHUS  IPU3HAKOB.
[{uToreHeTnyeckue OCHOBBI JUTMOPHIHOTO CKPEIIMBAHUSA. AHAJIM3UPYIOLIEE CKpEIBaHUE.
Vcnonb30BaHue aHATM3UPYIOLIETO CKPEIMBAHU ISl ONPE/IETICHUs] TEHOTHUIIA OCOOH.

CueruienHoe HacienoBaHue rmpusHakoB. PabGora T. Moprana mno cuemieHHOMY
HacJeI0BaHNI0 TeHOB. HapyllieHue cluemnieHns TeHOB B pe3yibTaTe KPOCCHHIOBEpa.

XpOMOCOMHAasI TEOPHUS HACJIEACTBEHHOCTH. | eHeTHYeCKre KapThl.

I'eneruka nona. XpoMOCOMHOE OIPENEICHUE 0Ja. AYTOCOMBI U IIOJIOBBIE XPOMOCOMBI.
['omorameTHble M TeTeporamMeTHbIE OpraHu3Mbl. HacienoBaHue NpPU3HAKOB, CLEIUIEHHBIX C
MTOJIOM.

W3meHunBOCTh. BHIbl ”3MEHUNBOCTH: HEHACIIEICTBEHHAS U HACleACTBEHHas. Ponb cpebl
B HEHACJIEJICTBEHHOW HW3MEHYMBOCTU. XapaKTePUCTUKAa MOJU(PHUKAIMOHHON H3MEHYHUBOCTH.
Bapuanuonsslil psn v BapuanuonHas kpusas. Hopma peakuuu npusHaka. KonnuecTBeHHbIE U
KaueCTBEHHbIE IPU3HAKU U UX HOpMa peakuuu. CBoicTBa MOAU(PUKAIMOHHONW N3MEHYMBOCTH.

HacnencTBenHas, wiy reHoTUNUYecKasi, "3MeHYMBOCTh. KoMOMHATHBHAST M3MEHYHBOCTb.
Meiio3 ¥ TMONOBOM TpoOIleCC — OCHOBA KOMOMHATHBHOW W3MEHUMBOCTH. MyTalMOHHAs
u3MeH4nBOCTh. Krnaccugukanuss MyTanuii: TeHHbIE, XpOMOCOMHBIE, TeéHOMHble. Yactora u



NPUYHHBI MyTanuid. MyTtareHHbie (akTOphl. 3aKOH TOMOJIOTHYECKUX PSAIOB B HACIEICTBEHHON
n3MenunBocty H. . BaBunosa.

BuesinepHast HacI€1CTBEHHOCTh U H3MEHYUBOCTb.

I'enetuka uyenoseka. Kapuorun denoBeka. OCHOBHbIE METOJbl T€HETUKH YEJIOBEKA:
reHealoTnYecKuii, OJIM3HELOBbIM, IMTOr€HETUYECKUH, OMOXUMHUYECKHUM, MOJEKYISIpPHO-
reHeTuyeckuil. COBpEMEHHOE OIIpe/eICHUE TEHOTHUIA: IIOJHOTEHOMHOE CEKBEHHPOBAHHUE,
TEHOTUIIMPOBaHUE, B ToM uucie ¢ nomouibto III[P-ananusa. HacnenctBenHsle 3a0osieBaHus
YyelloBeKa: TIeHHble Ooyie3HH, OOJIE3HM C  HAclIeACTBEHHON MpPeIpacloiokKEHHOCTHIO,
XpoMocoMHbIe Oone3Hu. ComaThueckue M TeHepaTHBHble MyTaluu. CTBOJOBBIE KIIETKH.
[TpuHIMIBL 370POBOTO 00pa3a XKHU3HHU, TUATHOCTUKHU, MPO(PUIAKTHKH M JICUCHUS] TEHETHYECKUX
Oone3Hel. MeauKo-reHeTUUECKOE KOHCYJIbTUPOBAHUE. 3HAUEHHE MEAMLIMHCKONW TE€HETHUKU B
MPEIOTBPALICHUH U JICUEHUU TeHETUYECKIX 3a00JIeBaHUH YeTIOBeKa.

JdeMoHcTpanum:

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

Tabmuipl u cxeMbl: «MOHOTHOPUAHOE CKPEIIMBAHUE M €r0 IUTOTeHETHYECKas OCHOBAY,
«3aKOH pacHICIUICHHs] M €ro IMTOT€HETUYECKass OCHOBa», «3aKOH YHCTOTBI TaMeTy,
«durnbpunnoe ckpemmBanuey», «LluTonmormueckue OCHOBBI JUTHOPHUIHOTO CKpEIIMBAHUS,
«Merio3y, «B3anmMoneicTBue ajmielibHbIX T€HOBY, «['eHeTHUYeCKne KapThl PaCTEHUM, )KUBOTHBIX
u 4yenoBekay, «l'eHeTuka mona», «3aKOHOMEPHOCTHU HACJIEAOBAHMS, CLEIUIEHHOTO C IOJIOMY,
«KapuoTunsl uyenoBeka H IKMBOTHBIX», «Bumgel wu3MeHunBoctu», «MoaudukannoHHas
U3MeHYuBOCTh», «HacnenoBanue pesyc-gakropay, «l'eHeTHka rpymnn KpoBu», «MyTallMOHHas
WU3MEHYUBOCTbHY.

Ob6opynoBaHue: MoAeTU-aNMIUIMKaIuu «MoHoruOpuaHOe CcKpemuBanue», «HemnomaHoe
JOMUHUpOBaHuEe», «JluruOpugHoe ckpemuBanue», «llepekpéct XpomMocom», MHKpPOCKOI U
MuKpornpenapar «J{po3oduna» (Hopma, myrauuu (Gopmbl KpbUIbEB U OKPAacKU Tena), repdapuit
«I"opox moceBHOW».

JlabopaTopHblie U IpaKTHYeCKHe PadoThI:

JlaGopatopHas pabota Ne 5. «M3yueHue pe3ysibTaTOB MOHOTMOPUAHOTO U AUTHOPUIHOTO
CKpEIIMBAaHUS Y IpO30(UIIBI HA TOTOBBIX MUKpPOIpENapaTax.

JlaGopaTtopHnast pabota Ne 6. «3ydeHne MoaupUKaIIMOHHON U3MEHYMBOCTH, TTOCTPOCHUE
BapHallMOHHOTO psiZia U BapUallMOHHOW KPUBOI».

JlaGopatopHass pabora Ne 7. «AHamu3 MyTauMid Yy Jpo30QHiIbl Ha TOTOBBIX
MUKpOIIpenapaTax.

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

Tema 7. Cesiekuust oprann3moB. OCHOBbI OMOTEXHOJIOTHH.

Cenexuus Kak HayKa U Ipouecc. 3apoKIEHUE CelNeKIUu U noMecTukanus. Yuenue H. U.
BaBunoBa 0 LEHTpax MNPOUCXOXKIEHUS W MHOrooOpaszusi KyJIbTYpHbIX pacTeHui. LleHTpbl
MIPOUCXOXKACHUS JOMAITHUX KUBOTHBIX. COpT, MOpOJa, IITaMM.

CoBpeMeHHbIE METOJbl CeJNIEKIIMU. MacCOBBI U MHAMBUIYAIbHBIH OTOOPHI B CENEKLIUU
pacTeHui u kUBOTHBIX. OLleHKa 3KcTepbepa. biIn3KkopoACTBEHHOE CKpeIMBaHNe — MHOPUIUHT.
Uucrtas nwHuA. CkpenyBaHWe YWCTHIX JIMHWK. ['erepo3uc, WM THOpUIHAS CHIIA.
Hepoacrsennoe ckpemuBanue — aytOopuaunr. OtnanéHHas ruOpuauzanus U e€  YCIHeXH.
HcKycCTBEHHBIM MyTareHe3 U IIOJIYy4YEHUE IOJUIUIONAOB. JIOCTHIKEHHs CEJIEKUUU PACTEHUH,
YKUBOTHBIX U MUKPOOPTraHU3MOB.



buotexHosoruss Kak oTpaciab MPOW3BOACTBA. ['€HHash HWHXKEHEpHs. OTamnbl CO3JaHUS
pexomOuHanTHOM JIHK u Tpancrennbix opranuszmoB. Knerounas wunxenepus. Knetounsie
KYJbTYpbl. MUKPOKIIOHAJIBHOE pa3MHOXKEHHUE pacTeHUu. KIIOHMpOBaHUE BBICOKOMPOAYKTUBHBIX
CEJIbCKOXO3SUCTBEHHBIX OPraHMW3MOB. OKOJOTHYECKHMe M dTudeckue mnpobiaemsl. MO -
FeHETUYECKU MOIU(DUIIMPOBAHHBIE OPTaHU3MBI.

JlemMoHCTpauu:

IToprpetsr: H. U. BaBunos, 1. B. Muuypus, I'. JI. Kapnieuenko, M. ®@. l1BanoB.

Tabmupel u cxeMmbl: kapta «LIeHTpbl MPOMCXOXKIEHUS M MHOTrooOpasusi KyJbTYpPHBIX
pacteHui», «llopoabl JoOMalIHUX XKUBOTHBIX», «CopTa KyJbTYpHBIX pacTeHu», «OTnanéHHas
rubpuam3anusy, «Paborer akamemumka M. @. HWeanoBay, «[lomummonaus», «OOBEKTHI
ouorexHonorun», «Kierounsie KylIbTyphl U KJIOHHpOBaHUE», «KOHCTpyupoBaHUE U MEPEHOC
TE€HOB, XpPOMOCOM).

O6opynoBaHue: MyJIsSKU IJIOJOB U KOPHEIUIOAOB JUKHX (OPM U KYIBTYPHBIX COPTOB
pactenwii, repoapuii «CellbCKOX03SHCTBEHHBIC PACTCHUS.

JlabopaTopHble 1 IpakTHYeCKUe padoThI:

Okckypeusi «OCHOBHBIE METOMABI U JIOCTHXKEHUS CEJIeKIMU PACTeHMH M KUBOTHBIX (Ha
CEJICKIIMOHHYIO CTaHIUIO, TUIEMEHHYIO (hepMy, COPTOUCIHBITATEIbHBIA YYacTOK, B TEIJIMYHOE
X035UCTBO, Ta0OPaTOPHUIO arpOYHUBEPCUTETA WIIH HAYIHOTO IICHTPA)».

11 KUIIACC

Tema 1. DBorIOHOHHAA OHOJIOTHS.

[IpeanochbuIKM BO3HUKHOBEHHUS! SBOJIIOIMOHHONW TEOPUHU. DBOJIIOIMOHHAS TEOpHUS U €&
MecTO B Orosoruu. BinsHue 3BOIIOIIMOHHON TEOpUU Ha pa3BUTHE OMOJIOTHH U JPYTUX HAYK.

CBuzerenscrBa dBomonUHU. [laneoHTONIOrMYECKHE: TOCIENOBATENBHOCTh MOSBICHUS
BUJIOB B MaJICOHTOJOIMYECKOHN JIETONUCH, NIepexoiHble (hopMbl. bruoreorpaguueckue: cxoacTBo
U paznnume GayH U Qpop MaTEpUKOB U OCTPOBOB.

OMOpPHOIOrMYECKHE: CXOJCTBA U pa3iuuus SMOPHOHOB pPa3HBIX BUIOB IO3BOHOYHBIX.
CpaBHUTENBHO-aHATOMUYECKHE: TOMOJIOTMYHBIE, aHAJIOTWYHBIE, PYIUMEHTapHBIE OpraHbl,
aTaBU3Mbl. MOJIEKYJIIPHO-OMOXUMHUYECKUE: CXOJCTBO MEXAaHHW3MOB HACIEICTBEHHOCTH U
OCHOBHBIX METab0IMUYECKUX ITyTeH y BCEX OpraHU3MOB.

OpomtonmonHas teopus Y. JlapBuna. Ilpeanochuiku BO3HUKHOBEHMSI JIapBHHU3MA.
JIBIoKyle Cuibl  ABOJIOUMU BUAOB 1o JlapBuHy (M30BITOYHOE pa3MHOXKEHHE IMIpH
OTPaHUYEHHOCTH pPECypcoB, HeompelenéHHas HW3MEHYMBOCTh, OOprOa 3a CylIecTBOBaHHE,
€CTECTBEHHBIN OTOOD).

Cunreruyeckas teopus 3Bomonuu (CTI) u e€ ocHOBHBIE TTOJIOKEHUS.

MuxkposBomtonus. [lonynsanusa kak eIMHUIA BUAA U DBOJIIOLUN.

JBmwxynme cuibl ((hakTophl) BOJIOLUN BUAOB B NpHpojae. MyTallMOHHBIM mpoluecc u
KOMOHMHATUBHAsT HW3MEHYUBOCTh. [lomymsiivoHHble BOJHBI U Apedd reHoB. M3onauusa u
MUTpaIus.

