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INOACHUTEJIbBHAS 3AIINCKA

[Ipu pa3paboTke MpOrpaMMbl MO OHOJOTUU TEOPETUUYECKYIO OCHOBY JUISl OMpPENEICHUS
NOJIX0/0B K (OPMHUPOBAHMIO COAEpKaHUS ydeOHoro mnpeamera «buonorus» cocTaBuiIu:
koHuenryanbHbie nonoxkeHus OI'OC COO o B3auMOOOYCIIOBIEHHOCTH IIEJICH, COJEpKaHUS,
pe3yibTaToB O0y4YeHHs U TPeOOBAHMH K YPOBHIO HOJATOTOBKU BBITYCKHHUKOB, TOJIOKEHUS 00
o0LIMX LEeNsIX M MPUHIUIAX, XapaKTEePU3YIOLUIUX COBPEMEHHOE COCTOSIHHUE CHUCTEMbl CPETHETO
obmiero obpazoBanusi B Poccuiickoit @enepanuu, a Takke MOJIOKEHUS O crienuduke OUOIOoTHH,
e 3HAUYEHUU B TMO3HAHUU KUBOM MPHUPOABI U 00ECNEUYEHHU CYIIECTBOBAHMS YEIOBEYECKOTO
obmiectBa. CorylacHO Ha3BaHHBIM ITOJIOXKEHUSM, ONPEIENICHBl OCHOBHBIE (DYHKIIMU MPOrPaMMBbI
1o OMOJIOTUU U €€ CTPYKTYpa.

[Iporpamma no Guosioruu 1aéT MpeCcTaBiIeHUEe O LENsAX, 00 001el cTpaTteruu 00y4eHus,
BOCIIUTAHUS M Pa3BUTUS OOYyYarOIIUXCS cpeAcTBaMu ydyeOHoro mnpeamera «buomnorusy,
onpezaenseT o00s43aTeIbHOE NPEAMETHOE COJIEpPKAaHUE, €ro CTPYKTYpPY, paclpeleieHHue I10
pa3zenaM U TeMaM, PEKOMEHIyeMYIO IOCJIEeN0BaTeIbHOCTh M3yueHUs yueOHOro marepuaia ¢
y4€TOM MEXIIPEIMETHBIX U BHYTPHUIPEAMETHBIX CBS3€H, JIOTMKH 00pa30BaTeIbHOTO TpoIecca,
BO3PACTHBIX OCOOEHHOCTEHN 00yYarouXCs.

B mporpamme 1o OHONOTMHM Tak)Ke YYUTHIBAIOTCS TPEOOBaHMS K IUIAHUPYEMBIM
JUYHOCTHBIM, METANpPEJAMETHBIM M MpPEeIMETHBIM pe3yJbTaTaM o0ydeHHs B (OPMUPOBAHUU
OCHOBHBIX BHJIOB y4eOHO-ITO3HABATEIBHOMN JAEATEIbHOCTH/ydeOHBIX JeHCTBUI 00y4Yaromuxcs 1mo
OCBOEGHUIO COJIepP KaHUs OMOJIOTHYECKOr0 00pa3oBaHUsI.

B nporpamme no 6uonorun (10—11 xiaccel, 0a30BbIl ypOBEHb) peaqnu30BaH MPUHIUI
IPEEeMCTBEHHOCTH B H3yYeHUM Ouojioruu, Oiarojapss uYeMy B HeH MpocMaTpUBaeTrcs
HAMpaBJICHHOCTh HA Pa3BUTHE 3HAHWM, CBS3aHHBIX C (POPMHPOBAHHEM €CTECTBEHHO-HAYYHOTO
MHUpPOBO33PEHHUS, IIEHHOCTHBIX  OpPHEHTAlMil  JIMYHOCTH, SKOJIOTUYECKOTO  MBIIIJICHHUS,
IPEJICTaBICHU O 370pOBOM 00pa3e JKM3HU U OEpeKHBIM OTHOIIEHHEM K OKpy’Karolei
npupoaHoil cpene. IloaTomy Hapsay ¢ u3ydeHHEM OOLIEOMOIOTHYECKUX TEOpHUH, a Takke
3HAHUH O CTPOCHHH KHUBBIX CHCTEM PA3HOTO paHra M CYIIHOCTH OCHOBHBIX NMPOTEKAOIINX B HUX
IpPOIIECCOB B TMpOrpaMMe MO OHOJOTMU YJEeJIEHO BHHMMAHHE HCIOJIb30BAHUIO IOJYYEHHBIX
3HAHUH B IOBCEAHEBHOM JKMU3HU ISl PEIICHHS PUKIIATHBIX 3a/1a4, B TOM YUCIIe: TPOPUITAKTUKA
HACJIC/ICTBEHHBIX ~ 3a00JIeBaHMN  YEJOBEKa, MEIUKO-TEHETHYECKOr0  KOHCYJIBbTUPOBAHMS,
000CHOBaHHS IKOJIOTHUYECKH IEIeCO00pa3HOrO TMOBEACHUS B OKPYKAIOLIeH MPUPOIHOH cpere,
aHamu3a BIMSHUSA XO3SHCTBEHHOM NEATEIBbHOCTH 4YEJOBeKa Ha COCTOSIHUE HPUPOAHBIX U
HCKYCCTBEHHBIX JKOCHCTEM. YCHWJICHHE BHUMaHHS K MPUKIAJTHOW HAMPABICHHOCTH Y4eOHOTO
npeamera «bUOJIOTHs» MPOJUKTOBAHO HEOOXOIUMOCTHIO 0OecreueHus! YCIOBUN JUIS pelIeHUs
OJTHOW M3 aKTyaJbHBIX 3a/1a4 ITKOJILHOTO OMOJIOTHYECKOro 00pa30BaHus, KOTOpask MpeAroiaraet
¢dopmupoBaHHe y O00yYaromUXcs CIOCOOHOCTU anaNnTUPOBATbCS K H3MEHEHHUSM TUHAMUYHO
Pa3BUBAIOIIETOCS COBPEMEHHOT'O MHpA.

Buonoruss Ha ypoBHe cpeaHero oOmero oOpa3oBaHUs 3aHUMaeT BakHOe MecTo. OHa
oOecnieunBaeT (QopMHUpOBaHUE y OOydYalOIIUXCS MPEICTABICHWNH O HAaydyHOM KapTHHE MMHpa,
pacumpsieT 1 00001aeT 3HaHUS O )KUBOI MpUpoe, €€ OTIIMYUTENbHBIX MTPU3HAKAX — YPOBHEBOM
OpraHu3alliil W SBOJIIOLWHU, CO3Ma€T YCIOBHS JMJIS: TO3HAHWS 3aKOHOB JKMBOH IPHPOJIBI,
dopmupoBaHus (QPYHKIIMOHAIBHOW TPaMOTHOCTH, HAaBBIKOB 370pPOBOro M Oe3omacHoro obpasa
’KU3HU, SKOJIOTUYECKOT'O MBIIIICHHS, IEHHOCTHOTO OTHOILLEHUS K )KMBOW MPUPOJIE U YETIOBEKY.

Bonbmioe 3HaueHne OWMOJIOTHS HWMEET TakXKe JUIsl pEIIeHUS BOCIUTATEIbHBIX U
Pa3BUBAIOIINX 3a7a4 CPEAHETO O0IIero oOpa3oBaHusl, coluanu3anuu odyqarommxcs. U3yuenue
O6uonorun obecrieynBaet yCIIOBUSA ISt ¢dbopmupoBaHus UHTEIJICKTYaIbHBIX,
KOMMYHHKAIIMOHHBIX U MH(QOPMAIIMOHHBIX HABBIKOB, ACTETUYECKOM KYJIBTYpbI, CIOCOOCTBYET
MHTETpaluy OMOJIOTHUECKUX 3HAHUHM C MPEeNCTaBICHUSAMH U3 JIPYIHX Y4eOHBIX MPEJIMETOB, B
YaCTHOCTH, PU3UKH, XUMHUH U reorpadpuu. HazBaHHbIe MOJI0KEHUS O ITpeIHa3HAYCHUH Y4eOHOTO



npenMera «buonorus» CcOCTaBUIM OCHOBY Ul ONpENENICHUs MOIXOJ0B K OTOOpYy U
CTPYKTYPUPOBAHUIO €TO COJIEPKAHUS, TIPEACTABICHHOTO B IPOrpamMMe 10 OHOJIOTHH.

OTt60p conepkanusi yaueOHoro npeameta «bruonorus» Ha 6a30BOM ypoBHE OCYIIECTBIIEH C
HO3HULUN KYJIBTYpOCOOOPA3HOTO MOAX0/a, B COOTBETCTBHU C KOTOPBIM OOYYarOIIUECs TOJIKHBI
OCBOUTH 3HAHUS U YMEHHs, 3HaUMMbIe sl (POPMUPOBAHUS OOIIEH KYJIbTYpHhI, ONpeaesSIole
aJICKBaTHOE TIOBEJCHUE YEJIOBEKa B OKpYXKAIOLIeH NPUPOAHON cpene, BOCTpeOOBaHHbBIE B
MOBCE/IHEBHOM KHU3HU U MPAKTHUECKOU nesTenbHOoCTH. Ocoboe MECTO B ATOM CHUCTeMe 3HAHUM
3aHMMAIOT D3JEMEHTBHl COJCpXaHUSA, KOTOpble CIyXaT OCHOBOW i (HOPMUPOBAHHS
NPEJCTAaBICHU O COBPEMEHHON eCTeCTBEHHO-HAyYyHOW KapTHUHE MHpa U LEHHOCTHBIX
OpPHUEHTAIUAX JIUYHOCTH, CIIOCOOCTBYIOIIMX I'yMaHU3AIMH OHMOJIOTHYECKOT0 00pa30BaHMs.

CTpyKTypHpOBaHHE COJECpXKaHUS y4yeOHOro Marepuajga B MHporpamMme Mo OuoJIoruu
OCYIIIECTBJIEHO C YYETOM MPUOPUTETHOIO 3HAYEHUS 3HAHUN 00 OTIIMUUTENIbHBIX OCOOEHHOCTSIX
JKUBOM TPUPOJIBI, O €€ YpOBHEBOIl OpraHM3aliil U HBOJIOLMU. B COOTBETCTBUM C 3THUM B
CTPYKType ydeOHoro npeamera «buomnorus» BbIJIEIEHbBI CIENYIOLINE COJIEpPKaTEIbHbIE JTUHUU:
«buonorus kak Hayka. MeToabl HAy4HOTrO mo3HaHUs, «KieTka kak Ouoloruyeckas CUCTeMay,
«OpranusMm Kak Ouosornyeckas cucremay, «Cuctema U MHOroodpaszue OpraHM4ecKoro Mupa,
«OBOIIOLIUS KUBOH MPUPOABI», «IKOCUCTEMBI U MPUCYIITUE UM 3aKOHOMEPHOCTH.

