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INOACHUTEJIBHASA 3AIINCKA

[Tpu pa3paboTke mporpaMmsbl 1O OHOJIOIMH TEOPETHUYECKYIO OCHOBY JUIS OIpEeIICHUS
HOAX0/M0B K (DOPMHUPOBAHMIO COJEp:KaHus ydeOHoro mnpenmera «buonorus» cocraBuin:
koHuentyaiabHbie nonoxenns @I'OC COO o B3anuM0OOYCIIOBIEHHOCTH LENEH, COIEpyKaHHS,
pe3yabTaToB OOy4YeHHS W TPeOOBAHMN K YPOBHIO HMOJATOTOBKM BBIITYCKHHUKOB, TOJIOKEHUS 00
O0MMX LENSIX M NPUHIUIAX, XapaKTePU3YIOIIUX COBPEMEHHOE COCTOSIHHE CHCTEMBI CPEIHEro
obmiero obpazoBanus B Poccuiickoit denepanun, a Takxe MOJIOKEHUs 0 crienupuke OMOJIOrHH,
e 3HAaYeHHWU B IIO3HAHMU >KUBOH IPUPOJBI M OOECHEYEeHMM CYLIECTBOBaHMS 4YEJIOBEYECKOIO
obmiectBa. CorylacCHO Ha3BaHHBIM IIOJIOKEHUSIM, ONPEACICHBl OCHOBHBIE (DYHKIIMU MPOrPaMMBbI
1o OMOJIOTHH U €€ CTPYKTYpa.

[Tporpamma no Guosoruu AaéT npeacTaBieHue o LelsaX, 00 olmel crpareruu o0ydyeHus,
BOCIIUTaHUsI M pa3BUTUS OOydyaroIlMXcs cpeacTBamMu ydyeOHoro mnpenmera «buonorusy,
orpenenseT 005A3aTeNbHOE MPEIMETHOE COJIEp)KaHHE, €ro CTPYKTYpYy, paclpelneieHue Ii0
pasgenaMm W TeMaM, PEKOMEHAYEMYIO IOCIIEIOBAaTeIbHOCTh M3YyYCHHS Y4eOHOTO Marepuaia c
y4€TOM MEXIIPEIMETHbIX U BHYTPUIPEIMETHBIX CBs3€H, JIOTMKH 00pa30BaTeJIbHOrO Ipoliecca,
BO3PACTHBIX 0COOEHHOCTEN 00y4aroXCs.

B mporpaMmme 1o OHONOTHHM TakKe YUYUTHIBAIOTCS TPEOOBaHUS K IIAHUPYEMBIM
JUYHOCTHBIM, METANpPEJIMETHBIM M MPEIMETHBIM pe3yibTaTaM oOydeHus B (HOpMUPOBAHHH
OCHOBHBIX BHJIOB yUeOHO-II03HABATEIbHOMN AEATENbHOCTU/yUeOHBIX JeHCcTBUI 00yUYaronMXcs 10
OCBOCHHMIO COJIEpKaHMsI OMOJIOrMYECKOro 00pa3oBaHMUs.

B nporpamme no 6uonorum (10—11 kiaccel, 0a30BbIil ypOBEHb) PEaIU30BaH MPHUHIIMII
NPEEMCTBEHHOCTH B HW3yYeHUHM Ouoyoruw, Oiarojapss dYeMy B HEH MPOCMAaTpPHBAETCS
HalpaBJIEHHOCTh HA Pa3BUTHE 3HAHWM, CBA3aHHBIX C (POPMHPOBAHHUEM €CTECTBEHHO-HAyYHOTO
MHUpPOBO33PEHHUS, IIEHHOCTHBIX OpPHEHTAlMil  JIMYHOCTH, SKOJIOTMYECKOTO  MBIIIICHHUS,
NPEJCTaBICHUH O 370pOBOM 00pa3e >KM3HU U OEpeKHbIM OTHOIIEHHEM K OKpYKarolen
npupoaHoil cpene. IlosToMy Hapsay c u3ydeHHEM OOLIEOMONIOrMYECKUX TEOpUM, a TakKkKe
3HAHUH O CTPOCHUHU KHUBBIX CHUCTEM PA3HOTO paHra M CyIIHOCTH OCHOBHBIX MPOTEKAIOLINX B HUX
IpPOIIECCOB B TMpOrpaMMe MO OHOJIOTUM YJEJIEHO BHHUMAaHHE HCIOJIb30BAHUIO MOIYUYEHHBIX
3HAHUH B IOBCEAHEBHOM JKMU3HU ISl PEIICHHS PUKIATHBIX 3a/1a4, B TOM YUCIIe: TPOPUITAKTUKA
HACJIC/ICTBEHHBIX ~ 3a00JICBaHMK  YEJOBEKAa, MEIWKO-TEHETHYECKOTO  KOHCYJIBTUPOBAHHS,
000CHOBaHMS KOJOTMYECKH 1€J1eCO00pa3HOro MOBEICHUS B OKpY’Kalollel NMPUPOIHON cpese,
aHamu3a BIMSHUSA XO3SHCTBEHHOM JEATEIbHOCTH 4YEJIOBeKa Ha COCTOSIHUE HPUPOAHBIX U
UCKYCCTBEHHBIX JKOCHCTEM. Y CHJIICHHE BHUMAaHHSA K TPUKIAJHOW HAINPAaBICHHOCTH Y4eOHOTO
npeamera «BbHONOTHS MPOJUKTOBAHO HEOOXOIUMOCTHIO OOECTICUeHHsI YCIOBUHN UIS pEIICHUs
OJTHOW M3 aKTyaJIbHBIX 3a/1a4 IIKOJILHOTO OMOJOrMYECKOro 00pa3oBaHus, KOTOpas Mperoiaraet
dopmupoBaHHe y OOYy4arOIUXCs CIIOCOOHOCTH afanTUPOBATbCS K W3MEHEHHUAM TUHAMUYHO
Pa3BUBAIOIIETOCS COBPEMEHHOT'O MHpA.

buonorust Ha ypoBHE cpemHero oOmiero oOpa3oBaHUs 3aHUMaeT BakHoe Mmecto. OHa
oOecrieunBaeT (popMupoBaHue Yy OOyHalOIIMXCsS MPEACTaBICHUH O HAayyHOW KapTHHE MHDA,
pacumpsieT 1 00001aeT 3HaHUS O )KUBOI MpUpPoe, €€ OTIIMYUTEIbHBIX TPU3HAKAX — YPOBHEBOM
OpraHW3alliil W DBOJIIONWHW, CO3Ma&T YCIOBHS UIS: TIO3HAHUS 3aKOHOB YXHBOW TPHPOJIBL,
dopmupoBanus (YyHKIMOHAJIBLHOW TPaMOTHOCTH, HABBIKOB 37J0pPOBOr0 M Oe30macHoOro obpasa
KHU3HH, 9KOJIOTUYECKOTO MBIIIUIEHUS, IEHHOCTHOT'O OTHOIICHHUS K )KUBOI MPUPOJIE U YETIOBEKY .

Bonbmioe 3HaueHune OMONIOTHS HUMEET TakXkKe JUIsl peIIeHUs BOCIUTATEIbHBIX U
Pa3BUBAIOIINX 3a7a4 CPEAHETO OOIIEero o0pa3oBaHus, COIMAIM3AIK oOyJarommxcs. M3yuenue



O6uonorun obecrieynBaeT YyCIIOBUA Jiue (dopmupoBaHus MHTEIEKTYalbHbIX,
KOMMYHHKAITMOHHBIX W HH(QOPMAIIMOHHBIX HABBIKOB, ICTETHUYECKON KYJIBTYpHI, CIIOCOOCTBYET
MHTETpaly OUOJIOrMYECKUX 3HAHUM C MPEJCTABICHUSMU U3 JIPYTUX Y4eOHBIX MPEIMETOB, B
YaCTHOCTH, PU3UKU, XUMHUH U reorpaduu. HazBanHbIe MOJI0KEHUS O MTpeIHA3HAYCHUHN Y4eOHOTO
npenmera «buonorus» CcocTaBHIM OCHOBY JUISi ONPEICICHUS TMOAXOJO0B K OTOOpYy U
CTPYKTYPHUPOBAHUIO €r0 COACPKaHUs, IPEACTABICHHOTO B IPOrpaMme Mo OMOJIOTHH.

OT160p conepxkanus yueOHOro npenmera «bruonorus» Ha 6a30BOM YpOBHE OCYIIECTBIIEH C
MO3UIUI KYJIbTYpOCOOOPA3HOTO MOAX0/1a, B COOTBETCTBUU C KOTOPHIM OOyYaroluecs: JOKHbI
OCBOUTH 3HAHUS U YMEHHS, 3HaYUMbIe sl (POPMUPOBAHMS OOIIEH KyJIbTYpbI, ONPEAEISIONne
aJICKBaTHOE TIOBEJCHUE YEJIOBEKa B OKpY’KAIOLIeH NPUPOAHON cpene, BOCTpeOOBaHHbBIE B
MOBCEHEBHOM KM3HU U MPAKTHUUECKOU AesTeibHOCTH. Oco00e MECTO B 3TOM cuUCTEeMe 3HAHUU
3aHUMAIOT 3JIEMEHTHl COJIEp’KaHus, KOTOphIE CIyKaT OCHOBOM g (QOpMHUpPOBaHUS
MPEJCTaBICHU O COBPEMEHHON eCTeCTBEHHO-HAyYHOW KapTHUHE MHpa U IEHHOCTHBIX
OPUEHTALMAX JTUIYHOCTH, CIOCOOCTBYIOIMINUX TYMaHU3AIIMK OMOJIOTMYECKOTO0 00pa30BaHus.

CTpyKTYypUpOBaHUE COJCpXKaHUS Y4eOHOro MaTepuaja B TporpamMmme o OHOJIOTHUH
OCYIIECTBIICHO C YYETOM MPUOPUTETHOTO 3HAUCHUS 3HAHUN 00 OTIMUYUTENBHBIX OCOOEHHOCTSIX
JKUBOM TPUPOJIIBI, O €€ YpPOBHEBON OpraHW3alMiid U HBOJIONHMHU. B COOTBETCTBUM C 3THUM B
CTPYKType y4eOHOTo mnpeamera «BbHONOTHs» BBIIEICHBI CICAYIONINE COACpKATEIbHbIC JINHUU:
«buonorusa kak HayKa. MGTOIH)I HAay4YHOI'O IMO3HAHUA, «Knerka xak Omosjorudeckas CucreMmay,
«Opranu3m kak Ouosoruyeckas cuctema», «Cuctema u MHOrooOpasue OpraHMuecKOro MUpay,
«OBOJIOLHUS )KUBOU MPUPOBD, « IKOCUCTEMBI U IPUCYLIUE UM 3aKOHOMEPHOCTH.

Leny u3ydyenuss yueOHoro mnpeamera «buomorus»» Ha 06a30BOM ypOBHE — OBJIAJCHHUE
00yJaromuMHUCs 3HAHUAMH O CTPYKTYpHO-(DYHKIIMOHAIBHOW OpraHU3allMi JKUBBIX CHUCTEM
pa3HOro paHra u MpuoOpeTeHne YMEHUN UCIOIB30BaTh 9TU 3HAHMSI ISl TPAMOTHBIX JCHCTBHI B
OTHOIIEHUH 0OBEKTOB )KMBOW MPUPOJIBI U PEIICHUS PA3IUYHBIX KU3HEHHBIX MTPOOIIEM.

Jloctuxenue 1enu u3ydeHus ydeOHoro mnpeamera «buonorus» Ha 06a30BOM ypoBHE
oOecrieunBaeTcs pelIeHueM CIIEAYOMUX 3aau:

OCBOEHHE OOYYalIIUMUCA CHCTEMbl 3HAaHUH O OHOJOTHYECKHX TEOpHUAX, YUYCHHSX,
3aKOHAX, 3aKOHOMEPHOCTSX, THUIOTEe3ax, MpaBWIaX, CIY>KalIMX OCHOBOW sl (OpMHUpPOBAHUS
HpeI[CTaBJ'IeHI/Iﬁ (6] eCTeCTBeHHO-HaquOi/JI KapTuHC MHpa, O MCTOAAX HAYYHOI'O IIO3HAHMHA,
CTPOEHUH, MHOT0OOpa3sMM U OCOOEHHOCTSIX MHMBBIX CHCTEM Ppa3HOIO YPOBHsS OpraHu3alluy,
BBIJIAIOIINXCSI OTKPBITUSAX U COBPEMEHHBIX UCCIICIOBAHHIX B OMOJIOTHH;

dbopMupoBaHrUe y OOYyYaroIIMXCsl MMO3HABATEIbHBIX, MHTEIJIEKTYalbHBIX U TBOPYECKHX
CIIOCOOHOCTEH B Mpolecce aHaIM3a JaHHBIX O MyTSIX Pa3BUTHS B OMOJOTMH HAayYHBIX B3IJISIJIOB,
UJEN U TIOJIXO/I0B K U3YyUEHHUIO )KMBBIX CUCTEM PA3HOTO YPOBHS OPraHU3ALUY;

CTaHOBIIEHHE Yy OOydJaromuxcsi oOIIe KyInbTyphl, (DYHKIMOHAIBHON TPaMOTHOCTH,
pa3BUTHE YMEHHUI OOBSCHATH U OIEHUBATH SBICHUS OKPYXKAIOIIET0 MHUpPA JKUBOW MPUPOABI Ha
OCHOBAHWU 3HAHUU U OIlbITaA, MOJTYYCHHBIX ITPU U3YUCHUU 6I/IOJ'IOI‘I/II/I;

dbopMupoBaHKe y OOYYarONIUXCS YMEHUW WIUTIOCTPUPOBATh 3HAYCHUE OMOJIOTHYECKUX
3HAHUM B MPAKTUYECKOM JEATEITbHOCTH YEJIOBEKa, PAa3BUTUU COBPEMEHHBIX MEIUIIMHCKHX
TEXHOJIOTHI U arpoOHOTEXHOIOTHIA;

BOCIIMTaHUE y6e}K)IéHHOCTI/I B BO3MOXKHOCTH IIO3HAHHUS YEJIOBEKOM >KUBOH IIpUPOALI,
HEOOXOAMMOCTH OEPEKHOTO OTHOIICHUS K HEW, COOIOACHUS STUYECKUX HOPM IMPHU MPOBEICHUN
OMOJOTUYECKHUX UCCIICIOBAHMIA,

OCO3HAaHHE LEHHOCTU OMOJOTHYECKUX 3HAHWM JJIsl TIOBBIIICHUS YPOBHS JKOJOTHYECKOU
KYJbTYpBI, 17151 GOPMUPOBAHUS HAYYHOTO MUPOBO33PEHHUS;
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NpUMEHEHHE NPHOOPETEHHBIX 3HAHUI M YMEHUH B TOBCEJIHEBHOW JKHU3HU [UIS OLEHKH
MOCJEACTBHI CBOEH JEATENHOCTH IO OTHOIICHUIO K OKPYXKAIOWIEH cpeae, COOCTBEHHOMY
310pOBBI0, 000CHOBaHUE U COOIOICHUE Mep TPODHUIAKTHKY 3a00IeBaHU.

B cucteme cpennero obuiero oopazoBanus «buonorus», nzydaemas Ha 0a30BOM YpOBHE,
SBIISICTCA O0SI3aTENbHBIM yUEOHBIM NPEAMETOM, BXOISIIMM B COCTaB MPEIMETHOW 0OO0JacTH
«EcTecTBeHHO-HAYYHBIC TPEAMETHIY.

Jlist u3ydyenusi Ouosoruy Ha 0a30BOM YPOBHE CPETHEro 00IIero o0pa3oBaHUsl OTBOAUTCS
68 yacoB: B 10 ximacce — 34 gaca (1 gac B Henenio), B 11 kimacce — 34 gaca (1 gac B Henenio).

Peanuzanus BocHHMTATEJIbHOM NPOrpaMMbl NpU H3ydYeHUH MpeaMmera «buosorus»
peanu3yeTcsi uepe3 OCBOCHHME BOCHUTATEIBHOTO MOAYJsi «BHeypouHasi aesiTeIbHOCTDHY
MOCPEJICTBOM  pealiu3aliil  KypcoB BHEYpO4HOW jestenbHocTH («buonorusa. IlpoektHo-
UCCIIEIOBATEeNbCKas  JEATENIbHOCTB») M KYpCOB  JIOTMOJHHUTENBHOTO  0OpazoBaHUs
(«buonornueckuii kiyd «XEMOTAKCHUC») B pamkax npoekTa «Touka poctay.



COJAEP)KAHUE OBYYEHUA

10 KUIACC

Tema 1. buojsiorusi Kak Hayka.

Buonorus kak Hayka. CBsi3b OMOJIOTMH C OOIIECTBEHHBIMU, TEXHHUECKUMH U JIPYTUMH
€CTECTBCHHBIMU HayKamu, (uiocodueil, 3TUKOH, I3CTETUKONM u mpaBoM. Ponb Ouomoruu B
(dbopMHpOBaHNN COBPEMEHHON HAY4YHOU KapTHHBI Mupa. CuctemMa OMOJIOTHYECKUX HayK.

Mertonbl 03HAHUS )KUBOW MPUPOAbI (HAOIIOIEHUE, SKCIIEPUMEHT, ONMCaHUE, U3MEPEHHUE,
KJaccuukanms, MOJASITHMPOBAHUE, CTATUCTHYECKAss 00pabOTKa JaHHBIX).

JleMoOHCTpanum:

IToprpersr: Y. {apsun, I'. Mennens, H. K. Konpuos, /Ix. Yorcon u @. Kpuk.

TaGnuubl u cxemsl: «MeTobl TO3HAHUS KUBOW IIPUPOABI».

JlaGopaTopHble U NpaKkTH4YecKHe padoThI:

[Tpaktueckass pabora Ne 1. «lcnonp3oBaHue pa3iaMYHBIX METOJOB IPU H3YYEHUU
OMOJIOrN4eCKUX 0O0BEKTOBY.

Tema 2. JKuBble cuCTEMbI M UX OPraHU3aIUA.

Xusble cucreMbl (OMOCHCTEMBI) Kak IMpeaMeT u3ydeHus Ouonoruu. OTiauuue >KHUBBIX
CUCTEM OT HEOPTaHUYECKOU MTPUPO/IBI.

CpolicTBa OumocucTeM H HWX pa3HooOpasue. YPOBHU OpraHu3alid  OUOCHCTEM:
MOJICKYJISIDHBIM, ~ KJIETOYHBIM,  TKAaHEBBbIH, OPraHU3MEHHBIM,  MONYJALHOHHO-BUIOBOM,
9KOCHUCTEMHBIN (OMOTeOIICHOTUYECKHH ), OMOCHEPHBIN.

JleMoHCTpanum:

Tabmuublt u cxembl: «OCHOBHBIC MPHU3HAKH KU3HU», «YPOBHU OpraHU3alMd KUBON
IPUPOABDY.

O6opynoBanue: moaens monekynsl JJHK.

Tema 3. Xumuveckuii cocTaB U CTPOEHHE KJIETKH.

XHMMHMYECKMH  COCTaB  KIIETKH. XHAMHYECKHE  DIIEMEHTHI: MaKpO3JIEMEHTHI,
MHUKpO3JIEMEHTHI. Bosia 1 MUHEpaJIbHBIE BEILIECTBA.

@YHKIIMM BOJBl M MHUHEpPAIBHBIX BElIECTB B KieTke. [loanep:kaHue OCMOTHYECKOIO
OanaHca.

benku. CocraB u cTpoeHue 0€IKOB. AMUHOKHUCIIOTEI — MOHOMEPHI OenkoB. HezameHnmblie
U 3aMEHHMMblE€ AMHHOKHUCIIOTHI. AMUHOKHMCIOTHBI COCTaB. YPOBHH CTPYKTYpbl O€IKOBON
MOJIEKYJIbl (TIepBUYHAs, BTOPUYHAS, TPETHUYHAs M YETBEPTHYHAS CTPYKTypa). XHUMHYECKUE
cBolcTBa 0enKkoB. buonornyeckue GPyHKIUU OEITKOB.

®epMeHThl — Ounosiornyeckue KaraiauzaTopbl. CTpoeHHe ¢GepMeHTa: aKTHUBHBIA LIEHTD,
cyocrpatHas  crenuduuHocth. Kodepmentsl. Butamuubel.  Otiauuusts  (epMEeHTOB  OT
HEOpPraHMYECKUX KaTaJIn3aTOPOB.

YrneBoabl: MOHOCaxapu bl (TJIFOKO3a, puO03a U 1e30KCHpH003a), Arcaxapuasl (caxaposa,
JaKTO3a) W TMOJIMcaxapuibl (Kpaxmal, TJIMKOTeH, LeJIoao3a). buomorndyeckue (yHKUNUU
YTJIEBOJIOB.

Jlunuasl:  TpUrauuepunsl, Qochonunuael, crepouabl. [uapodpmibHO-rHAPOGOOHBIE
cBoiictBa. buonornyeckue ¢ynkuuu aunuaoB. CpaBHEHHE YTIIEBOJOB, OEIKOB U JUIHA0B Kak
HMCTOYHUKOB YHEPIHH.

Hyxneunossie kucnotsl: JJTHK u PHK. Hykneotuasl — MOHOMEpB! HYKJIEMHOBBIX KHCIOT.
Crpoenne u ¢ynkuuu JIHK. Crpoenne u ¢ynxuuun PHK. Buast PHK. AT®: crpoenue u

GyHKIHH.
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[Tutonoruss — Hayka o kierke. KiierouHas Teopuss — mpuMep B3aUMOACHCTBUS UAEH U
(aKTOB B HAYYHOM MMO3HAHUU. METO/IbI N3y4EHUS KIIETKH.

Knerka kak nenoctHas >xuBas cucrema. OOuye MpU3HAKK KIETOK: 3aMKHYTas HapysKHast
memOpaHna, mosiekynbl JIHK kak reneTnueckuil anmnapar, cucteMa CUHTe3a Oenka.

Tumbl KIETOK: JYyKapHOTHYECKass H mpokapuoruyeckas. (OCOOCHHOCTH CTPOEHUS
npokapuoTudeckoi kieTku. Kierounas crenka 6akrepuii. CTpoeHrnEe 5yKapHOTHUYECKOH KIETKH.
OCHOBHBIE OTJIIMYUS PACTUTEIBHOM, )KUBOTHON U TPUOHOM KIIETKH.

[ToBepXHOCTHBIE CTPYKTYphl KJIETOK — KJIETOYHAs CTEHKA, IVIMKOKAIMKC, UX (DYyHKIHH.
[Tna3matnueckass memOpaHa, e€ cBoiictBa M (yHkuuu. lluroruiazMa u €€ OpraHoMBbL
OnnomemOpanubie opranouasl kietku: JIIC, anmapar ['onbmaku, mm3ocomsl. [lomyaBroHOMHBIE
OpraHou/bl KJIETKU: MHUTOXOHAPUH, IIacTuiabl. IIpoucxoxaeHne MHUTOXOHIAPUA U ILIACTHI.
Buns! ninactun. HememOpaHHbIe OpraHOM/ bl KJIETKH: pUOOCOMBI, KII€TOYHBIN LIEHTP, IEHTPHOIIH,
PECHUYKH, KTyTUKU. DyHKIMN OPraHOUA0OB KIETKU. BKitoueHus.