EcrectBennblii oTO0p — Hampapistomuil ¢daktop 3Bomounud. DopMbel eCcTeCTBEHHOTO
otbopa.

[Tpucnoco0eHHOCTh OPraHU3MOB KaK pe3ynbTaT 3BoJtonuu. [IpuMepsl mpucrnocoOaeHui
y OpraHu3MoB. ApoMop(03bl U UINO0ATANITALNH.

Bun wu BumooOpazoBanme. Kpurtepuum Buga. OcHOBHBIE (OpMBI BHI00Opa30BaHUS:
reorpagpuueckoe, 3K0JI0rHUECKOE.



MaxkposBomonus. PopMbl 3BOMIONUH: (QHIIETHYECKas, TUBEPreHTHas, KOHBEPreHTHasd,
napajuienpHasi. HeoOpaTuMocTh 3BOMIOIMH.

[IpoucxoxaeHue oT HEeCIEeIHUATM3UPOBAHHBIX MPEIKOB. [Iporpeccupyromas
crienManu3anys. AanTuBHas paIdaiusl.
JdemoHcTpaumuu:

IToprpersr: K. Jlunneit, XK. b. Jlamapk, Y. Japsun, B. O. Kosanesckuii, K. M. bap, O.
I'exkenb, @. Miomnep, A. H. CeBeprios.

Tabmuuplr u  cxembl: «Pa3BuTue opraHuueckoro Mupa Ha 3emiiey», «3apoJbliin
MO3BOHOYHBIX JKUBOTHBIX», «ApxeonTepukc», «DopMbl OOprOBI 3a CyIIECTBOBaHHEY,
«EcrecTBeHHbIli  0TOOp», «MHOrooOpasue copToB pacteHuii», «MHOroodpasue mopoj
JKUBOTHBIX, «[Tomynsiumy, «MyTanuoHHas HU3MEHUYUBOCTbY, «Apomopdo3bI»,
«Unnoanantamuny, «O0mas aereHepauus», «JBrkymue cuiibl 3Bomonuny, «Kapra-cxema
mapuipyra nyremectBus Y. lapeuna», «bopsba 3a cymectBoBanue», «lIpucrnoco0ieHHOCTh
Opranu3MoBy, «I eorpaduueckoe BUI000pazoBaHme», « IKOJIOTHIECKOE BU000pa30BaHHEY.

O6opynoBaHue: KOJIJIEKIUS HACEKOMBIX C Pa3JIMYHBIMU TUIIAMH OKPAaCKH, HAOOp IUIO0B U
ceMsiH, Kosuekuus «[Ipumepbl 3alUTHRIX MPUCTOCOOTIEHHUH Y )KMUBOTHBIX», MoJieinb «OCHOBHBIE
HaIpPaBIIEHUS IBOIIOLUNY, 00bEMHAs MoJieNb «CTpOEHHE TOJIOBHOTO MO3Ta TO3BOHOYHBIX).

buoreorpaduueckass kapra Mupa, KOJUIeKIus «DOpPMBI COXPAaHHOCTH HCKOIAEMBIX
KUBOTHBIX U pacTeHHil», Moaenp anmiukauusa «llepekpéct XxpomMocom», BiIa)KHbIE Iperaparbl
«Pa3Butue Hacekomoro», «Pa3BuTue mArymkw», Mukpompenapar «Jlpozoduna» (HOpMa,
MyTaluu (OPMBI KPbUIHEB U OKPACKH Tella).

JlabopaTopHble 1 NpakTHYeCKHE PAdOThI:

JlaboparopHnas padota Ne 1. «CpaBHeHHE BUIOB 110 MOPPOJIOTUYECKOMY KPUTEPHUIO».

JlaGopatopHass pabota Ne 2. «OmnucaHue NPUCTIOCOOJIEHHOCTH OpraHu3Ma M eé
OTHOCHUTEJIBHOTO XapaKTepay.

Tema 2. Bo3HMKHOBeHMe M pa3BUTHe )KHU3HU Ha 3emure.

JloHayuHbIe TPEICTaBICHUS O 3apOXKIACHUU KU3HU. HaydHble rUmoTe3bl BOSHUKHOBEHUS
KHU3HU Ha 3emiie: a0MOreHe3 W IMaHCHepMus. XUMHUYecKas 3BOJIOLUS. AOHOreHHBIH CHHTE3
OPraHMYECKUX  BEILECTB M3  HEOPraHWYECKHX. OKCIEPUMEHTAIBHOE  IOATBEP)KIECHUE
XUMUYECKOW 3BoJronny. HavanbHbie sTamsl Ouonorudeckoi spomtonuu. ['unoreza PHK-mupa.
®opmupoBaHue MEMOPAHHBIX CTPYKTYpP M BO3HUKHOBEHHE NMPOTOKIETKHU. [IepBble KIETKH U UX
sBOIIOLINS. POPMUPOBAHNE OCHOBHBIX TPYIII )KUBBIX OPTaHU3MOB.

PasButne xusHum Ha 3emsie mo dpam u nepuojam. Karapxeidl. Apxeickas u
npoTepo3oiickast dpel. [lanmeos3oiickas spa U €€ TEPHOIbI: KEMOPHICKUNA, OpPJTOBUKCKHUH,
CUJIypUHCKHUH, I€BOHCKUI, KAMEHHOYT OJIbHBIN, TIEPMCKHI.

Me3so30iicKas opa 1 €€ IepUoAbl: TPHACOBBIN, FOPCKUH, MEJIIOBOM.

KaitHo3oiickast 3pa 1 €€ rnepuo/ibl: NajaeoreHOBbIi, HEOT€HOBBIM, aHTPOIIOTEHOBBIH.

XapakTepucTuKa KJIMMaTa M TeojIorThYeckux IMpoieccoB. OCHOBHBIE 3Talbl 3BOJIIOLMU
pacTUTEIBHOTO W >KMBOTHOTO MHpa. ApoMopdo3bl y pacTeHud U KUBOTHBIX. [losiBieHwue,
pacuBeT U BBIMUPAHUE TPYII )KUBBIX OPTaHU3MOB.

CucreMa OpraHMuecKoOro Mupa Kak OTpaKeHue 3BOJOLUU. OCHOBHBIE CHCTEMATHUECKUE
TPyl OPTaHU3MOB.

OBOJIONMST YEJIOBEKAa. AHTpPOIOJOTHS Kak Hayka. Pa3BuThe mpencraBieHUd O
IIPOUCXOXKICHNUN YesloBeKa. MeTo1bl 3yueHus: aHTpornorene3a. CxoAcTBa U pa3indusl 4eJIoBeKa
Y )KMBOTHBIX. CUCTEMATUYECKOE MTOJI0KEHHUE YEIIOBEKA.



Jewxkymme cunbl  (pakropsl) aHTpomorene3a. HacmencTBeHHass HW3MEHYMBOCTH U
ecTecTBEeHHBIN 0TOOp. OOIIecTBeHHBIN 00pa3 KU3HH, U3TOTOBJICHUE OPYIAUH Tpy/aa, MBIILICHHE,
peub.

OCHOBHBIE CTaJMM U BETBU 3BOJIIOLIMM YEJIOBEKA: ABCTPAJIONMUTEKH, UEIOBEK yMeIbIi,
UYenoek npsmoxongmuii, YenoBek HeanaepTanbckuid, YenoBek pasymubiid. Haxomaku
MCKOTIAeMbBIX OCTATKOB, BPEMsI CYIIECTBOBAHUS, 0OJIACTh PACHPOCTPaHEHUs], 00bEM TOJOBHOTO
Mo3ra, 00pa3 KU3HU, OPYIUs.

Yenoseueckue packl. OCHOBHBIE OOJIBIIME pachl: €BpOIeonaHas (eBpa3uiickasi), Herpo-
aBcTpajioujiHas  (9KBaTOpUAlbHAsA), MOHIOJOUIHAS  (a3MaTcKo-aMepukaHckas).  YepTsl
MPHUCIIOCOOJICHHOCTH TPEACTAaBUTENICH YEIOBEYECKMX pac K YCIOBHUSM CYIIECTBOBAHUS.
EnuncTtBo uenoBeveckux pac. Kputuka pacusma.

JdeMoHcTpanum:

[Hoptpetsr: @. Penn, JI. Ilacrep, A. . Onapun, C. Mumnep, I'. ¥Opu, Y. /lapBuH.

Tabmumer u cxembl: «Bo3aukHOBeHNe COHEYHON CHCTEMBI», «Pa3BUTHE OPraHHYECKOTO
mupa», «PacturenbHas kietka», «KuBoTHas kierka», «lIpokapuoTuyeckas KIeTKay,
«CoBpeMeHHas cucTeMa OpraHM4ecKoro Mupa», «CpaBHEHUE aHATOMUYECKHUX YEPT CTPOCHUS
YeloBeKa M 4eIOBEKOOOpa3HbIX 00e3bsiH», «OCHOBHBIE MECTa MaJEOHTOJOTHYECKHX HAXOJ0K
MPEJKOB COBPEMEHHOIO 4YeJOBeKay», «JlpeBHeilmme moam», «JpeBHue moan», «llepBbie
COBPEMEHHBIE JII0IN», «UeloBeUecKre pacoiy.

Ob6opynosanue: wmynsiku  «[IpoucxoxaeHue denoBeka» (OIOCTHI  aBCTPAJONUTEKA,
MUTEKAaHTPOIa, HeaHAepTalblla, KPOMAaHbOHIIA), CICNKU WIH U300paKeHUsT KaMEHHBIX OpyIuit
MEPBOOBITHOTO YelOBeKa (KaMHHU-YOIIIEPhI, pyOnia, ckpedia), TeoXpoHOJIOruIecKasi TadJuIa,
KOJUTEKIUs «DOPMBI COXPAaHHOCTH UCKOTIAEMBIX YKUBOTHBIX U PACTCHHI.

JlabopaTopHblie U IpaKTHYeCKHe PadoThI:

[TpakTiueckast padota Ne 1. «3y4yeHHne UCKOMAEMBIX OCTATKOB PACTEHHI U KUBOTHBIX B
KOJUTCKITUSX ).

DKCKypcHsi «IBOJIIOIUS OPraHUYECKOTO MHpa Ha 3emie» (B €CTeCTBEHHO-HAYUYHBIN WU
KpaeBeuecKuil My3ei).

Tema 3. OpranusmMsl U OKpYKal0Ias cpeaa.

DOKOJIOTHS KakK Hayka. 3aJadyd W pas3ielbl dKOJOTHH. MeTOoapl HIKOJIOTHYECKUX
MCCJIEI0BAHMH. DKOJOTUIECKOE MUPOBO33PEHNE COBPEMEHHOTO YeTIOBEKA.

Cpenpl ~ oOuTaHMS  OpPraHM3MOB:  BOJHAs,  HAa3eMHO-BO3MyIIHAs, IMOYBEHHas,
BHYTPHUOpPraHU3MEHHasI.

Oxonoruueckue (akropel. Kmaccudukamus skomorndeckux (akTOpOB: aOMOTHYECKUE,
OMOTHYECKHUE U aHTPONOTECHHBIE. J[efCTBHE IKOIOTHYECKUX (PaKTOPOB HA OPTaHU3MBI.

AlOuotnueckue  (QakTOpel:  CBET, TEMIIEpaTypa, BIAKHOCTb. DOTOMEPUOAU3M.
[TpucnocoOneHust OpraHu3MOB K JSHCTBHIO a0MOTHUYECKUX (PaKkTOpoB. brojornveckre puTMbl.

buotnueckne  ¢dakTopel. Bumbl OMOTHYECKHMX  B3aWMOJEHCTBUN:  KOHKYPEHITHS,
XUITHUYECTBO, CMMOMO3 U ero ¢gopMmel. [lapazutusm, Koomepaius, MyTyaJIn3M, KOMMEHCAITU3M
(KBapTUpPAHCTBO, HaXJeOHWYECTBO). AMeEHcCalu3M, HeHTpanu3M. 3HaueHHE OHUOTHUYECKUX
B3aMMOJICHCTBHI JIJIsl CYIIIECTBOBAHUSI OPTAHU3MOB B MIPUPOIHBIX COOOIIECTBAX.

DKOJIOTHYECKUE XapaKTEePUCTHKUA monyasanui. OCHOBHBIE TOKa3aTely TOMYJISIHH:
YUCJIEHHOCTh, IUIOTHOCTh, POXKAAEMOCTb, CMEPTHOCTb, MPUPOCT, MuUrpauusd. JluHamuka
YUCJIICHHOCTHU MONYJSALNUU U €€ PETyIsIIusl.

JdemoHcTpaumuu:

[Toptpetsr: A. I'ymb6oasar, K. @. Pynse, 3. ['ekkens.