Leny um3ydenus yuebHoro mnpeamera «buosorusi» Ha 0a30BOM YpPOBHE — OBJIAJCHHUE
O0y4JaloIMMHUCS 3HAHUAMU O CTPYKTYPHO-(YHKIHMOHAIBHOM OpraHu3alliyd >KUBBIX CHCTEM
pa3HOro paHra u npuoOpeTeHne YMEHUM UCIOJIb30BaTh 3TU 3HAHUS JJI TPAMOTHBIX JICUCTBHI B
OTHOIIEHUH O00BEKTOB KMUBOW MIPUPOJIBI U PEILICHUS PA3INYHBIX )KU3HEHHBIX ITPOOIIEM.

Joctuxenue nenu uszydeHus ydeOHoro mnpeamera «buosorus» Ha 06a3o0BOM ypOBHE
o0ecreynBaeTcs pelIeHueM caeIyomuX 3a/1au:

OCBOEHHE OOY4YalOIIMMUCA CHCTEMbl 3HAHUH O OHMOJOTMYECKHX TEOpUAX, YUEHMSX,
3aKOHAX, 3aKOHOMEPHOCTSX, THUIOTEe3ax, MpaBUiax, CIyKallMX OCHOBON Il (OpMUpPOBaHUS
IPEJICTABICHU O €CTeCTBEHHO-HAYYHON KapTUHE MHpa, O METOAaX HAay4YHOIO I1O3HaHUf,
CTPOEHUHU, MHOT000pasMM U OCOOCHHOCTSAX JKHMBBIX CHUCTEM PpA3HOTO YPOBHS OpraHHU3aluH,
BBIJIAIONTUXCSI OTKPBITUSAX U COBPEMEHHBIX UCCIICIOBAHUIX B OMOJIOTHH;

dbopMupoBaHrue Yy OO0YYarOMIMXCs TMMO3HABATEIbHBIX, MHTEIJICKTYalbHBIX W TBOPUYECKHUX
CIIOCOOHOCTEH B Mpollecce aHaIM3a JaHHBIX O MYTSIX Pa3BUTHS B OMOJIOTMU HAyYHBIX B3IJISIZIOB,
UJeN ¥ MOJIX0/I0B K U3YYEHHUIO )KUBBIX CUCTEM PA3HOTO YPOBHS OpraHU3aluu;

CTaHOBJIEHHME Yy OOydaromuxcsi oOumel KyabTyphl, (YHKIMOHAJIBHON TIpaMOTHOCTH,
pa3BUTHE YMEHHI OOBSCHATH U OIEHUBATH SBICHUS OKPYXKAIOIIET0 MUpa KHUBOM MPUPOIBI HA
OCHOBaHUU 3HAHUH U ONBITA, MOJYYEHHBIX MPU U3yUYEHUU OUOJIOTHH;

dbopMupoBaHHEe Yy OOYYAIOIIMXCS YMEHHH WLTIOCTPUPOBATh 3HAYEHHE OMOIOTHYECKHX
3HaHUW B MPAKTUYECKOW JNEATEIbHOCTU YEJIOBEKa, Pa3BUTHH COBPEMEHHBIX MEIULUHCKUX
TEXHOJIOTHI U arpOOHOTEXHOJIOTHIA;

BOCIHUTAHUE YOEXKIEHHOCTH B BO3MOXHOCTH TO3HAHUS 4YEJIIOBEKOM >KUBOW MPUPOJIBL,
HE00X0IMMOCTH OEpEKHOTO OTHOUICHHUS K HeH, COOMIOIEHUS] AITUYECKUX HOPM IpU MPOBEACHUU
OMOJOTUYECKHUX UCCIIEIOBAHMI;

OCO3HAHHME LEHHOCTH OMOJOTMYECKMX 3HAHUM JUIS MOBBIIICHUS YPOBHS 3KOJIOTMYECKOU
KYJIBTYpBI, ISl QOPMUPOBAHUS HAYYHOTO MUPOBO33PEHNUS;

MpPUMEHEHHE MPUOOPETEHHBIX 3HAHWUN U YMEHUW B TMOBCEIHEBHON JXU3HU NJS OIEHKH
MOCJIC/ICTBHM CBOEH JIEATETLHOCTH TI0 OTHOIICHHWIO K OKPYXKAIOIIeH cpene, COOCTBEHHOMY
310pOBbI0, 00OCHOBAHHE U COOIIOZCHNE Mep MPOPUIAKTHKH 3a00JI€BaHHH.

B cucreme cpemnero oOmiero o6pa3zoBaHusi yueOHBIN mpeameT «buonorusy, n3ydaeMblil
Ha 0a30BOM YpOBHE, ABJISICTCS 0053aTEIbHBIM YU€OHBIM MPEIMETOM.

Jnst m3ydenusi 6uojoruyd Ha 6a30BOM YpOBHE CPEIHET0 OO0IIero oOpa3oBaHUsI OTBOJIUTCS
68 yacoB: B 10 knacce — 34 gaca (1 yac B Henento), B 11 knacce — 34 gaca (1 yac B Heneno).



COJAEP)KAHUE OBYYEHUA
10 KUIACC

Tema 1. buoJsiornsi Kak Hayka.

Buonorus kak Hayka. CBsi3b OMOJIOTMH C OOINECTBEHHBIMU, TEXHUYECKUMH H JIPYTUMHU
€CTECTBEHHBIMU HayKaMu, Quiocoduei, 3TUKON, 3CcTeTUKOM u mpaBoMm. Ponbp Ouonoruu B
(opMHpOBaHNN COBPEMEHHON HAYy4YHOU KapTHHBI Mupa. CucreMa OMOIOTHIECKUX HAYK.

MeTop1 TO3HAHUS KUBOU MPUPOABI (HAOIIOIEHUE, SIKCIIEPUMEHT, OIMCaHUe, U3MEpPEHHeE,
KJIacCU(UKAIIMsI, MOJISTUPOBAHKE, CTATHCTUYECKAsT 00pabOTKa TaHHBIX ).

JdemoHcTpaumMu:

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

Tabmuis! U cxeMbl: «MeTo/ bl TO3HAHUS KUBON TPUPOIBD.

JlabopaTopHble 1 paKkTHYeCKHEe PadoThI:

[Tpaktueckass pabota Ne 1. «lcmonp3oBaHUE pa3IMYHBIX METOJOB NpPHU HU3YUYECHUU
OMOJIOTHYECKUX OOBEKTOBY.

Tema 2. JKuBble cucTeMbl H UX OPraHU3aIUA.

Xuseie cucrembl (OMOCHCTEMBI) Kak IMpeaMeT H3ydeHus: Ouonornu. OTInyYue >KUBBIX
CHUCTEM OT HEOPTAHUYECKOU MPUPOJIBI.

CpolicTBa OuwocucTeM H HWX pa3HooOpasue. YPOBHU OpraHu3alid  OUOCHCTEM:
MOJIEKYJIAPHBIN,  KJIETOYHBIA,  TKAHEBbIM,  OpPraHW3MEHHBIM,  NOMYJISLHUOHHO-BUIOBOM,
HKOCHUCTEMHBIH (OMOTE01eHOTUYECKHIA), OMOC(hHEPHBIA.

JleMoHCTpanum:

Tabmuupel u cxembl: «OCHOBHbIE NPHU3HAKU KU3HW», «YPOBHU OpraHU3alMU >KUBOU
IIPUPOJBI».

O6opynoBanue: moaens Mosekynsl JJTHK.

Tema 3. XumMu4ecKkHii COCTaB U CTPOCHHE KJICTKH.

XUMUYECKUI COCTaB KJIETKH. XUMUYECKUE  DIIEMEHTHI: MAaKpODBJIEMEHTHI,
MUKpO3JIEMEHTHI. Bosla 1 MUHEpaJIbHbBIE BEILIECTBA.

@YHKIMK BOJABI M MHUHEpPANBHBIX BellecTB B KieTke. [loanepikaHne OCMOTHYECKOIO
Oananca.

benku. CocraB u cTpoeHne 0eIKOB. AMUHOKHUCIIOTEI — MOHOMEpHI OenkoB. HezameHnmblie
U 3aMEHHMblEe AMHHOKHUCIIOTHI. AMHHOKHMCIOTHBIH COCTaB. YPOBHHM CTPYKTYpbl O€IKOBOM
MOJIEKYNbl (TIepBUYHAs, BTOPUYHAs, TPETHYHAs W 4YETBEpTUYHas CTPyKTypa). XUMHUYECKHE
cBoiicTBa OenkoB. buonoruueckue GpyHKIMN OETKOB.

®epMeHThl — Ouosiornyeckue KaraiauzaTopbl. CTpoeHue ¢GepMeHTa: aKTHUBHBIA LIEHTD,
cyocrpatHas  cnenuduuHocth. Kodepmentsl. Butamuubel.  Ominuuss  (epMEeHTOB  OT
HEOPraHMYECKUX KaTaJIn3aToOpPOB.

VYrneBoasl: MOHOCAXapH bl (TII0K03a, pubo3a U J1e30KCupr003a), AucaxapH bl (caxaposa,
JAKTO3a) W TMOoJucaxapuibl (Kpaxmai, TJIMKOTEH, IIeJUTI0NI03a). buosnorundeckue QyHKIUN
YIJIEBOJIOB.

Jlununaer:  Tpurnuuepunasl, Goconunuasl, crepounsl. ['mapoduibHO-TUAPODHOOHBIE
cBoiicTBa. buonornueckue ¢pynkuuu nunuaoB. CpaBHEHUE YIiIeBOJIOB, OEIKOB M JUMHUIOB Kak
HMCTOYHHUKOB YHEPTUU.

Hyxneunossie kucnotsl: JJTHK u PHK. Hykneotuasl — MOHOMEpB! HYKJIEMHOBBIX KUCIIOT.
Crpoenne u ¢ynkmum JIHK. Crpoenme m ¢dynkumm PHK. Buger PHK. AT®: crpoenue u
byHKIMN.

[utonmoruss — Hayka o kjeTke. KiietouHas Teopusi — mpuMep B3aUMOJCUCTBUS WU U
(akTOB B HAYYHOM MO3HAHUU. METOIbI U3YUEHHSI KIICTKH.

Knetka kak nenoctHas xuBasi cuctema. OOmiye nNpu3Haky KJIETOK: 3aMKHYyTasi Hapy»KHas
memOpana, mosiekynbl JIHK kak reneTuueckuii anmapar, CHCTeMa CHHTEe3a Oelka.



Tunsl KIETOK: J3yKapuoTHdeckas M mpokapuoTudeckas. (OcoOEHHOCTH CTpOEHUs
npokapuoTudeckoi kineTku. Kierounas crenka 6akrepuii. CTpoeHrnEe 5yKapHOTHYECKON KIETKH.
OCHOBHBIE OTJIMYUS PACTUTEIIBHON, JKUBOTHOU U TPUOHOMN KIICTKH.