Anpo — perynaropHblil neHTp KiaeTku. CTpoeHue sijipa: aaepHas o00ji0uKa, KapuoIiazma,
XPOMAaTHH, AJPBIIIKO. XPOMOCOMBI.

TpaHcIIOpT BEIECTB B KIIETKE.

JdeMoHcTpanum:

IToptpetsr: A. JleBenryk, P. I'yk, T. IlIBann, M. IIneiinen, P. Bupxos, k. Yorcon, @.
Kpuk, M. Yunkusnc, P. ®pankinun, K. M. bap.

Juarpammsl:  «PacnpeneneHne XUMHYECKMX DJIEMEHTOB B  HEXKHMBOHW IIPUPOIE»,
«Pacnpenenenne XuUMHYECKUX IEMEHTOB B )KMBOU IIPUPOJIEN.

Tabmuubr u cxemsl: «Ilepuoanyeckas TabiMIa XHUMHUYECKUX DJIEMEHTOB», «CTpoeHue
MOJIEKYJIBI BOJBI», «brnocunTe3 Genka», «CtpoeHne MoneKkyisl Oenka», «CtpoeHne GpepmMeHTay,
«Hyxknennossle kucnotsl. JJHK», «Ctpoenne monekynsl AT®», «CTpoeHne 3yKapruOTHYECKON
KIeTKn», «CTpoeHHe XUBOTHOM KIETKW», «CTpoeHue pacTUTENbHOM KiIeTKn», «CTpoeHue
MIPOKAPUOTUUYECKON KIIETKI», «CTpOCHHE siIpa KIETKH», « Y TIEBOABD, «JIUTuann.

OOGopyaoBaHue: CBETOBOM MHKPOCKOI, OOOpYJIOBaHWE I MPOBEACHHS HAOIIOICHUH,
U3MEpPEeHUH, 3KCIIEPUMEHTOB, MUKPOIIPENapaThl PacTUTENbHbIX, KUBOTHBIX M OaKTepHaIbHbBIX
KJIETOK.

JlabopaTopHble M NpaKkTHYeCKHEe PAdOThI:

JlaGopaTopuast pabora Ne 1. «/3ydueHue KaTaTUTHYECKON aKTUBHOCTH (PEepMEHTOB (Ha
IpUMepe aMHJIa3bl WIIM KaTalla3bl)».

JlaGopatopHass pabora Ne 2. «M3ydeHHe CTpOEHHs KJIETOK DPACTECHWH, >KUBOTHBIX M
OaxTepuii ol MUKPOCKOIIOM Ha FOTOBBIX MUKpOIIpenapaTax U X OIMUCAHHUE».

Tema 4. /KuzHenessTeJIbHOCTD KJIECTKH.

OOMeH BemiecTB, WIH MeTa0ONu3M. ACCUMWISAINMS (IJIaCTHYECKUid OOMEH) U
JUCCUMUIIALIUSA (SHEpreTUYecKrii 0OMeH) — JIBe CTOPOHBI €AMHOTO Tpolecca MeTabonu3ma. Ponb
3aKOHOB COXPAHEHUS BEUIECTB U SHEPTUHU B IOHUMAHUHN METa0O0IU3Ma.

Tumnber oOMena BemecTB: aBTOTpOodHBIN U reTepoTpodHbi. Pons pepmeHTOoB B 00MEeHE
BELIECTB U IIPEBPALICHUH SHEPTUU B KIIETKE.

@®otocunTe3. CBeroBas u TeMmHOBas ¢a3bl ¢orocuHTe3a. Peakiuu ¢dorocuHTe3a.
D¢ dexTuBHOCTL (hoTOCHHTE3a. 3HAUCHUE (POTOCHHTE3a /IS KU3HU Ha 3emuie. Briusaune ycnoBuit
cpenbl Ha (POTOCUHTE3 U CIIOCOOBI MOBBIIIEHUS €r0 MPOAYKTUBHOCTH Y KYJIBTYPHBIX PACTEHUH.

XeMmocuHTe3. XeMOCHHTE3UpYyIolie Oakrepuu. 3HaYCHHE XEMOCHHTE3a JJIS KU3HU Ha
3emue.



OHepreruyecknii oOMeH B KieTke. PacmieruieHme  BEIIECTB, BBICICHHE U
AaKKyMYJIMPOBAaHUE YHEPTUH B KJIETKE. DTambl dHEpreTuueckoro ooMena. ['nukonus. bpoxenne u
ero Buabl. KucinopogHoe OKHCIEHHME, WIM  KJIETOYHOE  JibIxaHue. OKHUCIUTENIbHOE
dbochopunupoBanue. IPPEKTUBHOCTh FIHEPTETHIESCKOTO OOMEHa.

Peakuuu wmarpuuHoro cunrte3a. leHernyeckas wunpopmamms u JHK. Peanmmzanums
TeHEeTUYeCKO MH(popMalMu B KieTke. ['eHeTHUeCKuil Ko M ero CBOWCTBa. TpaHCKpumuus —
maTpuuHblii cunTe3 PHK. Tpancnsauus — Ouocunres Oenka. Jransl TpaHciasuuu. Konuposanue
aMUHOKUCIOT. Poib pubocom B GuocunTese Oernka.

Heknerounsie QopMbl ku3HM — BHpYChl. Mcrtopus otkpeitus BupycoB (. .
WBanoBckuii). OCOOEHHOCTH CTPOSHUS U KU3HEHHOTO IUKJIA BUPYCcOB. bakTepuodaru. bonesnu
pacTeHHi, )KUBOTHBIX U YeJIOBEKa, BhI3BIBAEMbIE BUpycaMH. Bupyc nMMmyHoaedunnTa 4eaoBeka

(BUY) — BoszOymgutenr CIIMJla. OOpartHas TpaHCKPHUIIIMA, peBepTa3a W HHTErpasa.
[TpoduiakTrka pacpocTpaHEeHUs] BUPYCHBIX 3a00JICBaHUIA.
JleMoHCTpanum:

IToptpetsr: H. K. Konsnos, /I. . UBanosckui, K. A. Tumupsszes.

Tabmuer u cxembl: «Tumbl  nutaHus», «Mertabonusm»,  «MHUTOXOHAPUSY,
«QHepreTuueckuii oomMen», «Xmopormnact», «Dotocunrtes», «Crpoenne [JHK», «Crpoenue u
¢yHKIuMOHMpOBaHME TeHa», «CuHre3 Oenka», «l'eHeTmueckuil kom», «Bupycen,
«bakrepnodarm», «Crtpoenne wu ku3HeHHbId 1wk Bupyca CIIHM[la, OGaxrtepuodaray,
«Pennmukanmsa JJHK».

Ob6opynoBanue: monenu-anmumkanuu «Yasoenue JJHK u tpanckpunums», «buocunres
oenka», «CTpoeHHE KIETKN», MOJieb cTpyKkTyphl JIHK.

Tema S. PazMHOKeHHe M HHAMBHAYAIbHOE PAa3BUTHE OPraHU3MOB.

Knerounslii 1uki, uiaM KU3HEHHBIA 1Mk kineTku. MuTtepdasza u muros. IIpoueccsl,
npoTekaromue B uHTepdaze. Permmukanus — peakunss marpuyHoro cuntesa JIHK. Crpoenue
XpoMocoM. XPOMOCOMHBIAH HA0Op — KapHOTHUIl. JMIIOMIHBIA W TarIOWAHBIA XPOMOCOMHBIE
HaOopbl. Xpomatuael. LluTonoruueckne OCHOBBI Pa3MHOXKEHHUS U WHJIMBUIYAJIbHOTO Pa3BUTHUS
OpraHU3MOB.

Jenenne xnetkn — muro3. Craaum muto3a. Ilpomecchl, NMpoMCXOIsAlIME HAa Pa3HbIX
CTaugIX MUTO3a. Bromorndecknii CMBICII MHTO3a.

[Tporpammupyemasi ru0esb KIETKH — alonTo3.

@opMbl  pa3MHOXKEHHMsSI OpraHu3MoB: Oecrosioe M MojioBoe. Buapl  Oecrnonoro
pPasMHOXKEHUs: JeJICHHE HaJBOE, MOYKOBAHUE OJHO- M MHOTOKJIETOYHBIX, CIIOpOOOpa3oBaHue,
BETE€TaTUBHOE pPa3MHOKEHHE. VICKyCCTBEHHOE KIOHHpPOBAaHME OPraHU3MOB, €0 3HAYEHUE IS
CEJIEKLIHH.

[TonoBoe pa3MHOXKEHHE, €r0 OTIMYUS OT OECroI0ro.

Meiios. Craguu wmeiosza. Ilpomeccsl, mpoucxogsmme Ha cragusx meiosza. [loBenenue
XpoMocoM B Mero3e. Kpoccunrosep. bruonornyecknii cMbICI M 3HaYEHUE MEN03a.

["amerorenes — mporecc 00pa30BaHUs MOJIOBBIX KJIETOK Yy KUBOTHBIX. [losoBBIE Kemne3bl:
CEeMEHHUKU M sU4YHMKH. OOpa3zoBaHHE M pa3BUTHE MOJOBBIX KJIETOK — ramer (CrepMaTo30ui,
AHIEKIeTka) — crepmaroreHe3 U oBoreHed. (OcoOEHHOCTH CTpPOCHMs SAHIEKIETOK H
criepmaro3onoB. OmnogorBopenue. [lapreHorenes.

NunuBunyanpHOE€ pa3BUTHE (OHTOTEHE3). OMOpPHOHAIBHOE pa3BUTHE (dMOpUOTEHE3).
Otansl AMOPHOHAIBHOTO Pa3BUTHS Yy IO3BOHOYHBIX JKMBOTHBIX: JAPOOJIEHHE, TacTpyJIsIus,
opranoretes. IloctamOproHanbHOE pa3BUTHE. THIBI TOCTAIMOPHOHAIBLHOTO Pa3BUTH: MPSMOE,



HenpsiMoe (TMYMHOYHOE). BiusiHMe cpeipl Ha pa3BUTHE OPraHU3MOB, (DaKTOPBI, CIOCOOHBIE
BbI3bIBaTh BPOXKJIEHHBIE YPOJICTBA.

Poct u pazBute pacteHuil. OHTOreHe3 HBETKOBOIO PACTEHHUs: CTPOCHUE CEMEHH, CTaIuu
pa3BUTHSL.

JleMoHCTpanum:

Tabmuubl u cxembl: «@OPMBI Pa3MHOKEHHUSI OPraHU3MOBY, «JIBOIHOE OMIIOIOTBOPEHHUE Y
LBETKOBBIX pacTeHUi», «BereraruBHOE€ pa3MHOXKEHUE pacTeHU», «lleleHne KIEeTKU
OaxTtepuii», «CTpoeHHe MONOBBIX KIETOK», «CTpoeHHe XpoMocoMbD», «KIeTOUHBINH UKD,
«Pemmukanus JJHK», «Mutosy», «Meiosy, «lIpsmoe u Henpsimoe pa3Butuey, «l'ameToreHes y
MJIEKONIUTAIOLIUX U YeJI0BEKa», «OCHOBHBIE CTaJUM OHTOTEHE3a».

O0opyoBaHMe: MHUKPOCKOI, MHUKpornpenaparbl «CrepMaTo30Uibl MIIEKOIUTAIOLIET0,
«Sineknerka miekonutaromero», «KaprnokuHes B KJIETKax KOpEIIKa JyKa», MarHUTHas
Moieb-anrmaukanus «/lenenue knetkn», moaens JJHK, Moxens meTadaznoit XpoMOCOMBI.

JlabopaTopHble M IpakTHYeCKHEe Pa0dOThI:

JlaGopaTtopHnast pabora Ne 3. «HaOmronenre MUTO3a B KJIETKaX KOHYMKA KOpEIIKa JIyKa Ha
TFOTOBBIX MUKPOIIPENapaTax».

Jlaboparopuas pabota Ne 4. «V3yueHue CTpOEHHS TMOJOBBIX KIETOK Ha TOTOBBIX
MUKpOIIpenaparax».

Tema 6. HacsieacTBeHHOCTh U H3MEHYHBOCTH OPraHU3MOB.

[Ipeamer u 3amaum renetuku. Mcrtopus pasButus reHetuku. Ponb nuronorun u
SMOPHUOJIOTHH B CTAHOBJICHUH T€HETUKU. BKitag poccuiickux u 3apyOexHbIX YUEHBIX B pa3BUTHE
FeHETUKU. MeToabl TEeHETUKH (TUOPUII0JIOTUYECKUI, LUTOr€HETHUYECKUM, MOJEKYJIIpHO-
reHeTuyeckuii). OCHOBHbIE T€HETUYECKUE MOHATHUS. ['eHeTnyeckass CHUMBOJIMKA, UCTIOIb3yeMasl B
CXEMax CKpELMBaHUM.

3aKOHOMEPHOCTH  HACJEIOBaHUS  IPU3HAKOB, yCTaHOBIEHHble [.  MeHaenem.
MonoruOpuaHOe CKpenBanue. 3aKoH eMHO00pa3usi THOPUAOB MEPBOTO mokoJieHus. [IpaBuino
JOMHMHHUPOBaHMs. 3aKOH paclleIuleHus mpu3HakoB. ['mmore3a yucroTel ramer. llomHoe u
HETOJIHOE JOMUHHUPOBAHHUE.

JurubpuiHoe  CckpelMBaHuWe. 3aKOH  HE3aBUCHUMOIO  HACJIEJOBAaHUS  MPHU3HAKOB.
[{uToreHeTnyeckne OCHOBBI JUTMOPHIHOTO CKPEIIMBAHUSA. AHAJIN3UPYIOLIEE CKpEIlBaHUE.
Hcnonp30BaHne aHAIM3UPYIOIIETO CKPEIIMBAHUS ISl ONIPEIETICeHHsI TEHOTUIIA OCOOU.

CueruieHHoe HacienoBaHue mpusHakoB. PabGora T. Moprana mno cLemIEHHOMY
HacJIEOBaHMIO T'eHOB. HapyleHnue cuenieHus reHoB B pe3yibTaTe KpOCCHHIOBEpA.

XpOoMOCOMHas TEOpUsl HACJIECTBEHHOCTH. | eHeTHUecKne KapThl.

I'enetnka nosa. XpoMOCOMHOE OIPEAEIICHHE N0JIa. AYTOCOMBI M ITOJIOBBIE XPOMOCOMBI.
['omorameTHble M TeTeporaMeTHbE OpraHu3Mbl. HacienoBaHue NPU3HAKOB, CLEIJIEHHBIX C
TIOJIOM.

N3meHunBOCTh. BUbl NI3MEHUMBOCTHU: HEHACIIECTBEHHAs M HacleACcTBeHHas. Poib cpeapl
B HEHACJIEJICTBEHHOW HW3MEHYMBOCTU. XapaKTePUCTHKA MOIU(PUKALIMOHHOW H3MEHUYMBOCTH.
Bapuanuonsslii psn v BapuanuonHas kpusas. Hopma peakiuu npusHaka. KonnuecTBeHHbIE U
Ka4yeCTBEHHbIE MPU3HAKU U X HOpMa peakiuu. CBoicTBa MOAU(PHUKAIIMOHHON HU3MEHYHBOCTH.

HacnencTBenHnas, iy reHoTunuyeckas, "3MeH4MBocTh. KoMOMHATHBHAST M3MEHYUBOCTb.
Meiio3 u moIOBOM mpolecc — OCHOBAa KOMOMHATUBHOM HW3MEHUYMBOCTH. MyTalloHHas
u3MeH4nBOCTh. Kiaccu¢pukaiuss MyTaluii: TeHHble, XpOMOCOMHBIE, T'€HOMHble. YacToTa U
OpUYMHBI MyTauuid. MyTtareHHble (akTopbl. 3aKOH TOMOJIOIMYECKHX PSJIOB B HACIEICTBEHHOMN
n3menurBocty H. M. BaBunosga.
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Buesinepnas HaclieICTBEHHOCTb U U3MEHYHBOCTb.

I'eneruka uyenoBeka. Kapuorun uenoBeka. OCHOBHBIE METO/bI T€HETHUKU YEJIOBEKA!
reHeaqornyeckuii, OJIM3HELUOBbIM, IUTONeHETUYECKUH, OUOXUMHUYECKHM, MOJIEKYJISIpPHO-
reHetudecknuid. COBpEeMEHHOE OIpEeAeNICHUE TE€HOTHUIIA: ITOJHOTCHOMHOE CEKBEHHPOBAHMUE,
TeHOTHIIMPOBaHUE, B TOM uucie ¢ nomomsio I1IIP-anammu3a. HacnenctBeHHble 3a0o0ieBaHUS
YeJOBEeKa: TeHHble Oo0Jie3HW, OOJE3HM C  HACJIEACTBEHHOW MpPepacloiOkKEHHOCTHIO,
XpoMocoMHBIe Oosie3HH. ComaThdeckue ¥ TeHepaTHBHbIC MyTanuu. CTBOJOBBIE KIICTKH.
[TpunHuMIBI 3710pOBOrO 00pa3a >KU3HH, NUArHOCTUKU, MPO(UIAKTUKYA U JICYCHUS TeHETHUYECKHUX
Oone3nel. MeauKO-reHeTUUeCKOe KOHCYJIbTHPOBAHUE. 3HAUEHHE MEAMIIMHCKOW TE€HETHKU B
MPEIOTBPALICHUH U JICUCHUU TeHETUICCKIX 3a00JIeBaHUI YETIOBEKa.

JleMoHCTpanum:

[Toptpetsr: I'. Mengaens, T. Mopran, I'. ne ®pus, C. C. YUerBepukos, H. B. Tumodeer-
Pecosckwnii, H. 1. BaBunos.

Tabmumel 1 cxeMbl: «MOHOTHOPUIHOE CKPEIIMBAHKUE M €r0 IUTOTCHETHYECKAas OCHOBAY,
«3aKOH pacHICIUICHUS] M €ro IMTOTEHETUYECKass OCHOBa», «3aKOH YHCTOTHI TaMeT»,
«lurubpuanoe ckpeumBanue», «L{uTomornyeckue OCHOBBI AUTHOPUIHOTO CKPEIIUBAHUSY,
«Meito3», «B3zanMoneicTBrue amienbHbIX T€HOBY», «I eHeTuyecKkue KapThbl pacTeHUM, KMBOTHBIX
U yenoBeka», «['eHeTuka mosa», «3aKOHOMEPHOCTH HACJIEIOBaHUS, CLEIUIEHHOIO C IOJIOMY,
«KapuoTunel dYenoBeka W OKHBOTHBIX», «Bumbl wu3MeHumBocTH», «MonudukanmonHas
U3MEHYUBOCTHY», «HacnenoBanue pesyc-gakropay, «l'eHeTHKa rpynmn KpoBu», «MyTalloHHas
U3MEHYUBOCTBY.

OGopynoBanue: Mojenu-anminkanuu «MoHorudpuaHoe ckpemurBanuey, «HemomHnoe
JOMUHUpOBaHUEY, «Jurubpunnoe ckpemmuBanue», «llepekpéct XpomMocom», MHKPOCKON U
Mukpornpenapar «Jlpo3oduna» (Hopma, mytanuu GopMbl KPBUTEEB U OKPAcKHU Telna), repdbapuit
«I"OpOoxX MOCEBHOW».

JlabopaTopHble M NpaKkTHYeCKHEe PAdOThI:

JlaGopaTtopHnast pabota Ne 5. «M3yueHue pe3ysibTaToB MOHOTUOPUAHOTO U TUTHOPUTHOTO
CKpEIIUBaHUS Y IPO30(HITBI HA TOTOBBIX MUKpPOIIpEIapaTaxy.

Jlaboparopuas padota Ne 6. «3yueHre MOAMPHUKAITMOHHON U3MEHUYUBOCTH, TOCTPOCHUE
BAPUALIMOHHOTO PsI/1a ¥ BAPUALIMOHHON KPUBOI.

Jlaboparopunas pabora Ne 7. «AnHamu3 wmyranuid y JApo30ouiibl Ha TOTOBBIX
MUKpOIIpenaparax.

[TpakTrueckas pabota Ne 2. «CocTaBieHue U aHaIH3 POAOCIOBHBIX YEITOBEKa.

Tema 7. Cesiekuusi oprann3mMoB. OCHOBbI OMOTEXHOJIOTHM.

Cenexkuust KaKk HayKa U MPOIECC. 3apOkKICHUE CEeNIEKIUH U qomectukanus. Yuenne H. U.
BaBmioBa o 1eHTpax NPOUCXOXKIEHUS M MHOT000pa3us KyJIbTYpPHBIX pacTeHuid. LleHTpsl
MPOUCXO0KICHUS TOMALTHUX KUBOTHBIX. COpT, MOPO/A, LITAMM.

CoBpeMeHHBIE METOBI CENEKIMU. MacCoBbI U MHAWBUAYATbHBIN OTOOPHI B CENEKIMU
pacTeHui U XUBOTHBIX. OIIEHKA dKCTepbepa. bIu3KopoACTBEHHOE CKpEIIMBAaHNE — MHOPUIUHT.
UYucras nuHusa. CkpemmuBaHMe YHUCTBHIX JWHUK. ['ereposuc, wim THUOpUIHAS —CHIIA.
HeponctBenHoe ckpemmBanue — ayTOpuauHr. OtmanéHHas ruOpuguzanus W e€ YCIeXH.
NcKkyCcCTBEHHBIN MyTareHe3 W MOJYyYEHHUE MOJUILIOUI0B. J[OCTHIKEHHUSI CEJIEKUUH PacTEHUI,
KUBOTHBIX U MUKPOOPTAaHHU3MOB.

buorexHonoruss kak oTpacib NPOU3BOJACTBA. ['€HHAs HWHXKEHEpHUs. OTalbl CO3JaHUs
pexombunantHoit JIHK u Tpancrenneix opranusmoB. Kierounas wumkenepusi. Knetounsie
KyJbTYpbl. MUKPOKJIOHAJIBHOE pa3MHOKEHHE pacTeHui. KiioHupoBaHWe BBICOKOIIPOYKTUBHBIX
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CENIbCKOXO3SHUCTBEHHBIX OPraHU3MOB. OKOJIOTHYECKHE M JTHUecKue mpodiembl. MO —
TeHETHYECKU MOIU(PHUINPOBAHHBIE OPTaHU3MBI.

JleMoHCTpamuu:

[Toptpetsi: H. . BaBunos, U. B. Muuypun, I'. /1. Kapnieuenko, M. @. liBaHoB.

Tabmuubl m cxembl: KapTa «LIeHTpBI MPOUCXOXKICHHUS M MHOT000pasusi KyJIbTYpPHBIX
pacteHuii», «Ilopoapl ToOMalIHUX >KMBOTHBIX», «COpTa KyJbTYypHBIX pacTeHui», «OtaanéHHas
rubpuam3amusy, «Paboter akagemuka M. @. HWeanoBay, «[lomumnoungus», «OOBEKTHI
ouorexHonorun», «Kierounsle KylabTypbl U KIOHHUpOBaHUE», «KOHCTpynpoBaHHE U MEpPEHOC
TE€HOB, XPOMOCOMY.