Tabmuupl u cxemsl: kapta «lIpupogasie 3001 3emimy, «Cpenpl 0OOUTaHHUS OPTAHU3MOBY,
«Doronepuogusm», «llomymsanuuy, «3aKOHOMEPHOCTH pOCTa YHUCIECHHOCTH IOMYJISALUN
uH}y30pun-Typenbkn», «llumessie memnm.

JlaGopaTopHble U MpaKkTH4YecKre padoThbi:

JlaGopaTtopHnas pa6ota Ne 3. «Mopdonornueckre 0COOEHHOCTH PACTEHHUI U3 Pa3HBIX MECT
oOUTaHU».

JlaboparopHas padota Ne 4. «BnusiHue cBeTa Ha POCT U pa3BUTHE YEPEHKOB KOJIEYCa.

[Tpaktuueckas padota Ne 2. «IToacuéT MIOTHOCTH MOMYJISAIMA PAa3HBIX BUIOB PACTCHUI.

Tema 4. CooO1ecTBa U IKOJIOTHYECKHE CHCTEMBbI.

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

Okonoruyeckue cuctembl (skocuctemsl). [loHsTHe 00 sKocHcTeME M OHOreoleHO3e.
OyHKIMOHANbHbIE KOMIIOHEHTbl 3JKOCUCTEMbI: MPOAYLEHTbI, KOHCYMEHTBI, PpPEAYLCHTHI.
KpyroBopor BemecTB W MOTOK PHEPIUM B IKocucTeme. Tpoduyeckue (MUIIEBBIE) YPOBHU
skocuctembl. [lumeBbie menu u cetd. OCHOBHBIE IIOKa3aTeNM 93KOCHCTEMBI: Omomacca,
OPOAYKIMS. DKOJIOTMYEeCKHe NHpaMHbl: HPOAYKIMM, YUCIEHHOCTH, Ouomaccel. CBoiicTBa
9KOCHCTEM: YCTOMUMBOCTb, CAMOperysLus, pazsutue. CyKkueccus.

[IpuponHble 3KOCHCTEMBL. JKOCHUCTEMBI 03€p M peK. OJKocHucTeMa XBOWHOTO WU
LIMPOKOJINCTBEHHOTO JIEca.

AHTpONOIreHHbIE 3KOCUCTEMBL. ATPOIKOCUCTEMBI. Y pOO3KocUCTeMbl. buosoruueckoe u
XO035ICTBEHHOE 3HaU€HHE arpO3IKOCUCTEM U YPOOIKOCUCTEM.

buopasnoobpasue kak ¢aktop ycroiuuBocTd sKocucTeM. CoxpaHeHHe OHOIOTHYECKOTO
pa3zHooOpa3us Ha 3emiie.

VYuenue B. U. Bepnanckoro o 6uocdepe. I'panuibl, coctaB U CTpykTypa Ouocdepsl.
Xusoe BemectBo U ero QGyHkuuu. OcoOeHHOCTH OHOC(Epbl Kak TI00aJbHOW IKOCHUCTEMBI.
JunaMmuueckoe paBHOBecHe U oOpaTHas CBsI3b B Onocdepe.

KpyroBopoTbl BemecTB M OWOT€OXMMHYECKHE ILHKIBI JJIEMEHTOB (yriiepoaa, a3oTa).
3oHanbHOCTH Ouochepsl. OCHOBHbIE OMOMBI CYIIH.

YenoseuecTBo B Onochepe 3emian. AHTpPONOreHHbIe H3MeHEeHHs B buocdepe. ['mobanbHbIe
HKOJIOTMUYECKHE TPOOIIEMBI.

CocymecTBoBaHM€e NPUPOJBI U yeraoBeuecTBa. CoxpaHeHue 6MopazHO00pa3Hsi Kak OCHOBA
ycroifunBocTu Onochepsl. OcHOBA PALlMOHATIBHOIO YIPABICHUS MPUPOIAHBIMU PECYpcaMH U MX
ucnosib3oBaHue. JloCTHKeHUs OMOIOTUU M OXpaHa IPUPOIbI.

JdemoHcTpaumnu:

[Toptpetsr: A. JIx. Teaciu, B. H. Cykaués, B. 1. Bepraackuii.

Tabmuubl u cxemsl: «Ilumessie nenu», «buoreHos: cocraB u cTpykTypa», «IIpupoaHsie
coobmiectBa», «llemn mnuTaHusy, «OKoJOrHMueckas mnupamuaa», «buocdepa u YemoBex»,
«JKocucTeMa IMIMPOKOJMCTBEHHOTO Jieca», «IDKOCHCTEMAa XBOWHOro Jjeca», «buoneHos
BoloéMay, «ArpoueHo3», «lIpuMepHble aHTPONOTreHHbIE BO3JEHCTBUS HA MIPUPOILYY,
«BaxkHeillme MCTOYHHMKHM 3arpsi3HEHUs BO3/AyXa M TPYHTOBBIX BOi», «llouBa — BakHeimas
cocrasisirolas ouocheps», «PakTopsl Aerpaganuu nousy, «IlapHukoBeIil a3 dexT», «PakTopsl
PaaMOaKTUBHOTO 3arps3HeHust Onochepnn», «O0mmas cTtpykTypa ouochepsn», «Pacnpoctpanenue
XKu3HH B Onochepe», «O30HOBBIN dKpaH Ouochepnr», «KpyroBopor yriepoaa B Oumocdepe»,
«KpyroBopoT a3ota B mpupoae».

Ob6opynoBanue: MO/IEb-aNIIINKALUs «Tunuynele OUOIICHO3BI», repbapmii
«PactutenpHbie  cooOmecTBay, Koulekuuu — «buwoneHo3», «BpeguTennm — BakHEHIIHMX



CEJIbCKOXO3SMCTBEHHBIX KYJIBTYp», TIepOapuu M KOJUIEKIMHM pacTeHUl U  KHUBOTHBIX,
IIPUHAIeKALME K Pa3HbIM dKOJIOTMYECKUM IpylnaM ogHoro Buaa, KpacHas kaura Poccuiickon
®denepanuu, U300paKEHUS] OXPAHIAEMbIX BUJIOB PACTEHUM U KUBOTHBIX.



I[INTAHUPYEMBIE PE3VJIBTATBI OCBOEHHUA ITPOIT'PAMMDI 110 BHOJIOTMHW HA
BA30BOM YPOBHE CPEJJHEI'O OBIIIEI'O ObPA30OBAHUA

Cormacao ®I'OC COQO, ycraHaBIMBaKOTCA TpeOOBaHUS K pPeE3ysbTaTaM OCBOCHHS
00y4aroIMMUCS IPOrpaMM CpeHero o01ero o0pa3oBaHusi: JMYHOCTHBIM, METAIPEIMETHBIM U
MPEAMETHBIM.

JIMHHOCTHBIE PE3YJIBTATbHI

B cTpykType JIMYHOCTHBIX pe3yJbTaTOB OCBOCHMS INpeaMera «buoyorus» BbIIEIEHBI
CIICAYIOIIME  COCTAaBIIAIONINE: OCO3HAaHWE OOY4YaIOIMIMMHUCS  POCCHUHCKOW  TpakJaHCKON
WJICHTUYHOCTH — TOTOBHOCTH K CAaMOPAa3BUTHIO, CAMOCTOSITEIbHOCTH M CaMOONPEACIICHUIO,
HAIMYUE MOTHBAIMM K OOy4YeHHIO OWOJIOTHH, IEJCHANPaBICHHOE pPAa3BUTHUE BHYTPEHHUX
yOeX)ACHUI JTMYHOCTH Ha OCHOBE KIFOYEBBIX LIEHHOCTEH M MCTOPHUECKUX TPAIULUN pa3BUTHUS
OMOJIOTUYECKOT0 3HAHWS, TOTOBHOCTh W CIIOCOOHOCTh OOYYAIOIIUXCS PYKOBOICTBOBATHCS B
cBOCH JACATCIIbHOCTHU OEHHOCTHO-CMBICIIOBBIMU YCTaHOBKaMH, MMpUuCymumMu CHUCTEMC
OMOJIOTHYECKOT0 00pa30BaHWs, HaJMYMe SKOJIOTMUYECKOTO IPaBOCO3HAHUS, CIIOCOOHOCTH
CTaBUTH LIEJIU U CTPOUTH KU3HEHHbIEC TIJIaHBL.

JInuaOCTHBIC pE3yiabTaTbl OCBOCHHA IPCAMETA «buonorusy JOCTUIalOTCA B C€JIUHCTBEC
y‘Ie6HOﬁ M BOCIUTATEIbHOM ACATCIIBHOCTH B COOTBCTCTBUU C TPAAUIIMOHHBIMU pOCCHfICKI/IMI/I
COLIMOKYJIbTYPHBIMU, UICTOPUYECKUMH U JyXOBHO-HPABCTBEHHBIMHU LIEHHOCTSAMM, IPUHATHIMU B
oOmiecTBe MpaBUJIaMH U HOPMaMHu TMOBEACHUS M CIOCOOCTBYIOT MpOIleccaM CaMOIIO3HAHUSA,
CaMOBOCITUTAaHUA W CaMOpPAa3BUTHUSA, PA3BHUTUA BHYTpeHHef/'I Mno3uuuu JINYHOCTH, IMATpUOTU3MaA,
YBaXXEHMSI K 3aKOHY M IIPABOIOPSAIKY, YEJIOBEKY TPyZAa U CTaplIEMY ITOKOJECHUIO, B3aMMHOIO
YBaXEHHS, OEpPEeKHOTr0  OTHOIIEHHWS K  KyJAbTypHOMY  HACJIEOUI0O U  TPaAUuLHUsIM
MHOTOHAalMOHAJIBHOTO Hapoaa Pocculickoit @enepanuu, Mpupoae U OKPYKAKOLIEH Cpele.

JImuaOCTHBIC pPE3YyIbTAaTbl OCBOCHUS yqe6H0ro npeamMera «buomorus AOJDKHBI OTpaXXaTb
TOTOBHOCTb M CITOCOOHOCTH OOYYaIOIIUXCSl PYKOBOJICTBOBATHCA C(HOPMHUPOBAHHOW BHYTpPEHHEH
MO3ULIMEH JUYHOCTH, CHUCTEMOM IIEHHOCTHBIX OpUEHTAlUi, TO3UTHUBHBIX BHYTPEHHUX
yOeXJAeHU, COOTBETCTBYIONIMX TPAJAUIMOHHBIM IIEHHOCTSIM  POCCHIICKOTO  OOIIecTBa,
PACIIUPCHUEC KU3HCHHOT'O OIIBITA W OIbITa ACATCIBHOCTHU B IMPOLCCCE pcain3alliid OCHOBHBIX
HaHpaBJ'IeHI/II\/’I BOCHHUTATEIBHOMN ACATCIIbHOCTH, B TOM YHUCJIC B 4aCTH:

1) rpaIaHCKOTr0 BOCIIUTAHUS:

c(OPMUPOBAHHOCTh TPAKIAHCKOM TMO3UIMU  OOydYaromerocs Kak aKTHBHOTO U
OTBETCTBEHHOT'O YJIeHa POCCUICKOTO OOIIECTBA;

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

TOTOBHOCTh K COBMECTHOM TBOPUECKOH NIEATEIHHOCTHU MPHU CO3JIAaHUU YIEOHBIX MPOEKTOB,
peleHnr y4eOHbBIX U TTO3HABATENbHBIX 33/1a4, BHITIOJTHEHUH OMOIOTHYECKUX YKCIIEPUMEHTOB;

CITOCOOHOCTh  OTPECNSATh COOCTBEHHYIO TMO3HMIIMI0O TI0O OTHOIIEHWIO K SIBICHUSM
COBPEMEHHOM KU3HU U OOBSICHSATH €€;

YMEHHE YUYUTHIBATh B CBOMX JCHCTBHSIX  HEOOXOAMMOCTh  KOHCTPYKTHBHOTO
B3aUMOJICHCTBUSA JIIOJIEH ¢ pa3HBIMU YOKICHUSMH, KYJIbTYPHBIMU LIEHHOCTSIMH U COLIMAIIbHBIM
MTOJIOKEHUEM;



FOTOBHOCTb K COTPYIHHUYECTBY B TIPOIECCE COBMECTHOIO BBINIOJHEHUS Y4eOHBIX,
MO3HABATENIbHBIX W MCCIIEIOBATEIbCKUX 3aJlad, YBAXUTEIBHOTO OTHOIICHUS K MHEHUIO
OTIIMIOHEHTOB NP 00CYXJICHUN CIIOPHBIX BOPOCOB OMOJIOTUIECKOTO COICPIKAHUS;

TOTOBHOCTh K T'YMaHUTAapHOU U BOJOHTEPCKOU 1€ATEIbHOCTH;