[ToBepXHOCTHBIE CTPYKTYpBI KJIETOK — KIJIETOYHAs CTEHKA, IIMKOKAIMKC, UX (DYHKIIHH.
[InasmaTtuueckas MemOpana, e€ cBoicTBa M (QyHkuuu. lluTomnmazmMa u e€ OpraHOUIBL
OnnomemOpanubie opranouasl kietku: JIIC, anmapar ['onbmaku, mm3ocomsl. [lomyaBroHOMHBIE
OpraHou/bl KJIETKH: MHUTOXOHJPHUH, IUIACTUIbL. [IpoucXoKaeHue MUTOXOHIAPUM M IJIACTHU.
Bunapt mitactun. HememOpaHHbie OpraHOUIbI KIICTKU: pUOOCOMBI, KJIETOUHBINA LEHTP, LIEHTPUOJIH,
PECHUYKH, KIyTUKH. DyHKIIMY OPraHOMI0B KIETKH. BritoueHusl.

SAnpo — peryasTopHblil HeHTp KiIeTkH. CTpoeHue aapa: suepHas 00004Ka, Kapuora3ma,
XPOMATHH, AJIPBIIIKO. XPOMOCOMBI.

TpaHcIOpT BEIIECTB B KIIETKE.

JdeMoHcTpanum:

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

[uarpammbl:  «PacnpenesieHMe XMMHYECKHX JJIEMEHTOB B  HEXUBOW NIPUPOJEY,
«PacnpeneneHre XuMHUYECKUX AJIEMEHTOB B )KMBOU MPUPOJIEN.

Tabmuubr u cxemsl: «llepuoanueckas TaONMIA XMUMHUYECKHX JIIEMEHTOBY», «CTpoeHue
MOJIEKYJBI BOJbI», «buocunres 6enka», «CTpoeHue MoieKkyibl 6enka», «Ctpoenue pepmeHTay,
«Hyxneunossie kucnotel. JJHK», «Ctpoenue monekynsl AT®», «CTpoeHue 3yKkapuoTUueCcKou
KJIeTkn», «CTpoeHue MKUBOTHOM KIeTKH», «CTpOEHHE pPACTUTENIbHOW KIEeTKn», «CTpoeHue
IIPOKAPUOTUYECKON KiIeTKW», «CTpoeHue sapa KIETK», «Y TIIeBOJbD», «JIunuasn».

ObopynoBaHue: CBETOBOW MHKpPOCKOH, OOOpYyJAOBaHUE MIJIsi MPOBEIACHUS HAOIIOJCHUH,
U3MEpPEHM, KCIEPUMEHTOB, MUKPOIIpENapaThl PaCTUTENbHBIX, KUBOTHBIX M OaKTEepHAbHBIX
KJIETOK.

JlabopaTopHble U NpaKkTHYeCKUe PadoThI:

JlaGopatopHast pabota Ne 1. «M3ydyeHue KaTalUTUYECKOH aKTUBHOCTH (PepMEHTOB (Ha
IpUMepe aMHJIa3bl WK KaTanaas3bl)y.

JlaGopatopHass pabora Ne 2. «M3ydeHHe CTpOEHMS KIETOK pAacT€HHWH, *XMBOTHBIX MU
OaxTepuii Mol MUKPOCKOIIOM Ha FOTOBBIX MUKpOIIpenapaTax U UX OMUCAHUEY.

Tema 4. JKuzHenesiTeIbHOCTb KJICTKH.

OOmeHn BemiecTB, WIM MeTa0OMU3M. AcCUMWIANMS  (IJIaCTUUECKUH OOMEH) U
JTUCCUMUIIALIUSA (HEpreTUYecKrii 0OMeH) — JIBe CTOPOHBI €AMHOTO Tpoliecca MeTabonu3ma. Poib
3aKOHOB COXPAHEHUs BEUIECTB U SHEPTUU B IOHUMAHUHN METa0OIU3Ma.

Tunbl oOMeHa BeriecTB: aBTOTPOGHBIA U rereporpodHbif. Pons depmenToB B 0OMeHe
BEIIECTB U MPEBPALICHUH SHEPTUHU B KIIETKE.

@®otocunTe3. CBeroBas u TeMmHOBass ¢a3bl ¢orocuHTe3a. Peakuuu doTtocuHTesa.
D¢ dexTuBHOCTL (hoTOCHHTE3a. 3HAUCHUE (POTOCHHTE3a /IS KU3HU Ha 3emiie. Briusaue ycnoBuit
cpezbl Ha (POTOCHHTE3 U CIIOCOOBI MOBBILIEHUS €r0 MPOJYKTUBHOCTH Y KYJIbTYPHBIX PACTCHUH.

XemocuHTe3. XEMOCHHTE3UPYIOIUe OaKkTepuu. 3HAYeHHWE XEMOCHUHTE3a ISl JKU3HH Ha
3emue.

DHepreTuyeckuidi oOMEH B  KJeTKe. PacmieruieHwe  BEIeCTB,  BBIACICHHE U
aKKyMYJIMPOBAaHUE SHEPTUH B KJIETKE. JTanbl sHepreTuueckoro ooMena. ['nmukonus. bpoxenue u
ero Buabl. KucinopoaHoe OKHCIIEHHME, WIM  KJIETOYHOE  JibIxaHue. OKHUCIUTENIbHOE
dochopmmupoBanre. DPPEKTUBHOCTh SHEPTETUIESCKOTO OOMEHA.

Peakiun marpuuHoro cuHTe3a. ['eHernueckas wuHbopmarus u JHK. Peamuzamus
TeHEeTHYeCKOo MHpopMaMu B KieTke. ['eHeTHUecKuil Ko M ero CBOWCTBa. TpaHCKpumuus —
MatpuuHblid cuate3 PHK. Tpancnsiusa — 6uocunTe3 Oenka. Dtanbl TpaHcasnuu. KogupoBanue
aMHHOKHUCIOT. Pons pubocom B OnocuHTe3e Oernka.

Heknerounsie Qopmbl ku3HM — BHpYCHL. Mcropus oTkpeitus BupycoB (/1. U.
WBanoBckuii). OCOOEHHOCTH CTPOSHUS U KU3HEHHOTO IIUWKIIA BUPYCcOB. bakrepuodaru. bonesnu



pacTeHUi, )KMUBOTHBIX U YEJIOBEKa, BhI3bIBa€Mble BUpycaMu. Bupyc umMmyHoepuITa 4eaoBexa

(BUY) - Bo30oymutens CIIMJla. OOpartHas TpaHCKpHIIHS, peBEpTaza W HWHTErpasa.
[TpodunakTuka pacnpocTpaHeHHs] BAPYCHBIX 3a00I€BaHUIA.
JdemoHcTpaumuu:

IToptpetsi: H. K. Konbuos, 1. . UBanosckuii, K. A. Tumupsszes.

Tabmumer u cxembl:  «Tunmel  muTanusy, «Metabommsm»,  «MUTOXOHAPHUSY,
«OHepreTnueckuii oomMen», «Xmopormiact», «Dorocuntes», «Ctpoenue JJHK», «Ctpoenue u
¢ynkunonupoBanue reHa», «Cunre3 Oenmka», «leHermyeckwii  Kon», «Bupyce,
«baktrepuodarn», «Ctpoenne u ku3HeHHBId 1wk Bupyca CIIWa, ©Oakrepuodaray,
«Permmukanus JJTHK».

O6opynoBanue: moaenu-ammukanuu «Yasoenue IHK u tpanckpunius», «buocunres
Oenka», «CTpoeHue KIeTKn», Mojiens cTpykTypsl JJHK.

Tema S. PazMHoOKeHM e M UHAUBUAYAJIbHOE PAa3BUTHE OPraHU3MOB.

Knetouneld 1ukin, wiaM XU3HEHHBIM 1uka kietku. MuHtepdaza m mwuros. Ilponeccst,
nporekaromue B untepdasze. Permmukanus — peaknus marpuunoro cunteza JHK. Crpoenue
XpoMocoM. XPOMOCOMHBIA HAa0Op — KapuoOTHUIl. JMIIOMIHBIMA W TarIOUAHBIA XPOMOCOMHBIE
Habopbl. Xpomatuasl. LluTonoruueckue OCHOBBI Pa3MHOXKEHUS U MHIWBHUIYaJTbHOTO Pa3BUTHUS
OpraHU3MOB.

Henenune xnetkn — muto3. Cramum mwurosa. Ilpouecchl, npoucxonsdiiue Ha pasHbIX
CTagusaX MUTO3a. BHojornaeckuii CMBICI MATO3A.

[Tporpammupyemasi rubesb KIETKH — aronTo3.

@dopMBI  pa3MHOKCHHSI OPTaHM3MOB: Oecrojioe ¥ IOJIOBOe. Bwuabl  Oecronoro
Pa3MHOXKEHUS: JIeJICHHe HaJBOE, MOYKOBaHHE OJHO- U MHOTOKJIETOYHBIX, CIIOPOOOpa3oBaHUE,
BETE€TATUBHOE pa3MHOKEeHHE. VICKyCCTBEHHOE KJIOHHPOBAaHWE OPTaHU3MOB, €r0 3HAYEHUE IS
CEJIEKLIUH.

[TooBoe pa3MHOXKEHUE, €T0 OTIUYHUS OT OECIIOJIOTO.

Meiio3. Cragun wmeio3za. Ilpoueccsl, mpoucxoasimue Ha cTaausx meiosa. IloBexgenue
XpoMocoM B Mero3e. Kpoccunrosep. bronornyeckuii CMbIC U 3HAYEHUE MEN03a.

["amerorenes — mporecc 00pa30BaHUs MOJIOBBIX KIETOK Y KMBOTHBIX. [loMoBBIE Kenesbl:
CeMEHHUKHU U smyHuKH. OOpa3oBaHME M Pa3BUTHE TOJIOBBIX KJIETOK — raMeTr (CrepmMaTo30u,
AllIeKIIeTKa) — crepmatoreHe3 U oBoreHe3. (OCOOCHHOCTH CTPOCHHS SHIEKIETOK U
cnepmaro3onioB. OmnonorBopenue. [laprenorenes.

WuauBuayanbHoe pa3BUTHE (OHTOTeHe3). OMOpHUOHANBHOE pa3BUTHE (IMOpPUOTEHE3).
Otanbl SMOPHOHAIBHOTO PA3BUTHUSI y TIO3BOHOYHBIX JKUBOTHBIX: IPOOJIEHWE, TaCTPYIISAIHs,
opranorenes. [loctamOproHanbHOEe pa3BUTHE. THIBI MOCTIMOPHOHATHHOTO PA3BUTHUS: TPSIMOE,
HenpsiMoe (IM4uHO4YHOe). BiusHue cpenbl Ha pa3BUTHE OPraHU3MOB, (DAKTOPHI, CHOCOOHBIE
BBI3BIBATH BPOXKAEHHBIE YPOJICTBA.

Poct u pa3zButue pacteHunii. OHTOreHe3 IIBETKOBOI'O PACTEHHS: CTPOCHUE CEMEHH, CTAIUHI
pa3BUTHSL.