Ob6opynoBaHue: MYJSDKU TUIOAOB U KOPHEIJIOZOB TUKUX (OPM M KYJIBTYPHBIX COPTOB
pactenuii, repbapuit «CenbCKOX03SIICTBEHHBIE PACTCHHSI.

JlaGopaTopHble H MpaKkTH4YecKHe padoThbi:

Okckypeusi « OCHOBHBIE METOJABI U JIOCTHIKEHUS CEJIEKIMU PACTeHHMM M KUBOTHBIX (Ha
CEJIEKIIMOHHYIO CTaHLUIO, IUIEMEHHYIO (pepMy, COPTOUCIBITATEIbHBIA YYacTOK, B TEIJIMYHOE
XO03STUCTBO, JTA0OPATOPHUIO arpOYHUBEPCUTETA WIIH HAYYIHOTO IICHTPA)».

11 KJIIACC

Tema 1. DBosronMOHHAs OHOJIOTHS.

[IpeanocbuUIKM BO3HUKHOBEHHUS JBOJIIOIMOHHONW TEOPUHU. DBOJIIOIMOHHAS TEOpHUs U €&
MecTO B OroJoruu. BnusHue >BOMOLIMOHHON TEOPUH HA pa3BUTHE OMOJIOTHH U APYTUX HAYK.

CBuzerenbcTBa 9SBOMIONUHU. [laneoHTONIOTHYECKUE: TOCTIEA0BATENbHOCTh MOSBICHUS
BUJIOB B MaJICOHTOJIOTMYECKOHN JIETOIUCH, TIepexoaHbie (opMbl. bruoreorpaduueckue: cxoiacTBo
u paznuuue GayH u GIop MaTEepUKOB U OCTPOBOB.

OMOpHOJIOTHYECKUE: CXOJICTBA M pa3iIMyusl 3MOPHUOHOB PAa3HBIX BHUJOB IMO3BOHOYHBIX.
CpaBHUTENBHO-aHATOMUYECKHE: TOMOJIOTMUYHBIE, AHAJOTUYHBIE, PYIMMEHTapHbBIE OpraHbl,
aTaBU3Mbl. MOJEKyIIpHO-OMOXUMUYECKHE: CXOJACTBO MEXaHU3MOB HACJIEJCTBEHHOCTH U
OCHOBHBIX METa00JIMYECKUX ITyTEH Y BCEX OpraHU3MOB.

OpomtonmonHasg teopusa Y. JlapBuna. Ilpeanocbuiku BO3HMKHOBEHMS JapBHHU3MA.
JIBIKymime Cuibl 3BOJIIOLMU BUAOB 1o JlapBuHy (M30BITOUYHOE pa3sMHOXKEHHE MpU
OTPaHMUYEHHOCTH PECYpCOB, HEONpeNeN€HHAas HW3MEHYMBOCTh, OOpb0a 3a CyIIEeCTBOBaHUE,
€CTECTBEHHBIN 0TOOD).

Cunternyeckas teopus sBoonun (CTI) u e€ 0OCHOBHBIE TIOJOKEHHUS.

Muxkposontonus. [Tonmynsanus kak equHUIA BUA U 3BOTIOLUH.

JBuxkyue cuibl ((GakTopbl) 3BOJIOLUUU BUJIOB B mpupoje. MyTallmoHHBIN Mpolecc U
KOMOMHATUBHAsT W3MEHYUBOCTh. [lomymsiiuoHHble BOMHBI U Apedd reHoB. M3zonauus u
MUTpaIus.

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

[Tprcnioco0IeHHOCTh OPraHU3MOB KakK pe3yJibTaT 3Boitonuu. [IpumMeps! npucrnocodieHnit
y Oopranu3mMoB. ApoMop(}03bl U HIMOAATITAIIIH.

Bun u BupmooOpazoBanue. Kpurtepuum Buga. OcHOBHBIE (OpMBI BHI000pa30BaHUS:
reorpaguyeckoe, 3K0JI0rH4ecKoe.

MakposBomonus. @opMbl 3BONIONUH: (QHIIeTHYECKas, TUBEPreHTHas, KOHBEPreHTHasd,
napainiensHas. HeoGpatumocTs 3BoONNN.

ITpoucxoxneHne  OT  HECNEUUAIM3UPOBAHHBIX  INPEAKOB. [Iporpeccupyromas
crenuanu3anus. AJanTuBHas paJaualus.
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JleMoHCTpanum:

[Toprpetsr: K. Jlunnelt, XK. b. Jlamapk, Y. Jdapsun, B. O. Kosanesckuii, K. M. bap, O.
I'exxens, @. Mrouiep, A. H. CeBepiios.

Tabmuubl u cxembl: «Pa3Butue opranudeckoro mupa Ha 3emie», «3apOobllId
MO3BOHOYHBIX JKUBOTHBIX», «ApxeonTepukc», «DopMbl OOpbOBI 3a CYIIECTBOBAHUEY,
«EcrecTBeHHbIld  0TOOp», «MHOTOOOpa3ue COPTOB pacTeHwit», «MHOrooOpa3ue mOpos
YKUBOTHBIXY, «Ilonmynsauum, «MyTanuuoHHas MU3MEHUYUBOCTD, «ApomMopho3bD»,
«Mmnoananranuny», «OO0mas nereHepauusy, «JBuxyiye cuibsl 3Bomonuny», «Kapra-cxema
mapuipyta nyremectBus Y. Jlapsuna», «bopeba 3a cymectBoBanue», «lIpucnocoGieHHOCTh
opranusMoBy, «I'eorpaduueckoe Bu1000pazoBaHme», « IKOJIOTHIECKOE BU000Pa30BAHUE.

OO6opyroBaHME: KOJIICKIUS HACEKOMBIX C Pa3IMYHBIMU TUIIAMH OKPACKH, HA0OP TUIOIOB U
ceMsiH, Kosutekuus «IIpumepsl 3alUTHBIX TPUCTIOCOONIEHUH Y ) KUBOTHBIX», MOAEIb «OCHOBHbBIE
HaIpaBJICHUS 3BOIIOLUNY, 00bEMHAs MOeTb « CTpOEHHE FOJIOBHOTO MO3Ta ITO3BOHOYHBIXY.

buoreorpaduueckass kapra Mupa, KOJIEKIHs «DOPMBI COXPAaHHOCTH HCKOIIAEMBIX
JKUBOTHBIX U pacTeHHi», Mozaens anmiukanus «llepekpéct xpomocom», BIaKHbIE IpenapaThl
«Pa3Butne Hacekomoro», «Pa3zBuTme mnArymku», Mukpornpenapar «Jlpozodpumiay (HopMma,
MyTaluH (GOpMbI KPBIIILEB U OKPACKU TEJa).

JlabopaTopHble 1 NpakTHYeCKHEe PadOThI:

JlaboparopHnas padota Ne 1. «CpaBHEeHHE BUIOB 110 MOPHOJIOTUYECKOMY KPUTEPUIO».

JlaGopatopHass pabota Ne 2. «OmnucaHue NpPUCHOCOOIEHHOCTH OpraHu3Ma Hu €
OTHOCHUTEJIBHOTO XapaKTepay.

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

JloHay4HbIe IPEJICTaBICHUS O 3apOXKACHUU KU3HU. HayuHble runore3bl BOSHUKHOBEHUS
KHU3HU Ha 3emiie: a0MOreHe3 W MaHCHepMus. XUMHUYecKas 3BOJIOLUS. AOHOreHHBIH CHHTE3
OPraHMYECKUX  BEILECTB M3  HEOPraHWYECKHX. OJKCIIEPUMEHTAIBHOE  IOATBEP)KIECHUE
XUMUYECKON 3BoJtonnK. HavanbHbie Tansl Ouonorudeckoit sBostonuu. ['unoreza PHK-mupa.
®opmMupoBaHue MEMOpPAHHBIX CTPYKTYp U BO3HUKHOBEHHUE MPOTOKJIETKU. [lepBble KIETKH U UX
3BOJIIOLINS. POPMUPOBAHNE OCHOBHBIX TPYIII KUBBIX OPTraHU3MOB.

PasButne >xku3HM Ha 3emse 1o o9paM UM nepuopaMm. Karapxeil. Apxeiickas u
npotepo3oiickast 9pel. [lanmeos3oiickas spa U €€ NEPHOIbI: KEMOPHICKUNA, OpPJTOBUKCKHUH,
CUJIypUNCKUH, IEBOHCKUM, KAMEHHOYTOJIbHBIN, IIEPMCKHUH.

Me3o30lickas 5pa U €€ NepUoabl: TPUACOBBIN, IOPCKUM, MEIIOBOM.

KaiiHo30iicKas 3pa U €€ Mepro/bl: 1aJI€0r€HOBbIM, HEOT€HOBBIN, aHTPOIIOTEHOBBIH.

XapakTepucTuKa KJIMMaTa M TeoJIoTHYecKuX IMpoieccoB. OCHOBHBIE 3Talbl 3BOJIIOLNUU
pacTUTEIBHOTO W >KMBOTHOTO MHpa. ApoMopdo3bl y pacTeHud M KUBOTHBIX. [losiBieHue,
pacuBET U BBIMUPAHUE TPYMII )KUBBIX OPIraHU3MOB.

CucremMa opraHM4ecKoOro Mupa Kak OTpa)keHue HBOJIOLHUU. OCHOBHBIE CUCTEMATHUECKUE
TPyl OPraHU3MOB.

OBojronusl 4eloBeKka. AHTpOMOJOrus Kak Hayka. Pa3BuTue mpelcTaBieHHd o
IIPOUCXOXKIECHNUN YesloBeKa. MeTo1bl M3ydeHus: aHTpornorene3a. CXoAcTBa U pa3Indusl 4eJI0BeKa
Y )KMBOTHBIX. CUCTEMATUYECKOE MTOJIOKEHHUE YETIOBEKA.

JBuwxyume cuisl  ((paxkTopsl) aHTpomoreHesa. HacnencTBeHHass W3MEHUMBOCTh U
ecTecTBeHHbIN 0TOOpP. OOLIEeCTBEHHBIN 00pa3 )KU3HU, U3TOTOBJICHNUE OPYIUil TpyZa, MBILIUICHUE,
peub.

OcHOBHBIE CTaJuU M BETBHU HBOJIIOLMN YEJIOBEKA: ABCTPAIONMUTEKH, YEIOBEK yMEIbli,
UenoBexk npsmoxonamuii, YenoBek HeaHaepTanbckui, YemoBek pa3zyMubid. Haxomaku
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HCKOIIaeMBIX OCTaTKOB, BPEMs CYILECTBOBAHUS, 00JAaCTh pacnpoCTpaHeHUs, 00bEM TOJIOBHOTO
Mo3ra, 00pa3 KU3HHU, OPYIUs.

Yenoseueckue pacbl. OCHOBHbIE OOJIBLIME pachl: €BpOIeouaHas (eBpasuiickas), Herpo-
aBCTpaslonjiHasi  (3KBaTOpHajbHAas), MOHIOJOMAHAs  (A3MaTCKO-aMepuKaHcKasi). YepTsl
NpUCHOCOOJICHHOCTH TPEACTABUTENECH UEeNIOBEYECKHX pac K YCJIOBUSM CYHIECTBOBAHMA.
EnunctBO uenoBeueckux pac. Kpuruka pacuzma.

JleMoHCTpanum:

[Toptpetsi: @. Penu, JI. Ilactep, A. V. Onapun, C. Munnep, I'. FOpu, Y. lapBuH.

TabGnuupl u cxemsl: «Bo3HukHOBeHHe CONHEYHOH cucTeMbl», «Pa3BUTHE OPraHUYecKoro
mupa», «PacrurenpHas kietka», <« KuBoTHas kiuertka», «lIpokapuornueckas KieTkay,
«CoBpeMeHHasi CUCTEMAa OpPraHu4eckoro mMupay», «CpaBHEHHE aHATOMUYECKHX YEPT CTPOCHUS
YeJI0BeKa M 4eIOBEKOOOpa3HbIX 00e3bsiH», «OCHOBHbIE MECTa MaJC€OHTOJOTMYECKUX HAXOIOK
IPEKOB COBPEMEHHOrO uYelloBeka», «/lpeBHelimme moan», «JlpeBHue moau», «llepsble
COBpPEMEHHBIE JTO1», «UenoBeueckue pachl».

Ob6opynoBanue: wmynsixu  «lIpoucxoxxaeHue denoBeka» (OIOCTbI  aBCTPAJIONUTEKA,
NUTEKAHTPOIa, HeaHJepTaliblia, KPOMaHbOHIIA), CIETKH WM M300pa)KeHUs KaMEHHBIX Opyaui
NEepBOOBITHOTO YeloBeKa (KaMHHU-YOIIEphl, pyOuia, ckpebdia), TeoXpoHOJorudecKkas Tadnuua,
KoJueKUs «©@opMbl COXPAHHOCTH UCKOIAEMBIX )KMBOTHBIX U PaCTECHHUI».

JlabopaTopHble 1 NpakTHYeCKHEe PadOThI:

[Tpaktuyeckas padora Ne 1. «/3yueHue UCKOMAEMbIX OCTATKOB PAaCTEHHUH U JKUBOTHBIX B
KOJIIEKLHSIX .

OKcKypeusi «IBOJIOLUS OPraHUYecKoro Mupa Ha 3emiie» (B €CTECTBEHHO-HAyUHbIM WM
KpaeBeIUECKU My3eil).

Tema 3. OpranusmMsl U OKpYKaloIas cpeaa.

Okojorusi Kak Hayka. 3agadyd M pasAeibl DKOJOTMH. MeToabl JKOJIOTMYECKHX
UCCIJIEJOBaHUM. DKOJIOTHYECKOE MUPOBO33PEHNE COBPEMEHHOTO YEJIOBEKA.

Cpeabpl ~ oOuTaHMS  OpPraHW3MOB:  BOJHAas,  HAa3eMHO-BO3IyIIHAs,  IOYBEHHas,
BHYTPHUOpPraHU3MEHHas!.

Okonoruyeckue (axropsl. Kiaccudukanms skonorndeckux (akTopoB: aOMOTHUECKHUE,
OMOTHYECKUE U aHTpOINOreHHbIe. JlelicTBrE IKOJIOTHYECKUX (PAKTOPOB HA OPraHU3MBI.

AbGuotnueckue  (QakTopel:  CBET, TEMIleparypa, BJIaXHOCTb. DoTonepuoausMm.
[TpucnocoOieHns OpraHu3MoB K JeHCTBUIO aOHOTHYECKHX (aKkTOpOB. bruoiornueckue puTMsl.

buotnueckne ¢dakrtopel. Buapl OMOTHYECKMX  B3aUMOJEHCTBHIN:  KOHKYpEHLH,
XHUIIIHUYECTBO, CUMOMO3 U ero ¢opMel. [lapazutusm, koonepaius, MyTyaln3M, KOMMEHCATIU3M
(KBapTUpPAHCTBO, HaxJeOHWYECTBO). AMeEHcCaIU3M, HeUTpaau3M. 3HaueHue OUOTHYECKUX
B3aUMOJICHCTBUI JJIs CYIIECTBOBAHUS OPTaHM3MOB B IPUPOIHBIX COOOIIECTBAX.

OKOJIOTUYECKHE XApPAKTEPUCTUKU MOMyIsAuu. OCHOBHBIE IIOKA3aTeId MOIMYJIALHNU:
YHUCIIEHHOCTb, IUIOTHOCTh, POXAA€MOCTb, CMEPTHOCTb, NPUPOCT, MuUrpauus. JuHamuka
YHUCIIEHHOCTH MOIMYJISIUU U €€ peryJsiusl.

JleMoHCTpanum:

[Toptpertsr: A. I'ymbonpar, K. @. Pynse, O. I'ekkenb.

Tabmune! u cxemsl: kapta «lIpupogHbie 30Hb 3emin», «Cpenbl 0OMTaHUS OpPTraHU3MOBY,
«Dotonepuoauzmy», «llomynsuum», «3aKOHOMEPHOCTH pOCTa YHUCIEHHOCTH MOIMYJIALUN
uHy30pun-Tyhenbkm», «llumessie nenmy.

JlabopaTopHblie U NpaKkTHYeCKHue padoThl:



13

JlaboparopHuas pabota Ne 3. «Mopdonorudeckre 0COOEHHOCTA PACTCHUI U3 Pa3HBIX MECT
0oOUTAHUS.

Jlaboparopnas pabota Ne 4. «BiusiHue cBeTa Ha POCT U pa3BUTHE YEPEHKOB KOJIEYCay.

[Tpaktrueckas padora Ne 2. «IToacuér MIOTHOCTH MOMYJISALMA Pa3HBIX BUIOB PACTCHUM.

Tema 4. Coo01mecTBa U IKOJIOTHYECKHE CHCTEMBbI.

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

Dkojnoruyeckre cucreMbl (3kocuctemsbl). [lonste 00 3KkocucTeMe MW OHMOreOlEHO3E.
OYHKIMOHATIbHBIE KOMIIOHEHTBl HAKOCHCTEMBI: MPOAYIEHTb, KOHCYMEHTBI, pEIYyLEHTHI.
KpyroBopor BemecTB M TOTOK SHEpruud B dKocucreme. Tpoduyeckue (MUIIEBBIE) YPOBHU
skocuctembl. [lumeBbie nenu u cetd. OCHOBHBIE IOKa3aTeld S3KOCHCTEMBI: Omomacca,
OPOAYKIHSA. DKOJOTHYECKHE MUpPAMUAbL: MPOAYKLHH, UYUCICHHOCTH, Ouomaccel. CBoOMCTBa
9KOCUCTEM: YCTOWYUBOCTb, CAMOPETYIIsIHs, pazButue. CyKieccus.

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

AHTpPOIIOT€HHBIE SKOCUCTEMBbI. ATPOIKOCUCTEMBI. YPpOOIKOCUCTEMBl. buonornyeckoe u
XO03SIUCTBEHHOE 3HAYCHHE arpO3KOCUCTEM M YPOOIKOCHCTEM.

buopasnoobpasue kak ¢aktop ycroiunBoctu skocucteM. CoxpaHeHHe OHOIOTHYECKOTO
pa3zHooOpa3us Ha 3emiie.

VYuenne B. U. Bepuaackoro o 6uocdepe. I'panuiisl, coctaB u CTpyKTypa Omochepsl.
Kupoe BemectBo u ero ¢yHkiuu. OcoOeHHOCTH Ouocdepbl Kak I0OaTbHON 3KOCHCTEMBI.
JluHamugeckoe paBHOBECHE B 0OpaTHas CBsI3b B Ouocdepe.

KpyroBopotbl BeniectB M OHMOr€OXMMHYECKHME LMKIBI JIEMEHTOB (YIJIepoja, a3oTa).
3oHanbHOCTH Ouochepsl. OCHOBHbIE OMOMBI CYIIH.

YenoseuecTBo B Onochepe 3eminu. AHTpONOreHHble H3MeHeHus B Ouocdepe. ['mobanbHble
HKOJIOTMUYECKHE TPOOIIEMBI.

CocymiecTBoBaHUE MPUPOJIBI U yeroBedecTBa. CoxpaHeHHEe OMOpa3HOOOpa3us Kak OCHOBA
ycroifunBoctu O6nocdepsl. OCHOBa PaLlMOHATIBHOIO YIPABICHUS MPUPOIHBIMU pECypcamMH U UX
ucnosb3oBaHue. JloCTHKEHHs OMOIOTUU M OXpaHa IPUPOIbI.

JdemoHcTpaumuu:

[Toptpetsr: A. [Ix. Tencnu, B. H. Cykaués, B. 1. Bepuanckuii.

Tabmuuel u cxemsl: «Ilumessie nenu», «buorneHo3: coctaB U CTpykTypa», «IIpupogHsie
coobuiectBay, «llemn mnuranHus», «OKoNorMyeckas mnupamuaa», «buocdhepa u yenosex»,
«JKocUCTeMa IIMPOKOJMCTBEHHOrO Jeca», «OJKOCUCTeMa XBOMHOro Jeca», «buoleHos
BoloéMay, «ArpoueHo3», «lIpuMepHble aHTPONMOreHHBIE BO3JEHCTBUS HA TMPUPOIY»,
«BaxHeillline MCTOYHHUKHU 3arps3HEHHs] BO3JyXa W TPYHTOBBIX Boa», «[louBa — BaxHeimias
cocrasisonas ouocheps», «PakTopsl Aerpaganuu nousy, «[lapHuKoBbI d3hdexT», «PakTophI
PaaMOaKTUBHOTO 3arps3HeHus1 6nochepnn», «Oomas cTpykTypa ouochepsn», «PacmpocTpanenue
x®u3HH B Onochepe», «O30HOBBIN dKkpaH Ouocheps», «KpyroBopor yriepoma B 6mocdepe»,
«KpyroBopot a3ora B mpupojie».

ObopynoBanue: MO/JIeJTb-aNTTUKALHS «Tunuunsle OMOIICHO3bD», repOapuii
«PacturenbHple  coobmiecTBa», Kowlekuuu — «buoneHo3d», «Bpeaurennm — BakHeHIIMX
CEITbCKOXO3SUCTBEHHBIX ~KYJIBTYp», TepOapuil ¥ KOJUIGKIIMM pACTeHUH W  KHUBOTHBIX,
NPUHAAISKAIINE K Pa3HbIM 3KOJOTMYECKUM IpymnaM oxHoro Buaa, Kpacuas kaura Poccuiickoit
®denepanun, N300paskeHHsI OXpaHIEMbIX BHJIOB PACTEHUI U KUBOTHBIX.
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INTAHUPYEMBIE PE3VJIBTATBI OCBOEHHUA ITPOTPAMMBI 110 BHUOJIOTMN HA
BA30BOM YPOBHE CPEJJHEI'O OBIIEI'O ObPA30BAHUA

Cormacao ®I'OC COO, ycraHaBiIMBarOTCA TpeOOBaHUS K pe3yiabTaTaM OCBOCHHS
00y4JarIUMHUCS TIPOrpaMM CpeHEro o0Iero o0pa3oBaHus: JIMYHOCTHBIM, METAIPEIMETHBIM U
MPEAMETHBIM.

JIMYHOCTHBIE PE3YJIBTATbBI

B CTPYKTYpPC JMYHOCTHBIX PE3YJIbTATOB OCBOCHHA IMPECAMCTA «buonorusay BbIJICIICHBI
CJIEIYIOIIUE COCTaBIAIONIME: OCO3HAHME OOYYAIOIIMMHCS  POCCUMCKON  TpaKJaHCKOU
UJEHTUYHOCTH — TOTOBHOCTHM K CAaMOPa3BUTHIO, CAMOCTOSATEIBHOCTH U CaMOOINPEIEICHUIO,
HAIMYUE MOTHBAIMM K OOy4YeHUIO OWOJIOTWH, LeJCHANpPaBICHHOE pa3BUTHE BHYTPEHHHUX
yOEKIEHUIM JTMYHOCTH Ha OCHOBE KJIIOUEBBIX LIEHHOCTEW M MCTOPUYECKUX TPaJULUN pa3BUTHUS
OMOJIOTMYECKOT0 3HAHUS, TOTOBHOCTh M CIIOCOOHOCTH OOyYarouuxcsi pyKOBOACTBOBAThCS B
CBOEH  JEATENbHOCTH  LIEHHOCTHO-CMBICIOBBIMU  YCTAHOBKaMH, NPHUCYLIUMU  CUCTEME
OMOJIOTHYECKOr0 00pa30BaHUs, HaJMYMe SKOJIOTMUYECKOTO IPaBOCO3HAHUS, CIIOCOOHOCTHU
CTaBUTH LCJIN U CTPOUTD )KU3HCHHBIC ITJIAHBI.