2) NaTPUOTHYECKOI0 BOCTIUTAHMS:

c(hOpPMUPOBAHHOCTH POCCUICKOM IPAKIAHCKON UACHTHYHOCTH, TATPUOTH3MA, YBAXKCHUS K
CBOEMY HAapoAy, 4yBCTBa OTBETCTBEHHOCTH Iepel POIMHON, TOpAOCTH 3a CBOM Kpai, CBOIO
Ponuny, cBOH 53BIK M KYJIBTYPY, IPOIJIOE U HACTOSLIEE MHOTOHAIMOHAIBHOrO Hapoaa Poccuu;

LEHHOCTHOE OTHOLIEHHE K MPUPOJAHOMY HACIEIWI0 M IAMSITHUKAM IPUPOJIBI,
JIoCTXKeHUsIM Poccuu B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUSIX, TPY/IE;

CIIOCOOHOCTh OIICHUBATh BKJIAJ POCCHUMCKUX YYEHBIX B CTAHOBJIIEHUE W pPa3BUTHE
OHMOJIOTUH, TOHUMAaHU 3HAY€HUs1 OMOJIOTHH B TIO3HAHUU 3aKOHOB IIPUPO/IbI, B )KU3HU YEIIOBEKA U
COBPEMEHHOT0 00IIeCTBa;

uaenHas yoexx1€HHOCTh, TOTOBHOCTh K CITY>KEHHIO U 3amuTe OTedecTBa, OTBETCTBEHHOCTh
3a ero cyas0y;

3) IYXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSL:

OCO3HAHUE AYXOBHBIX LIEGHHOCTEH POCCUKCKOr0 HApOAa;

c(hOpMUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, STHUECKOTO MOBEICHHUS;

CIIOCOOHOCThH OLICHUBATh CUTYAIMI0 U NMPUHUMATh OCO3HAHHBIC PEIICHHS, OPUCHTUPYSICh
Ha MOPAJIbHO-HPABCTBEHHBIE HOPMBI U LICHHOCTH;

OCO3HaHHE JIMYHOTO BKJIa/la B TOCTPOCHUE YCTOMUHUBOTO OYAyIIETro;

OTBETCTBEHHOE OTHOIICHHE K CBOMM pOAMUTENAM, CO3JaHUI0O CEMbH Ha OCHOBE
OCO3HAHHOTO MPUHATUS [IEHHOCTEH CEMEHHOUN KU3HU B COOTBETCTBUU C TPAJUIIMSIMHU HAPOJIOB
Poccuu;

4) 3cTeTHYEeCKOro BOCIMTAHMS:

ACTETUYECKOE OTHOIICHHE K MHUPY, BKJIIOUAsi CTETUKY ObITa, HAYYHOTO M TEXHHUYECKOTO
TBOPYECTBA, CIIOPTA, TPYAQ, OOIIECTBEHHBIX OTHOIIICHHUI;

MOHUMaHUE SMOIIMOHAIBHOT'O BO3/IEUCTBUS AKUBOM NPHUPOABI U €€ IEHHOCTH;

TFOTOBHOCTh K CaMOBBIP@KEHUIO B PAa3HbIX BUJAX HCKYCCTBA, CTPEMIICHHE MPOSIBIAThH
KauecTBa TBOPUYECKOM JIMUHOCTH;

5) ¢wusuyeckoro BocHUTAHHS, (POPMHUPOBAHUA  KYJIbTYPHI 30POBbSI H
3MOIMOHAJIBHOIO 0JIArONOJIYYHS:

MOHMMAaHHE U peain3als 3J0pOBOro U 0e30MacHOro o0pasa KU3HH (3I0pPOBOE MUTAHUE,
COOJTI0ICHNE TUTUEHUYECKUX TPABUI U HOPM, COATaHCHUPOBAHHBIA PEKUM 3aHATHH U OTIHIXA,
peryispHas (¢u3MYEcKas aKTUBHOCTH), OEPEKHOrO, OTBETCTBEHHOTO U KOMIIETEHTHOTO
OTHONICHUS K COOCTBEHHOMY (PU3MUECKOMY U TICUXHUUECKOMY 3JI0POBBIO;

MOHMMAaHUE I[[EHHOCTH TPaBWJI WHAMBUAYAIBHOTO U KOJJIEKTUBHOTO O€30MacHOro
MOBEJICHUS B CUTYAITUAX, YTPOKAIOMINX 3JOPOBBIO M )KU3HU JIFOJICH;

OCO3HAHUWE TOCJIEICTBUI M HENMPHUSATHS BPEIHBIX MPHUBBIYEK (YIOTPEOJICHHS ATKOTOJS,
HAapKOTUKOB, KypeHUs);

6) TPY10BOr0 BOCIIUTAHUSA:

TOTOBHOCTH K TPy, OCO3HAHUE IIEHHOCTH MAacTEPCTBA, TPYI0IIO0HE;

TFOTOBHOCTb K aKTUBHOU JEATEIBHOCTH TEXHOJIOTMYECKON U COLUAIILHON HAIIPABIEHHOCTH,
CIIOCOOHOCTh ~ WHUIIMMPOBATh, TUIAHUPOBATH W CAMOCTOSITENIBHO — BBIMOJHATH — TaKyHO
JIeATETbHOCTb;



UHTEpEC K pa3nuyHbIM chepam nmpodeccHoHaTbHOU AEsITeNbHOCTH, YMEHHE COBEpIIATh
OCO3HAHHBII BEIOOp OyayIeil mpodeccuu U peaTn30BhIBaTh COOCTBEHHbIE KU3HEHHBIC TUIAHBI;

TOTOBHOCTh M CIOCOOHOCTH K OOpa30BaHUIO M CaMOOOpPAa30BAaHHUIO HA MPOTSHKEHUHU BCei
JKU3HH;

7) IKOJI0rH4eCKOro BOCIIMTAHMS:

HKOJIOTHYECKH IIeJIeCO00pa3Hoe OTHOIIEHUE K MPUPOJE KaK MCTOYHUKY XKU3HU Ha 3emiie,
OCHOBE €€ CYIIECTBOBAHHS;

MOBBILICHHE YPOBHS SKOJOTHYECKOW KYyJbTYphl: MPHOOpETEHHE OMNbITa IUIAHUPOBAHUS
IIOCTYIKOB M OLIEHKU UX BO3MOHBIX MOCIEICTBUN ISl OKPYXKAIOLIEH Cpebl;

OCO3HAHME TTI00AIBHOTO XapaKTepa 3KOJIOIMYECKHX MPoOIeM U IMyTel UX PEeUICHHUS;

CHOCOOHOCTh HMCIIOJIB30BATh NMPHOOpPETaeMble IPU U3YYEHHH OMOJIOTMU 3HAHHS U yMEHUS
IpU pelIeHUU MPoOJIeM, CBA3AHHBIX C PALMOHAIBHBIM MPHUPOAOIONIE30BaHUEM (COOII0IeHUE
MpaBUJI MOBEICHUS B IMPUPOJIEC, HANPABICHHBIX HA COXPAaHEHHE PAaBHOBECHUS B JKOCHUCTEMaX,
OXpaHy BUOB, YKOCHCTEeM, Orochepsl);

aKTUBHOE HENpUSTHE JEHCTBUI, NPUHOCSIIMX BpEd OKpY’Kalolled MpUPOAHON cpene,
YMEHHE MPOTHO3UPOBATH HEOJIArONPHUSATHBIE HKOJIOTMYECKHE MOCIEACTBHUS MPeIIPUHUMAEMBIX
JIEMCTBUM U MPEAOTBPALLATh UX;

HaJIMYUE PA3BUTOIO HKOJIOTMYECKOTO MBIIUIEHUS, 3KOJOTMYECKOW KYNbTYpbI, OIBITA
JESTEIIbBHOCTH  DKOJIOTUYECKOW  HAlpaBJICHHOCTH, YMEHHS PpYKOBOJCTBOBATbCSI HMHU B
MIO3HABATEJIbHOW, KOMMYHMKAaTUBHOW M COLMAIbHOM IpaKTUKE, TOTOBHOCTHM K YYAacTHIO B
MPaKTUYECKOU JeATEIbHOCTH 3KOJIOTHUECKOW HAIIPaBIECHHOCTH;

8) HeHHOCTH HAYYHOI0 IO3HAHMA:

c(OpMHUPOBAHHOCTh ~MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YpPOBHIO
pa3BUTHS HAyKM M OOIIECTBEHHOW TMPAaKTUKH, OCHOBAHHOTO Ha JAMalore KyIbTyp,
CHOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTa B MOJUKYIBTYPHOM MHUPE;

COBEpIIECHCTBOBAHUE S3bIKOBOI M UNTATEJIbCKON KYJIBTYpPbI KaK CPEICTBA B3aUMOJICHCTBUS
MEXY JIOJIbMU U TIO3HAHUS MUDA;

MOHMMaHHEe crenupuKu OUONOTMM KaK HAayKd, OCO3HAaHUA €€ poiau B (OPMHUPOBAHUU
paIoOHaIbHOTO HAYYHOT'O MBIIUICHHUS, CO3/JaHUU LIEJIOCTHOTO MPeICTaBIeHHsI 00 OKpYyKaroleM
MUpE Kak O €IWHCTBE TMpUPOIbI, 4YeJIOBEeKa M OOlIlecTBa, B I[O3HAHUM HPHUPOIHBIX
3aKOHOMEPHOCTEH U pelIeHnH MpoodieM COXpPaHEeHUsI IPUPOIHOTO PaBHOBECHS;

yOeXAEHHOCTh B 3HAYUMOCTH OUOJIOTMH JII COBPEMEHHOMW IMBHIIM3ALNN: OOECTICUeHUs
HOBOTO YpPOBHSI Pa3BUTHS MEIUIMHBI, CO3aHHUE TEPCIEKTUBHBIX OMOTEXHOIOTUH, CTIOCOOHBIX
peliaTh pecypcHble MpoOaeMbl pa3BUTHS YEJIOBEUECTBA, MMOMCKA MyTel BbIXOAA U3 II100aIbHBIX
HKOJIOTMYECKUX MPOOJIeM U oOecreueHus nepexoia K yCTOHYMBOMY Pa3BUTHUIO, PallMOHATIBLHOMY
MCTIOJIb30BAaHUIO TIPUPOIHBIX PECYPCOB U (POPMUPOBAHUIO HOBBIX CTAHIAPTOB KHU3HU;

3aMHTEPECOBAHHOCTh B MOJyUYEHUU OMOJOTHYECKHX 3HAHWUU B IENSX TOBBIINICHUS 00IIei
KYJIbTYpbl, €CTECTBEHHO-HAYYHOW TpPaMOTHOCTH, KaK COCTaBHOM dYacTh (DHYHKIIMOHAIBHON
rPaMOTHOCTH o0yuarouuxcs, GopMUpyeMoil pu U3ydeHUn OUOJIOTHH;

MOHUMAaHUE CYIIHOCTH METOJOB IO3HAHMS, HUCIOJIb3YEMbIX B €CTECTBEHHBIX HAyKaXx,
CIIOCOOHOCTH HCIIOJIb30BaTh TIONMy4YaeMmble 3HAHUS IS aHaidu3a WU OOBSICHEHHs SBICHUN
OKpY’KAIoIIero MHUpa M MPOUCXOIAINIMX B HEM H3MEHEHUH, yMEHHE JelaTh O00OCHOBAHHBIE
3aKJIIOYEHUSI Ha OCHOBE HAy4YHBIX (DAKTOB M HMEIOLIMXCS JaHHBIX C LENbI0 TOIXY4YeHUs
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITENIbHO HCIOJIh30BaTh OHMOJOTHYECKHE 3HAHWS JJIs PElIeHUs
po0JieM B peabHBIX )KU3HEHHBIX CUTYAlIMSIX;



OCO3HAHME IICHHOCTH HAayYHOW JEATEIEHOCTH, TOTOBHOCTh OCYIIECTBISITH MPOEKTHYIO U
HCCJICIOBATEILCKYIO ACSITEIbHOCTh MHINBUAYATBHO U B TPYIIIIE;

TOTOBHOCTh M CHOCOOHOCTh K HENpPEpHIBHOMY OOPa30BaHUI0 U CaMOOOPA30BaHMIO, K
AKTUBHOMY TIOJIYYCHUIO HOBBIX 3HAHHWH IO OHWOJOTMHM B COOTBETCTBHH C >KU3HEHHBIMHU
MOTPEOHOCTSIMHU.