JdemoHcTpaumnu:

Tabmuiel U cxeMbl: «DOpMBI pa3MHOXKEHHSI OPTaHU3MOBY, «/|BOITHOE OIIIOIOTBOPEHHUE Y
IIBETKOBBIX pacTeHui», «BereraTuBHOe pa3MHOXXEHWE pacTeHUi», «JleneHne KIeTKu
Oaktepuii», «CTpoeHHE TMONOBBIX KIETOK», «CTpOeHHE XpOMOCOMBI», «KIETOUHBINH ITHKI,
«Permmukanus JJHK», «Murosy», «Meio3y, «lIpsimoe u Henpsimoe pa3Butue», «l'ameroreHes y
MJIEKOMUTAIOIIUX U YeNIOBeKa», «OCHOBHBIE CTAIUU OHTOTECHE3a.

O6opynoBaHue: MHUKPOCKOI, MUKporpenaparbl «CriepMaTo30HIbl MIIEKOMUTAIOLIET0»,
«Siueknerka muekonuTarouero», «KapuokuHes B KJIETKax KOpelIKa JyKa», MarHUTHas
Mopenb-anukamnus «Jlenenue knetkn», monens JIHK, Mmoaens metadazHoit XpOMOCOMBI.

JlabopaTopHble U NpaKkTHYeCKHe PadoThI:

JlaGopaTtopnast pabora Ne 3. «HabmroneHne MUTO3a B KJIETKaX KOHYMKA KOPEIIKa JTyKa Ha
TOTOBBIX MUKPOMpENapaTax.



JlaGopatopnass pabota Ne 4. «/3ydeHume CTpPOEHHUS TIOJIOBBIX KJIETOK Ha TOTOBBIX
MHKpOIpenapaTax.

Tema 6. HacsieacTBEHHOCTH M H3MEHYHMBOCTH OPraHU3MOB.

IIpenmer u 3agaum reHeTuku. lMcropuss pa3BuTus TeHETHMKH. Poiib LUTONIOTMM U
SMOPHOJIOTHH B CTAHOBJICHUW I€HETUKH. BKIIa pOCCHICKUX U 3apYOC)KHBIX YUEHBIX B PA3BUTHE
reHeTuku. Meroabsl TEeHETHKHA (THOPUIOJOTUYECKUM, LHUTOr€HETHUYECKUH, MOJIEKYISIPHO-
reHeTudeckuii). OCHOBHBIC T€HETUUYECKHE TTOHATHUS. | eHeTHYecKass CHMBOJIMKA, UCTIOJIb3yeMas B
CXEMaxX CKpEIIMBAHUM.

3aKOHOMEPHOCTH  HACIEOBaHWS  MPU3HAKOB, YycTaHoBieHHble [.  Menaenem.
MonorubpuaHoe ckpenBaHie. 3aKOH eIMHO00paswsi THOPUIOB MEPBOTO MOKOJIeHUs. [IpaBuio
JIOMUHUPOBAHUA. 3aKOH paclleruieHus MNpu3HakoB. [mmore3a uumcToThl ramer. l[losHoe u
HETIOJHOE JOMUHUPOBAHUE.

JuruOpugHoe  CKpelMBaHWE. 3aKOH HE3aBHCHMMOTO  HACJICIOBaHUS  IPU3HAKOB.
[{uTOoreHEeTHYEeCKHEe OCHOBBI JTUTHOPHIHOTO CKPEIIMBAHUS. AHAIU3UPYIONIEe CKPEIIMBaHUE.
Hcnonp30BaHre aHAIM3UPYIOIIETO CKPEIIUBAHUS [JIsl ONIPEIeIeHHsI TEHOTUIIA OCOOU.

CuenneHHoe HaciegoBaHue mpusHakoB. PaGora T. Moprana 0o CcCHEmIEHHOMY
Hacje10BaHUIo TeHoB. Hapyllienue cuenyieHusi TeHOB B pe3yibTaTe KPOCCUHIOBEpa.

XpOMOCOMHAs TEOPHS HACIEICTBEHHOCTHU. [ eHeTuUeCKre KapThl.

I'enetnka nosa. XpoMOCOMHOE OIpEAeNIeHHE 10Jia. AYTOCOMBI U IOJIOBBIE XPOMOCOMBI.
['omorameTHble W rereporameTHble OpraHu3Mmbl. HacinenoBaHne NpPU3HAKOB, CUEIICHHBIX C
IIOJIOM.

N3MeHunBOCTh. BUbl N3MEHYMBOCTH: HEHACIIEICTBEHHAS U HACIIEICTBEHHAs. POb cpeabl
B HEHACIIEJICTBEHHOW W3MEHYMBOCTU. XapaKTePUCTHKA MOIU(PUKAIUOHHOW HW3MEHYHBOCTH.
Bapuanvonsslil psaa u BapuanuoHHas kpusas. Hopma peaknuum npusnaka. KonmuecTBeHHbIE 1
KaueCTBEHHbBIE IPU3HAKU U UX HOopMa peakiuu. CBoicTBa MOAUPUKAIIMOHHONW U3MEHYMBOCTH.

HacnencrBennas, niim reHOTUIIMYECKasi, K3MEHYMBOCTh. KoOMOMHATUBHAS M3MEHUYHBOCTD.
Meiio3 u TmONOBOM mpolecc — OCHOBA KOMOMHATUBHOM W3MEHUYMBOCTH. MyTallMOHHAs
n3MeHYMBOCTh. Kiaccudukanus myrtanuii: reHHbIE, XpPOMOCOMHBIE, T€eHOMHBIE. YacTtoTa u
MPUYMHBI MyTaluil. MyTtareHHbsle GakTopbl. 3aKOH TOMOJIOTHUECKUX PSIIOB B HACIEICTBEHHOM
n3menurnpocty H. M. BaBunona.

BuesinepHas HacneACTBEHHOCTh U U3BMEHUYHUBOCTb.

I'enetuka uyenoBeka. Kapuorun denoBeka. OCHOBHBIE METOJbI TE€HETUKH YeEJIOBEKa:
TeHealoTHYecKuii, OJIM3HELOBbIM, IUTOTCHETUYECKUH, OHMOXUMHUYECKHH, MOJEKYISIpHO-
reHetndeckuii. COBPEMEHHOE OIpPEJEICHUE TEHOTHUIA: MOJHON€HOMHOE CEKBEHHUPOBAHMUE,
TeHOTUIIMPOBaHKEe, B ToM uucie ¢ momoilpio [1[[P-ananusa. HacnenctBenusie 3a0oneBaHus
YeJOBEeKa: TeHHbIe Oone3Hu, OO0Ne3HM C  HACIEACTBEHHOM  MPEApacroioKEHHOCTHIO,
XpoMocoMHbIe Oone3Hu. ComaTuueckue ¥ TeHepaTHBHbIe MyTaluu. CTBOJOBBIE KIIETKH.
[TpuntIMTIBI 310pOBOTO O0pa3a >KW3HHU, JUATHOCTUKH, MPO(PHUIAKTHKA U JICUEHUS T€HETUYECKHUX
Oone3nell. MeaMKO-TeHETHUECKOe KOHCYIbTUPOBAHME. 3HAYCHHE MEAMIIMHCKOW TEeHETHKU B
MIPEIOTBPAIEHUH U JICUCHUH TeHETHICCKUX 3a00JICBaHHI YeTIOBEKaA.

JdemoHcTpaumuu:

[Toptpetsr: I'. Mennens, T. Mopran, I'. ne ®pus, C. C. UerBepuxos, H. B. Tumodees-
Pecosckuii, H. Y. BaBuios.

Tabmumpl 1 cxembl: «MOHOTHOPUIAHOE CKPEIIMBAHUE U €T0 IIUTOTCHETHYECKash OCHOBAY,
«3aKOH pacHICIUICHUSI M €ro IMTOT€HETUYECKass OCHOBa», «3aKOH YHCTOTBI TaMeTy,
«/lurnbpunnoe ckpenmBanue», «l{UTOTOrMYECKHE OCHOBBI IUTHOPHAHOTO CKPEIIUBAHUS»,
«Mero3y, «B3aumMonencTBre ajlieNIbHbIX T'€HOBY, «I €eHeTnuecKkue KapThl pACTEHUN, JKUBOTHBIX
u 4YeynoBekay, «l'eHeTuka mojia», «3aKOHOMEPHOCTH HACIEAOBaHMS, CIEIJIEHHOTO C IOJIOM,
«KapuoTunsl uYenoBeka © IKUBOTHBIX», «Bumasl wu3MeHuMBOCTHY», «MoaudukammoHHas
W3MEHYHMBOCTHY, «HacnenoBanue pesyc-daktopa», «['eHeTHKa rpynmn KpoBuy», «MyTarmoHHas
W3MEHUYHUBOCTHY.



Ob6opynoBanue: Monenu-anmiukauun «MoHoruOpuaHoe ckpemuBanue», «HemnomaHoe
JOMUHUpOBaHUE», «JuruOpugHoe ckpemuBanue», «llepekpéct XpomMocom», MHKpPOCKOI U
Mukpornpenapar «J{po3oduna» (Hopma, myrauuu GopMbl KPBUILEB U OKpPAcKu Telna), repdbapuit
«I"opox moceBHOW».

JlaGopaTopHble U NpaKkTH4YecKre padoThbi:

Jlaboparopuas padota Ne 5. «M3ydyeHne pe3yabTaTOB MOHOTUOPUTHOTO U AUTHOPUIHOTO
CKpEIIUBaHUS Y IpO30(UIIBI HA TOTOBBIX MUKpOIpEnapaTax.

Jlaboparopuas padota Ne 6. «M3ydueHre MOAU(PUKAITMOHHON U3MEHUYUBOCTH, ITOCTPOCHHE
BAPUALIMOHHOTO Psia U BAPUALIMOHHON KPUBOW».

JlaGopatopnass pabora Ne 7. «AHamM3 MyTanmuid Yy Jpo30QHIBI Ha TOTOBBIX
MUKpOIIpenaparax.

[Tpaktuyeckas padora Ne 2. «CocTaBieHHE U aHATH3 POJIOCIOBHBIX YEJIOBEKay.

Tema 7. Cesiekuust oprann3moB. OCHOBbI OMOTEXHOJIOTHH.

Cenekiusi Kak Hayka W Ipoliecc. 3apokKJIeHUEe CeJeKInH U AoMecTtukanus. Yuenne H. U.
BaBunoBa 0 LEHTpax MNPOUCXOXICHUS U MHOrooOpaszus KyJIbTYpHBIX pacTeHui. LleHTpbl
IIPOUCXOXKACHUS JOMAIIHUX KUBOTHBIX. COpT, IOpOJIa, IITAMM.