JInuaOCTHBIC PE3yJbTaTbl OCBOCHUA IMPECAMCTA «bnonornsay JOCTUI'alOTCA B CIOHUHCTBEC
y4eOHOM M BOCIUTATEIbHON AEATEILHOCTH B COOTBETCTBHM C TPAAUIIMOHHBIMH POCCHUHCKUMU
COIIMOKYJIbTYPHBIMH, UCTOPUYECKUMH U JyXOBHO-HPABCTBEHHBIMHU LIEHHOCTSAMM, IPUHATHIMU B
0011ecTBE MpPaBWIAMH W HOPMaMHU TOBEJIEHUS M CIOCOOCTBYIOT MPOILIECCaM CaMONO3HAHUS,
CaMOBOCIIMUTAHUA W CaMOpPAa3BUTUS, PA3BHUTUA BHYTpeHHCﬁ no3uuuu JIMYHOCTH, IMAaTpUOTU3MaA,
YBaXXEHUS K 3aKOHY M IPABOIOPSAKY, YEIOBEKY TpyJa U CTaplieMy IMOKOJEHUIO, B3aUMHOIO
YBOKEHUS, OEpPEeKHOTO  OTHOIIEHHUS K  KyJIbTypHOMY  HACIEOUI0O U  TPaJUIUsAM
MHOTOHAalIMOHAJIBHOTO Hapoaa Pocculickoit @enepanuu, Npupoae U OKPYKAOLIEH Cpee.

JImuaOCTHBIC PE3YIbTATBl OCBOCHUSA yq€6HOFO npeamMeTa «brnonorus JOJDKHBI OTpaXXaThb
TOTOBHOCTb M CHOCOOHOCTH O0YyYaroIIUXCsl pPyKOBOJACTBOBATHCS C(HOPMHUPOBAHHOW BHYTpPEHHEU
MO3ULIMEH JMYHOCTH, CHUCTEMON IIEHHOCTHBIX OpUEHTAlMi, TO3UTUBHBIX BHYTPEHHHUX
yOeXJIEHU, COOTBETCTBYIOIIMX TPAJWIHUOHHBIM IIEHHOCTSM POCCHUUCKOTO  0OIIecTBa,
PACIIMPCHUC KU3HCHHOT'O OIIBITA W OIbITa ACATCIBHOCTH B IMPOLCCCE p€ain3allid OCHOBHBIX
HaIlpaBJIE€HUN BOCIIUTATEIbHOMN 1€ATEIbHOCTH, B TOM YUCJIE B YACTH:

1) rpaIaHCKOr0 BOCIIUTAHMSA:

c(hOPpMUPOBAHHOCTh TPAKIAHCKOM TO3UIIMH  OOy4YalOMIeTOCs KaKk AaKTUBHOTO H
OTBETCTBEHHOT'O YIEHA POCCUICKOTO 00IIECTBA;

OCO3HAHHE CBOMX KOHCTUTYIIMOHHBIX TMpaB M OOS3aHHOCTEH, yBakeHHWE 3aKOHa U
MpaBONOPSJIKA;

TOTOBHOCTHh K COBMECTHOI TBOpquKOfI ACATCIIBHOCTH IIPpX CO3JaHUU y’—Ie6HBIX ITIPOCKTOB,
pPEIICHUN y‘IG6HBIX 1 IO3HAaBATCJIbHBIX 3a/a4, BBIIIOJTHCHUU OMOJIOTHYECKHUX OKCIICPUMCHTOB;,

CIIOCOOHOCTh  ONPENENATh COOCTBEHHYIO TIO3HMIIMIO TIO OTHOIIGHHIO K SIBICHUSM
COBPEMEHHOM KU3HU U OOBSICHSATH €€;

YMCHUEC YUYUTBIBATH B CBOUX )IefICTBHSIX HGO6XOJII/IMOCTI) KOHCTPYKTHUBHOI'O
BSaI/IMO,ZIeI\/’ICTBI/IH JIIO)ICP'I C pasHbIMHA y6e)KJIGHI/I$IMI/I, KYJbTYPHBIMU LHEHHOCTSAMU U COLIMAJIbHBIM
MOJIOKEHUEM;
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TOTOBHOCTh K COTPYJHHUYECTBY B TIPOIECCE COBMECTHOTO BBHITIOTHEHHS Yy4YeOHBIX,
MO3HABATENIbHBIX W UCCJIEIOBATEIbCKUX 3aJlay, YBAXUTEIHHOTO OTHOIICHUS K MHEHHIO
OTIOHEHTOB MPH 00CYX JACHUU CIIOPHBIX BOIIPOCOB OMOJIOTUYECKOTO CONEPIKAHNUS;

FOTOBHOCTh K T'YMaHUTApPHOU U BOJIOHTEPCKOM 1€ATEIbHOCTH;

2) NaTPMOTHYECKOT0 BOCITUTAHMS:

c(hOpPMUPOBAHHOCTH POCCHICKOM TPKIAHCKOW UICHTHYHOCTH, TATPUOTH3MA, YBAKCHHUS K
CBOEMYy HApoOAy, 4yBCTBa OTBETCTBEHHOCTHM Iepel POoIMHON, TrOpAOCTH 3a CBOM Kpai, CBOKO
Ponuny, cBOM A3BIK M KYJIBTYPY, POILJIOE U HACTOSALIEE MHOTOHALIMOHAIBHOr0 Hapoaa Poccuu;

LEHHOCTHOE OTHOLIEHHE K MPUPOJAHOMY HACIEIWI0 M MAMSITHUKAM IIPUPOJBI,
JTOoCTH>XKeHUsIM Poccuu B HayKke, UCKYCCTBE, CIIOPTE, TEXHOJIOTHUSIX, TPY/IE;

CIIOCOOHOCTh OIICHUBATh BKJIAJ POCCHUMCKUX YUYEHBIX B CTAHOBIIEHUE U pPa3BUTHE
OHMOJ0TUH, TOHUMAaHUS 3Ha4eHUsl OMOJIOTHH B IO3HAHUU 3aKOHOB IIPUPO/IbI, B )KU3HU YEJIOBEKa U
COBPEMEHHOT0 00IIeCTBa;

uaenHas yoexxJ1IEHHOCTh, TOTOBHOCTh K CITY>KEHHIO U 3amuTe OTedecTBa, OTBETCTBEHHOCTh
3a ero cyas0y;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSL:

OCO3HaHUE AYXOBHBIX LIEHHOCTEH POCCUICKOr0 HapoAa;

c(hOopMUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, STHUECKOTO MOBEICHHUS;

CIIOCOOHOCTH OLIEHUBATh CUTYAIlMI0 U NMPUHUMATh OCO3HAHHBIC PEIICHUS, OPUECHTUPYSICH
Ha MOPAJIbHO-HPABCTBEHHBIE HOPMBI U LICHHOCTH;

OCO3HaHHUE JIMYHOTO BKJIaJla B IOCTPOEHUE YCTOMUMBOTO OYyAyIIero;

OTBETCTBEHHOE OTHOIICHHE K CBOMM pOAMUTENSAM, CO3JaHUI0O CEMbH Ha OCHOBE
OCO3HAHHOTO MPUHATUS [IEHHOCTEH CEMEHHOMN KU3HU B COOTBETCTBUU C TPAIULIMSIMH HAPOJIOB
Poccuu;

4) 3cTeTHYEeCKOr0 BOCIMTAHMS:

ACTETUYECKOE OTHOIICHHE K MHUPY, BKJIOUas ICTETUKY ObITa, HAYYHOTO M TEXHHUYECKOTO
TBOPYECTBA, CIIOPTA, TPYAQ, OOIIECTBEHHBIX OTHOIIICHHUI;

MOHUMaHUE SYMOIIMOHAJIBHOT'O BO3/IEUCTBUS KUBOM NPUPOBI U €€ [IEHHOCTH;

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

5) ¢usuyeckoro BocnuTaHHUS, (POPMHPOBAHHUA  KYJIbTYPbI 30POBbSI M
3MOIMOHAJIBHOIO 0JIArONOJIY M :

MOHMMAaHWE U peann3alus 3J0pOoBOro U 06e30MacHOro oopasa *KU3HU (370pOBOE MUTAHUE,
COOJII0/ICHNE TUTUEHUYECKUX TPABUJI U HOPM, COATaHCHUPOBAHHBIA PEKUM 3aHATUM U OTIHIXA,
perynsipHass ¢Gu3MYECKas aKTHUBHOCTH), OEPEKHOr0, OTBETCTBEHHOTO U KOMIIETEHTHOTO
OTHONICHUSI K COOCTBEHHOMY (PU3UYECKOMY M IICUXHUYECKOMY 3/I0POBBIO;

MOHMMAaHUE I[EHHOCTH TPaBWJI WHAMBUIYAIBHOTO M KOJUIEKTUBHOTO O€30MacHOro
MOBEJICHUS B CUTYAIUAX, YTPOKAIOIINX 3JOPOBBIO M JKU3HU JTFOJICH;

OCO3HAHUWE TOCJIEICTBUN M HENMPHUSATHS BPEIHBIX MPUBBIYEK (YHMOTPEOICHHS aJIKOTOJS,
HApPKOTHUKOB, KYPEHHUS);

6) TPY10BOr0 BOCIIUTAHHUSA:

TOTOBHOCTH K TPYY, OCO3HaAHUE IIEHHOCTH MAacTEPCTBA, TPYI0TIO0HE;

TOTOBHOCTb K aKTUBHOM JEATEIHHOCTH TEXHOJIOTHYECKON M COIMAIbHOM HAPABJICHHOCTH,
CIIOCOOHOCTh ~ WHUIIMMPOBATh, IUIAHUPOBATh W CaMOCTOSITENBHO  BBHIMIOJMHATH — TaKyrO
JIeATEbHOCTb;
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UHTEpEC K Pa3IU4HbIM chepaM MpodhecCHOHAIBHONW NEeATETbHOCTH, YMEHHUE COBEPIIATh
OCO3HAHHBII BEIOOp OyAyIIel Ipodeccuu 1 peaarn30BhIBaTh COOCTBEHHbIC KU3HEHHBIC TIAHBI,

TFOTOBHOCTh M CHOCOOHOCTh K OOpa30BaHUIO M CaMOOOpPa30BaHUIO HAa MPOTSHKEHUHU Beei
KHU3HM,

7) 3KOJI0TrN4YeCKOr0 BOCIIMTAHMSA:

HKOJIOTHYECKH IIeJIeCO00pa3Hoe OTHOIIEHUE K MPUPOAE KaK UCTOUHUKY JKH3HHU Ha 3emie,
OCHOBE €€ CYILLECTBOBAHHS;

HOBBIIIEHUE YPOBHS 3KOJIOIMYECKOM KyJIbTYpbl: INPUOOpETEHHE OIbITa IJIAHWPOBAHUS
IOCTYTIKOB M OLIEHKH UX BO3MOJKHBIX ITOCJIEACTBUH JUIsl OKPY KAIOLIEH Cpeibl;

0CO3HAHME TTI00ATBHOTO XapaKTepa 3KOJIOTHYECKUX Mpo0IeM U MMy Tel nX pelieHus;

CHOCOOHOCTH HMCIIOJIB30BaTh NMPHOOpPETaeMble IPU U3YUYEHUH OMOJIOTMH 3HAHHS U yMEHUS
IpU pEILIEHUuH MpoOJieM, CBS3aHHBIX C palMOHAJIBHBIM IPHPOJIONOJIB30BaHUEM (COOII0AEHNE
IpaBUJ MOBEICHUS B INPHUPOJIE, HANPABICHHBIX HAa COXpPAHEHUE PABHOBECHsI B 3KOCHCTEMAX,
OXpaHy BHUIOB, YKOCHCTEM, Orochepsl);

AKTUBHOE HENPUATHE NEHCTBUH, NMPUHOCALIMX BPEI OKpY’KAIOUIeW MPHPOIHOU cpene,
YMEHHE NPOTHO3MPOBATH HEOJIAroNpHUSATHBIE SKOJIOTHYECKHE MOCIEICTBUS MPEANPUHUMAEMbIX
JeMcTBUH U IPEeOTBpallaTh UX;

HAJIMYME PA3BUTOTO HKOJOTHYECKOTO MBIIUICHUS, SKOJOTUYECKOW KYJIbTYphI, OIBITA
NEeSITeTPHOCTH  OKOJIOTUYECKOH  HANpaBlIEHHOCTH, YMEHHS pPYKOBOJCTBOBAaThCSI HMH B
[I03HABATEIbHOM, KOMMYHUKATUBHOW W COLIMAIBHOM NpakTHKE, TOTOBHOCTH K Y4YacTHIO B
IPAaKTUYECKOH J1eATeIbHOCTH 3KOJIOTHYECKON HaIllPaBICHHOCTH;

8) HeHHOCTH HAYYHOI0 O3HAHMA:

c(OpMHUPOBAHHOCTh ~MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3sBUTHsI HAyKM M OOLIECTBEHHOW TPAKTUKH, OCHOBAaHHOIO Ha JUalore KyJjbTyp,
CHOCOOCTBYIOILIETO OCO3HAHUIO CBOET0 MECTA B MOJIMKYJIBTYPHOM MHPE;

COBEPILICHCTBOBAHUE S3BIKOBOW M UATATEILCKOW KYJIBTYPBI KaK CPEJICTBA B3aNMOACHCTBUS
MEXTY JIFOJIbMU ¥ TTO3HAHUS MUPA;

NOHMMaHHe cnenu(uku OMONOrMH Kak HAyKH, OCO3HaHMs €€ posid B (OPMHPOBAHUU
paLMOHATIBHOIO HAyYHOT'O MBIIUIEHUS, CO3/IaHUU LIEJIOCTHOTO MPEACTABICHUs 00 OKpY’KaroIeM
MHUpe KaK O EIWHCTBE TNPUPOABI, 4YelIOBeKa W OoOmecTBa, B TO3HAHWUU NPUPOIHBIX
3aKOHOMEPHOCTEH U pelIeHnH MpoodieM COXpaHEeHUsl IPUPOIHOTO PaBHOBECHS;

yOexIEHHOCTh B 3HAUUMOCTH OHMOJIOTMHU JUIsI COBPEMEHHOW LMBMIM3AIMU: 0OecreueHus
HOBOT'O YPOBHS Pa3BUTHsSI MEIMIIMHBI, CO3JaHHE MEPCHEKTHBHBIX OMOTEXHOJIOTUH, CITOCOOHBIX
pemarh pecypcHble MpoOaeMbl pa3BUTHUS YEJIOBEUECTBA, MOMCKA MyTeH BBIXOAA U3 II100aJIbHBIX
HKOJIOTMYECKUX MPOoOJIeM U oOecreueHus nepexoa K yCTONYMBOMY Pa3BUTHIO, PAllMOHATIbLHOMY
UCTIOJIb30BaHUIO MPUPOIHBIX PECYPCOB U (HOPMUPOBAHHIO HOBBIX CTAH/IAPTOB JKU3HHU;

3aMHTEPECOBAHHOCTh B MOJYYEHUU OMOJOTMYECKMX 3HAHWH B LIEJISIX MOBBIMICHUS 0O0IIei
KYJIBTYpBl, €CTECTBEHHO-HAYYHOH T'PaMOTHOCTH, KaK COCTAaBHOW 4YacTH (HyHKIIMOHAIHLHOU
rpaMOTHOCTH o0yuaromuxcs, GopMUpPYEeMOil pu N3y4eHUN OHOJIOTHH;

NOHMMaHHE CYIIHOCTH METOJIOB MO3HAHHWS, HCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKaXx,
CHOCOOHOCTH HCMOJb30BaTh IMOJyyaeMble 3HAHUS Ui aHalIW3a M OOBACHEHHs SBJICHUMN
OKpY’KaIOIIeT0 MHpa M TPOHCXOIIMNX B HEM W3MEHEHHWH, yMEHHWE JeiaTh OOOCHOBaHHBIE
3aKIIIOYCHHST Ha OCHOBE HAYYHBIX (AKTOB M HWMEIOMIUXCS MAHHBIX C IIETbI0 TTOJyYeHUS
JIOCTOBEPHBIX BHIBOJIOB;

CHOCOOHOCTh CaMOCTOSITENIBHO HCMOJIb30BaTh OWOJIOTUYECKUE 3HAHUS JUISl peIleHUs
po0JeM B peabHbIX KU3HEHHBIX CUTYalLlUsX;
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OCO3HaHHUC LICHHOCTH HaquOﬁ ACATCIIbBHOCTU, TOTOBHOCTH OCYHICCTBJIATL NPOCKTHYIHO U
HCCICAOBATCIILCKYIO ACATCIIbBHOCTD HHAUBHUAYAJIbHO U B I'PYIIIIC,

TFOTOBHOCTb M CHOCOOHOCTh K HENPEpHIBHOMY OOPa30BaHUI0 U CaMOOOpPa30BaHMIO, K
AKTUBHOMY IIOJYYEHUIO HOBBIX 3HAaHMM 1O OHOJOIMH B COOTBETCTBMM C >KU3HEHHBIMHU
NOTPEOHOCTSMH.

METANPEJMETHBIE PE3YJIbTATHI

MeranpeameTHble pe3ysibTaTbl OCBOEHHs y4yeOHOro mpeamera «buoJorus» BKIIOYAKOT:
3HaYMMble A8  (OPMHUPOBAHUS MHUPOBO33PEHUS OOYYAIOIUXCA  MEXAUCUUIUIMHAPHBIE
(MeXmpeMeTHbIE) 00LIeHayYHbIE TOHATHS, OTPAXKAIOIIHNE [EJIOCTHOCTh HAYYHOH KapTHHBI MHpa
U cnenu(uKy METOJ0B MO3HAHHMSI, UCIIOIb3yEeMbIX B €CTECTBEHHBIX HayKax (BEIECTBO, YHEPIHUs,
SBJICHUE, IpPOILeCcC, CHCTeMa, HAayuHbId (DaKkT, MPUHLUI, TUNOTE3a, 3aKOHOMEPHOCThb, 3aKOH,
TEOpHsl, UCCleloBaHue, HaOII0/eHUe, U3MEpEHUE, HKCIEPUMEHT U JPYIUX), YHUBEpCAJIbHbIC
yueOHble JeiCcTBUS (I03HABAaTEIbHbIE, KOMMYHHUKATUBHbIC, PETYJATUBHBIE), 00eCIEeUUBAIOIINE
¢dopmupoBaHre (YyHKIMOHAIBFHOW T'PAaMOTHOCTH M COLHAIBHOW KOMIETEHIMH O0YYaroluxcs,
CHOCOOHOCTh o0yyaroImuxcs UCIOJIb30BaTh OCBOCHHbIE MEXIUCLUIUITMHAPHBIE,
MHUPOBO33PEHUYECKHE 3HAHMS W YHHUBEpCaJbHble Yy4eOHble JEHCTBHS B IIO3HABATEIBHOM U
COLIMAJIbHON ITPAKTHKE.

MeranpeameTHble pe3ysibTaThl OCBOEHUS IPOrpaMMbl CpEIHEro oouero odpa3oBaHuUs
JIOJKHBI OTPakaTh:

OBJajieHHe YHUBEPCAJIbLHBIMH Y4eOHBIMH M03HABATEIbHBIMH /ICHCTBUSAMM:

1) 6a30Bble JIOTHYECKHUE JIeiiCTBUS:

CaMOCTOSITENIbHO (POPMYJIMpPOBaTh U aKTyaJlu3UpoOBaTh MpoOJIeMy, paccMaTpuBaTh €€
BCECTOPOHHE;

UCMOJIb30BaTh IPU OCBOCHUU 3HAaHUM NpPUEMBI JIOTMYECKOrO MBIIUICHUs (aHalu3a,
CUHTE3a, CpaBHEHUs, Kiaccuukanuu, o0000IIeHus1), pPacKpbIBaTh CMBICI OHMOJIOTHYECKUX
MOHITUN (BBIIEIATH UX XapaKTEPHbIE IPU3HAKH, YCTAHABIUBATh CBS3U C APYTUMHU NOHSTUSIMHU);

ONpEACIATh LENN JEATEIbHOCTH, 3aJaBas IapaMeTpbl U KPUTEPUHM HX JOCTHIKECHHS,
COOTHOCHTB PE3YJIbTaThl AEATEILHOCTHU C IIOCTABICHHBIMU LIEIISIMU;

UCIOJIb30BaTh OMOJIOTHUECKUE MOHATUS AN O0OBsCHEHHMS (aAKTOB U SIBICHUHM KHUBOMH
HPUPOJIBI;

CTPOUTH JIOTUYECKUE pacCyXKIEHUS (MHIYKTHUBHBIC, JAEIyKTUBHBIE, IO aHAJOTHH),
BBISBIISAT 3aKOHOMEPHOCTH M NPOTHUBOPEUHUS B PaCCMATPUBAEMBIX SIBICHHUSAX, (OPMYIHPOBATH
BBIBOJIbI U 3aKJIFOUYEHHS;

PUMEHSTh CXEMHO-MO/JIENIbHbIE CPEACTBA JUIS MPEACTaBICHUS CYIIECTBEHHBIX CBS3EeH U
OTHOIIICHUN B W3Yy4YaeMbIX OMOJOTHYECKMX OOBEKTaX, a TAKKe MPOTHBOPEUYHMA PA3HOTO POJa,
BBISIBJICHHBIX B PA3JIUYHBIX HHPOPMALIMOHHBIX UCTOYHHUKAX;

pa3pabaTbIBaTh IJIaH PELICHUs MPOOJIEMBbI ¢ YUETOM aHaIM3a UMEIOIIUXCS MaTepUAbHBIX
U HeMaTepUaIbHBIX PECYPCOB;

BHOCUTb KOPPEKTUBBI B JESATEIbHOCTb, OLIEHUBATh COOTBETCTBUE PE3YJIbTATOB LEINSIM,
OLICHUBATh PUCKU MOCIEICTBUN AESITEIbHOCTH;

KOOPJIMHUPOBATh M BBIIOJHATE pPabOTy B YCIOBUSX pEAITbHOTO, BUPTYaJbHOTO U
KOMOMHHMPOBAHHOTO B3aUMOJICHCTBHUS;

pa3BUBaTh KPEATUBHOE MBIIIIJICHUE NPU PEIICHUH KU3HEHHBIX IPoOIIeM.