METANPEIMETHBIE PE3YJIbTATHI

MeranpeameTHble pe3ysbTaTbl OCBOEHHs ydyeOHOro mnpeamera «buosorus» BKIIOUYAKOT:
3HaYMMble A8  (OPMHUPOBAHUS MHUPOBO33PEHUS OOYYAIOIUXCA MEXAUCUUIUIMHAPHBIE
(MeXmpenMeTHbIe) 00IIeHayYHbIE TIOHATHS, OTPAKAIOUINE [IEJIOCTHOCTh HAYYHOW KapTHHBI MUpa
U cnenr(UKy METOAOB MMO3HAHMS, HCIIOIB3YEMBIX B €CTECTBEHHBIX HayKax (BEIIECTBO, YHEPTH,
SBJICHHE, IpPOILeCcC, CHCTeMa, HayuyHbld (DaKkT, MPUHLUIN, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpHsl, UCCleloBaHue, HaOII0/eHUe, U3MEpEHUe, HKCIEPUMEHT U JPYTuX), YHUBEpCaJIbHbIE
yueOHble JeHCTBUS (I03HABAaTEIbHbIE, KOMMYHUKATUBHbIE, PETYISATUBHBIE), 00ECIEUNBAIOIINE
¢dopmupoBaHre (YHKIMOHAIBHONW T'PAMOTHOCTH M COIHAIBHOW KOMIETEHIIMH OO0YYaroIluXcs,
CHOCOOHOCTh o0yyarommuxcs UCIOJIb30BaTh OCBOCHHbIE MEXIUCLUIIMHAPHBIE,
MHUPOBO33PEHUYECKHE 3HAHMS W YHHBepcallbHble y4yeOHble JEHCTBHS B IIO3HABATEIBHOM U
COLIMAIbHON ITPAKTHKE.

MertarnpenMeTHbIe pe3yJbTaThl OCBOSHHS IPOTPaMMBI CpeIHEro oO0Imiero oOpa3oBaHUs
JIOJKHBI OTPakaTh:

Osi1aieHHe YHHBEPCAJIbLHBIMHU Y4eOHBIMHU NO3HABATEIbHBIMH AeHCTBUIMU:

1) 6a3oBbIe JJOrHYECKHUeE TeHCTBUS:

CaMOCTOSITENIbHO (POPMYJIIMpPOBaTh U aKTyaJU3UpOBaTh MpoOJeMy, paccMaTpuBaTh €€
BCECTOPOHHE;

UCMOJIb30BaTh IPU OCBOCHUM 3HAaHUM NpUEMBI JIOTMYECKOrO MBIIUICHUs (aHalu3a,
CUHTE3a, CpaBHEHUs, Kiaccudukaiuu, 000OIIEHHUs), PacKpbIBaTh CMBICI OHMOJIOTHUYECKUX
MOHSTUN (BBIIEIATH UX XapaKTEpHbIE IPU3HAKH, YCTAHABIUBATh CBS3U C APYTUMU NOHITUSIMH);

ONpEACIATh LEIN JAEATEIbHOCTH, 3aJaBas INapaMeTpbl U KPUTEPUM MX JOCTUKECHMS,
COOTHOCHTB PE3YJIbTaThl AEATEIbHOCTHU C IIOCTABICHHBIMU LIEISIMU;

HCIIOJIb30BaTh OMOJIOTMYECKHUE MOHSTHUSI JUIsl OObACHEHUs (AKTOB M SIBICHUN >KUBOU
HPUPOJIBI;

CTPOUTH JIOTUYECKUE PpACCYXJEHHUS (MHAYKTHBHBIE, JECTyKTHBHbIE, IO aAHAJIOTHUH),
BBISBIISITH 3aKOHOMEPHOCTH M NPOTHUBOPEUHUS B PACCMATPUBAEMBIX SIBJICHUSX, (OPMYIHPOBATH
BBIBO/JIbI U 3aKJIFOUEHHUS;

PUMEHSTh CXEMHO-MOJIENIbHbIE CPEACTBA JUIS MPEACTaBICHUS CYIIECTBEHHBIX CBs3eH U
OTHOILIEHUHA B M3y4aeMbIX OHMOJIOTMYECKHX OOBEKTaxX, a TaKKe MPOTUBOPEUMH pazHOro poja,
BBISIBJICHHBIX B PA3JIMYHBIX HHMOPMALIMOHHBIX UCTOYHHUKAX;

pa3palaThIBaTh IUIaH pEHIeHHs TPOOJIeMbl C YUETOM aHAIM3a UMEIOIINXCS MaTepHalIbHbIX
U HeMaTepUaIbHBIX PECYPCOB;

BHOCUTb KOPPEKTUBBI B JEATEIBHOCTb, OLIEHUBATh COOTBETCTBUE PE3YJIBTATOB LENSM,
OLICHUBATh PUCKU MOCJIEACTBUN AESITEIBHOCTH;

KOOPJMHUPOBaTb W BBIIOJHATE Pa0OTy B YCIOBUSAX pPEAIbHOIO, BHUPTYAJbHOTO U
KOMOHMHUPOBaHHOTO B3aUMOJACHCTBUS;

pa3BUBATh KPEATUBHOE MBIIUICHUE NP PEILICHUH )KU3HEHHBIX POOIIEM.

2) 6a30BbIe HCCIET0BATEIbCKHE IEHCTBHS:



BJIa/IETh HAaBBIKAMHM y4€OHO-UCCIIEIOBATEIbCKON U MPOEKTHOW AESITEeIbHOCTH, HaBbIKAMU
paspenieHust nmpoodJieM, ClIOCOOHOCTBIO U TOTOBHOCTBIO K CAMOCTOSITEILHOMY TOMCKY METO/I0B
pelIeHUs TPAKTUYECKUX 3aj]a4, IPUMEHEHHUIO Pa3IMUHbIX METO/I0OB IT03HAHUS;

UCIIOJIb30BaTh PAa3JMUYHbIE BHUABI JACSATEILHOCTH [0 IMOJIYYEHHUIO HOBOTO 3HAHHUA, €ro
MHTEPIIPETAlMU, TPEOOPa30BaHUI0 U MPUMEHEHHIO B yYEOHBIX CHUTyallUsIX, B TOM YHUCIE NPU
CO3JIaHUH YYEOHBIX M COIIMATIBHBIX IPOCKTOB;

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

CTaBUTh U (GOPMYIUPOBATH COOCTBEHHBIC 3a7aud B 0Opa30OBaTENbHON NEATEIbHOCTH U
KU3HEHHBIX CUTYalLUsX;

BBISBIISITh TPUYMHHO-CIICACTBEHHBIC CBSI3U M aKTyalM3HpOBAaTh 3ajady, BBIJBUTATh
TUNoTe3y €€ pelleHus, HaXxOAUTh AapryMEHTHhI IS JOKa3aTelbCTBA CBOMX YTBEPXKIACHUU,
3aJjaBaTh MapaMeTphl U KPUTEPUH PEIICHHUS;

AQHIM3UPOBATh IOJYYEHHbIE B XOJ€ pELICHHS 3aJaud pe3yiabTaTbl, KPUTHUECKU
OLICHUBATh UX JIOCTOBEPHOCTh, IPOTHO3UPOBATH U3MEHEHUE B HOBBIX YCIIOBUSX;

JIaBaTh OLIEHKY HOBBIM CUTYAIUsIM, OLIEHUBATh MPUOOPETEHHBIHN OIIBIT;

OCYIIECTBIISATh IEJICHAIIPABICHHBIM MOUCK MEpPEeHOca CPEACTB M CIIOCOOOB JIEHCTBUS B
poECCHOHAIBHYIO CPENY;

YMETb IMEPEHOCUTh 3HAHWS B  I[IO3HABAaTEJIbHYI0O U  IPAKTUYECKYl0  oOJsiactu
KU3HEEATENIbHOCTH;

YMETh UHTErPUPOBATH 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00JIacTei;

BBIJIBUTATh HOBBIE HWJEH, NpPEIJIaraTh OPUTHHAIBHBIC TOAXOABI M PEUICHHS, CTABUTh
po0JIEMBI U 3a/1a4H, JOMYCKAIOUINE aJbTePHATUBHBIE PEIICHNUS.

3) pabora ¢ nnpopmManmeii:

OpPUEHTHPOBAThCSI B PA3IMUHBIX MCTOUYHUKAX HMH(pOpMauu (TEKCTe ydeOHOro mocodus,
HAy4YHO-TIOMYJISIPHOM UTeparype, OMOJIOTHYECKUX CIIOBapsAX M CHPABOYHHMKAX, KOMIIBIOTEPHBIX
0a3ax pgaHHbIX, B VHTepHere), aHaIMW3UPOBaTh WH(GOPMALMIO DPAJIMYHBIX BUIOB U (QOpM
IIPEJICTaBICHUS], KPUTHYECKH OLIEHUBATh €€ JOCTOBEPHOCTh M HEITPOTUBOPEUYNBOCTD;

(dopMynHupoBaTh 3ampOChl M TMPHUMEHATh pa3IMYHbIE METOJbl NpH IOHCKE U OTOOpe
Ouosiornueckoi MHpopMaIuu, HeOOXOUMOI JIJIs1 BHITIOJIHEHHS YIEOHBIX 3a]1a4;

pUOOpETaTh OMBIT HCHOJB30BaHUS MH(POPMAIMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTHH,
COBEpILEHCTBOBATh KYJIbTYPY aKTHUBHOT'O UCIOJIb30BAHUS PA3TUYHBIX ITOMCKOBBIX CHCTEM;

CaMOCTOSITENIbHO BBIOMPATh ONTHUMAaJbHYIO (OpMYy TpPEACTaBICHUS OMOJIOTHYECKON
uH(popManuu (cxemsl, rpaduKy, JUarpaMmbl, TAOJIUIIbI, PUCYHKHU U JIPYTroe);

WCIIOJIB30BaTh HAyYHBIM S3bIK B KA4eCTBE CPENCTBA TpH padboTe C OWOIOTHYECKOM
uHpopMaLrell: TPUMEHATh XUMHUYECKHe, (PU3UYecKre U MaTeMaTH4eCKUe 3HAKU U CHUMBOJIBI,
dopmynbl, ab0peBHaTypy, HOMEHKIATypy, HCIOJIb30BaTh U MPeoOpa3oBBIBATH 3HAKOBO-
CUMBOJINYECKUE CPEACTBA HAJISIHOCTH;

BJIaJIeTh HABbIKAMHU pAacCloO3HAaBaHUS U 3alIUTHl HHpOpMAIMH, HWHOOPMALMOHHON
0€3011aCHOCTH JTMYHOCTH.

OBJajieHHe YHUBEPCAIbHBIMH KOMMYHUKATHBHBIMM AefiCTBUSIMU:

1) obenne:

OCYIIECTBIISITh KOMMYHHMKAIIMU BO BceX cdepax KU3HU, aKTUBHO Y4acTBOBATh B JHAJIOTe
WIN JIUCKYCCUU TI0 CYIIECTBY 0OCY)XKIaeMoil TeMbl (YMEHHE 3a/1aBaTh BOIPOCHI, BHICKA3bIBATh
CYXJIEHUS OTHOCHUTEJIBHO BBINIOJHEHUS TMIpe/ylaraéMoi 3aJadyd, YYWUTBIBATH WHTEPECHl U
COTJIACOBAHHOCTD MO3ULIUHI APYTUX YUaCTHUKOB TUAJIOTA UM TUCKYCCHH);



pacro3HaBaTh HEBepOaJbHBIE CpPENCTBA OOIICHHS, TMOHMMAaTh 3HAYEHUE COIHMAIBHBIX
3HAKOB, MPEANOCHUIOK BOSHUKHOBEHUS KOH(DIUKTHBIX CUTYallUl, YMETh CMST4aTh KOH(QIUKTHI U
BECTHU 1EPETOBOPHI;

BJIQJICTh PA3JIMUYHBIMU CIIOCOOAMU OOIIEHUS M B3aWMOCHCTBHUSA, NMOHUMATh HaMEpPEHUS
JIPYTUX JIFOACH, MPOSBIATh YBAKUTEILHOE OTHOIIEHUE K COOECETHUKY U B KOPPEKTHOU (opMme
(bopMyITHUPOBATH CBOM BO3PAKCHHUS;

Pa3BEPHYTO W JIOTMYHO M3JaraTb CBOIO TOUKY 3pPEHHUS C HCIOJIb30BAHUEM SI3BIKOBBIX
CpE/ICTB.