CoBpeMeHHbIE METOJbI CeIeKIUU. MacCoBblii U WHIAMBUAYAIbHBIA OTOOPHI B CENEKLUU
pacTeHuil U KUBOTHBIX. OlleHKa 3KCTepbepa. bIn3KopoICTBEHHOE CKpelUBaHUEe — UHOPUAMHT.
UYucras nuHusa. CkpemuBaHMe YHUCTBIX JMHUK. ['erepo3uc, wnm ruOpugHas cuia.
HeponctBenHoe ckpemmBanwe — ayrOpumuHr. OtmanéHHas THOpuau3anus W e YCIeXH.
HckyccTBeHHBIM MyTareHe3 W IMOJIYy4YEHUE MOJUIUIONJI0B. JIOCTHIKEHMs CEJNeKUUU PaCTEHUH,
YKUBOTHBIX U MUKPOOPTraHU3MOB.

bruorexHonoruss Kak OTpacib NPOM3BOACTBA. ['€HHas WH)XKEHEpHUs. OTambl CO3JaHUA
pexomOunantHoil JIHK um Tpancrennsix opranusmoB. Kierounas wunxenepus. Knetounsie
KyJIbTYpbl. MUKPOKJIOHAJIbHOE Pa3MHOXKEHUE pacTeHHUi. KiloHMpoBaHKME BBICOKOIIPOYKTUBHBIX
CEJIbCKOXO3SUCTBEHHBIX OPraHMW3MOB. OKOJOTMYECKHME M dTudeckue mnpobiaemsl. MO -
TreHEeTUYECKU MOJU(PHUIUPOBAHHBIE OPTaHU3MBI.

JeMoHCcTpamuu:

[Toprpetsr: H. U. Basunos, U. B. Muuypus, I'. JI. Kapneuenko, M. @. BaHos.

Tabmunpel u cxeMmbl: kapta «LeHTpbl MPOMCXOXKIEHUS M MHOrooOpasusi KyJbTYpPHBIX
pacteHui», «Ilopoasl JOMalIHUX >KUBOTHBIX», «CopTa KyJIbTypHBIX pacTeHui», «OTaanéHHas
rubpunmzamus», «Paboter akagemmka M. @. HanoBay, «[lomumuongus», «OOBEKTHI
O6uotexHomorun», «Kiaerounsle KylabTyphl M KJIOHHpOBaHHE», «KOHCTpyMpoBaHHE U TEepeHOC
TEHOB, XpPOMOCOM.

Ob6opynoBaHue: MYJISDKU IUIOJOB U KOPHEIUIOAOB TUKUX (OPM M KYJIBTYPHBIX COPTOB
pactenui, repoapuii «CebCKOX03sHICTBEHHBIE PACTCHUSI.

JlabopaTopHblie U NpaKkTHYeCKHe padoThI:

Okckypeusi «OCHOBHBIE METOJBI M JIOCTHXKEHUS CEJeKIMU PACTeHMH M KUBOTHBIX (Ha
CEJIEKIMOHHYIO CTAHLMIO, MJIEMEHHYI0 (epMy, COPTOHMCIBITATENbHBIH Y4acTOK, B TEIUIMYHOE
X035ICTBO, 1a00OPaTOPHUIO arpOYHUBEPCUTETA MIIM HAYUYHOTO LIEHTPA)».

11 KJIACC

Tema 1. IBosronMOHHAsA 0HOJIOTHS.

ITpennochbIKM BO3HMKHOBEHHS 3BOJIOLMOHHON TEOpUHU. OBOJIOLMOHHAS TEOpUS U €€
MecTO B OMoJI0ruy. BiusHue 3BONMIOLIMOHHOM TEOpHH Ha pa3BUTHE OUOJIOTMU U IPYTHUX HayK.

CBuzerenbcTBa 3Bomtonuu. [laneoHTosnornueckue: MOCIEAOBATEIBHOCTD IOSIBICHUS
BUJIOB B MAJICOHTOJIOIMUYECKOM JIETONUCH, NIepexo/iHble (opMbl. bruoreorpaduueckue: cxoacTBo
U paznuuue GayH u Gop MaTEpUKOB U OCTPOBOB.

OMOPHOJIOTHYECKUE: CXOJCTBA M pa3IM4usl 3MOPHUOHOB DPA3HBIX BHUJOB ITO3BOHOYHBIX.
CpaBHUTENBHO-aHATOMUYECKHE: TOMOJIOTMYHBIE, aHAJIOTUYHBIE, PYIUMEHTapHbIE OpPTraHbl,



aTaBU3Mbl. MOJEKYIIpHO-OMOXUMHUYECKHE: CXOACTBO MEXaHU3MOB HACJIEJCTBEHHOCTH U
OCHOBHBIX METa0OJIMYECKUX MTyTeH Y BCEX OPTaHU3MOB.

OpomononHass Teopuss Y. [lapBuna. [lpeanocbuiky BO3HUKHOBEHHUS JapBUHH3MA.
JIBIKymue Cuibl  9BOJIOUMH BUAOB 10 JlapBuHy (M30BITOYHOE pasMHOXKEHHE MpU
OTPaHUYEHHOCTH PECYpCOB, HEONpeneséHHas W3MEHYHBOCTh, OOpb0a 3a CyllecTBOBaHUE,
€CTECTBEHHBIN 0TOOD).

Cunretndeckas Teopus 3Bostonun (CTD) u e€ 0CHOBHBIE TTOJIOKEHUS.

MuxkposBomtonus. [lonynanusa kak eiMHULA BUAA U IBOJIIOLUH.

JBuxymiue cuibl (pakTopbl) 3BOJIOLNUU BHUIOB B Mpupoje. MyTalMoHHBIN Mpolecc u
KOMOWHATHBHAs HM3MEHUYMBOCTh. [lomynsiuonHble BONHBI W Jpelid reHoB. M3omsamus u
MUTPALIUS.

EcrectBennblii oTO00p — Hampaistomuid ¢daktop sBomonnd. DopMbel eCcTECTBEHHOTO
otbopa.

[Tprcnoco0aeHHOCTh OPraHU3MOB KakK pe3yibTaT 3Bostonuu. Ilpumepsl npucrnocodnenuit
y opranuzmMoB. ApoMop¢03bl U UANOAJANTAIUH.

Bun u BumooOpazoBanme. Kpurtepuu Buma. OcHOBHBIE (OpMBI BHI000pa30BaHUS:
reorpaduueckoe, IKOJIOrHuecKoe.

MaxkposBomrorusi. PopMbI IBOIIONUH: (PHUIETHYECKAs, JAUBEPreHTHAS, KOHBEPTEHTHAS,
napasuiensHas. HeoOpaTuMOCTh SBONIOIHH.

[IpoucxoxaeHne  OT  HECHNEUUATU3UPOBAHHBIX  TPEIKOB. [Iporpeccupytomias
crienuanu3anus. AJanTuBHAs paJgualius.
JdemMoHcTpaumMu:

IToprpersr: K. JIunnen, XK. b. Jlamapk, Y. [dapsun, B. O. Kosanesckuii, K. M. bap, O.
I'exkensb, @. Mromnep, A. H. CeBepiios.

Tabmuubl u cxembl: «Pa3BUTHE OpPraHMYecKOro Mmupa Ha 3emiey», «3apobIlu
MO3BOHOYHBIX JKUBOTHBIX», «ApxeonTepukc», «@PopMbl OOprOBI 3a CyIIECTBOBaHHUEY,
«EctectBeHHBIlt  0TOOp», «MHOroobpasue coOpToB pacTeHuit», «MHoroobpaszue mOpoa
YKUBOTHBIX», «[Honmynsauumy, «MyTtannoHHas M3MEHUYUBOCTbHY, «ApoMOp(O3bD»,
«Manoanantanumny», «OO0mas nereHepanusy», «JBwxymme cuibsl 3Bomonuny», «Kapra-cxema
mapuipyra nyremectsus Y. lapsuna», «bopsba 3a cymiectBoBaHue», «IIpucrnocoOneHHOCTh
OpraHu3MoBy, «I eorpaduueckoe Bu1000pa3oBaHme», « IKOJIOTHIECKOE BUI000pa30BaHUE.

O6opynoBaHue: KOJIJIEKIUS HACEKOMBIX C Pa3JIMYHBIMU TUIIAMH OKPAaCKH, HAOOp TIIO/0B U
ceMsiH, KoJutekuus «[Ipumepsl 3alIUTHBIX TPUCTIOCOONIEHUH Y )KUBOTHBIX», MoJieNlb «OCHOBHBIE
HaIpaBJIEHUS IBOJIOLUNY, 00bEMHAs MoJeNb «CTpoeHHE TOJIOBHOIO MO3Ta MO3BOHOYHBIX .

Buoreorpaduyeckas kapra wmwupa, KoOeKius «QDOpMBI COXPAaHHOCTH HCKOMAeMbIX
’KUBOTHBIX U pacTeHMiD», Mojenb anrmaukaius «llepexkpéct xpomocom», BlaxHbIE MpenapaThbl
«Pa3Butne Hacekomoro», «Pa3BuTHe JATYIIKM», MUKporpenapar «/Ipozoduna» (HOpMma,
MyTaluuu (GOpMbI KPbUILEB U OKPACKH TEJa).

JlabopaTopHble U IpaKkTHYeCKHe padoThI:

JlabopaTtopnast pabota Ne 1. «CpaBHEeHHE BUAOB IO MOP(OJIOTHIECKOMY KPUTEPHUIOY.

JlaGopatopHass pabota Ne 2. «OmnucaHue NPUCTOCOOJIEHHOCTH OpraHu3Ma Hu €
OTHOCHUTEJIbHOTO XapaKTepay.

Tema 2. Bo3HMKHOBeHHe M pa3BUTHE KM3HU HA 3emJie.

JloHay4HBIC IIPEICTaBICHUS O 3apOXKACHUHU XKU3HHU. HaydHble rMIoTe3bl BOSHUKHOBEHUS
KHU3HU Ha 3emiie: a0MOreHe3 W MaHCHepMHs. XUMHUYECKas SBOJIOLUS. AOHOreHHBIH CHHTE3
OPraHMYECKUX  BCINECTB M3  HEOPTaHMYECKUX. OKCIIEPUMEHTAIBHOE  IOATBEPKACHHE
XUMHUYECKON 3BOMIOIMKU. HauanpHble Tanel Ouonorunyeckoit sBomonuu. ['unoreza PHK-mupa.
®dopmupoBaHUE MEMOpPAHHBIX CTPYKTYP U BO3HHUKHOBEHHUE NMPOTOKJIETKHU. [lepBble KIETKH U MX
sBOJIIOLIMSL. POPMUPOBAHNE OCHOBHBIX TPYIII )KUBBIX OPTaHU3MOB.



Pazeutne ku3HuM Ha 3emsie 1Mo Hpam W nepuomam. Karapxei. Apxeiickas u
nporepo3oiickast 3pel. [laneos3oiickas spa u €€ NEpPHOIb: KEMOPHUICKUNA, OpPJTOBUKCKHUH,
CUJTYPUICKUH, J€BOHCKUN, KAMEHHOYTOJIbHBIN, IEPMCKHIA.

Me3so30iicKas 3pa U €€ IepuoAbl: TPHACOBBIN, FOPCKUH, MEJIIOBOM.