2) 0a30BbIe HCCIeI0BATEIbCKHE TeHCTBUS:
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BJIAJICTh HaBBIKAMHU y4EOHO-HCCIEI0BATENBCKON U MPOEKTHOU NEATENLHOCTH, HaBBIKAMHU
paspenieHus: npodiieM, ClOCOOHOCTBIO U TOTOBHOCTBIO K CAMOCTOSITENIbHOMY IOHCKY METOIOB
peLIeHHs] IPAKTUYECKUX 3a/1a4, IPUMEHEHHIO Pa3IMYHbIX METO0B IIO3HAHUS;

UCIOJIb30BaTh PA3JIUYHbIE BUJBl AEATEIbHOCTH I0 IOJYYEHUIO HOBOTO 3HAHMS, €ro
UHTEpIpEeTaln, NPeoOpa30BaHUI0O U MPUMEHEHHIO B YUEOHBIX CHUTYalMsX, B TOM YHUCIE TpU
CO3JIaHUH YYEOHBIX U COIIMATIBHBIX IPOCKTOB;

(dbopMHpOBaTh HAYYHBIH THIT MBIIUICHHS, BIAJCTh HAYYHOU TEPMUHOIOTHUEH, KIIIOYEBBIMH
HOHATUSAMH U METOAAMU;

CTaBUTh U (OPMYJIMPOBATH COOCTBEHHbIE 3aJaud B OOPa30BaTENbHOW JEATEIBHOCTH U
KU3HEHHBIX CHUTYallHsX;

BBISIBJISITH [IPUYMHHO-CIICACTBEHHbIE CBSI3M U aAKTyaJM3UpOBaTh 3aJady, BbIABUIATh
rUNoTe3y €€ pelleHus, HaXOAWUThb AapryMEHThl JUll J0Ka3aTelbCTBA CBOUX YTBEP)KICHHH,
3aJlaBaTh apaMeTpbl U KPUTEPUU PELLICHUS;

AQHIM3UPOBATh IIOJYYEHHbIE B XOJE€ pEUIEHUS 3a7aud pPe3yJbTaTbl, KPUTHUYECKU
OLICHUBATh UX JIOCTOBEPHOCTh, IPOrHO3UPOBATH N3MEHEHNE B HOBBIX YCIIOBHUSAX;

JlaBaTh OLIEHKY HOBBIM CUTYallUsIM, OLEHUBATh IPUOOPETEHHBIN OIBIT;

OCYILECTBIIATh IIEJICHANPABICHHBIN MOMCK INEpPEeHOCca CPEACTB U CIOCOOOB JeHcTBUS B
poQeCCHOHATIBHYIO CPEY;

YyMETb IEPEHOCUTHh 3HAHWS B  I[IO3HABATEJIIbHYIO U  IPAKTUYECKyl0 olrnactu
KHU3HENIeATEIIbHOCTH;

YMETb UHTEIPUPOBATh 3HAHUS U3 Pa3HBIX NPEIMETHBIX 00JIacTei;

BbIIBUTaTh HOBBIE WUJEH, IpEAjararb OpUTHMHAJIbHbIE MOJXOAbl U PELICHHs, CTaBUTh
po0JIEMBI U 3a/1a4H, JOMYCKAIOLIUE aJIbTEPHATUBHBIE PEIICHNUS.

3) padora ¢ nngopmanmeii:

OpPUEHTHPOBAThCSl B PA3IMUHBIX MCTOUYHUKAX HMH(pOpMaIuM (TEKCTe ydyeOHOro mocodwus,
HAy4YHO-TIOMYJISIPHOM JIUTEpaType, OMOJIOTUYECKUX CIIOBApAX M CIPABOYHMKAX, KOMIIbIOTEPHBIX
0a3ax maHHbIX, B VHTepHere), aHAIM3UPOBaTh WHGOPMALMIO DPAJIMYHBIX BUIOB U (QOpPM
IIPEJICTaBJICHUS], KPUTUYECKH OLIEHUBATh €€ JOCTOBEPHOCTh M HEITPOTUBOPEUYNBOCTD;

(GopMyIMpOBaTh 3ampoChl M TNPUMEHSATh PazIMYHbIE METOJAbl NpPH IOHCKE U O0TOOpe
Ouosiornueckoi MHpopMaIuu, HeOOXOAMMOM JIJIsi BEITIOJIHEHHS YUEOHBIX 33]1a4;

NpUOOpETaTh OMBIT HCHOJB30BaHUS MH(POPMAIMOHHO-KOMMYHHUKATUBHBIX TEXHOJOTHH,
COBEpILEHCTBOBATh KYJIbTYPY aKTUBHOTO UCIOJIb30BAHUS PA3TUYHBIX ITOUCKOBBIX CHCTEM;

CaMOCTOSITENIbHO BbIOMpPATh ONTHUMAJbHYIO (OpMY THPEACTaBICHUS OHOJIOTHYECKOM
uH(popMaluu (cxemsl, TpaduKH, JUarpaMMbl, TaOIHIIbI, PUCYHKH U IPYroe);

HCIIOJIb30BaTh HAyYHBIH $3bIK B KauecTBE CpeACTBa NpH paboTe C OHOJOTHYEeCcKOU
uHpopMaLrell: TPUMEHATh XUMHUYECKHe, (PU3UYecKre U MaTeMaTH4eCKUe 3HAKU U CHUMBOJIBI,
dopmynbl, abOpeBHaTypy, HOMEHKIATYpy, HCIOIb30BaTh U TMPeoOpa3oOBBIBATH 3HAKOBO-
CUMBOJINYECKUE CPEACTBA HAJISIHOCTH;

BJIa/IeTh HABbIKAMHU pAacCloO3HAaBaHUS U 3alIMTHl HHpOpMAIMH, HHOOPMALIMOHHON
0€30M1aCHOCTH JTMYHOCTH.

OBJajieHHe YHUBEPCAIbHBIMH KOMMYHUKATHBHBIMM el CTBUSIMU:

1) oOmenue:

OCYHIECTBIISITh KOMMYHHMKAIIUN BO BCEX C(epax KM3HU, AKTUBHO y4aCTBOBATh B JHAJIOTe
WIN JIUCKYCCUU TI0 CYIIECTBY 00CYyXJaeMoil TeMbl (YMEHHE 3a/laBaTh BOIPOCHI, BBICKa3bIBATh
CYX/IEHUS OTHOCHUTEJIBHO BBIMIOJHEHUs TMIpe/ylaraéMoi 3ajadyd, YYWUTBIBATH WHTEPECHl U
COINIACOBAHHOCTb MO3ULUHI IPYTUX YYaCTHUKOB JUAJIOTa UM JUCKYCCUH);
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pacrio3HaBaTh HeBepOaJbHBIC CpeICTBa OOLICHMs, TMOHUMATh 3HAUYEHHE COLMAIBHBIX
3HAKOB, IPEANOCHUIOK BOZHUKHOBEHHUSI KOH(IIMKTHBIX CUTyallli, YMETh CMATYaTh KOH(PIUKTHI U
BECTH I1EPErOBOPHI;

BJIAJCTh PA3JIUYHBIMU CIIOCOOAMHU OOLIEHHMS M B3aUMOJEHCTBUS, MOHMMATh HaMEpPEHUS
JPYTUX JIOACH, IPOSIBIATh YBAKUTEIHHOE OTHOILICHHWE K COOECETHUKY U B KOPPEKTHOH (opme
(bopMyIHpOBaTH CBOU BO3PAKECHUS;

pa3BEPHYTO W JIOTMYHO H3JIaraTb CBOK TOUYKY 3PEHUS C HCIOJIb30BAHUEM SI3BIKOBBIX
CPEJICTB.

2) coBMeCTHasl 1eATeJIbHOCTD:

NOHMMATh M HMCIIOJIb30BaTh NPEUMYIIECTBA KOMAHIHOW M MHIUBUIYaTbHONH pabOTHI IpU
peleHn OMOIOTUYECKOH MPOoOIeMbl, 000CHOBHIBATh HEOOXOAUMOCTh IPUMEHEHHUS TPYIIIOBBIX
(GbopM B3aMMOAEHUCTBUS NIPH PELLICHUH yueOHOM 3aauu;

BbIOMpPATh TEMATUKY U METO/bl COBMECTHBIX JCHCTBUH ¢ yu€TOM OOLIMX HMHTEPECOB U
BO3MOXKHOCTEM Ka)kJI0T0 4ieHa KOJUIEKTHBA,

IPUHUMATh LEIM COBMECTHOM JEATEIbHOCTH, OPIraHW30BbIBaTH M KOOPJIWHUPOBATH
JEUCTBUS 1O €€ JOCTHXKEHMIO: COCTaBIAThH IUIAH JIEWCTBUM, paclpencsiATh POl € Y4ETOM
MHEHHUH YYaCTHUKOB, 00CYKIaTh Pe3yIbTaThl COBMECTHON paboThl;

OILICHUBATh Ka4eCTBO CBOETO BKJIAJA U KAXKJOTO YYaCTHHKA KOMaHJIbI B OOLIMI pe3yibTaT
10 pa3pabOTaHHBIM KPUTEPHSIM;

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

OCYLIECTBJISITh MO3UTUBHOE CTPATETMYECKOE IIOBEJIEHUE B pPAa3IMUHbIX CUTYyalUsX,
IPOSIBIISATH TBOPUYECTBO U BOOOpAKEHUE, ObITH MHUIIMATHBHBIM.

OsgiaieHHe YHHBEPCAJIbHBIMHU PEryITHBHBIMH JCHCTBUSIMH:

1) camoopranuzanms:

UCIIOJIb30BaTh OMOJIOTMYECKHE 3HAHUS JJs BBIABIECHUS NpoOJeM M HUX pelIeHHus B
YKU3HEHHBIX U YYEOHBIX CUTYalUAX;

BbIOMpPATh Ha OCHOBE OMOJIOIMYECKHX 3HAHUH LIEJIEBbIE M CMBICIIOBBIE YCTAHOBKU B CBOUX
JEUCTBUAX M IMOCTYINKax IO OTHOLIEHUIO K >KMBOW INPHUPOAE, CBOEMY 3I0POBBIO U 30POBBIO
OKPYXarOIIHX;

CaMOCTOSITENIbHO OCYIIECTBIISTh MO3HABATEIbHYIO JESATEIbHOCTh, BBISBIATH MPOOJIEMBI,
CTaBUTh U (OPMYJIHPOBAaTh COOCTBEHHBIE 3a/Ja4l B 0Opa30BATENBbHOM JEATEIBHOCTH U
JKU3HEHHBIX CUTYallUsX;

CaMOCTOSITENIbHO COCTABJISATH IUIAH PELIeHUs! MPoOIeMbl C YUETOM UMEIOLUXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U MPEIIOYTEHUN;

JIaBaTh OLIEHKY HOBBIM CUTYaLUsIM;

pacuIMpsATh paMKH Y4eOHOTIO IPeMETa Ha OCHOBE JIMUHBIX MPEANOUTECHUH;

JIeJIaTh OCO3HAHHBIN BBIOOP, apryMEHTHPOBATh €ro, OpaTh OTBETCTBEHHOCTH 3 PELICHHUE;

OILICHUBATh MPUOOPETEHHBIN OTIBIT;

CHocoOCTBOBATh (POPMUPOBAHMIO M TPOSIBIICHUIO IIMPOKOM APYIUIIMH B Pa3HBIX 00JacTAX
3HAHUH, TOCTOSIHHO MOBBIIIATH CBON 00pa30BaTEeNbHBINA U KYJIbTYPHBIA YPOBEHb.

2) CaMOKOHTPOJIb:

JlaBaTh OLIEHKY HOBBIM CHUTYallUsIM, BHOCUTb KOPPEKTUBBI B JAESITEIBHOCTb, OLIEHHWBATH
COOTBETCTBUE PE3YJIbTATOB LENSM;
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BJIaJICTh HAaBBIKAMU ITO3HABATEIHHON pedIeKCHU KaK OCO3HAHUS COBEPIIAEMBIX JeHCTBUI
U MBICIIUTENBHBIX POIECCOB, UX PE3YJIbTATOB U OCHOBAHHIA, CIIOIB30BATH MPUEMBI peIIeKCUU
JUIs OLIEHKU CUTYyalluH, BBIOOPA BEPHOT'O pEILEHMS;

YMETb OLIEHUBATh PUCKH U CBOEBPEMEHHO IIPUHUMATD PELICHUS 110 UX CHIKEHUIO;

IIPUHUMATh MOTUBBI U apIyMEHTBI JAPYTUX IIPU aHAIU3€ PE3YJIbTATOB JEATEIBHOCTH;

3) npuHsATHE ce0S M APYIUX:

NPUHUMATD ce0s1, TOHUMAast CBOM HEJOCTATKU U IOCTOMHCTBA;

IIPUHUMATH MOTHBBI U apIYMEHTBI JPYTUX IIPH aHAJIU3€E PE3yJIbTATOB ACATEIbHOCTH;

IPU3HABaTh CBOE MPAaBO U MPaBO JAPYTUX Ha OIIMOKHY;

pa3BUBATh CIIOCOOHOCTH MTOHUMATh MHUP C MO3UIMU APYTOTO YEJIOBEKA.

INPEAMETHBIE PE3YJIBTATbBI

[TpenmerHble pe3ynbraThl ocBoeHUs nporpaMMbl COO no 6uonoruu Ha 6a30BOM ypOBHE
BKITIOYAIOT crieruduyueckue st yaeOHoro npeamera «buoiorus» HaydHble 3HAHHSA, YMEHUS U
CIocoObl JEMCTBUII 1O OCBOEGHMIO, HMHTEpPHpPETAMUd U NIpeoOpa3OBaHUI0 3HAHWM, BHJbI
JeSITEIbHOCTH 10 MOJyYSCHUIO HOBOTO 3HAHUS M NPUMEHEHMIO 3HAHUH B Pa3IUYHBIX y4eOHBIX
CUTyallUsIX, a TaKKe B pEAlbHbIX >KU3HEHHBIX CUTyalUsX, CBS3aHHbIX C Ouojorueil. B
porpaMMe IpeAMETHBIE Pe3yJIbTaThl MPEACTABICHBI IO TOAaM 00yUYCHHS.

[IpenmeTHble pe3yibTaThl OCBOEHUsI yueOHoro mnpeamera «buonorus» 6 10 knacce
JOJIKHBI OTPaXKaTh:

c(OPMHPOBAHHOCTb 3HAHUM O MeCTe M pOJU OMOJOrMM B CHCTEME HAay4HOTO 3HAaHUS
€CTeCTBEHHBIX HayK, B (DOPMUPOBAHHH COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTUHBI MHpa U
HAy4YHOTO MHUPOBO33PEHUS, O BKJIAJI€ POCCUMCKUX U 3apyOEKHBIX YUEHBIX-OUOJIOTOB B pa3BUTHE
6uonornu, PyHKIMOHAIBHOW IPaMOTHOCTH YeJIOBeKa JUIs peleHNs KU3HEHHBIX 3a/1a4;

YMEHHE PacKpbIBaTh COJEpKaHHE OMOJIOrMYECKHX TEPMHUHOB U MOHATHUN: )KU3Hb, KIIETKA,
opranusM, MeTtabonmu3m (0OMEH BeUIeCTB U MPEBpalleHHEe JHEpPruH), TOMEOCTa3
(camoperynsinusi), YpOBHEBasi OpraHu3alMsl JKUBBIX  CHUCTEM, CAMOBOCIPOM3BEICHUE
(penpoyKIys), HaCIEACTBEHHOCTh, K3MEHUMBOCTh, POCT U Pa3BUTHE;

yMEHUE u3jaraTb OHOJOTMYECKHE TeOopuu (KJIETOYHas, XPOMOCOMHas, MyTallMOHHAs,
[EHTpaJlbHasl JIoTMa MOJeKyJsipHOW Ouonorum), 3akonsl (I. Mennens, T. Moprana, H. W.
BaswiioBa) u yueHus (0 LleHTpax MHOT00Opas3us U MPOUCXOXKACHUSI KYJIbTYpHBIX pacTeHuil H. U.
BasuiioBa), onpenenars rpaHuilbl UX IPUMEHUMOCTH K KUBBIM CHCTEMAM;

yYMEHHUE BIaJIeTh METOJaMM HAy4YHOTO MO3HAHUS B OMOJIOTMHU: HAOIIOJEHHWE U ONHCAHUE
KHUBBIX CHCTEM, TIpPOLIECCOB M SBIECHUH, OpraHu3alus M MPOBEACHHE OHOJOTHYECKOTO
HKCIIEPUMEHTA, BBIIBM)KEHUE THIIOTE3bl, BBISBICHHUE 3aBUCHUMOCTH MEXAY HCCIETyEMbIMU
BEJIMYMHAMHU, OOBSICHEHHE TOJYYEHHBIX pe3yJbTaTOB, HCIIOJIb30BAHHBIX HAyUYHBIX MOHSATHUH,
TEOpUI U 3aKOHOB, YMEHHE JIEJIaTh BBIBOJIbI HA OCHOBAHUU IIOJyUYEHHBIX PE3YJIbTATOB;

YMEHHME BBLIEISATH CYLIECTBEHHBIE NMPU3HAKM BUPYCOB, KJIETOK MPOKAPHOT U JYKapHOT,
OJIHOKJIETOYHBIX ¥ MHOTOKJIETOYHBIX OPraHU3MOB, OCOOEHHOCTH IPOIIECCOB: OOMEHa BEUIECTB U
IpeBpalleHys] YHEPruu B KIETKe, (POTOCHHTE3a, IMIACTUYECKOrO0 M IHEPreTUYecKoro oOMeHa,
XEMOCUHTE3a, MUTO3a, MEH03a, OILIOJOTBOPEHHS, PA3MHOXKEHUSI, NHAUBUAYAIBHOIO Pa3BUTHUSA
opraHusma (OHTOI€He3);

yYMEHHE MPUMEHATH MOJTy4YEHHbIE 3HAHUS 7 00BSCHEHUS OMOJIOTMYECKUX IMPOIIECCOB U
SIBJICHUH, 17151 IPUHATUS IPAKTUUYECKUX PEIeHUI B TOBCETHEBHOM KU3HHU C LENbI0 O0ecTieueHust
0€30MIaCHOCTH CBOETO 3[0POBbS M 3/I0pPOBbSl OKPYXAIOIIUX JIIOJEH, COOMIONEHUS HOPM
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IPaMOTHOTO TOBEJCHHUSI B OKPYXaloIlell NpUpOIHON cpeae, MOHMMaHUE HEOOXOAMMOCTH
UCTIOJIb30BAaHUS JIOCTHKECHUN COBPEMEHHOW OMOJIOTMM M OMOTEXHOJOTHH U PallOHAIHLHOTO
MPUPOIONOIB30BAHUS;

YMEHHE pellaTh »JJIEMEHTapHble TEeHEeTHYECKHe 3a/Jadyl Ha MOHO- U JUTHOpUAHOE
CKpEIIMBaHKE, CLIETUICHHOE HACIIE0BAaHUE, COCTABIATh CXEMbl MOHOTHOPUIHOTO CKPEIIMBAHUS
JUTS IpEJICKa3aHMsI HAaClIe0BAaHUS IPU3HAKOB Y OPraHU3MOB;

YMEHHE BBINOJHATH JIAOOPATOPHBIE M MPAKTHYECKUEe padOThl, COONIIOIATh MpaBHia MPU
paboTe ¢ yueOHBIM U J1a0OpaTOPHBIM 000PYI0BAaHHEM;

yMEHHE KPUTHUYECKH OILICHHBATh M HHTEPIPETHUPOBATh HH(OpPMALHIO OHOJIOTHYECKOrO
COJepKaHUs, BKIIOYAIOUIYIO IICEBIOHAYYHBIC 3HAHMUSA W3 PAa3IMYHBIX HMCTOYHHUKOB (CpeacTBa
MaccoBOW MH(pOpMAIMH, HAYYHO-TIOMYJISIPHBIE MaTepUalIbl), STUYECKHE ACIIEKThl COBPEMEHHBIX
UCCJIEIOBAaHUM B OMOJIOTUH, METUIIUHE, OMOTEXHOJIOTUH;

YMEHHE CO3/1aBaTh COOCTBEHHbIE NHUCHBMEHHBIE U YCTHBIE COOOIIEHUs, 00001as
OMoNornYeckyr0o HHQPOPMALMI0O W3 HECKOJIBKMX HCTOYHHMKOB, TPAMOTHO HCIIOJIB30BaTh
NOHATUIHBIN armapaT OMOJIOTHH.