2) coBMeCTHAasl IeATeJbHOCTh:

MOHUMATh M UCIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOM M MHIUBUAYAIbHOW pabOThI MpHU
peueHn OMOIOTUYECKOH MPoOIIeMbl, 000CHOBHIBAaTh HEOOXOAUMOCTh MPUMEHEHHUS TPYIIIOBBIX
¢dbopM B3aMMOCHCTBYS IPHU pELICHUH YyueOHOM 3a/1auH;

BbIOMpATh TEMATHKy M METOIbl COBMECTHBIX NEHCTBHI C y4y€TOM OOIIUX HWHTEPECOB H
BO3MOKHOCTEH Ka)KJA0T0 WICHA KOJUICKTHBA,

NPUHUMATh LIETM COBMECTHOHM JESTEIbHOCTH, OPraHW30BBIBATH M KOOPIUHUPOBATH
JEUCTBUSA 10 €€ INOCTUIKEHUIO: COCTAaBIATH IUIAH JCHCTBUHM, PACIPENENATh POJIM C Yy4ETOM
MHEHUH Y4aCTHUKOB, 00CYKIaTh pe3ybTaThl COBMECTHOI paboThI;

OIICHUBATh KAYECTBO CBOETO BKJIAJa M KAXKIOTO YJaCTHHKA KOMaHIbI B OOIIUH pe3ysIbTaT
10 pa3pabOTaHHBIM KPUTEPHSIM;

npejyiaraTh HOBbIE MPOEKTHI, OLIEHUBATh HMJIEH C IMO3UIMU HOBHU3HBI, OPUTHHAIBHOCTH,
MPaKTUYECKON 3HAYUMOCTH;

OCYIIECTBIISATh TMO3UTUBHOE CTPATETMUECKOE TOBEJACHUE B PA3IUYHBIX CHUTYaIUSX,
MIPOSIBIISITH TBOPUECTBO U BOOOPaKEHHE, ObITH HMHUIIMATHBHBIM.

OByaieHUe YHHBEPCAJIbHBIMH PEryJsiTHBHBIMU JAeHCTBHUAMM:

1) camoopranu3amnms:

WCIIOJIH30BaTh OMOJIOTMUECKUE 3HAHUS [UIS BBISIBJICHUS TPOOJIEM M HMX pEIICHHS B
JKU3HEHHBIX U yUYEOHBIX CUTYyAIUsX;

BBIOMpATh Ha OCHOBE OMOJOTUYECKHUX 3HAHUI 11€IeBble U CMBICIOBBIE YCTAaHOBKU B CBOMX
JEHUCTBUSIX M TOCTYIKAaX IO OTHOLICHHWIO K >KMBOM NPUPOJAE, CBOEMY 3I0POBBIO U 310POBBIO
OKPY>KaIOIINX;

CaMOCTOSITEJIbHO OCYIIECTBIISATh MMO3HABATEIBHYIO JESITEIBHOCTh, BBISBISATH MPOOJIEMBI,
CTaBUTh U (OPMYyIUPOBATH COOCTBEHHBIE 3a7aud B O0Opa30BaTENbHON MAESITENBHOCTH U
JKU3HEHHBIX CUTYalLMSIX;

CaMOCTOSITEJIbHO COCTABJISITh TUIAaH PEIICHHs MPOOJIEMBI ¢ YIETOM UMEIOIINUXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U MPEIITOYTEHUM;

JIaBaTh OLIEHKY HOBBIM CUTYalIHsIM;

pacupsaTh paMKH y4eOHOTO MPEeAMETa Ha OCHOBE JIMYHBIX MPEATIOYTCHUN;

JienaTh OCO3HAHHBIA BHIOOP, apTyMEHTHPOBATH €T0, OpaTh OTBETCTBEHHOCTH 32 PEIICHHUE;

OIICHUBAThH MPUOOPETEHHBIN OIIBIT;

Croco0cTBOBaThH POPMHUPOBAHUIO M TIPOSBICHUIO IITMPOKOM APYAULIUU B Pa3HBIX 00JIACTSIX
3HAHMIA, TOCTOSTHHO TIOBBIIIATh CBOM 00pa30BaTENbHBIN U KYJIBTYPHBII YPOBEHb.

2) CAMOKOHTPOJIb:

JlaBaTh OIIEHKY HOBBIM CHUTYaIlUsIM, BHOCHUTb KOPPEKTHBBI B JEATEIBHOCTb, OLICHUBATH
COOTBETCTBUE PE3YJIbTATOB LIEIISIM;



BJIa/IETh HaBBIKAMH [MO3HABATENbHON peIeKCUU KaK OCO3HAHUSI COBEPIAEMbIX JAEHCTBUN
U MBICIIUTENBHBIX MPOIECCOB, UX PE3YJIbTATOB U OCHOBAHHI, HCIIOIB30BATh MPUEMBI pedIIeKCuu
JUISL OLICHKU CUTYal[H, BIOOpAa BEPHOT'O PELICHMUS;

YMETb OIICHUBATh PUCKH U CBOEBPEMEHHO NMPUHUMATD PEIICHUS [0 UX CHIKEHUIO;

IIPUHUMATh MOTHUBBI U apTYMEHTBI JPYTUX MPU aHAJIU3€E PE3YJIbTATOB JIEATEIbHOCTH;

3) npuHATHE ceds1 U IPYTrUX:

NPUHUMATD ceOsl, TOHUMAast CBOM HEJOCTATKU U IOCTOMHCTBA;

MPUHUMATh MOTHUBBI U apTYMEHTHI JPYTUX IPU aHAINU3€E PE3YJIbTaTOB AEATEIbHOCTH;

pU3HaBaTh CBOE MPABO U MPABO JAPYTUX HA OIIUOKU;

pa3BUBATh CIIOCOOHOCTH TOHUMATh MUP C IMO3UIMH APYTOro YeIOBEKa.

INPEJIMETHBIE PE3YJIBTATDBI

[TpenmerHble pe3ynbraThl ocBoeHUs nporpaMMbl COO no 6uonoruu Ha 6a30BOM YpOBHE
BKITIOYAIOT Crieruduyueckue s yaeOHoro npeamera «buoorus» HaydHbIe 3HAHHS, YMEHUS U
CrocoObl JEMCTBUIM 1O OCBOEGHMIO, HMHTEPHpPETAMd U NIpeoOpa3OBaHUIO 3HAHUM, BUIbI
JeSITeIbHOCTH 1O MOJYYEeHUIO HOBOTO 3HAHMS M NPUMEHEHMIO 3HAHUH B Pa3IMYHBIX y4eOHBIX
CUTyallUsX, a TaKKe B pEAIbHbIX >KU3HEHHBIX CUTyalUsX, CBS3aHHbIX C Ouosyoruei. B
porpaMMe IpeAMETHBIC Pe3yJIbTaThl IPEACTABICHBI 10 ToJaM 00yUeHHS.

[IpenmerHbie pe3ynabTaThl OCBOCHHMS YydeOHoOro mnpeamera «buonorus» 6 10 knacce
JOJKHBI OTPaXKaTh:

c(OPMHPOBAHHOCTh 3HAHMM O MeCTe M pOJU OMOJOTMHM B CHCTEME HAayYHOTO 3HAHUS
€CTECTBEHHBIX HayK, B (D)OPMHpPOBAHMH COBPEMEHHOH €CTECTBEHHO-HAy4YHON KapTHHBI MHpa U
HAyYHOTO MUPOBO33PEHUS, O BKJIAJI€ POCCUMCKHUX U 3apyOEeKHBIX yUEHBIX-OUOJIOTOB B pa3BUTHE
6uonornu, PyHKIMOHAIBHOW IPaMOTHOCTH YeJIOBeKa JUIs PeLIeHNs KU3HEHHBIX 3a/1a4;

YMEHHUE pacKpbIBaTh CO/EpKaHHE OMOJIOrMYECKMX TEPMHUHOB U MOHATUN: )KU3Hb, KJIETKA,
opranusM, Merabomu3M (0OMEH BEIIeCTB W  NPEBpAlllEHUE HHEPTHH), TOMEOCTa3
(camoperynsuusi), YpOBHEBasi OpraHu3alMsl JKUBBIX  CHUCTEM, CAaMOBOCHPOM3BEICHHUE
(penpoyKuus), HaCIeCTBEHHOCTh, UI3MEHUYMBOCTh, POCT U PA3BUTHUE;

yMEHHuE u3jiaraTb OHOJOTHMYECKHE TEeOpuu (KJIEeTOYHas, XPOMOCOMHAas, MyTallMOHHasd,
LEHTpajbHas JorMa MoJeKylspHoi Ouonorun), 3akonsel (I. Mennens, T. Moprana, H. WU.
BasuiioBa) u yueHus (0 LeHTpax MHOT0OOpa3us U MPOUCXOKACHUSI KyIbTYpHBIX pacTteHuil H. U.
Baguiosa), onpeaensTh rpaHUIbBI UX TPUMEHUMOCTH K JKUBBIM CUCTEMAaM;

yYMEHHUE BIa/eTh METOJaMHM HAy4YHOTO MO3HAHUS B OMOJIOTMU: HAOJIIOJCHHE M OIMCAHHE
KUBBIX CHCTEM, IIPOLECCOB U SBJIEHUN, OpraHU3aluss U TMPOBEACHHE OHOJIOIMYECKOTO
HKCIIEPUMEHTA, BBIIBM)KEHUE THIIOTE3bl, BBISIBICHHUE 3aBUCHUMOCTH MEXAY HCCIETyeMbIMU
BEJIMYMHAMH, OOBSCHEHHE TIOJyYEHHBIX PE3YyJIbTAaTOB, HMCIIOJIb30BAaHHBIX HAYYHBIX MOHSATHIA,
TEOpUH U 3aKOHOB, YMEHHE JIENIaTh BBIBObI HA OCHOBAHUU TOJYyYEHHBIX PE3YJIbTATOB;

YMEHHE BBIIEIATH CYHIECTBEHHbIE MPU3HAKU BUPYCOB, KJIETOK MPOKAPUOT U IYKapHuoT,
OJIHOKJIETOYHBIX ¥ MHOTOKJIETOYHBIX OPraHU3MOB, OCOOEHHOCTH IPOIIECCOB: OOMEHa BEIIECTB U
IpEeBpalleHUs] SHEPTUU B KIETKE, (OTOCHHTE3a, IMIIACTUYECKOTO U JHEPreTHYecKoro oOMeHa,
XEMOCHHTE3a, MUTO3a, MEH03a, OILIOJOTBOPEHHS, PA3MHOXKEHUSI, NHIAUBUAYAIBHOIO Pa3BUTHUSA
opranu3ma (OHTOTEHE3);

YMEHUE NPUMEHSATh MOIy4YE€HHbIE 3HAHUA Uil OOBSCHEHUs OMOJOIMUYECKHX IPOLECCOB U
SIBJICHUM, JJIS1 IPUHATHS MIPAKTUYECKUX PEIICHUH B TOBCEIHEBHON )KU3HHU C IIETIbI0 00ECTIEUCHNUs
0€30MIaCHOCTH CBOETO 3[0POBbS M 3/I0pPOBbSl OKPYKAIOIIUX JIIOJEH, COOMIONEHUS HOPM



rPaMOTHOTO TOBEACHHUSI B OKpYXKarolled MNPUPOAHON cpele, MOHMMaHHE HeoOXOIUMOCTU
UCTIOJIb30BAaHUS JIOCTUKCHUN COBPEMEHHOW OMOJOrMH M OMOTEXHOJIOTUH ISl paliMoOHaILHOTO
IPUPOONIOIB30BAHNUS;

YMEHHE peIllaTh »JJIEMEHTapHble TEeHETHYECKHE 3a/Jadyl Ha MOHO- U JUTHOpUAHOE
CKpeIllMBaHKE, CIETUIEHHOE HACJeI0BaHUE, COCTABIATh CXEMbl MOHOTUOPUTHOTO CKPEUIMBAHUS
JUTS IPEJICKa3aHMsI HAaClIe0BAaHUS IPU3HAKOB Y OPTaHU3MOB;

YMEHHUE BBIOJIHATH JIAOOPATOPHBIE M MPAKTHYECKUE pabOThl, COONIIOIATh MpaBHia MPU
paboTe ¢ yueOHBIM | JIa0OPaTOPHBIM 00OPYI0BAHHUEM;

YMEHHE KPUTHYECKH OILICHHBATh M HHTEPIPETHPOBATh HH(OpPMALMIO OHOJIOTHYECKOrO
COJepKaHUs, BKIIOYAOUIYIO ICEBJAOHAYYHbIE 3HAHUSA W3 Pa3IMYHBIX HMCTOYHHKOB (CpeicTBa
MaccoBOW MH(pOpMAIMK, HAYYHO-TIONYJISIPHBIE MaTepHalIbl), STUYECKHE ACIEKThl COBPEMEHHBIX
UCCJIEIOBaHHM B OMOJIOTUH, METUIIUHE, OMOTEXHOJIOTUH;

YMEHHE CO3/1aBaTh COOCTBEHHbIE NHUCHBMEHHBIE U YCTHBIE COOOIIeHHs, 00001as
Ouosornyeckyro WHQPOPMANHUI0O W3 HECKOJIBKHUX HCTOYHHMKOB, TPAaMOTHO HCIOJB30BATh
NOHATUIHBIN armapaTt OMOJIOTHH.