Kaiino3zoiickas spa 1 €€ nepuo/ibl: MajieOreHOBbIM, HEOr€HOBBIN, aHTPOIIOT€HOBBI.

XapakTepucTuKa KJIMMaTa M Ie0JIOTMYECKUX IpoleccoB. OCHOBHBIE 3Talbl 3BOJIIOLHUU
pPacTUTEIBHOTO W >KMBOTHOTO Mupa. ApoMopdo3bl y pacTeHudl U KUBOTHBIX. [losiBienwue,
pacuBeT U BBIMUPAHUE TPYII )KUBBIX OPraHU3MOB.

Cucrema OpraHM4ecKOro MUpa Kak OoTpa)keHue 3BONOUUUA. OCHOBHBIE CUCTEMATHYECKUE
TPYIIIBI OPTraHU3MOB.

OBOJIIOIIMSL  4YEJOBEKAa. AHTPONOJOrMs Kak Hayka. Pa3Buthe mnpeacraBieHHil o
IIPOUCXOXKIECHNUN YesloBeKa. MeTo bl 3yueHus: aHTpororene3a. CxoAcTBa U pa3indusl 4eJoBeKa
1 KUBOTHBIX. CHCTEMATUUYECKOE MOJIOKEHUE YEJIOBEKa.

HBwxymme cuibl  (pakTopbl) aHTpomoreHe3a. HacnencTBeHHass W3MEHYMBOCTh U
ecTecTBeHHbIH 0TOOpP. OOIIECTBEHHBIN 00pa3 )KU3HU, U3TOTOBJICHUE OPYIUN TPpyZa, MBILIUICHHUE,
peub.

OCHOBHBIE CTaJIMM U BETBH 3BOJIIOLIMM YEJIOBEKA: ABCTPAJIONMUTEKH, UEIOBEK yMeEbIi,
Yenosek mnpsmoxoasamuii, YemoBek HeaHaepranbckui, YenoBek pasymsbsld. Haxonku
MCKOMAeMbIX OCTATKOB, BPeMsl CYILIECTBOBAHUS, 00JACTh pacHpOCTpaHEHUsl, 00bEM TOJIOBHOTO
Mo03ra, 00pa3 KU3HH, OPYIUS.

Yenoseueckue packl. OCHOBHBIE OOJIBIIME pachl: €BpPOINEOHaHas (eBpa3uiickas), HEerpo-
aBcTpajioujiHas  (dKBaTOpuaiabHasg), MOHTOJOUIHAsA  (a3MaTCKO-aMepuKaHckas).  YepTsl
MPUCTIOCOOJICHHOCTH TPEICTaBUTENeH YelOBEYECKMX pac K YCIOBUSM CYIIECTBOBaHUS.
EnunctBo uenoseueckux pac. Kpuruka pacuzma.

JleMoHCTpanum:

[Toptpetsr: @. Penn, JI. ITactep, A. 1. Onapun, C. Mumep, I'. FOpu, Y. JlapBuH.

Tabmuie! u cxembl: «Bo3HukHoBeHHe COMHEYHON cHCTeMbl», «Pa3BUTHE OpraHUYEcKOro
mupa», «PacturenbHas kietka», «KuBoTHas kierka», «lIpokapuoTuyeckas KIeTKay,
«CoBpeMeHHasl cucTeMa OpPraHU4ecKoro Mupay», «CpaBHEHHME aHATOMUYECKHUX YEepT CTPOEHUs
YyeJloBeKa U 4YeIOBEKOOOpa3HbIX 00e3bsiH», «OCHOBHBIE MECTa MaJEOHTOJOTMYECKMX HAXOJIO0K
MPEAKOB COBPEMEHHOIO 4elloBeKay», «/lpeBHeimne moan», «J/lpeBHue moaun», «llepBbie
COBpPEMEHHBIE J0N», «UenoBeueckre pach».

O6opynoBanue: wmynsixku «[IpoucxoxkaeHne denoBeka» (OIOCTBHI  aBCTPANIONHUTEKA,
MUTEKaHTPOIa, HeaHAEepTalblla, KPOMaHbOHIIA), CIENKHA WIK M300pakeHHs KaMEHHBIX OpyIuil
NEepPBOOBITHOTO YeloBeKa (KaMHU-YOMIMEphl, pyOuna, ckpebdia), TeoXpoHOoJIorudeckasi TabnuIa,
KoJuteKuus «®opMbl COXPaHHOCTH UCKOMAEMBIX KUBOTHBIX M PACTEHHID.

JlabopaTopHblie U NpaKkTHYeCKHe padoThI:

[Tpaktuueckas padora Ne 1. «/3ydeHne ucKomaeMbIX OCTaTKOB PAaCTCHHUI M KUBOTHBIX B
KOJUICKILIUSAX».

DKCKypcHsi «IBOJIIOIUS OPTraHMYECKOTO MHpa Ha 3emie» (B €CTeCTBEHHO-HAYYHBIN WU
KpaeBeAUECKUN My3€eil).

Tema 3. Opranusmbl 4 OKpPY Ka0LIas cpeaa.

DKOJIOTMSl Kak Hayka. 3aJadyd M paslelbl SKOJOTUH. MeToabl 3KOJIOTMYEeCKUX
MCCIIEN0BAHNI. DKOJIOTMYECKOE MUPOBO33PEHNE COBPEMEHHOI'O YEJIOBEKA.

Cpenpl  oOuTaHMS  OpPraHM3MOB:  BOJHAs,  HAa3eMHO-BO3MyIIHAs, IMOYBEHHAs,
BHYTPHOPraHU3MEHHAsI.

Okonornyeckne (axropel. Kiaccudukamnus skonornyeckux (pakTopoB: abHOTHYECKHE,
OMOTHYECKUE U aHTPOINOreHHbIe. J[elicTBrE IKOJIOTUYECKUX (PAKTOPOB HA OPTraHU3MBI.

AlOuotnueckue  (QakTOpBl:  CBET, TEMIIEpPaTypa, BIAKHOCTh.  DOTOMEPUOAU3M.
[TpucnocoOieHust OpraHu3MoB K JAeCcTBHIO a0NOTHYECKUX (paKkTOpoB. bruomornueckue puTMsl.



buotnueckne  ¢dakTopel. Bumbl OMOTHYECKHMX  B3aUMOJCHCTBUMN:  KOHKYPEHIIHS,
XHUIIHUYECTBO, CUMOMO03 1 ero (opmel. [lapazutusm, Koomeparus, MyTyajaTu3M, KOMMEHCATU3M
(KBapTUpPAHCTBO, HaxJeOHUYECTBO). AMeEHcCAIM3M, HeHTpaau3M. 3HaueHue OUOTHUYECKUX
B3aMMOJIEMCTBUI JUIs CYIIECTBOBAHUSI OPIraHU3MOB B IPUPOIHBIX COOOIIECTBAX.

DKOJIOTUYECKHE XapaKTepUCTUKU MOmyisiiuu. OCHOBHBIE TMOKAa3aTedd MOMYJSLIUU:
YHUCJIEHHOCTh, IUIOTHOCTb, POXJa€MOCTb, CMEpPTHOCTb, MPUPOCT, Murpamus. JuHammxa
YUCIIEHHOCTH MOMYJISIIIUY U €€ peryJsiusl.

JdemoHcTpaumnu:

[Toptpetsr: A. I'ym6oasaT, K. @. Pynse, 3. ['ekkens.

Tabmuubl u cxemsl: kapta «I[Ipupoausie 30ub1 3emin», «Cpeasl OOUTaHUS OPTaHU3MOBY,
«Dotonepuoguzmy», «llomymsmumny, «3aKOHOMEPHOCTH pOCTAa YHCIEHHOCTH MOMYJISIUU
uHpy3opun-Tydenbkn», «llumessie nenu».

JlaGopaTopHble U NpaKkTUYecKue padoThbl:

JlaboparopHuas padota Ne 3. «Mopdonorudeckne 0COOEHHOCTH PACTCHHI U3 Pa3HBIX MECT
oOUTaHUY.

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

[TpakTiueckas pabota Ne 2. «[loacuéT MIOTHOCTH NOMYJIALUNA Pa3HBIX BUAOB PACTCHHI.

Tema 4. CooO1ecTBa U IKOJI0THYECKHE CHCTEMbl.

CooOmiectBo  opranu3MoB  —  OuoneHo3. CTpykTypsl  OuoOleHO3a:  BHJOBas,
POCTpaHCTBEHHAs, Tpoduueckas (mumieBas). Bunsl-noMmuHanTel. CBsi3M B OHOIIEHO3E.

Dkonoruyeckue cuctembl (dkocuctemsl). [loHsTHe 00 »KOcHcTeMe U OHOTeoIeHO3E.
@YHKIMOHAIbHBIE KOMIIOHEHTBl HJKOCHCTEMBI: IPOAYLIEHTbI, KOHCYMEHTBHI, pEAYLEHTHI.
KpyroBopot BemecTB M MOTOK 3HEPrUUM B 3KocucTeme. Tpoduyeckue (MUIIEBBIE) YPOBHU
skocucteMbl. [IumeBbie nenu u cetd. OCHOBHBIE ITOKAa3aTelIM 3KOCUCTEMBI: Ouomacca,
OPOAYKIMS. DKOJIOTMYECKHE NHpPaMHIbl: MPOAYKIHMH, YUCIEHHOCTH, Ouomaccel. CBoiicTBa
HKOCHCTEM: YCTOMYMBOCTD, CAMOpPEryJIaLus, pazsutue. Cykieccus.

[TpuponHbie 3KOCHCTEMBL. ODKOCHUCTEMBI 03€p M peK. OJKOCHCTEMA XBOWHOTO WIN
IIMPOKOJINCTBEHHOTO JiEca.

AHTpONOreHHbIE 3KOCUCTEMBI. ATPOIKOCHCTEMBI. Y pOoskocucTeMbl. buonornueckoe u
XO035ICTBEHHOE 3HaYEHHE arpO3KOCUCTEM U YPOOIKOCUCTEM.

buopasnoobpazue kak ¢aktop ycroiunBoctu skocucteM. CoxpaHeHHe OMOIOTHYECKOro
pa3zHooOpa3us Ha 3emiie.

VYuenue B. U. Bepnanckoro o 6uocdepe. I'panuibl, coctaB U cTpykrypa Ouocdepsl.
Kupoe BemectBo U ero ¢QyHkiuu. OcoOEHHOCTH Ouocdepbl Kak INI0OATbHOM 3KOCHCTEMBI.
JluHamMuyeckoe paBHOBecHe U oOpaTHas cBs3b B OMochepe.

KpyroBopoTbl BemiecTB M OMOr€OXMMHYECKHE ILMKIBI 3JIEMEHTOB (YIiiepoja, a3oTa).
3oHanbHOCTH OuOochepsl. OCHOBHBIE OMOMBI CYIITH.

YenoseuecTBo B Onochepe 3emiin. AHTpONIOTCHHBIE M3MEHEHUs B Ouochepe. [modanbHbIe
HKOJIOTHYECKUE MPOOIIEMBI.