[IpenMeTHbie pe3yibTaThl OCBOEeHHsS yueOHOro mnpeamera «buonorus» 6 I1 knacce
JOJIKHBI OTPaXKaTh:

c(OPMHPOBAHHOCTh 3HAHUH O MECT€ W POJU OMOJOTHMH B CHCTEME HAay4YHOTO 3HAHUS
€CTeCTBEHHBIX HayK, B (DOPMUPOBAHHHM COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTUHBI MHpa U
HAYyYHOTO MHUPOBO33PEHUS, O BKJIAJIE POCCUNMCKHUX U 3apYOEKHBIX YUEHBIX-OUOIOrOB B pa3BUTHE
Ounonoruu, PyHKIMOHAIBHON IPaMOTHOCTH YeJIOBEKA JJIsl PEIICHUS )KU3HEHHBIX 3a/1a4;

YMEHHUE PaCKphIBaTh COICP)KaHUe OMOJIOTHUECKUX TEPMUHOB U IOHATHUI: BHI, TIOMYJISIIHS,
reHo(OoH, DBONIONMS, JBWXKYIUE CHIBI ((aKTOpB) 3BOJIONUHU, MPUCIOCOOICHHOCTD
OpPraHu3MOB, BHUA000pa30OBaHHE, SKOJOTWYECKHE (AKTOPBI, HKOCHUCTEMA, MPOAYLEHTHI,
KOHCYMEHTBI, PeIyLIeHTbI, LIeNN MUTaH!s, SKOJoruyeckas nupaMmua, buoreoueHos, ouocgepa;

yMEHHE W3iaratb Owuonorndeckue Teopuu (dBomronmoHHas Teopust Y. JlapBuHa,
CHHTETHUYECKAsi TEOPHs SBOJIOLNN ), 3aKOHBI U 3aKOHOMEPHOCTH (3aposiiieBoro cxoactsa K. M.
bapa, uepenoBanus riaBHBIX HampaBieHU u mytell sBomoru A. H. CeBeprioBa, yueHHs o
6uocdepe B. . BepHasackoro), onpenensTe rpaHULbI UX TPUMEHUMOCTH K KUBBIM CHCTEMaM;

YMEHHE BIIAJIETh METOJaMH HAyYHOTO MO3HAHWS B OMOJIOTWMHW: HAOIIOJCHWE W ONMHCAHUE
KHUBBIX CHCTEM, TIPOIIECCOB W SBJICHUH, OpraHW3alys | TPOBEICHHE OHOJOTHYECKOTO
HKCIEPUMEHTA, BBIJBI)KEHUE THUIOTE3bl, BBISBICHHE 3aBHCHUMOCTH MEXIY HCCIEAYEMbIMU
BEJIMUMHAMHU, OOBSICHEHHE TOJYYEHHBIX pEe3ylbTaTOB, HCIIOJIB30BAHHBIX HAYYHBIX MOHATHUH,
TEOPH U 3aKOHOB, YMEHHE JIeTIaTh BBIBOJIBI HA OCHOBAHHUH MOJYYSHHBIX PE3yJIbTaTOB;

YMEHHUE BBIICISTH CYIIECTBEHHBIE MTPU3HAKH CTPOCHHUSI OMOJIOTHUECKUX OOBEKTOB: BHJIOB,
HOMYJISAUN, TMPOJYLUEHTOB, KOHCYMEHTOB, pEIYIEHTOB, OHOTeOlEHO30B U HKOCUCTEM,
0COOEHHOCTH  TIPOLIECCOB:  HACIEICTBEHHOHM  HM3MEHYMBOCTH, €CTECTBEHHOIOo  OTOOpa,
BUI000pa30BaHus, MPHUCIIOCOOIEHHOCTH OPTaHM3MOB, JCHCTBHSI SKOJIOTMYECKHX (aKTOPOB Ha
OpTraHU3MBI, TIEPEHOCA BEIIECTB U MMOTOKA SHEPTHH B HYKOCHCTEMAaX, aHTPOIIOTEHHBIX M3MEHEHUH
B JKOCHUCTEMax CBOEH MECTHOCTH, KPYrOBOpOTa BELIECTB M OHMOT€OXMMHUYECKHUX LHUKIOB B
ouocdepe;

YMEHHE TMPUMEHSTHh TMOJTY4YCHHBIC 3HAHUS U OOBSCHEHUs OMOJIOTHUYECKUX IMPOIECCOB U
SIBIICHUM, JIJISI IPUHSTHS IPAKTUIESCKUX PEIICHUH B MOBCETHEBHOMN YKU3HHU C IIETTBI0 00ECTICYCHUS
0€30IIaCHOCTH CBOETO 3[I0POBbS U 3/I0pPOBbSl OKPYXAIOIIUX JIIOJIEH, COOMIONEHUS HOPM
IPaMOTHOTO TMOBEJEHHUsI B OKpYXarolleil NpUponHOH cpeae, MOHMMaHUE HEOOXOAMMOCTH
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UCTIOJIb30BaHUS JOCTHKEHHH COBPEMEHHOM ouosoruu Uit panroHaIbLHOTO
IPUPOONOIB30BAHNUS;

YMEHHE peIIaTh 3JIeMEHTapHble OMOJOTWYECKHE 3aJadyH, COCTABIATH CXEMbI IepeHoca
BEILIECTB M SHEPTUH B HKOCUCTEMAX (IETIN MMUTAHU);

YMEHHE BBINOJHATH JIAOOPATOPHBIE M MPAKTUYECKUE padOThl, COONIIOIATh MpaBHia MPU
paboTe ¢ y4eOHbBIM U 1a0opaToOpHBIM 000pYI0BAHUEM;

yYMEHHE KPUTHUYECKH OIICHUBATh M WHTEPHPETHPOBATH HH(OPMAIUIO OHOIOTHYECKOTO
COZIEPKaHMS, BKJIIOYAIONIYIO IICEBJOHAYYHBIC 3HAHUS W3 PAa3IMYHBIX HCTOYHUKOB (CpEICTBA
MaccoBOM WH(OPMAIMK, HAYYHO-IIOMYJSIPHBIC MaTepHaibl), paccMaTpuBaTh IJIOOATBHbBIC
HKOJIOTHYECKUE TPOOIEMbI COBPEMEHHOCTH, (HOPMHUPOBATH 110 OTHOIICHHIO K HUM COOCTBEHHYIO
HO3UIIHIO;

YMEHHE CO3[aBaTh COOCTBEHHBIE NHCBMEHHBICE M YCTHBIC COOOLICHUs, 0000mas
Ouonormyeckyro HMH(OPMALUI0 H3 HECKOJIbKMX HCTOYHHKOB, TI'PaMOTHO HCIIOJIb30BaTh
NOHATUIHBIN armapaTt OMOJIOTHH.
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10 KJIACC
KounyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3/iesioB U TeM undgposbie
Ne ni/mm P Konrpoabnsie IIpakTHyeckue (upp )
MPOrpamMmbl Bcero oOpa3oBaTejibHbIE
padoThI padoThI
pecypchl
bubnunoreka LIOK
b 2 0.5
HOTIOTHA ak HayKa https://m.edsoo.ru/7{f41c292
’KuBbIe CHCTEMBI U MX OpraHu3alus 1 1 bubmorexa HOK
P t https://m.edsoo.ru/7f41¢292
. bubmuoreka [{OK
XUMUYECKUN COCTaB U CTPOCHHUE KIIETKU 8 1 1
https://m.edsoo.ru/7f41¢292
bubnuoreka [{OK
KuznenesaTenbHOCTh KIECTKU 6
https://m.edsoo.ru/7f41¢292
PazMHOXkeHUE 1 MTHANBUAYAITBHOE PA3BUTHE 5 1 bubnuoreka [{OK
OpPraHu3MOB https://m.edsoo.ru/7f41¢292
HacnencTtBeHHOCTh M N3MEHUYMBOCTh g 15 bubmmoteka IIOK
OpraHU3MOB ’ https://m.edsoo.ru/7f41¢292
Cenekiust opranu3mMoB. OCHOBBI 3 { bubnnorexa [JOK
OMOTEXHOJIOTHUH https://m.edso0o.ru/7f41¢292
PesepBHOE Bpemst 1 bubmmorexa [TOK
P p https://m.edsoo.ru/7f41¢292
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 34 3 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
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11 KJIACC
KounyecTBO 4acoB DJIeKTPOHHbIE
HaumenoBanmue pa3jaeioB H TeM nudpoBbIe
Ne /i P Konrpoabnsie IIpakTuueckue (ipp )
NporpamMmbI Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchl
1 DBOJIIOIMOHHAS OMOJIOTUSA 9 1 1 buGnuorexa [IOK
https://m.edsoo.ru/7f41cc74
) Bo3HHKHOBEHUE U pa3BUTHE KU3HU HA 9 ! 0.5 bubnnorexa [JOK
3emite ' https://m.edsoo.ru/7f41cc74
3 Opranu3Mbl 1 OKpY’Kalolas cpeaa 5 1 bubmmorexa LOK
p Py B peA https://m.edsoo.ru/7f41cc74
4 Coo00111ecTBa U DKOJIOTHYECKUE CUCTEMBI 9 1 buGnuorexa [IOK
https://m.edsoo.ru/7f41cc74
bubnunoreka LIOK
P 2
> C3CPBHOC BpEeMA https://m.edsoo.ru/7f41cc74
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 34 3 2.5



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
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10 KJIACC
KounyecTBO 4acoB JJIeKTPOHHbIE
Ne Hara uudgposbie
Tema ypoka Koutpoasubie IIpakTuyeckue
n/n Bceero u3yuyeHusi oOpasoBaTelibHbIE
padoThI padoThI
pecypcsl
bu6mmoreka [IOK
1 buosorus B cucreme Hayk 1 01.09 https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e632a
Meto/1bl TO3HAHUS KUBOW IPUPOIBI.
[IpaxTnueckas padorta Ne 1 bubnnorexa [HOK
) «Hcnonk30BaHNE PA3TUYHBIX METO/IOB 1 05 08.09 https://m.edsoo.ru/863e6122
MIPU U3YyYEHUH OUOJIOTUYECKUX ' ' bubnnoreka [JOK
00BEKTOBY. broJlornyeckue CuCTeMBl, https://m.edsoo0.ru/863e¢6564
MIPOLIECCHI U UX U3YyUYECHHE
KonTtpoabsnas pabora no reme
3 «buoJsorus kak Hayka. ZKusbie 1 1 15.09
CHCTEMBbI M X OPTraHHU3ALMA»
4 XuMHYECKU cocTaB KieTku. Boja u | 29,09 bu6mmoreka [IOK
MUHEPAIbHbIE COJTH ' https://m.edso0o.ru/863e674¢
b K
5 benku. CoctaB u cTpoeHue 0eaKoB 1 29.09 nomorexa LO
https://m.edso00.ru/863e6b72
®epMeHThI — OHOJIOTHYECKHE
katanmsaTopsbl. JlabopaTtopHast pabota
. bubnuotexa [JOK
6 Neo 1 «3yueHne kaTaTluTHYECKON 1 0.5 06.10
https://m.edsoo.ru/863e6b72
AKTUBHOCTH (PEPMEHTOB (Ha MpUMeEpe
aMmIIa3bl WIK KaTanasbl)»
7 VraeBonsl. JInnuael 1 13.10 bu6mmoreka [IOK



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
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https://m.edso00.ru/863e6870

b K
8 Hyxkneunosbie kucinorsl. ATD 20.10 nommorexa 110
https://m.edsoo.ru/863e6d5¢
9 Hcropust 1 METOIbI U3yUYEHHUSI KIETKU. L0.11 bubnmoreka [JOK
Kierounas Teopus ' https://m.eds00.ru/863e6¢88
10 Kierka xak 1esnocTHas xuBas cuctrema 17.11
CtpoeHne 3yKapuoOTHYECKON KIIETKH.
Jlaboparopnas padota Ne 2 «3yuenue
. bubmuorexa [JOK
CTPOCHUS KJIIETOK PAaCTEHUH,
11 KHBOTHELX. TOHEOB 1 GAKTePIii IIo 0.5 24.11 https://m.edso0.ru/863e6ff0
1P p A https://m.edso00.ru/863¢716¢
MHUKPOCKOIIOM Ha TOTOBBIX
MHUKpOIIpenapaTax u ux OIUCaHue»
XuMHYECKHI COCTAB U CTPOEHUE
12 KJIETKM KOHTpOJIbHas padora 3a 1 1 01.12
noJiyrojamue
bu6mmoreka [JOK
OOMeH BelecTB Ui METaboIN3M. https://m.edsoo.ru/863e766¢
13 08.12
doTocuHTE3. XEMOCHHTE3 bu6mmoreka [IOK
https://m.edsoo.ru/863e7c98
bu6mmoreka [JOK
14 C) it 00 15.12
HEPTETHICCKHI OOMEH https://m.edsoo.ru/863e7aae
’Ku3HeHHbIN UK KISTKU. [leneHue
kjeTku. Murto3. JlaboparopHas pabota Eub 1OK
nonroTexa
15 Ne 3 «Hab 0.5 22.12
2 2 (HTADTIOACHIE MITOSA B KIIeTRax https://m.edsoo.ru/863e7dc4
KOHYHMKA KOpEITKa JTyKa Ha TOTOBBIX
MHUKpOIIpenapaTax»
b 0 .P
16 nocuHTe3 Oenka. Peakius 2012 bu6mmoreka [JOK

MaTpUvIHOI'O CUHTE3a

https://m.edsoo.ru/863¢796¢



https://m.edsoo.ru/863e6870
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
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b K
17 Tpancnsanus — 6nocuHTe3 OenKa 12.01 nommorexa O
https://m.edsoo.ru/863e¢796¢
18 Hexnerounsie popMbl )KU3HU — 19.01 bubmuorexa [JOK
BUPYCHI ' https://m.edso00.ru/863e7540
bubmuoreka [JOK
19 ®opMbl pa3MHOXKEHHSI OPTaHU3MOB 26.01 https://m.eds00.ru/863e81b6
https://m.edsoo.ru/863e831¢
20 Meiios 02.02 bubmorera [JOK
https://m.edsoo.ru/863e7f4a
OO0pa3oBaHue M pa3BUTHE TIOJIOBBIX
KJ1eTOK. OII00TBOPEHHE. Bu6 LIOK
noInoTeKa
21 JIab S Ne 4 «M 0.5 09.02
abopatopras pabota A2 & «VISyHeHIe https://m.eds00.ru/863¢81b6
CTPOCHHUS MOJIOBBIX KJIETOK Ha
TOTOBBIX MHKPOIIpErapaTax»
) NupuBuyansHOE pa3BUTHE 16.02 bu6mmoreka [IOK
OpraHu3MOB ' https://m.edsoo.ru/863e8436
oy I'enetnka — Hayka o 02.03 bubnuoreka [IOK
HACJIEACTBEHHOCTH U N3MEHUYNBOCTHU ’ https://m.eds00.ru/863e8612
3aKOHOMEPHOCTU HACTIEI0OBaHUS
24 MpHU3HaKOB. MOHOTHOpHUAHOE 10.03 bubmmorera [TOK
p ' P ' https://m.eds00.ru/863e¢8878
CKpELIMBaHNE
HTHOPUIHOE CKpEINBaHuEe. 3aKOH
A P P bu6mmoreka [IOK
25 HE3aBHCHUMOI'0 HACJIEJOBAHUS 17.03
https://m.edsoo.ru/863e¢89a4
MIPU3HAKOB
CremieHHOe HaclieJOBaHNE
%6 npu3HakoB. JlabopartopHas padota Ne 0.5 24.03 bubnmnoreka [JOK

5 «M3yueHne pe3ynbTaToB
MOHOTHOPHUIHOTO W TUTHOPUTHOTO

https://m.edsoo.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

CKpeUIMBaHus y Ap030(uiIsl Ha
TOTOBBIX MUKpOIIpENapaTax»
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7 I'enetuka nosa. Hacnenosanue 1 06.04 bubmuorexa [JOK
MPU3HAKOB, CLETUIEHHBIX C I0JIOM https://m.edsoo.ru/863e8c60
N3menunBocTh. HenacneactBenHas
n3MeH4YuBOCTb. JlaboparopHas paboTa

)% No 6. 3ydenne MoauduKarimOHHOM | 0.5 13.04 bubnunoreka [HOK
W3MEHYNBOCTH, IIOCTPOCHUE https://m.edsoo.ru/863e8efe
BAapUALIMOHHOTO Psifia U BAPUALIMOHHON
KpHUBOW»

HacneacTBenHass U3MEHYUBOCTD.

29 Jlaboparopuas padota Ne 7. «AHamu3 1 0.5 20.04 bubnmnoreka [JOK
MYTaIil y 1po30(HIbI HAa TOTOBBIX https://m.edsoo.ru/863e8efe
MHUKpOIIpenaparax»

bubmuorexa [JOK

30 Peneriica wenosexa ! 27.04 https://m.eds00.ru/863e8d78

31 I'opoackasi kKOHTpoOJILHAsA padoTa 1 1 06.05
(I'KP)

bu6mmoreka [JOK

32 Cenekius Kak HayKa U IpoLece 1 12.05 hitps://m.cdsoo.rw/863¢92 14

1 MeToab!l U JOCTUKEHUS CETEKITUN | 18.05 bu6mmoreka [IOK
pacTeHUN U KUBOTHBIX https://m.edsoo.ru/863e9214

34 buoTexHoorus kak orpacib | .05 bubnuotexa [JOK
MPOU3BOACTBA https://m.edsoo.ru/863e9336

OBUIEE KOJIMYECTBO YACOB I10 34 3 4

[TPOT'PAMME



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
https://m.edsoo.ru/863e9336
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11 KJIACC
KounyecTBO 4acoB JJIeKTPOHHbIE
Ne Hara uudgposbie
n/n Tema ypoxa Bceero Konrpoannere  TIpaxTuieckue u3yuyeHusi oOpasoBaTejibHbIE
padoThI padoThI
pecypcsbl
n bubnmoreka [JOK
1 DBOJIIOLMS U METOJIbI €€ U3YUCHUS 1 05.09 hitps:/m.cdsoo.ru/863¢a20c
) HcTopus pa3BuTHS npeAcTaBIeHU 00 1 12.09 bubnuorexa [JOK
JIBOJIIOIIMN https://m.edsoo0.ru/863¢9570
bu6mmorexa [IOK
3 Mukpoosomons ! 19.09 https://m.edsoo.ru/863e9cle
[Homynsuus Kak 31eMeHTapHast
€IMHHIIA BUJIA ¥ SBOJIOIIH. Eubmorexa LIOK
4 Jlaboparopnas pabota Ne 1 1 0.5 27.09 https://m.edsoclfru/863e99c6
«CpaBHeHHE BHJIOB 110
MOP(OJIOTHUECKOMY KPUTEPUIO»
5 JIBrKyII#e cuitbl (3J€MEHTapHBIE | 03.10 bubnuoteka [JOK
(bakTOpBI) FBOJIOLUH https://m.edsoo.ru/863e9da4
. bubnuoteka [JOK
6 EctectBeHHbIi1 0TOOD U ero (hopMbl 1 10.10 hitps:/m.cdsoo.ru/863e9ed0
Pe3ynbpTarsl 3BOIOIUN:
MPUCTIOCOOTIEHHOCTh OPTaHNU3MOB U
- BHU1000pa3zoBanue. JlaboparopHas 1 0.5 17.10 bubnuorexa [JOK
pabota Ne 2 «Omnucanue ' ’ https://m.edsoo.ru/863e9fde
IpUCIOCOOICHHOCTH OpraHu3Ma u eé
OTHOCHUTEIIBHOTO XapaKTepa»
g Hamnpasnenus n mytu | 24.10 bubnnorexa [JOK
MakpolBoJroi. HeobpaTumocTsb https://m.edsoo.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
https://m.edsoo.ru/863e9ed0
https://m.edsoo.ru/863e9fde
https://m.edsoo.ru/863e9c1e
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ABOJIIOIIUN
9 «MMKpPO 1 MAKPO3BOJIIOLHUS 1 07.11
10 I/I"CTOpI/ISI JKW3HU Ha 3eMJie U METOIbI 1411
€€ u3y4yeHus
1 ['unoTe3sl NPOUCXOKACHUS KU3HU HA 111 bubnuoreka [IOK
3emiie https://m.edsoo.ru/863eaSa6
12 PazButue xu3HU Ha 3eMJie 110 3paM U 2811 bubmuorexa [JOK
rnepuoaam https://m.edsoo.ru/863eabbe
OCHOBHBIE 3Tarbl YBOJIOIUN
PacCTUTENBHOTO U )KUBOTHOT'O MHUpA.
13 [TpakTuueckast padorta Ne 1 0.5 05.12 bubnuorexa [JOK
«/3yueHne uCKOomaeMbIX OCTaTKOB https://m.edsoo.ru/863ea8bc
pacTeHUM U KUBOTHBIX B
KOJUTCKITHSX)
IBOJIIOIMOHHAS OHOJIOTHSA.
14 Bo3nukHOBeHHe KU3HHM HA 3emuie 1 12.12
KOHTpPOJIbHAsA padoTa 3a 1 mosyroamue
CoBpemeHHas cucrema bubmorexa [JOK
15 OpPraHMYECKOT0 MHUPa. DBOJIOIHS 19.012 biips. mucdsoosn Shicadi
YyeJioBeKa (aHTPOIOTeHe3) bubmmoreia LIOK
https://m.edsoo.ru/863eac2c
16 JIBuokyuiue cuisbl (pakTopsbl) 26.12 bubnnoreka [JOK
aHTpOIIOreHe3a https://m.edsoo.ru/863cad44
17 OCHOBHBIE CTaIMM 3BOJIOLINH 16.01
YeJIOBeKa
18 Yenoseueckue packl U IPUPOIHbIE 23.01 bubnnoreka [JOK
aJanTaluy YeIoBeKa https://m.edsoo.ru/863eaca2
19 Peseprubriit ypok. O60011eHIE TIO 30.01



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

TeMe «BO3HMKHOBEHHE U pa3BUTHE
JKA3HU Ha 3eMiie»
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20

21

DKOJIoTus Kak HayKa

Cpenbl 00UTaHHS U KOJIOTUICCKHE
(bakTopsI

06.02

13.02

bubmuoreka [JOK
https://m.edsoo.ru/863eafec

22

23

24

25

AbGuotnueckue GakToOpHbI.
Jlaboparopnas pabota Ne 3.
«Mopdonornueckue 0COOCHHOCTH
pacTeHMi U3 pa3HbIX MECT OOUTAHHSD.
Jlaboparopnas pabota Ne 4.
«BiusiHuE cBETa HA POCT U Pa3BUTHUE
YEpPEHKOB KOJIeyCa»

buotnueckue hakTopsl

DKOJOTUYECKUE XapaKTEPUCTUKHI
nomyJsiiun. [Ipaktudeckast pabota No
2 «Iloacu€r NIOTHOCTH MOMY IS
Pa3HBIX BUJIOB PACTCHUID

Coo0b1ecTBa OpraHu3MoB —
OMOIIeHO3

0.5

0.5

20.02

27.02

06.03

13.03

bu6mmorexa [IOK
https://m.edsoo.ru/863eb10e

bubmuorexa [JOK
https://m.edsoo.ru/863eb348

bu6mmoreka [IOK
https://m.edsoo.ru/863eb46a

26

27

28

T'opoackasi KOHTpoOJIbHas padoTa
(TKP)

OcHOBHBIE IIOKA3aTENIN DIKOCUCTEMBI.
Oxosorndeckue nupamuasl. CBoiicTBa
skocucreM. Cykueccus

HpI/IpOI[HLIC 9KOCHCTECMbI

20.03

27.03

10.04

bubmuorexa [JOK
https://m.edsoo.ru/863eb5fa

29
30

AHTpOHOFeHHI)Ie 9KOCHUCTEMbI

buocdepa — rnobansHas sKocucTeMa

17.04
24.04

bu6mmoreka [JOK



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

3emiu. 3aKOHOMEPHOCTHU
CyIIecTBOBaHUs OMochepsl

32

https://m.edsoo.ru/863ebb5e
bubmuoreka [JOK
https://m.edsoo.ru/863ebd16

31 UYenosedecTBo B Ouochepe 3emin 1 08.05

32 YenoseuecTBo B Onocdepe 3emian 1 15.05

13 CocytiecTBoBaHUE TPUPOJIBI U 1 18.05 bubnmoreka [JOK
YeJIOBEYECTBA https://m.edsoo.ru/863ebale
PesepBHblit ypok. O00011IeHIE TEMBI

34 «Coo01IecTBa U 3KOJIOTUICCKUE 1 22.05
CUCTEMBD)

OBIIEE KOJIMYECTBO YACOB I10 14 3 25

I[TPOTPAMME



https://m.edsoo.ru/863ebb5e
https://m.edsoo.ru/863ebd16
https://m.edsoo.ru/863eba1e
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IPOBEPSIEMBIE TPEEOBAHUS K PE3YJBTATAM OCBOEHUSI
OCHOBHOM OBPA30OBATEJIBHOM ITPOI'PAMMBI

10 KITACC

Koxa
NMPOBEPAEMOro
pe3yJbTara

IIpoBepsiemble npeaMeTHbIE Pe3yJIbTATHI 0CBOEHHUS] OCHOBHOM
o0pa3oBaTe/IbHOM MPOrPaMMBbl CpeHero o01ero odpasoBanusi

ChopMupoBaHHOCTh 3HAHUKW O MECTE W POJHM OHOJIOTUM B CHCTEME
HAy4YHOTO 3HAHUS €CTECTBEHHBIX HAyK, B (JOPMUPOBAHUU COBPEMEHHOM
€CTECTBEHHO-HAYYHOW KapTUHBI MUPA M HAYYHOTO MUPOBO33PEHUS; O
BKJIQJIE POCCHMCKUX M 3apyOekKHBIX YUEHBIX-OMOJOTOB B pa3BUTHE
Oowosoruu; (PyHKIMOHAIBLHON TPAaMOTHOCTH YEJIOBEKA IS PEIICHUs

JKHN3HCHHBIX 3a1a4

YMeHHe pacKkpblBaTh COACpPXKAHUE OWOJOTHYECKUX TEPMUHOB U
MOHATHM: KU3HB, KIETKA, OpraHu3M; MeTaboin3M (0OMEH BELIECTB U
MpeBpalleHHe JHEPruH), TOMEOCcTa3 (camMOperyssius), YpOBHEBas
OpraHu3aIys >KUBBIX CHUCTEM, CaMOBOCIPOM3BEACHUE (PEMPOTYKIIHS),