[IpenMeTHbIe pe3ynbTaThl OCBOECHUS yuyeOHOro mnpeamera «buonorus» 6 11 knacce
JOJIKHBI OTPAXKATh:

c(OPMHPOBAHHOCTh 3HAHUH O MECT€ M POJU OMOJOTHH B CHCTEME HAayYHOTO 3HAHUS
€CTeCTBEHHBIX HayK, B (DOPMHUPOBAaHMH COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTUHBI MHpa U
HAyYHOTO MUPOBO33PEHUS, O BKJIAJIE POCCUNCKHUX U 3apYOEKHBIX YUEHBIX-OUOJIOrOB B pa3BUTHE
Ounosnoruu, PyHKIHOHAIBHON rPaMOTHOCTH YeJIOBEKa JJIsl PEICHUS )KU3HEHHbBIX 3a/1a4;

YMEHHUE PACKPHIBATh CO/ICPKaHNE OMOJOTHYECKUX TEPMUHOB U MMOHATHI: BHUI, TIOMYJISIIIHS,
reHooHM, SBONIONMS, JBWXKYIIUME CHIBl ((aKTOpbl) H3BOJIOLUHU, IMPUCIOCOOIEHHOCTD
OpPraHu3MOB, BHUA000pa30BaHHE, SKOJIOTWYECKHE (AKTOPBI, HKOCHUCTEMA, MPOAYLEHTHI,
KOHCYMEHTBI, PeyLIEHTHI, LIeNH MUTaH!s, SKOJIOrHuecKas upaMuia, OuoreoreHos, onocdepa;

yMEHHE W3Naratb Owosnorndeckue Teopun (dBomronoHHas Teopus Y. JlapBuHa,
CHHTETUYECKAasi TEOPHs SBOJIOINHN ), 3aKOHBI U 3aKOHOMEPHOCTH (3apoApiieBoro cxoactea K. M.
bapa, uepenoBanus riaBHBIX HampaBieHUH u myted sBomronuu A. H. CeBeprioBa, yueHHs O
6uocdepe B. U. BepHasckoro), onpenensiTe rpaHULbI UX TPUMEHUMOCTH K KUBBIM CHCTEMAaM;

yYMEHHUE BIAJIETh METOJaMH HAYYHOTO MO3HAHWS B OMOJIOTWHU: HAOIIOJCHWE W OMHCAHUE
KHUBBIX CHCTEM, TIPOIIECCOB W SBICHUH, OpraHu3alys H TPOBEICHHE OHOJOTHYECKOTO
HKCIEPUMEHTA, BBIJBI)KEHUE TUIIOTE3bl, BBIBIEHUE 3aBUCHUMOCTH MEX]IY HCCIEIyeMbIMU
BEJIMYMHAMH, OOBSCHEHHE TIIOJIyYEHHBIX pPE3YyJIbTAaTOB, HMCIIOJIb30BAaHHBIX HAYYHBIX MOHSATHIA,
TEOPH U 3aKOHOB, YMEHHE JIeJIaTh BBIBOBI HA OCHOBAaHHH TIOJYYCHHBIX PE3yIbTaTOB;

YMEHHUE BBIICISTh CYIIECTBEHHBIE TPU3HAKH CTPOCHUSI OMOJIOTHYECKUX OOBEKTOB: BHIIOB,
HOMYJSAIUN, TNPOJYHEHTOB, KOHCYMEHTOB, pPEIYLIEHTOB, OHOI€OI[EHO30B U HIKOCUCTEM,
0COOEHHOCTH  TPOLIECCOB:  HACIEICTBEHHOHM  HM3MEHUYMBOCTH, €CTECTBEHHOIOo  OTOOpa,
BUI000pa30BaHUs, MPHUCIIOCOOIEHHOCTH OPTaHW3MOB, NEHCTBHS JKOJOTHYECKUX (PaKTOPOB Ha
OpTraHU3MBI, TIEPEHOCA BEIIECTB U MMOTOKA YHEPTHH B HYKOCHCTEMAaX, aHTPOIIOTEHHBIX M3MEHEHUH
B JKOCHUCTEMax CBOEH MECTHOCTH, KPYrOBOpOTa BELIECTB M OHMOT€OXMMHUYECKHUX LHUKIOB B
ouocdepe;

yYMEHHUE TIPUMEHSTH TOJTyYCeHHBIC 3HAHUS U OOBSICHEHUs OMOJOTHYECKHX IMPOIECCOB U
SBJICHUH, 17151 IPUHATUS MIPAKTUUYECKUX PEIIEeHUI B TOBCETHEBHOM KU3HHU C LENbI0 O0ecTieueHus
0€30MIaCHOCTH CBOETO 3[0POBbS M 3/I0pPOBbSl OKPYKAIOIIUX JIIOJIEH, COOMIONEHUS HOPM
IPaMOTHOTO TOBEJCHHUS B OKPYXAaOLIEH NPUPOIHON cpenae, MOHMMaHUEe HEOOXOIMMOCTH



UCTIONIb30BAHUS TOCTHKEHUH COBPEMEHHOU Ononorun ISt panoHAIBEHOTO
IPUPOONIOIB30BAHNUS;

YMEHHUE pelIaTh 3JIEMEHTapHble OMOJOTMYECKHE 3a/laud, COCTABISATh CXEMBI IepeHoca
BEILIECTB M SHEPTUH B HKOCUCTEMAX (I[ETIN MUTaHuU);

YMEHHE BBIIOJHSTH J1a0OpAaTOPHBIE M NPaKTUYecCKue paboThl, COOIIOAATh MpaBWIa MPU
pabote ¢ yueOHBIM U 1a00paTOPHBIM 000PYI0OBaHUEM;

yYMEHHE KPUTHYECCKU OIICHUBATh W WHTEPIPETUPOBATH HUH(POPMAIMIO OHOJIOTHYECKOrO
COZIEPKaHMS, BKJIIOYAIONIYIO IICEBIOHAYYHBIC 3HAHUS W3 PAa3IMYHBIX HCTOYHUKOB (CpPEICTBA
MaccoBOi WH(OpMAIMK, HAYYHO-TIONMYJSIPHBIE MAaTEpHalbl), paccCMaTpPUBATh TIIOOANBHBIC
HKOJIOTHYECKUE MPOOIEMBI COBPEMEHHOCTH, (DOPMUPOBATH MO OTHOIIEHUIO K HUM COOCTBEHHYIO
HO3HUIHIO;

YMEHHE CO3[aBaTh COOCTBEHHBIE THCBMEHHBIE M YCTHBIE COOOLICHUs, 0000Imas
Ouonormyeckyro HMH(GOPMALUIO0 M3 HECKOJIbKMX HCTOYHHKOB, TI'PaMOTHO HCIIOJIb30BaTh
HNOHSTUMHBIN annapaTr OMOJIOTUH.



TEMATHYECKOE INTAHUPOBAHHUE

10 KJIACC
KounyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3jiejioB U TeM (undposBbie)
Ne i/ Konrposbnsie IIpakrnyeckue
NPOrpaMmblI Bcero o0pa3oBaTte/ibHbIC
padoThI padoTsbI
pecypcsbl
buonorus xak Hayka 2 0.5 bubmnorexa LIOK
https://m.edsoo.ru/7f41¢c292
JKuBbie cucTeMbl U UX OpraHU3aLUs 1 brbmmorexa LIOK
https://m.edsoo.ru/7f41¢c292
XUMHUYECKUI COCTaB U CTPOCHUE KIIETKU 8 1 Bubmmorexa HOK
https://m.edsoo.ru/7f41c292
KuzHenesTenbHOCTh KIETKU 6 bubmmorexa LIOK
https://m.edsoo.ru/7f41¢c292
Pa3smHOXkeHue 1 HHAMBUAYAIbHOE pa3BUTHE 5 1 bubmmnoreka HOK
OpPraHUu3MOB https://m.edsoo.ru/7f41c292
HacnencrBeHHOCTE M1 U3MEHUNBOCTD 3 15 bubmmoreka IIOK
OpPraHU3MOB https://m.edsoo.ru/7f41c292
Ceneknust opranu3mMoB. OCHOBBI 3 bubnnorexa [JOK
OMOTEXHOJIOTHH https://m.edsoo.ru/7f41¢c292
but6mmoreka [IOK
Pesepaiioe Bpess 1 1 https://m.edsoo.ru/7f41c292
OBUIEE KOJIMYECTBO YACOB I10 ITPOIT'PAMME 34 1 4



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 KJIACC

KoJunyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB M TeM (undposBbie)
Ne n/m Kourpoabnsie IIpakruueckue
NporpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoTsbI
pecypchl
1 DBOJOLMOHHAS OUOIOTHS 9 1 bubmorexa OK
H https://m.edsoo.ru/7f41cc74
5 Bo3HUKHOBEHUE U pa3BUTHE KU3HU Ha 9 05 Bbu6moreka [JOK
3emite ' https://m.edsoo.ru/7f41cc74
3 Oprauusmsl ¥ OK aromas cpena 5 1 bubmmorexa [IOK
p pyRaiomai cpel https://m.edsoo.ru/7f41cc74
4 Co00111eCTBa U DKOJIOTMYECKUE CUCTEMBI 9 bubmmorexa [IOK
m https://m.edsoo.ru/7f41cc74
bubmmoteka IIOK
P 2 1
> C3CPBHOC BpeMA https://m.edsoo.ru/7f41cc74
BHIEE KOJIMYECTBO HACOB I1
OBbI1] O CTBO CO O 34 1 95

[NPOTPAMME



https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74




IHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
Ne Koanuecrno yacos Nara D1eKTPOHHBIE HUPPOBLIE
Tema ypoxa Konrposbusie IIpakrunyeckue oOpa3oBaTe/IbHbIE
n/n Bceero U3YYeHUS
padoThbI padoTbI pecypcbl
bubmuoreka [JOK
1 buonorus B cucteme Hayk 1 https://m.edso0.ru/863e6122
https://m.edso0.ru/863e632a
Mertoapl TO3HAHMS )KUBOU
npuposl. [IpakTrdeckas pabora
2 ngj lp«Ii[IcnoninaHHe pa3l;)quLIx 1 0.5 bubmorexa IOK
https://m.edso0.ru/863e6122
METOJIOB TIPY U3YYCHUU
OMOJIOTMYEeCKHX O0BEKTOBY
3 buonornyeckue CUCTEMBI, 1 bu6nmoreka [JOK
MPOLIECCHI U MX M3YyYeHHE https://m.edso0.ru/863e6564
4 XuMU4YeCcKuil cocTaB KiIeTku. Boma 1 bu6mmoreka [IOK
Y MUHEpaJIbHBIE COIH https://m.edsoo.ru/863e674e
bu6mmorexa [IOK
5 benku. CoctaB u cTpoeHue 0eIKoB 1 https://m.eds00.ru/863e6b72
depMeHThI — OHOJIOTHYECKHE
karanu3atopsl. JlabopaTopHas
6 pabora Ne 1 «3yuenue 1 05 bubnmuorexa [JOK
KaTaJUTHYECKON aKTHBHOCTH https://m.edso0.ru/863e6b72
(dhepMeHTOB (Ha MpUMEPEe aMUJIA3bI
WJTU KaTajiasbl)»
7 Vraesonsl. JIunuael 1 bubmorexa [IOK

https://m.edso0.ru/863e6870



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

bubmuoreka [JOK

8 Hyienriobbie kuenotst. AT® https://m.edsoo.ru/863e6d5c
9 HcTopus u MeToabl U3ydeHus bubmuorexa [IOK
kietku. Knerounas teopust https://m.eds00.ru/863e6e88
10 Krerka kak nenoctHas xuBas
cucTema
CrpoeHue 3yKapuoTUYECKOn
kietku. JlabopaTopHas padora Ne
2 «M3yueHue cTpOeHUS KIETOK bubnuoreka [IOK
11 pacTeHuii, )KUBOTHBIX, TPHOOB U 0.5 https://m.edso0.ru/863e6ff0
OaKTepHii 110 MUKPOCKOITOM Ha https://m.edsoo.ru/863e716¢c
TOTOBBIX MUKpOIIpenapaTax u ux
OIIMCAHUE)»

12 OOMeH BeIIEeCTB U META00IN3M bubmorexa HOK
https://m.edso0.ru/863e766¢
bu6mmorexa [IOK

13 otociTes. XemocHrTes https://m.eds00.ru/863e7c98

14 DHepreTu4eckuii ooMeH Bubaorexa [IOK
https://m.edso0.ru/863e7aae

JKW3HEeHHBIN LUKIT KJIETKH.
Jenenue knetku. MuTos.
15 JlaGopatopnas pabora Ne 3 05 bubnuorexa [IOK
«HabmroneHe MUTO3a B KIIETKAX ' https://m.edsoo0.ru/863e7dc4
KOHYMKA KOpEIIKa JIyKa Ha
TOTOBBIX MUKPOIIpEapaTax»
16 buocunTes Oenka. Peakimst bubmuoreka [JOK
MaTPUYHOTO CHHTE3a https://m.edso0.ru/863e796e
17 Tpancnsus — OuocunTtes Genka bubnnorexka [JOK



https://m.edsoo.ru/863e6d5c
https://m.edsoo.ru/863e6e88
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.edso0.ru/863e796e