CocymiecTBoBaHM€e NPUPOJBI U UyeraoBeuecTBa. CoxpaHeHue 61opazHo00pas3usi Kak OCHOBA
ycroifunBoctd Onochepsl. OCHOBA PallMOHATIBHOIO YIPABICHUs MPUPOIHBIMU PECYpCaMH U MX
UCIOJIb30BaHue. JlocTukeHus: OMOIOrUH U OXpaHa MPUPO/IBI.

JdemoHcTpaumuu:

[Toptpetsi: A. JIx. Tencnu, B. H. Cykaués, B. 1. Bepnaackuii.

Tabmunetr u cxemsbl: «[lumessie 1enuy», «bUOIEHO3: cOCTaB U CTPYKTypa», «[IpupoaHbie
coobmectBa», «llenu nurtanus», «Okonoruueckas nupamugay, «buochepa u uenoBex»,
«JKocHCTEMa IIMPOKOJUCTBEHHOIO Jeca», «IKOCUCTEMa XBOWHOro Jjeca», «buoreHos
BoloéMay, «ArpoueHo3», «lIpuMepHble aHTPONOTEeHHbIE BO3JIEHCTBUS HA IPUPOIYY,
«BaxHelmue UCTOYHHUKHU 3arpsi3HEHMS BO3JyXa U IPYHTOBBIX BOI», «lloyBa — BakHelInas
cocTapisitomas 6uocdepnn», «DakTophl Aerpaganuu nouBy, «IlapHuKoBEIN YQdhekTy, «DakTopbl
PaIuoaKTUBHOTO 3arpsi3sHeHus: Onocdeprl», «O0mas cTpykrypa ouocheps», «Pacmnpoctpanenue



XKu3HH B Onochepe», «O30HOBBIN dKpaH Ouochepnr», «KpyroBopor yriepoaa B Oumocdepe»,
«KpyroBopoT azoTta B IpuUpoOIE».

O6opynoBanue: MO/eJIb-aNIUInKaus «Tunuuneie OHOLIEHO3BI», repOapuii
«PacturenpHble  cooOmiecTBa», Kowiekuuu — «buoneHo3», «Bpemurenw — BaKHEHIIHX
CEJIbCKOXO3SUCTBEHHBIX  KYJIbTYp», TrepOapud ¥ KOJUICKIIMM pPACTeHUHW U SKUBOTHBIX,
IIPUHAJIeKALME K Pa3HBbIM dKOJOTMYECKUM IpylIiaM ogHOro Buaa, KpacHas kaura Poccuiickoin
®Denepatiu, U300paXKeHUST OXPAHIEMbIX BUJIOB PACTEHHUM U KUBOTHBIX.



I[INTAHUPYEMBIE PE3VJIBTATBI OCBOEHHUA ITPOITPAMMDBI 110 BHOJIOTMHW HA
BA30BOM YPOBHE CPEJJHEI'O OBIIETI'O ObPA30OBAHUA

Cormacho ®I'OC COO, ycraHaBnuBarOTCsI TpeOOBaHUSA K pe3yibTaTaM OCBOCHUS
00YyYaIOIIMMHUCS IPOTPaMM CPEAHEro o0IIero o0pa3oBaHus: JINYHOCTHBIM, METAIIPEIMETHBIM H
MNPpECAMCTHBIM.

JIMYHOCTHBIE PE3YJIBTATHI

B CTPYKTYPC JHMYHOCTHBIX PE3YJIbTATOB OCBOCHHA IIPECAMCTA «buomxorusy BbIJICIICHBI
CIEyIOIIME COCTABIAIOIIME: OCO3HAHHME OOYYAIOIIMMHCS  POCCHMCKOW  IpayKAaHCKOU
UJEHTUYHOCTU — TOTOBHOCTH K CaMOPAa3BUTHIO, CAMOCTOSATEIBHOCTH M CaMOOIPEAEIIEHUIO,
HAIMYUE MOTHBAIMM K OOy4YeHHIO OWOJIOTHH, IIEJCHANPaBICHHOE pPAa3BUTHUE BHYTPEHHUX
yOeXAeHUI JIMYHOCTU Ha OCHOBE KJIIOYEBBIX LIEHHOCTEH U MCTOPUUYECKUX TPATULUN Pa3BUTHUS
OMOJIOTUYECKOT0 3HAHUS, TOTOBHOCTb M CIIOCOOHOCTH OOYYalOUIMXCS PYKOBOJACTBOBATHCS B
cBOCH JACATCIIbPHOCTHU IIEHHOCTHO-CMBICIIOBBIMHU YCTaHOBKaMH, MMpUuCymumMu CHUCTEMC
OMOJIOTHYECKOT0 00pa30BaHUs, HaJMYMe SKOJIOTMUYECKOTO IPaBOCO3HAHUS, CIIOCOOHOCTHU
CTaBUTH LCJIU U CTPOUTD )KU3HCHHBIC ITJIAHBbI.

JInaHOCTHBIE pe3ynbTaThl OCBOCHUS Npeamera «buonorus» nocTUraroTcs B €IUHCTBE
y‘Ie6H0ﬁ M BOCIUTATEIbHOM ACATCIIBHOCTH B COOTBCTCTBUHU C TPAAUIIMOHHBIMU pOCCHﬁCKHMH
COLIMOKYJIBTYPHBIMH, UICTOPHUECKUMU M JTYXOBHO-HPABCTBEHHBIMH IICHHOCTSIMU, IPUHATHIMU B
oOuiecTBe MpaBUJIaMH U HOPMaMHu IOBEAEHUS M CIIOCOOCTBYIOT IIpOIeccaM CaMOIIO3HAHUS,
CaMOBOCITUTaHUS U CaMOPa3BUTHS, Pa3BUTHs BHYTPEHHEH MO3MIMH JIMYHOCTH, MATPUOTH3MA,
YBaXXEHUA K 3aKOHY U IIPaBOIOPSAKY, YEJIOBEKY TpyJa M CTaplIeMy IIOKOJIECHHUIO, B3aUMHOIO
YBaXEHHS, OEpEeKHOT0  OTHOIIEHHWS K  KyJAbTypHOMY  HACIEOUI0O U  TPaJUIUsAM
MHOTOHAallMOHAJIBHOTO Hapoaa Pocculickoit @enepanuu, Npupoae U OKPYKAOLIEH Cpee.

JIM4HOCTHBIE pe3yNbTaThl OCBOCHHS yueOHOTro npeamera «buomorus» MOMKHBI OTpaXkaThb
TOTOBHOCTb M CHOCOOHOCTH OOYYarOUIUMXCsl pyKOBOJICTBOBATHCS C(HOPMHPOBAHHONW BHYTPEHHEU
MO3UIMEH JMYHOCTH, CHCTEMON II€HHOCTHBIX OpPHUEHTAIMil, TO3UTHUBHBIX BHYTPEHHUX
yOEXKJIEHU, COOTBETCTBYIOIIMX TPATUIMOHHBIM IIEHHOCTSM POCCHUUCKOr0O  00IIecTBa,
pacuIiipeHre KU3HEHHOTO OIbITa U OMNbITA AESITENLHOCTH B IMPOIIECCE PeaTu3allid OCHOBHBIX
HaHpaBJ'IeHI/II\/JI BOCIIMTATEILHOU ACATCIIBHOCTH, B TOM YHCJIC B YaCTH:

1) rpakIaHCKOro BOCIMTAHMSA:

c(OpPMUPOBAHHOCTh TPAKIAHCKOM MO3UIMU  O0ydaromierocs Kak aKTHBHOTO U
OTBETCTBEHHOTO YJI€HA POCCUICKOro 00IIeCTBa;

OCO3HAHHUE CBOMX KOHCTHTYIMOHHBIX IIpaB U 065{33HHOCTGI>'I, YBAXXCHHUC 3aKOHa U
MIPABOIIOPAIKA;

TOTOBHOCTH K COBMECTHOU TBOp‘-IeCKOfI ACATCIIBHOCTH IIPpXU CO3JaHUU y‘-Ie6HI)IX IIPOCKTOB,
pelIeHnr y4eOHbBIX U TO3HABATENbHBIX 33/1a4, BHITIOJTHEHUH OMOIOTHYECKUX YKCIIEPUMEHTOB;

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

YMCHUC YUYUTBIBATH B CBOUX )IefICTBHHX HGO6XOJII/IMOCTI) KOHCTPYKTUBHOI'O
B3aMMOJICHCTBUS JIOJEH ¢ pa3sHBIMU yOEXKIEHUSMHU, KYIbTYPHBIMUA [IEHHOCTSMHU U COLUATBHBIM
MOJIOKEHUEM;

TOTOBHOCTL K COTPYAHHUYCCTBY B MPOHCCCC COBMCCTHOI'O BbIITOJIHCHUA y‘IGGHBIX,
MO3HABATENIbHBIX M UCCIEAOBATEIbCKUX 3aJa4, YBAXXUTEJIHHOTO OTHOLICHUS K MHEHHIO
OTITIOHEHTOB NP 00CYXICHUU CIIOPHBIX BOPOCOB OMOJIOTUIECKOTO COIEPIKAHUS;

TOTOBHOCTb K TYMaHUTapHON U BOJIOHTEPCKOM NIeATEIbHOCTH;

2) IaTPHOTHYECKOT0 BOCIIUTAHUS:



c(hOpMUPOBAHHOCTh POCCUNCKON TIPaKIaHCKONW UJICHTUYHOCTH, MATPUOTHU3MA, YBAXKEHUS K
CBOEMY HApoAy, 4yBCTBa OTBETCTBEHHOCTH Iepel PoIMHON, TrOpAOCTH 3a CBOM Kpai, CBOXO
Ponuny, cBO S3bIK U KYJIBTYPY, IPOLLIOE U HACTOsIIIIee MHOTOHALIMOHAIBHOTO Hapoaa Poccuu;

[IEHHOCTHOE OTHONICHHE K MPUPOAHOMY HACICAMI0 UM TMaMSATHUKAM MPUPOIBL,
nocTkeHusIM Poccnn B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUAX, TPY/IE;

CIIOCOOHOCTh OLIEHMBATh BKJIAJ POCCUMCKUX YYEHBIX B CTAaHOBJIEHUE M pa3BUTHE
OHMOJ0TUM, TOHUMAaHKS 3HAYeHUs1 OMOJIOTHH B IO3HAHUU 3aKOHOB IIPUPO/IbI, B )KU3HU YEJIOBEKA U
COBPEMEHHOT'0 00IIeCTBa;

uzeiHast yoe:x IEHHOCTh, TOTOBHOCTb K CIIY>KEHHUIO U 3amuTe OTeuecTBa, OTBETCTBEHHOCTh
3a ero cyas0y;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:

OCO3HAHUE JYXOBHBIX LICHHOCTEN POCCUICKOr0 HAPOa;

c(hOpMUPOBAHHOCTh HPABCTBEHHOTO CO3HAHUS, STUYECKOTO MOBEICHUS;