HaCJICACTBECHHOCTb, UBMCHYNBOCTL, POCT U PA3BUTHC

YMeHnue uznarate OMOJIOrMYECKUe TEOpUU (KJIETOYHasi, XpPOMOCOMHas,
MyTanuoHHas), 3akonsl (I'. Menaens, T. Moprana, H.I1. BaBunona) u
yueHHs: (O LEHTpax MHOrooOpas3us M MPOUCXOKACHUS KyJIbTYypPHBIX
pactenuii H.V. BaBusosa), onpenensars TpaHUIbl UX TPUMEHUMOCTH K

KHUBBIM CUCTEMaM

YMeHue BIAACTh METOJaMU HAYYHOTO TIO3HAHHWS B OHOJIOTHH
(HabOmro/IeHNe W OIMCAHUE >KUBBIX CHCTEM, IPOIECCOB W SIBJICHUM;
OpraHM3alsi W TMpOBEJeHHE OHOJOTHYEeCKOr0  JKCIIEPUMEHTA,
BBIBIDKGHHWE  TUINOTE3bl;  BBIIBJICHHE  3aBUCUMOCTH  MEXKIY
HCCIIeTyeMBIMU BEIIMIMHAMH, OOBSICHCHHE TIOJYYCHHBIX PE3yJbTaTOB,
WCIIOJIb30BAHHBIX HAYYHBIX ITOHATHA, TCOPHH W 3aKOHOB, yMCHHE

ACJIaTh BIBOJAbI HAa OCHOBAHUU MOJTYYCHHBIX pe3yHBTaTOB)

YMeHue BBIIENATH CYyIIECTBEHHBIE TMPHU3HAKM BUPYCOB, KIETOK
MPOKAPUOT M  OJYKAPHOT, OJHOKJIETOUYHBIX W MHOTOKJIETOYHBIX
OpraHW3MOB;  OCOOEHHOCTH  TIPOIIECCOB OOMEHa  BEIIECTB U
MPEeBpAICHUS DHEPTHH B KIIeTKe, (OTOCHHTE3a, IUIACTHYECKOTO W
JHEpreTHdeckoro  oOMeHa,  XEeMOCHHTe3a, MHTO3a,  Meiio3a,
OIUIOIOTBOPEHUS,  PA3MHOXKEHUS,  WHAMBHAYAIbHOTO  Pa3BUTHUSA

opranu3ma (OHTOTEHE3)
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VYMmenune MMPpUMCHATH MOJIYUCHHBIC 3HAaHUA JJISL 06’[)$ICHCHI/ISI
6I/IOJIOI‘I/I‘-IGCKI/IX ImpouccCcoB u SIBJICHI/Ifl, UL IPUHATUA NPAKTUICCKHUX
pelIeHni B MOBCEAHEBHOW KU3HU B LIETSAX oOecreueHus: 6e30macHOCTH
CBOETO 37I0POBbsI U 3JJ0POBbsI OKPY>KAIOLIUX JIFOJIEH, COOIIOIEHUSI HOPM
rpaMOTHOIO MOBEAEHHUA B  OKPYXAKOWIEH NPUPOJHON  CpEE;
IIOHMMaHUEC HCO6XOI[I/IMOCTI/I HCII0JIBb30BaHUA I[OCTI/DKGHI/Iﬁ
COBpPEMEHHOM OHONOTMU U OMOTEXHOJOTHH [UIsi pallOHaIbHOIO

IpUpPOaAOITIOJIb30BAHHA

VYMmenune pemiaTts 3JIEMCHTAPHBIC TI'CHCTHYCCKUEC 3ada4yud Ha MOHO- U
,Z[I/IFI/I6pI/II[HOC CKpC€IIUMBAHUE, CLUCIIJIICHHOC HACJICAOBAHUEC, COCTABJIATH
CXCMBI MOHOFI/I6pI/IIlHOFO CKpCIIUBaHHUA JJIA IMpeacKasaHus

HacCJICOAOBaHHU ITPU3HAKOB Y OPTaHHU3MOB

YMeHue BBIOJNHATH JIA0OPATOPHBIE U TPAKTHYECKUE PadOTHI,
coOnrofaTh MpaBWwia Mpu paboTe C y4eOHBIM U JIaOOpaTOPHBIM

o0opyaoBaHHEM

YMeHHe KpUTHUYECKH OLEHHBATh U HMHTEPHIPETUPOBATH HH(OPMAIHIO
OMOJIOTUYECKOT0 CO/IEPKaHMs, BKIIOYAOLIYIO IICEBIOHAYUHbIE 3HAHUS
U3 pa3iauyuHbIX UcTOYHUKOB (CMMU, HayuHO-IONyJIsipHBIE MaTepUabl);
STHUYECKHE AaCMeKThl COBPEMEHHBIX HCCIIEJOBAaHUI B OMOJIOIHH,

MCIHUIINHC, OMOTEXHOJIOTHU

10

YMeHue co3aBaTh COOCTBEHHbIE MHUCHMEHHBIE U YCTHBIE COOOILCHHS,
00001mast 6MONIOrHYecKy0 HH(POPMAIIMIO U3 HECKOJIIBKUX HCTOUYHHUKOB,

T'paMOTHO HUCIIO0JIB30BAaTh MMOHSATHNHBIN armapar OHOJIOTHH

11 KJIACC

Kon
IPoBepPsAEMOro
pe3yJjbTara

IIpoBepsiemble peMeTHBIE Pe3yJIbTATHI 0CBOCHHS OCHOBHOM
o0pa3oBaTe/ibHOI MPOrpaMMbl CpeIHEro oo01ero 0opa3oBaHus

ChopMupoBaHHOCTh 3HAHUM O MeCTe W POJM OHOJIOTMH B CUCTEME
Hay4HOTO 3HAHUS €CTECTBEHHBIX HAyK, B JOPMUPOBAHUU COBPEMEHHOM
€CTECTBEHHO-HAYYHOW KapTHUHBI MUPAa M HAYYHOTO MHUPOBO33PEHUS; O
BKJIQJIe POCCUHCKUX U 3apyOeKHBIX YUEHBIX-OMOJIOTOB B pa3BUTHE
O6uosiornu; (QyHKIMOHAIBFHOW TPaMOTHOCTH 4YeNlOBeKa MJISi PEIICHHS

JKHU3HCHHBIX 3aJa4

YMmenue PacKpbeIBaTh COACPIKAHUC OMOJIOTHYECKUX TCPMHUHOB U

TIOHSATUN: BHJI, TOIYJISAIUSA, TeHOMOH, SBOJIONUS, IBUKYIIHE CHIIBI
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(paxtopsr) IBOJIIOLINH, PUCTIOCOOTICHHOCTh OpPraHHU3MOB,
BHI000pa30BaHUE, IKOJIOTHYECKUE (hakTopsl, IKOCHUCTEMA,
NPOAYUECHTHI,  KOHCYMEHTBHI,  PEOYyLEHTbl,  I[ENd  IHUTaHus,

9KOJIOTUYECKAas MUpaMKIa, OMoreoreHo3, onocdepa

YMeHnue uznaratb OMOJIOTUYECKUE TEOPUH (IBOIIOIMOHHAsA Teopus Y.
JlapBuHa,  cUHTeTHYecKass TeOopus  HBOJIOLMU), 3aKOHBl U
3aKOHOMEpHOCTHU (3apojbiimeBoro cxojacrsa K.M. bapa, uepenoBanus
IJIaBHBIX HampasjieHui u nytei spomonuu A.H. CeBeprioa, yueHus o
oumochepe B.M. Bepnaumckoro), ompenensTh  TpaHUIBI  HUX

IIPUMEHUMOCTH K )XMBBIM CUCTEMaM

YMeHue BIajeTb METOJAMU HAYYHOTO TIO3HAHHUS B OHUOJOTHH
(HabmroIeHNEe W OINMCAHUE >KUBBIX CHCTEM, IPOIIECCOB W SIBJICHUM;
OpraHm3alys W TMPOBEICHUE OHMOJIOTHYECKOrO  JKCIICPUMEHTA,
BBIIBOKCHUE  THIIOTE3bl;  BBIABJICHHE  3aBUCUMOCTH  MEXIY
UCCIIEyEMbIMH BEIIMYMHAMH, OOBSICHEHUE MOJYYCHHBIX PE3yJIbTAaTOB,
WCIOJIb30BAHHBIX HAYYHBIX TOHATHA, TCOPHH W 3aKOHOB, yMCHHE

ACJIaTh BBIBOABI HA OCHOBAHUU MOJTYYCHHBIX pe3yHI>TaTOB)

VYMmenne BBIJICIATH CYHICCTBCHHBIC IMPpU3HAKH CTPOCHUA
OMOJOrMYECKUX OOBEKTOB: BHUJOB, MNOMYJSALMM, IPOAYLEHTOB,
KOHCYMEHTOB,  PEIyLIEHTOB,  OHOreOLEHO30B M  HKOCHUCTEM;
0COOEHHOCTH IPOLIECCOB HACJIeJICTBEHHOU U3MEHYNBOCTH,
€CTECTBEHHOTO  0TOOpa, BUI000pa30BaHUs, MPHUCTIOCOOJICHHOCTH
OpPraHM3MOB, JIEHCTBUS HKOJIOIMUECKUX (PAaKTOPOB Ha OpPraHU3MBI,
MepeHoca BEIIeCTB U MOTOKA SHEPTUH B HIKOCHCTEMAaX, aHTPOIIOTCHHBIX
W3MEHEHUN B DKOCHCTEMax CBOEH MECTHOCTH, KPYTOBOPOTa BEIIECTB U

OMOre0OXMMHYECKUX IIMKIIOB B Ouochepe

VYMmenne MMPUMCHATH TTOJTYUCHHBIC 3HAHUA JJIS 00BsICHEHNS
OHMOJIOTHYECKUX mponeccoB u ﬂBHCHHfI, IJId TIPUHATUA MPAKTHYCCKUX
pelIeHni B MOBCEAHEBHOW KU3HU B LIETISAX 0OeceueHus: 6e30MacHOCTH
CBOETO 37I0POBbsI M 3JI0POBbSI OKPY>KAIOIIUX JFOJIEH, COOMI0OIEHUSI HOPM
rpaMOTHOTO TMOBEAEHUS B  OKPYXAWOMIEH MNPUPOJHON  CpeJe;
IIOHUMaHUE H€O6XO)II/IMOCTI/I HCII0JIb30BaHUA JIOCTI/I)KGHI/Iﬁ

COBpCMCHHOﬁ Oouosoruu IJI paliluOHAJIBHOTO IMTPUPOAO0IIOJIE30BAHUSA

VYMmenune peiiaTtb 3JICMCHTAPHBIC OMOJIOTHYECKHE 3aga4u, COCTaBJIATH

CXCMBI IIEPEHOCA BCUICCTB U SHCPTHUU B OKOCUCTECMAX (I_ICHI/I HI/ITaHI/ISI)

YMeHue BBINOJHATH JIAOOpPAaTOpHBIE M MpPaKTUUYecKue paboThl,
coOmogath mpaBwia Npu pabore ¢ y4eOHBIM M J1aOOPATOPHBIM

obopyioBaHUEM




36

YMeHHe KpUTHUYECKH OLEHHBATh W WHTEPIPETHUPOBATH HH(OPMAIIHIO
OMOJIOTUYECKOTO CO/IePKaHMsI, BKIIOYAIOIIYIO TICEBIOHAYYHbIC 3HAHUS

13 pa3ianyuHbIX UcToYHNKOB (CMMU, HayuyHO-IONYJIsSipHBIE MaTepHAalIbl);

? paccMaTpuBaTh riio0anbHbIC IKOJIOTUIECKUE poOIeMbI
COBPEMEHHOCTH, (hOPMHUPOBATH MO OTHOIICHHUIO K HUM COOCTBCHHYIO
MO3UIIHIO
YMeHue co3zaBaTh COOCTBEHHBIE TMCbMEHHBIC M YCTHBIE COOOIEHUS,
10 000011251 OMOTOTHYECKYI0 HHPOPMAIHIO U3 HECKOJIBKUX MCTOYHUKOB,

I'paMOTHO HCITIOJIB30BATH TMOHATHHHBIN alrapar ouonoruu
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IMPOBEPAEMBIE 3JIEMEHTBI COAEP/ KAHUSA

10 KITACC

Kon

IIpoBepsieMblii 3JIEMEHT COEPKAHUS

buonorus kak Hayka

1.1

buonoruss — Hayka o xwuBOoM mpupoge. Ponp Ouonormu B (HopMUpOBaHUU

COBPEMEHHOM Hay4HOI KapTuHbI Mupa. CuctemMa OMOJIOTHYECKUX HAYK

1.2

2.1

2.2

Metoapl MO3HAHMS KUBOW TPHUPOABI (HAOIIOACHUE, SKCIIEPUMEHT, OMHCAHHE,
U3MEpeHHe, Kiaccu(ukaus, MOJCIUPOBaHUE, CTaTUCTUYECKas oOpaboTka

JTAHHBIX )
JKuBbIe CHCTEMBI M UX OpraHUu3anus

Xusbie cuctembl (OMOCHCTEMBI) Kak MpeAMeT ulydeHus ouosoruu. CBoiicTBa

OMOCUCTEM U UX pa3HOOOpas3ue

ypOBHI/I OpraHu3anmnuu OHocHCTEM: MOJ'IGKYJ'ISIpHO—FeHCTHHCCKHﬁ, KHCTOHHBIﬁ,

OpTraHU3MEHHBIH, MOIMYJISIIUOHHO-BUIOBOM, SKOCUCTEMHBIH, OMOC(epHBIN

XHWMHYECKUH COCTAB U CTPOEHUE KIIETKH

3.1

XUMUYECKUH COCTaB KJIETKHM. XHMHUYECKHE DJIEMEHTBhI: MAaKpPOJIEMEHTHI,
MHKpOdJIEeMEHThl. Bojma wu MuHepanbHble BemecTBa. {OYHKIMU BOIAbI H

MHHCPAJIBbHBIX BEIIECCTB B KJICTKC. Hozmepx(aHI/Ie OCMOTHYECKOro OajaHca

3.2

3.3

benku. CoctaB u crpoeHue O€IKOB. AMHMHOKHUCIOTHI — MOHOMEpPHI OENKOB.
He3zameHuMble W 3aMEHUMblE AMHUHOKHUCIOTHI. AMHHOKHUCIOTHBIH COCTaB.
VYpOBHM CTPYKTYphl O€IKOBON MOJIEKYJNbI (IepBUYHAs, BTOPUYHAS, TPETHYHAs U
YeTBepTUYHAsl CTPYKTypa). XHUMHYecKue cBoiicTBa OenkoB. buonmornueckue
¢GyHKIUN OEIKOB.

depMmeHTHl — Ouosoruueckue KatanuzaTopbl. CTpoeHHe (epMeHTa: aKTUBHBIN
HeHTp, cyOctpatHas cneuuduynocts. Kodepmentsl. Burtamunbsl. Otinuus

(hepMEeHTOB OT HEOPTAHNUECKUX KaTaIH3aTOPOB

VYrneBoabl: MoHOcaxapuabl (TIHOKO03a, pubo3a U Ae30Kcupudo3a), aucaxapHabl
(caxapo3a, JaKkTo3a) W TOJHCaXapuasl (Kpaxmasl, TIUKOTEH, IEJUTI0I032).
buonornyeckre GyHKINUU YTIIEBOJIOB.

Jlunuael:  Tpurnmuuepuasl, — crepounsl,  ¢dochomunuasl.  ['mapodunbHO-
ruapodoOHbIe cBolicTBa. buomormueckue ¢yHkmuu aunuaoB. CpaBHEHHE

YIJI€BO0B, OEJIKOB U JIMIIU0B KaK HCTOYHHUKOB SHEPTHUU

3.4

Hyxneunossie kucnotel: JJHK u PHK. Hykneotnasl — MOHOMEpPBI HYKJIEMHOBBIX
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kuciotr. Crpoenne u ¢ynkmuu JHK. Crpoenne u ¢ynkuun PHK. ATO:

cTpoeHue U (PyHKIMU

3.5

[uronorus — Hayka o kierke. Kiierounast reopusi. MeToapl U3y4eHust KJIETOK

3.6

3.7

Knerka kak nenoctHas sxuBasi cucrema. OOmIye MpU3HAKM KIETOK: 3aMKHYTas
HapykHasi meMmOpana, monekynsl JIHK kak renmermyeckuii ammapar, cucreMma

cuHTe3a OeJika

Tunsl kIeToK: ykapuoTudeckas U npokapuorudeckas. OCOOEHHOCTH CTPOCHHUS
npokapuoTHuecko kietku. Kierounas crenka Oakrtepuii.  CTpoeHme
JYKapUOTHUECKOM KJIETKU. OCHOBHBIE OTJIMYUS PACTUTEIBHOHN, XKUBOTHOM H

IpUOHON KIIETKU

3.8

[ToBepXHOCTHBIE CTPYKTYphl KJIETOK — KIJIETOYHAs CTEHKA, TIMKOKAIUKC, HX
¢bynkuun. [Inazmarudeckas memOpana, e€ cBoiicTBa U pynkmmu. L{utonnaszma u eé
opraHonsipl. OHOMEMOpaHHbIE OpPraHOMbl KJIETKU: SHAOIUIa3MaTHYeCcKasl CeTb
(OIIC), ammapar I'onbmku, nu3zocoMbl. [loayaBTOHOMHBIE OpraHOM[bI KIIETKU:
MUTOXOHJPUH, TuIaCTUABL. [IpoMCcXOKIeHre MHUTOXOHAPHHA W IUIAacTUA. Buuer
wiactu. HememOpaHHBIE OpraHOHMIBI KIETKH: PHUOOCOMBI, KJIETOYHBIA ILIEHT,

PCCHUYKHU, KT'YTHKH. (DYHKLII/II/I OpraHoua0B KJICTKH. Bxmrouenus

3.9

3.10

4.1

SAnpo — perynaropubiii neHtp kieTku. CTpoeHue sifpa: siaepHas 000J0uKa,

KapuoIuiadMa, XpoOMaTuH, AAPbIIIKO. XpOMOCOMLI
TpchnopT BCIICCTB B KJIICTKC
)KI/BHGJICHTCJ'ILHOCTB KJIICTKHU

OOMmeH BemIecTB, WM MeTa0ONU3M. ACCUMUIAIUS (TUIACTUYECKHIT OOMEH) H
JTUCCUMUIISIINSA (PHEPTEeTUYECKU OOMEH) — JB€ CTOPOHBI €IMHOTO IMpoIecca
MeTtabonu3ma. Tunbsl oOMeHa BelecTB: aBTOTPO(HBIN U rerepoTpodHbiii. Poib

(bepMeHTOB B OOMEHE BCIICCTB U MPEBPALICHUN SHCPIHUU B KIICTKE

4.2

®dortocunTte3. CBeroBas U TemMHOBas (a3bl hoTocuHTe3a. Peakuuu GorocuHTe3a.
D¢ dextuBHOCTE (hoTOCHHTE3a. 3HaUeHUE (POTOCHHTE3a Ui KU3HU Ha 3emie.
Bnusiaue ycnoBuii cpenbl Ha (OTOCMHTE3 M CHOCOOBI TOBBIIICHUS €0
MIPOYKTUBHOCTH Y KYJIbTYPHBIX PACTEHUM.

XeMocHuHTe3. XEMOCHHTE3UpYIoMe OakTepuu. 3HAYeHHE XEMOCHUHTe3a IS

SKA3HU Ha 3emiie

43

3HepFCTI/I‘{CCKI/Iﬁ oOMEH B KIIETKE. Pacmiennenue BCIICCTB, BBIACICHHEC H
AKKYMYJIIUPOBAHUEC OSHCPrun B KIICTKC. OTalbl OHCPICTUYCCKOT'O oOMeHa.
I'mukomms. Bpo>KeH1/1e n €ro BHUIHI. Kncnopongoe OKHCJICHHEC, WJIH KJIETOYHOC

nbixaHue. DPPEeKTUBHOCTh SHEPTETUYECKOT0 0OMEHa

4.4

Peakuuu matpuusoro cuntes3a. ['enernueckas nnpopmarus u JIHK. Peanuzanus

TeHETUYECKON WHpOpMaMK B KJIETKe. | €HEeTHMYeCKHil KOJ M €ro CBOWCTBA.
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Tpanckpunums — marpuunblii cunte3 PHK. Tpancnsius — O6uocunTte3 Oenka.

KomupoBanue amuHokuciot. Poss pubocom B 6GuocunTese Oenka

4.5

Hexnerounsie ¢opmbl xu3Hu — BHUpYChL. Mcropus otkpeitus BupycoB ([1.U.
WBanoBckuii). OcCOOEHHOCTH CTPOEHUS M JKU3HEAEATEIBHOCTH BUPYCOB.
baktepuodaru. bone3nu pacteHuid, >KUBOTHBIX M 4YEJIOBEKa, BBI3bIBAEMbIC
Bupycamu. Bupyc nmmynonepunura genoseka (BUY) — Bo3oyaurens CITN/a.

[Mpodunakrrka pacnpocTpaHeHUS BUPYCHBIX 3a00ICBaHHIA

PasMHOXEeHME U MHIMBUYAJIbHOE Pa3BUTHE OPraHU3MOB

5.1

52

Knerounsrnii UK, WIM KU3HEHHBIM MK KIeTKUW. MHTepdaza u MUTO3.
[Ipoueccel, nporekaromue B HHTepdaze. Permkanus — peakuuss MaTpU4HOTO
cunte3a JIHK. Crtpoenue xpomocoM. XpoMOCOMHBIH HabOp — KapUOTHIL.
JIMMIIONAHBIT W TalJIOUJHBIA ~ XpPOMOCOMHBIE  HAOOpbl.  XpPOMaTHUIbL.
[uTomornyeckue OCHOBBI Pa3MHOXKEHHUS M HHIUBUAYAIbHOIO Pa3BUTHS
OpraHU3MOB.