18 Hexnerounsie popMbl )KU3HU — bubnuorexa [JOK
BUPYCHI https://m.edso0.ru/863e7540
bu6mmoreka [IOK
19 ®dopMbI pa3MHOKEHUST OPraHU3MOB https://m.edso0.ru/863e81b6
https://m.edsoo.ru/863e831e
. bubmuorexa [JOK
20 Meiios https://m.edsoo.ru/863e7f4a
OO0pa3oBaHue M pa3BUTHE TIOJOBBIX
KJ1eTOK. OII010TBOPEHHE.
21 Jlaboparopuas padota Ne 4 05 bubmmoreka [JOK
«M3yueHne cTpOCHUS MOJIOBBIX ' https://m.eds00.ru/863e81b6
KJICTOK Ha TOTOBBIX
MUKpOITpernaparax»
99 WnauBuayanbHOe pa3BUTHE bubnnorexka [JOK
OpraHU3MOB https://m.eds00.ru/863e8436
I'enetnka — Hayka o
23 HaCJIe,[[CTBeHHOZ[KI/I U bubmorexa HOK
https://m.edso0.ru/863e86f2
W3MECHUYHUBOCTH
3aKOHOMEPHOCTH HACIeI0BaHUS
24 HpI/I3HaKO]1:. MOHOFI/I6PIfHHO€ bubmorexa IOK
https://m.edso0.ru/863e8878
CKpeIllMBaHUe
WTUOPUTHOE CKPEIIBaHUE.
25 élaKOH ief:a]sncmfoig Bubmiorexa LIOK
https://m.edsoo0.ru/863e89a4
HaCJIeIOBaHUS MPU3HAKOB
CremieHHOe HaclieJOBaHUE
26 npu3HakoB. JlabopaTopHas pabora 0.5 bubmmorexa LIOK

No 5 «M3yueHune pe3ynbTaToB

https://m.edso0.ru/863e8c60



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
https://m.edsoo.ru/863e86f2
https://m.edsoo.ru/863e8878
https://m.edsoo.ru/863e89a4
https://m.edsoo.ru/863e8c60

MOHOTHOPUIHOTO U JUTHOPHIHOTO
CKpEIIMBAHUSA y APO30(HIIBI HA
TOTOBBIX MHKPOIIpEnapaTax»

[Ipomexxyrounas arrecranus.
Tect. I'eneruka nona.

bubmuorexa [JOK

21 HacnenoBanue npu3HaKos, https://m.eds00.ru/863e8c60
CICIUICHHBIX C ITOJIOM
M3MeHYHBOCTb.
HenacnencTtBenHasi K3MEHYUBOCTb.
JlaboparopHnas pabota Ne 6.
28 I/Isyqle)HHepMoqu)MKam/IOHHoﬁ 0.5 bubmorexa [JOK
https://m.edsoo.ru/863e8efe
W3MEHYUBOCTH, IOCTPOCHHE
BapUAIIMOHHOTO Psijia U
BapHallMOHHON KPUBOM»
HacnencrBeHHass ”3BMEHUYHUBOCTb.
Jlabopartopnast pabota Ne 7. bubnuoteka [JOK
29 . 05
«AHanu3 MyTaui y 1po30Quist https://m.edsoo.ru/863e8efe
Ha TOTOBBIX MUKpOTIpErapaTax»»
bu6mmorexa [IOK
30 Fetieritka wesosexa https://m.eds00.ru/863e8d78
PesepBHelil ypok. O60011IEHHE T10
31 teMe «HacaencTBeHHOCTE U
W3MEHYUBOCTH OPTaHU3MOB)
32 Cenekius Kak HayKa v MPOLECC bubmorexa HOK
https://m.edsoo.ru/863e9214
33 MeToabI U TOCTHKEHUS CEJIEKITNU bu6mmorexa [IOK
pacTeHuil U KUBOTHBIX https://m.edso0.ru/863e9214
34 buorexHonorus kak orpacib bubnmuotexa [JOK



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
https://m.edsoo.ru/863e9214

IIPOU3BOJICTBA

https://m.eds00.ru/863e9336

OBIIEE KOJIMYECTBO YACOB I10
[NPOT'PAMME

34



https://m.edsoo.ru/863e9336

11 KJIACC

KoaunuecTBO 4acoB

JIeKTPOHHBbIE U(PPOBHIE

Ne JlaTa
Tema ypoxa Konrposbusie IIpakrunyeckue oOpa3oBaTe/IbHbIE
n/n Bcero H3yYeHUs
padoThI padoTshI pecypchl
1 DBOJTIONHS U METOJIbI €€ U3yUCHUS 1 bubmmorexa LIOK
https://m.edso0.ru/863ea20e
5 Hctopust pa3BuTus npeacraBieHui 1 bubnnoreka [JOK
00 3BOJIOLMU https://m.edso0.ru/863e9570
bu6mmoreka [IOK
3 Mukpooromors 1 https://m.edso0.ru/863e9cle
[onmynsnus kak 3neMeHTapHas
€MHUILIAa BUJA U SBOJIIOIUH.
4 HZ;6OpI;T0pHI;H pabora JI\;Q 1 1 0.5 bubmmoreia LIOK
https://m.eds00.ru/863e99c6
«CpaBHEHUE BHJIOB T10
MOP(}OIOrHuIecKOMY KPUTEPHIO»
5 JIBIDKyIIME CUITBI (3JIEMEHTapHbIE 1 bubnuoreka [IOK
(baKTOpkI) IBOIIOIMH https://m.edsoo.ru/863e9da4
6 EcrecTBeHHbIi 0TOOp U €ro hopMbl 1 bubmorexa IOK
https://m.edso0.ru/863e9ed0
Pe3ynbTaTh! 3BOMIOLMN:
MPUCTIOCOOJIEHHOCTh OPTaHU3MOB U
7 BUJ000pa3oBanue. JlabopaTopHas 1 0.5 bubnnorexka [JOK
pabota Ne 2 «Onucanue ' https://m.edsoo0.ru/863e9fde
MIPUCTIOCOOJICHHOCTH OpraHU3Ma 1
€€ OTHOCUTEJIBLHOTO XapaKTepay
8 Hamnpasnenus n nmytu 1 bubnnorexka [JOK

MaKpO3BOJIOIMH

https://m.edso0.ru/863e9cle



https://m.edsoo.ru/863ea20e
https://m.edsoo.ru/863e9570
https://m.edsoo.ru/863e9c1e
https://m.edsoo.ru/863e99c6
https://m.edsoo.ru/863e9da4
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HeoOpatumocTs 3BOIIONNN

WcTopus xu3Hu Ha 3emiie U

10 n
METO/bI €€ U3yUECHUs
1 ['unoTre3sl MpOUCXOXKACHUS KU3HU bu6mmorexa [IOK
Ha 3emiie https://m.edsoo.ru/863ea5a6
Pa3BuTHe )xu3HM Ha 3eMIie 110 IpaM bubmumoreka [IOK
12
U Mepuoam https://m.edsoo.ru/863eabbe
OcCHOBHBIE 3TaIlbl BOITIOIUU
PaCTUTENBHOTO U )KUBOTHOT'O MUPA.
[IpaxTnueckas padorta Ne 1 bubnnorexa [HOK
13 0.5
«M3yueHne UCKOMAaeMbIX OCTaTKOB https://m.edsoo.ru/863ea8bc
pPaCTCHHIA U KUBOTHBIX B
KOJUICKIIUSX
CoBpeMeHHas cucTema bubnuorexa [JOK
14
OpPraHMYeCcKOro MUpa https://m.edsoo.ru/863ea48e
15 DBOJIIOLIMS YEJIOBEKA bubmuorexa [JOK
(aHTpOTIOrCHE3) https://m.edsoo.ru/863eac2c
16 JiBmoxymue cuibl (pakTopsl) bubnnoreka [JOK
aHTpOTIOreHe3a https://m.edsoo.ru/863ead44
17 OCHOBHBIE CTaAUH IBOJIIOINHA
YeJoBeKa
YenoBeyeckue pacsl U MPUPOIHBIE bubnmoreka [JOK
18
aJanTalnu YejloBeKa https://m.edsoo.ru/863eaea2
PeseprubIil ypok. O600611eHIE 1O
19 TeMme «BO3HMKHOBEHHE U Pa3BUTHE
KHU3HU Ha 3emiie»
20 DKoJOTHs Kak HayKa
21 Cpenpl OOUTaHUS U DKOJIOTHYECKHE bu6mmoreka [JOK



https://m.edsoo.ru/863ea5a6
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

(baxTopsl

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

AOGuoTtndeckue HakTophbI.
Jlaboparopuas pabota Ne 3.
«Mopddomnoruueckue 0COOEHHOCTH

22 pacTeHui U3 pa3HbIX MECT 0.5 bubmorexa LIOK
https://m.edsoo0.ru/863eb10e
obutanus». JlabopaTopHas pabora
No 4. «Bnusanue cBeta Ha pOCT U
pa3BUTHE YEPEHKOB KOJIEyCa)»
bu6mmoreka [IOK
23 bromitieckie GaxTopet https://m.edso0.ru/863eb348
DKOJIOTUYECKHE XapaKTePUCTUKU
nonyisitun. [Ipaktuueckas pabota
24 Ne 2 «IToncuér mioTHOCTH 0.5
TIOMYJISIIIAIA Pa3HBIX BUJIOB
pacTeHuin»
Coo0riecTBa OpraHu3MOB —
25 61/1011::{03. 9KOIJ)'IOFI/I‘IGCKI/Ie Bubmiorexa LIOK
https://m.edso0.ru/863eb46a
CUCTEMBI (3KOCHUCTEMBI)
%6 IIpomexxyrounas arrecranus. bubnuoreka [IOK
Tecr. https://m.edso0.ru/863eb46a
OcHOBHBIE TIOKA3aTENN
97 3KOCUCTEMBI. DKOJIOTUYECKUE bubnuorexa [JOK
nupamuibl. CBOMCTBA YKOCHCTEM. https://m.edsoo.ru/863eb5fa
Cyxkueccus
28 [TpupoHbIE S5KOCUCTEMBI
29 AHTpPOIIOT€HHBIE SKOCUCTEMBI
30 buocdepa — rinobanpHas bubnnorexka [JOK

3KOoCcHCcTEMA 3EMITU

https://m.edsoo0.ru/863ebb5e



https://m.edsoo.ru/863eafec
https://m.edsoo.ru/863eb10e
https://m.edsoo.ru/863eb348
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb5fa
https://m.edsoo.ru/863ebb5e

31 3aKOHOMEPHOCTH CYILIECTBOBAHUS 1 bubnmoreka [JOK
orochepsl https://m.edsoo.ru/863ebd16

32 YenosedecTBO B Onocdepe 3emin 1

33 CocyuiecTBOBaHUE MPUPOJIBI U 1 bubmuorexa [JOK
YeJI0BEYECTBA https://m.edsoo.ru/863ebale
PesepBHeIit ypok. O6001ICHNE

34 teMbl «Coo01iecTBa u 1
9KOJIOTHYECKHUE CUCTEMBI)

OBIIEE KOJIMYECTBO YACOB I10 34 95

[NPOT'PAMME



https://m.edsoo.ru/863ebd16
https://m.edsoo.ru/863eba1e




YYEBHO-METO/IMYECKOE OBECHEYEHUE OBPA30BATEJIBLHOI'O
MPOLIECCA
OBSI3ATEJILHBIE YUEBHBIE MATEPHUAJIBI 1J151 YYEHUKA

* buonorus. O6mas 6uonorus, 10 knacc/ Cuornazos B.M., Aradonosa 1.b., 3axaposa E.T.,
OO0I1eCTBO ¢ OrpaHUYECHHON OTBETCTBEHHOCTHIO «J[PODAY»; AKIIMOHEpHOE OOIIECTBO
«3marenscTBO «lIpocBemenune»

* buosnorus, 11 knacc/ [Naceunuk B.B., Kamenckuii A.A., Pyonos A.M. u apyrue /Ilox pen.

[Taceunuka B.B., Axuronepnoe o6miectBo «M3marenbctBo «lIpocBemenne»

METOAUYECKHUE MATEPHUAJIBI VIS YYUTEJIA

MeTtoauueckue ocoOus I YIUTECI; JUIAKTUYCCKUE MAaTCpUalibl I YPOKOB.

HUDPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET

POII, Yuu.py, HOK, uadoypoxk, FOTy6
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