Henenne kimerkn — wmuto3. Craaum muto3a. [lpomeccel, mpoucxondiiue Ha

Pa3HbIX CTAAUAX MUTO34. buonornueckuii cMBICII MUTO3a

@®opMbl pa3MHOKEHHsI OpraHu3MoB: Oecronoe U mojoBoe. Buuel Gecrnonoro
pa3sMHOXEHHUSA: [JeJIeHHEe HaJBO€, IIOYKOBAHWE OJHO- U MHOIOKJIETOYHBIX,
crIopooOpa3oBaHue, BEreTaTUBHOE pa3sMHOXKEHUE. UckyccTBeHHOE

KIIOHUPOBAHUC OPTraHU3MOB, €I'0 3HAYCHUEC [JI CCIICKIUN

53

54

[TonoBoe pa3MHOXEHUE, €T0 OTINYHUS OT OECIOIOorO.
Meiio3. Cragum wmeiio3a. Ilpouecchl, mpoucxoismiye Ha CTaausX Meio3sa.
IloBenenne xpomocom B Meio3e. Kpoccunrosep. buonornueckuii cMbicn U

3HaYEeHNE MEN03a

I"ameTorenes — npouecc 00pa3oBaHMs MOJIOBBIX KJIETOK Y >KMBOTHBIX. IlooBbIe
KEJIC3bl: CECMCHHHUKU U AWYHUKH. O6p330BaHI/IC " Ppa3BUTHEC IMOJOBBIX KJIIETOK —
raMmer (CepMaro3omj, SULEKIeTKa) — criepMaToreHe3 u ooree3. OcoOeHHOCTH

CTPOCHUMA SIAIIEKJIETOK U CIIEpMAaTO30UI0B. OHJ'IOI[OTBOpeHI/IC. HapTeHoreHe3

5.5

WupuBuayanbHoe — pa3BuTHEe  (OHTOreHe3).  OMOpPHOHAIBHOE  pa3BUTHE
(aMOpuorenes). Jranbl SMOPHOHAIBHOTO Pa3BUTHS Y MO3BOHOYHBIX JKUBOTHBIX:
npoOieHue, racTpyssuus, opraHoreres. IlocramOpuonansHOe pa3Butue. Tumbl
MMOCTAMOPHUOHAIBHOTO Pa3BUTHUS: MpsIMOE, HempsiMoe (IMYMHOuYHOe). BnusiHue
Cpebl Ha pa3BUTHE OPraHU3MOB; (DaKTOPBI, CIOCOOHBIE BBI3BIBATH BPOXKIEHHBIE
YPOJCTBA.

Poct u pazButne pactenuii. OHTOreHe3 [IBETKOBOI'O PACTEHUS: CTPOCHUE CEMEHH,

CTaIuu pa3BUTUIA

HaCJ'Ie,HCTBeHHOCTI) U USMCHYUBOCTb OPTaHHU3MOB
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6.1

6.2

IIpeamer u 3agaun reHeTuku. VMicropus pa3sBUTUS T€HETUKU. BKiax poccHiCKuX
U 3apyOexHBIX YYEHBIX B pa3BUTHE TEHETUKH. MeToabl TI'eHETUKU
(rudpu10JI0rNYEeCKUi, LUTOT€HETUYECKUH, MOJIEKYJISIPHO-T€HETUYECKHA ).
OcHoBHBIE TeHETUYECKUE NOHATHA. ['eHeTHYeCKass CUMBOJIMKA, UCIIOJIb3yEeMas B

CcXeMax CKpellMBaHUN

3aKOHOMEPHOCTH HACJEeIOBAHMs IPU3HAKOB, ycCTaHOBIeHHble [. MeHnenem.
MoHorubpuaHoe CKpelMBaHue. 3aKOH €IMHO00pa3us THUOPUAOB IEPBOTO
nokosieHus. IlpaBmwio JnoMHHHMpOBaHMs. 3aKOH pacIUEIJIEHUs IPU3HAKOB.
I'unoresa uncroTel ramer. [1oHOE U HEMOIHOE JOMUHUPOBAHHUE.

JurubpuaHoe ckpeuuBaHue. 3aKOH HE3aBUCHMOTO HACJIEJJOBAHMS IPU3HAKOB.
[{uToreHeTH4eCKne OCHOBBI JUTHOPUAHOTO CKpEIIMBaHUS. AHAIM3MPYIOIIEe
cKkpeliuBaHue. lcnonp3oBaHue — aHATM3UPYIOLIErO  CKPEIMBAaHUA Ui

OIIpCACIICHUSA I'CHOTHUIIA ocobu

6.3

6.4

6.5

6.6

CuerieHHoe HacnefoBaHue mpusHakoB. Pabota T. Moprana no cuerieHHOMY
HAcJeIOBaHUIO TreHOB. Hapylnenwe creruieHHs TE€HOB B pe3ylibTare
KpOCCUHroBepa. XpOMOCOMHasl Teopusi HacleACTBEHHOCTH. [‘eHernueckue
KapThl.

I'enetuka mona. XpoMOCOMHOE OMpeleleHHe Moia. AYTOCOMBI H TIOJOBBIE
XxpoMocombl. ['oMoraMmetHble M TeTeporamMeTHbie OpraHu3Mbl. HacnemoBanue

IMPHU3HAKOB, CHUCIVICHHBIX C ITOJIOM

N3menunBoCTh. BHUIbl M3MEHUYMBOCTH: HEHACICACTBCHHAs M HACIIEICTBEHHAs.
Ponep  cpenpl B HEHAcCHEACTBEHHOM  HM3MEHYMBOCTH.  XapaKTEpUCTHKA
MOJU(UKAIIMOHHON W3MEHYMBOCTU. BapuanuoHHBII psin U BapUallMOHHAs
kpuBagd. Hopma peaknum npusHaka. KoiM4ecTBEHHBIE U KadeCTBEHHBIE

MPHU3HAKU U UX HOpMaA pCaKINH. CBoilicTBa MOI[H(l)HKaHHOHHOﬁ HU3MCHYHUBOCTHU

HacnencrtBeHHas, WM TEHOTUIIMYECKAasi, W3MEHYMBOCTb. KomOuHaTHBHas
M3MEHYMBOCTb. Melo3 U TOJIOBOM TMpolecc — OCHOBa KOMOMHATHBHOM
W3MEHYUBOCTH. MyTallMoHHass W3MEHYMBOCTh. Kiaccudukamus MyTaluid:
TE€HHBIE XPOMOCOMHBIE, TCHOMHBIE. HacToTa U NpUYMHBI MyTaluuil. MyTarcHHbIe
(akTopsl. 3aKOH TOMOJIOTUYECKUX PSAZOB B HacleACTBEHHON n3meHunBocty H.1.

BasuiioBa

I'enernka wuyenoBexka. Kapuortun denoBeka. OCHOBHBIE METOJbl TI'€HETHKHU
yeJIoBeKa: reHeaJornuecKui, OJIM3HELIOBELIH, IIUTOTeHETHYECKHUI,
OMOXMMHYECKUH, MOJeKyJIsapHO-reHeTuueckuil. CoBpeMeHHOE OIpesesieHue
TEHOTHUIIA: TIOJJHOTEHOMHOE CEKBEHMPOBAHUE, TEHOTUIIMPOBAHUE, B TOM YHCIIE C
nomotnpto [II[P-ananu3a. HacnencTBeHHble 3a00J€BaHUs YEJIOBEKAa: T'€HHBIE
00s1€3HU, 00JIE3HU C HACIEACTBEHHOM MPEeapacoyioKeHHOCTbIO, XPOMOCOMHBIE

6one3nu. ComaThueckue M TeHepaTUBHbIE MyTauuu. [IpuHIMIBI 370pOBOTO
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06p3.33. KHU3HHU, AHUAr"OCTHUKH, HpO(bI/IJIaKTI/IKI/I n JICUCHUA TI'CHCTHYCCKHUX
Oone3nell. MeMKO-reHeTH4ecKoe KOHCYJIbTHPOBAaHUE. 3HAUEHUE MEIUITUHCKON

ICHCTUKHU B IIPEAOTBpAlICHUN U JICUCHUH I'CHCTUYCCKHUX 3a00JIeBaHNH YeIOBEKa

CeJ'ICKI_[I/IH OpraHu3mMoB. OCHOBBI OMOTEXHOIOTHHI

7.1

Cenekiusi KaKk Hayka W IIpolecc. 3apOoXACHUE CEJIEKIUU U JOMECTHKAIUS.
Yuyenne H.M. BaBuioBa o0 T1eHTpax NPOUCXOXKIECHUS W MHOTO0Opasms
KYJbTYPHBIX pacTeHuil. LIeHTpbl MPOUCX0XKACHUS JOMAIIHUX XKUBOTHBIX. COpT,

110po/1a, IITaMM

7.2

CoBpeMeHHbIE METOJbI CelleKUMU. MacCcOBbIi M MHIWBUAYAIBHBIH OTOOPHI B
CEJIEKIIMM pacTeHUM M KUBOTHBIX. OlleHKa sKcTepbepa. bin3kopoacTBeHHOE
cKpeuuBaHue — HMHOpuAMHTr. Yuctas nuHus. CKpelMBaHUE YHCTBIX JIMHUH.
I'etepo3uc, nnu rubpuaHas cuia. HepoacTBeHHOE CKpeluBaHue — ayTOpUIUHT.
OtnanénHas ruOpuam3anuss U e€ ycrnexw. VICKycCTBEHHBIH MyTareHe3 U
IIOJIyYEHUE IOJIAILIONAOB. JIOCTMIKEHMsI CEJIEKIUMU DPACTEHMM, JKUBOTHBIX H

MHUKPOOPraHu3MOB

7.3

buorexnosnoruss kak oTrpacib MPOW3BOACTBA. ['eHHAs WHXKEHEpUs. Tarlbl
co3nanusi pexomOuHaHTHOW JIHK wm TpaHcrennelx opranm3mMoB. KieTounas
nxkeHepus.  Kiierounsle  KynbTypbl.  MUKpPOKIOHAJIBHOE  Pa3MHOKEHHE
pacrenuii. KinoHupoBaHHE  BBICOKONPOAYKTHUBHBIX  CEJIbCKOXO35MCTBEHHBIX
OpraHM3MOB. OJKOJOTHYECKHe U dTudeckue mpodinembl. MO — reHeTnyecku

MOI[I/I(I)I/II_II/IpOBaHHBIC OpTaHU3MBbI

11 KJIACC

Kon

1.1

IIpoBepsiemMblii 31eMeHT cOAepPKAHUSA

DBOIOIMOHHAsT OHOJOTHS

DBOJIIOLIMOHHAS TEOPHUs M €€ MECTO B OMOJIOTHH.

CBunerenbctBa  3Bojouuu.  [lameoHTonornyeckue:  MOCIENOBATENbHOCTD
MOSIBJICHUs] BHJIOB B MAJIEOHTOJIOTUYECKON JIETONMHUCH, NepeXoaHble (HOPMBI.
buoreorpaduueckue: cxoactBo u paznuuve GayH U (Qrop MaTepUKOB U
OCTPOBOB. DMOPHOIOTUYECKHE: CXOJCTBA M Pa3IUunsi SMOPHOHOB PA3HBIX BHUJIOB
M03BOHOYHBIX. CpaBHUTEIbHO-aHATOMUYECKHE: TOMOJIOTUYHBIE, aHAJIOTUYHbIE,
pYyJIMMEHTapHbIE OpraHbl, aTaBU3Mbl. MoJEKyIIpHO-OMOXUMUYECKUE: CXOACTBO
MEXaHU3MOB HACJIEJICTBEHHOCTH M OCHOBHBIX METa0OJIMYEeCKHX MyTell y Bcex

OpPTraHU3MOB
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1.2

1.3

OpomtonmonHass  Teopuss Y.  Jlapeuna. IlpennochbulkM  BO3HMKHOBEHMSI
JapBUHU3Ma. JIBHXKyIIME CHJbl 3BOJIOUMU BUIOB 1o JlapBuHy (M30BITOYHOE
Pa3MHOKEHHE IIPU OIPAHUUYEHHOCTH PECYPCOB, HEONPEAEIEHHAS U3MEHYUBOCTD,

0opn0a 3a cyliecTBOBaHUE, ECTECTBEHHBIN 0TOOD)

Cunrernueckass Tteopus »HBomonud (CTD) u  ocHOBHBIE €€ TIOJOXKEHUS.

MI/IKpOBBOJHOI_[I/ISI. HOHyHSIL[I/ISI KakK ¢AMHKuIa BUaa U 3BOJIFOIIMHA

1.4

1.5

JBwxyume cuibl ((pakTophl) SBONIOLMU BUIOB B Tpupoie. MyTaluOHHBINA
nporecc U KOMOMHATHBHAs WM3MEHYMBOCTH. llomynsnuoHHBIE BONHBI U Jpeid
reHoB. M3omsnus u murpanus. EcrecTBeHHbI 0TOOp — HanpapisIOMuUi (akTop
sBOMIOLMHU. POPMBI €CTECTBEHHOT'0 0TOOPA.

[TpucrocoOIeHHOCTh  OPraHM3MOB Kak pe3ylbTaT d3BOMIONMU. [Ipumepsl
IpUCIIOCOOIEHUH Y OpraHu3MoB. ApoMop(03bl U HAMOAANTALNY.

Bun n Bunoo6pasosanue. Kpurepuu Bujga. OCHOBHbIE (POPMBI BU1000pa30BaHUsL:

reorpa(bnquKoe, SKOJIOTHYCCKOC

MaKpOSBOHIOI_II/IH. cDO]C)M]E»I 3BOJIFOIIUH: q)HJ'IeTI/IquKaH, JAUBCPICHTHAA,

KOHBEpIreHTHasi, napasienbHas. HeoOpaTtuMocTs 3BONIOLMU

2.1

2.2

23

Bo3HUKHOBEHUE U pa3BUTHE KU3HU Ha 3eMile

JloHay4yHbI€ IIPEACTABICHUSA O 3apOKACHUM JKU3HU. HayuyHble TI'HMIIOTE3BI
BO3HUKHOBEHHS >KM3HM Ha 3emye: abuoreHe3 M MaHCHepMHs. XUMHUYecKas
IBOJIIOLMS. ODKCIIEPUMEHTAIIBHOE MOATBEP)KJIEHUE XUMHUYECKOW DBOJIOLUU.
Havanphbie sTanbl Ouosornuyeckoil sBomoonuu. I'mnoresa PHK-mupa. IlepBoie

KJIICTKHU 1 UX DBOJIOLHA. q)OpMI/IpOBaHI/Ie OCHOBHBIX I'pYIIII ’)KUBBIX OPTraHU3MOB

PasButue xu3znm Ha 3emse mo spam u nepuojgaM. Karapxeil. Apxelickas u
nporepo3oiickas dpel. [lameosoiickass spa W €€ NEpHOIbl: KEMOPUIMCKUH,
OpAOBUKCKUH, CHIyPUMCKUN, J€BOHCKHH, KAaMEHHOYIOJBHBIN, IEPMCKHMA.
Me3so30lickas 3pa 1 €€ MepruoIbl: TPUACOBBIN, FOPCKUA, MEJIIOBOM.

KaitHo3zoiickas 3pa u €€ mepuoipl: NaAJICOreHOBBIM,  HEOTE€HOBBIMH,
AHTPOIIOI€HOBBIA. XapaKTepUCTUKA KIMMaTa W TEOJOTMYECKHX IPOLIECCOB.
OCHOBHBIE ITaIbl YBOJIOLUN PACTUTEIHHOTO U JKUBOTHOTO MUpa. ApoMOpP(O3bI y
pacteHud W KUBOTHBIX. [losiBIE€HHME, paclBET W BBIMHUPAHHUE TPYII KUBBIX

OpraHnu3MoB

Cucrema OpraHu4eCKOoro Mupa KakK OTpaKCHUC SBOJIIOLHU. OcHOBHBIC

CUCTCMATHUYCCKUC I'PYIIIBI OPTraHU3MOB

2.4

DBoIoMs 4YejgoBeKa. AHTPOIOJIOrUsS Kak Hayka. PasButue mpencTaBieHHH O

MPOUCXOKIACHUN YCIIOBCKA. MeTO[[BI HU3YUCHUA AHTPOIIOTICHE3a. CXOI[CTBa u
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2.5

pa3nuyus yenoBeka U )KMBOTHBIX. CHCTEeMaTHUECKOE MOJIOKEHHUE YeTIOBEKa.
JIBrxymue cunbl (pakTopsl) aHTpororeHesa. HacinencTBeHHas M3MEHYMBOCTD U
€CTeCTBEHHBII 0TOOp. OOmiecTBeHHBI 00pa3 >XU3HU, HU3TOTOBJIICHUE OpPYAUN

TpYJa, MBIILJICHUE, PeUb

OcHOBHBIE CTaAMM W BETBH 3BOJIOLMU YEJIOBEKA: aBCTPAJIONUTEKH, YesoBek
ymensiid, Yenoexk mnpsamoxomaumui, YenoBek Heanaepranbckuii, YemoBek
pa3syMHblii. Haxonku nckomaeMbIX OCTaHKOB, BpeMs CYIIECTBOBaHHMA, 00JacTb

pacmpocTpaHeHus, 00bEM TOJIOBHOTO MO3ra, 00pa3 KU3HH, OpYAUs

2.6

3.1

3.2

Yenoseueckne packl. OCHOBHBIE OOJIBIINE pachl: €BpONEOHIHAs (eBpazuiickas),
HErpo-aBCTPaJIONIHAS (3KBaTOpHaNIbHA), MOHTOJIOUAHAsS (a3uarcko-
aMepuKaHCKast). YepTsl MPUCIOCOOICHHOCTH IPEICTABUTENCH YEIOBEYECKUX Pac
K yCIIOBUSAM cyliecTBoBaHMs. EnnHcTBO uenoBeueckux pac. Kputuka pacusma
OpranusMsl 1 OKpysKarolas cpeaa

OKojorus Kak Hayka. 3aJaud U paslenbl dKOJOTMU. MeTolbl IKOJIOIMYECKUX
UCCIIeIOBaHUN. DKoornyeckoe MupoBo33peHue. Cpenibl 0OUTaHKsI OPraHU3MOB:
BOJIHAs1, HA3MHO-BO3/1yIIHAs1, [I0YBEHHAs!, BHYyTPHOPraHU3MEHHAas
Okonorndyeckue  ¢axtopel. Knaccupukanuss — dKomorudeckux  (pakTopos:

a6I/IOTI/I‘leCKI/IC, OMOTHYECKHE U AHTPOIIOT'CHHBIC. I[eﬁCTBHe OKOJIOTHYCCKHUX

(hakTOpPOB HA OPTaHU3MBI

33

AbGunotnyeckue QaxkTophl: CBET, TEMIlepaTypa, BIAKHOCTb. POTONEPUOAU3M.
[IpucnocoOnenus OpraHusMOB K  JeMCTBUIO aOMOTHYECKUX  (AKTOPOB.

buonornueckue puTMsl

34

3.5

buotnueckue ¢akropbl. Buasl OMOTHYECKHMX B3aMMOAEHCTBHI: KOHKYpEHIUS,
XMITHUYECTBO, MApa3UTU3M, MYTyalu3M, KOMMEHCAJIM3M (HaxJeOHUYEeCTBO,
KBapTHUPAHTCTBO),  aMEHCAIM3M, HEUTpanu3M. 3Ha4eHHE  OUOTHYECKUX

B3aUMOJCHCTBUM JJI CYIICCTBOBAHUSA OPIraHU3MOB B IIPUPOJHBIX COO6H.[CCTB8.X

OKOJIOTUYECKHE XapPaKTCPUCTUKHU NOMyJIANHUU. OcHOBHBIC IIOKa3aTcin
nomyJsinuu: 4YUCJICHHOCTH, IINIOTHOCTB, POXIACMOCTb, CMEPTHOCTH, IIPUPOCT,

MUrpanus. I[I/IHaMI/IKa YHUCJIICHHOCTHU IMOITYJIAINU U eé peryismusa

COO6H_ICCTBE[ M 3KOJOTMYCCKUC CUCTEMbI

4.1

CooOmiectBo opraHu3mMoB — OuoneHo3. CTpyKTypbl OHOLIEHO3a: BHJIOBas,
NPOCTpaHCTBEHHas, Tpoduueckass (muuieBas). Buasl-nomuHanTel. CBsi3u B

OHOIIEHO3€E

4.2

Dkosnoruueckue cucrteMbl (dkocucteMbl). [loHstTe 006 dkocucteme H
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4.3

6HOF€OHCHO3€. q)YHKI_II/IOHaHLHBIe KOMIIOHCHTBI 3KOCHUCTCMBI: MPOAYLCHTHI,
KOHCYMEHTBI, pelylleHTbl. KpyroBopoT BemiecTB U OTOK SHEPTUH B 3KOCHCTEME.
Tpoduueckne (nuIeBble) YPOBHH 5SKOCHUCTEMBL. I[lumieBble Iemu u CeTH.
OCHOBHBIE TIOKa3aTEIH HKOCHUCTEMBI: OHoMacca, MPORYKIHA. DKOJIOTHYECKHE
MUPaMUABL.  TPOAYKIUH, YHUCIEHHOCTH, Ouomacchl. CBOHCTBA 3KOCHUCTEM:

YCTOWYMBOCTb, CAaMOpETyJIsius, pazputue. CyKueccus

[Ipupoanbie 3xK0cHCTEMBI. DKOCUCTEMBI 03€p U pPeK. DKOCUCTEMa XBOMHOTO MU
LIMPOKOJINCTBEHHOTO JIEca.

AHTpONOreHHbIE 9KOCHCTEMBI. ATpPO3KOCHCTEMBI. Y pOO3KOCHUCTEMBL.
Bronorndeckoe n X03HCTBEHHOE 3HAYCHHUE arpOIKOCUCTEM U YPOOIKOCUCTEM.
buopasnoobpazue kak (akrop ycroiumBocTH d3kocucteM. CoxpaHeHue

OHMOJIOTMYECKOTr0 pa3HooOpasust Ha 3emiie

4.4

Yuenne B.W. Bepnaackoro o Owocdepe. I'paHuIBI, CcOCTaB U CTPYKTypa
o6uoctepsl. XKuBoe BemectBo u ero (gynkuuu. OcobeHHOcTH OUOChEpPH Kak
rJ100anpHOM 3KOCcHCTEMBI. JIMHAMMYECKOE paBHOBECHE M OOpaTHasi CBsI3b B
o6uoctepe. KpyroBopoTsl BemecTB M OHOT€OXMMHYECKHE LHKIBI 3JIEMEHTOB

(yriepona, azora). 3oHaIbHOCTH Orochepsl. OCHOBHBIE OMOMBI CYIITU

4.5

YenoBedecTBo B Omocepe 3emim. AHTPOINOTEHHBIE M3MEHECHHsI B Omocdepe.
I'mobGanbpHBIEC HKONIOTHYECKHE TPOOIIEMBI.
OcHOBa palMOHAJIBHOTO  YIpaBJICHUS MPUPOAHBIMH pEecypcaMd U HUX

HUCIIOJIB30BaHUC. I[OCTI/I)I(GHI/IH OHOJIOTUH H OXpaHa MpHUpPOAbI
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YYEBHO-METOAUYECKOE OBECIIEYHEHHUE OBPA30BATEJIBHOI'O
ITPOLECCA

OBA3BATEJIBHBIE YYEBHBIE MATEPHUAJIBI V11 YHEHUKA

[Taceunuk B.B. u apyrue; nox penaknueii [laceunnka B.B. buonorus, 10-11 knaccel/
AxmmonepHoe obmiectBo «M3natenbetBo «IIpocBerieHuey;

METOAUYECKHUE MATEPHUAJIBI U1 YYUTEJIA

Yuebuo-meToanueckuil koMmiuieke «JIuaus sxusam» it 10 — 11 kimaccos
obmeoOpazoBarenpHbIX opranusanuii B.B. [laceunuk u ap.

HUPDPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH UHTEPHET

https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/11/

Kpurepuu o1ieHKH BBINOJHEHUS KOHTPOJIBHON PabOThI

IIpoueHT NMPaBWJIBLHBIX OTBETOB Ounenka
94-100% 5 (oTAM4YHO)
82-93% 4 (xopoI1o)
65-81% 3 (YIOBJIETBOPHUTEIBHO)
Menee 65% 2 (HEeyIOBJIETBOPUTEILHO)