CIIOCOOHOCTh OLICHMBATh CUTYAIL[MI0 M IPUHUMATh OCO3HAHHbIE PEILEHUS, OPUEHTUPYICH
Ha MOPaJIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH;

OCO3HAHME JIMYHOTO BKJIAJa B IOCTPOEHUE YCTOMUUBOTO OYIYIIETo;

OTBETCTBEHHOE OTHOIICHHE K CBOMM pOIMUTENSM, CO3JaHHUI0 CEMbH Ha OCHOBE
OCO3HAHHOTO MPUHATUS [IEHHOCTEH CEMEHHOMN KU3HU B COOTBETCTBUU C TPAIULIMSIMH HAPOJIOB
Poccumn;

4) 3cTeTH4eCKOro BOCIIMTAHUA:

ACTETHYECKOE OTHOIICHHE K MHUPY, BKIIOYAs 3CTETUKY ObITA, HAYYHOTO U TEXHHUYECKOTO
TBOPYECTBA, CIIOPTA, TPYAa, OOIIECTBEHHBIX OTHOLIECHMUI;

MMOHUMaHNE SMOIIMOHAIBHOTO BO3/IEMCTBUS AKUBOM IPUPOABI U €€ IIEHHOCTH;

FOTOBHOCTh K CaMOBBIPQXKEHHMIO B Pa3HbIX BHUJAX HMCKYCCTBA, CTPEMJIEHUE MPOSBIATH
KauyecTBa TBOPUYECKON JIMYHOCTH;

5) ¢wusuyeckoro BocHUTAHHS, (POPMHUPOBAHUA  KYJIbTYPHI 30POBbSI H
3MOLMOHAJIBHOIO 0JIArONOJIYYH S :

MOHUMAaHWE W pealin3aius 310pOBOro U 0e30MacHOro 0bpasa KU3HU (30pOBOE MUTAHUE,
coOI0ZieHre TUTUEHHYECKHUX TMPaBUJI U HOPM, COAlaHCUPOBAHHBIN PEKUM 3aHITHI M OTIbIXA,
perymsipHass (u3MYecKass AaKTUBHOCTb), OEpeKHOro, OTBETCTBEHHOIO M KOMIIETEHTHOI'O
OTHOILEHHSI K COOCTBEHHOMY (PM3UYECKOMY M IICUXUYECKOMY 3/I0POBBIO;

NOHMMAHWE UEHHOCTU TPaBUJ HWHAMBUAYAJBHOTO M KOJUIEKTUBHOIO 0€30IacHOro
MOBEJCHUS B CUTYaIUsX, YTPOKAIOIIUX 3OPOBbIO U JKU3HU JIIOACH;

OCO3HAaHHE TMOCIEACTBUM M HENPHUATHS BPEIHBIX NPUBBIYEK (YHOTpEOJIEHUs aiaKoroid,
HApKOTHUKOB, KYPEHHUS);

6) TPy10BOT0 BOCIIUTAHMS:

TOTOBHOCTb K TPYZly, OCO3HAaHHE LIEHHOCTH MacTepCTBa, TPYI0I00HE;

TOTOBHOCTb K aKTUBHOM JESITEIbHOCTH TEXHOJIOTHYECKON M COIMAIbHON HANPaBIEHHOCTH,
CIIOCOOHOCTh ~ MHUIIMMPOBATh, IUIAHUPOBATH W CAMOCTOSITENIBHO — BBIMOJHATH  TaKyHO
NeSITeIIbHOCTD;

UMHTEpEC K pa3nuyHbiM chepam mpodeccHOHANBLHON AESITeNTbHOCTH, YMEHHE COBEpIIATh
OCO3HaAHHBIN BEIOOP OymyIieit mpodeccuu u peaaTn30BbhIBaTh COOCTBEHHBIE JKM3HEHHBIE TUIAHBI;

TOTOBHOCTh M CHOCOOHOCTh K 0Opa30BaHUIO M CaMOOOpPa30BAaHHUIO HA MPOTSHKEHUHU Beei
KHU3HU;

7) 3KOJI0TNYeCKOr0 BOCIIMTAHMSA

9KOJIOTHYECKH 11e1eCO00pa3HOe OTHOIICHHE K MPUPOJIe KaK MCTOYHUKY KU3HU Ha 3emiie,
OCHOBE €€ CYILIECTBOBAHHS;

MOBBILICHHE YPOBHS SKOJOTMYECKON KYyJIbTYphl: MPHOOpETEHUE ONbITa IJIaHUPOBAHUS
MOCTYIKOB M OLIEHKU UX BO3MOXKHBIX MOCIEICTBUN JIsl OKPYKAIOLIEH Cpe/ibl;

OCO3HaHHUE T1100aJIbHOr0 XapaKTepa KOJOTHYECKUX MPOo0JIeM U MyTel X peleHus;



CHOCOOHOCTh MCIIOJIb30BaTh NMPHOOpPETaEMbIE NIPU U3YYEHUH OMOJIOIMU 3HAHMS U yMEHUS
OpU pEIICHUH MPOoOJieM, CBS3aHHBIX C palMOHAIBHBIM IMPHPOJIONONB30BaHIEM (cOOr0AeHNE
IIPaBWJI IIOBEIEHUS B IPUPOAC, HAIPABICHHBIX HA COXPAHCHHE DAaBHOBECUS B JKOCUCTEMAX,
OXpaHy BUIOB, YKOCHCTEM, Orochepsl);

AaKTUBHOE HENPUATHE IEHCTBUM, NPHUHOCIIIMX BPEN OKPYKAIOIIEH HPUPOJHOH Cpele,
yYMEHHUE TMPOTHO3HPOBATH HEOIArONPHUATHBIE SKOJIOTUYECKHE MOCIEICTBUS MPEANPHHUMACMBIX
JICUCTBUN U MPEIOTBPAILATH UX;

HaJIMYUE Pa3BUTOIO HKOJOTUYECKOTO MBIIUIEHUS, SKOJOTMYECKOM KYyJIbTYphl, OIbBITA
JEATEIIBHOCTH  DKOJIOTUYECKOW  HANpaBICHHOCTH, YMEHHA pYyKOBOJACTBOBATbCS HMHU B
[IO3HABATEJIbHONW, KOMMYHMKAaTUBHOW M COLMAIbHOM IIPAKTUKE, IOTOBHOCTU K YYacTHIO B
IIPAKTUYECKOMN ACATEIbHOCTU YKOJIOTHYECKOM HAIIPaBJICHHOCTH;

8) HeHHOCTH HAYYHOI'0 O3HAHMA:

c(OPMHPOBAHHOCTb ~MHPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
pa3BUTHUSI HayKd M OOIIECTBEHHOM MpPAaKTUKH, OCHOBAHHOTO Ha JUAJIOre KYJIbTYD,
CHOCOOCTBYIOLIET0 OCO3HAHUIO CBOET0 MECTA B MOJIUKYJIBTYPHOM MHUPE;

COBEPLIECHCTBOBAHUE S3bIKOBOM M UNTATENIbCKON KYJIBTYpPbI KaK CPEICTBA B3aUMOJICHCTBUS
MEXy JIFOJIbMU U TIO3HAHUS MUDA,

NOHMMaHUE crenupuKu OUOJIOTMM KaK HAayKH, OCO3HAaHUA €€ poiau B (OPMHUPOBAHUU
PaLMOHATIBHOIO HAyYHOI'O MBIIUICHHUS, CO3/1aHUHU LIEJIOCTHOTO MPEICTABICHHS 00 OKpYKaroLIeM
MUpPE Kak O €IMHCTBE IMpHUPOAbI, 4YelloBeKa M OOIIecTBa, B MO3HAHUM IPUPOJIHBIX
3aKOHOMEPHOCTEHN M pellieHUH IPOoOIeM COXpaHEHHs! IPUPOTHOTO PABHOBECHS;

yOexAEHHOCTh B 3HAYUMOCTU OMOJIOTMM JJIi COBPEMEHHOM LIMBWIM3ALMU: OOECIIeUeHUs
HOBOT'O YPOBHS Pa3BUTHUS MEIMIIMHBI, CO3/IaHHE MEPCHEKTHBHBIX OMOTEXHOJIOTHH, CITIOCOOHBIX
pemath pecypcHble MpoOaeMbl Pa3BUTHUS YEJIOBEUECTBA, MIOMCKA MyTel BbIXOAA U3 I100AJIbHBIX
HKOJIOTHUECKUX Mpo0sieM U obecrieueHus nepexoia K yCTOWIMBOMY pa3BUTHIO, PALUOHATBHOMY
MCIIOJIb30BAaHUIO IPUPOIHBIX PECYPCOB U (POPMUPOBAHUIO HOBBIX CTaH/IAPTOB KU3HU;

3aMHTEPECOBAHHOCTh B MOJYYEHUU OMOJIOTMYECKMX 3HAHMW B LIEJISIX MOBBIMIEHUS 00l
KYJIbTYpPbl, €CTECTBEHHO-HAy4YHOH TIPAMOTHOCTH, KaK COCTAaBHOM YacTH (PYHKIMOHAIbHON
IPaMOTHOCTH O0y4Jaroumxcs, opMupyeMoil Ipu U3y4eHnu OUOJIOTHY;

MOHMMAHHE CYIIHOCTH METOJIOB MO3HAHMS, MCIONb3YEMbIX B €CTECTBEHHBIX HayKax,
CHOCOOHOCTH HCMOJIb30BaTh IMOJydaeMble 3HAHUS JJIs aHalIW3a M OOBACHEHHs SBJICHUMN
OKpYKaloIIero MUpa M MPOUCXOJAIMIMX B HEM H3MEHEHUH, yMEHHE JelaTh O00OCHOBAHHBIE
3aKJIIOYEHHUsST Ha OCHOBE HAy4yHBIX ()aKTOB M MMEIOLIMXCSA JAHHBIX C LENbI0 MOJY4YeHHUs
JIOCTOBEPHBIX BBIBOJIOB;

CIOCOOHOCTh CaMOCTOSITENIBHO HCMOJIb30BaTh OWOJIOTUYECKUE 3HAHUS JUISl pEIIeHUs
po0JieM B peabHBIX )KM3HEHHBIX CUTYAIIMSIX;

OCO3HAaHHE IIEHHOCTH HAy4YHOH JEATEIBHOCTH, TOTOBHOCTh OCYILECTBIIATh MPOEKTHYIO U
HCCJIEIOBATENBCKYIO ASITEIbHOCTh HHAUBUAYAIbHO U B TPYIIIIE;

TOTOBHOCTh M CHOCOOHOCTh K HENpPEpHIBHOMY OOPa30BaHUI0 U CaMOOOpPA30BaHMIO, K
AKTUBHOMY TIOJYYEHHIO HOBBIX 3HAaHUN IO OHOJOTUU B COOTBETCTBHH C JKU3HEHHBIMU
NOTPeOHOCTAMH.

METANPEIMETHBIE PE3YJIbTATBI

MertanpeaMeTHbIe pe3yNbTaThl OCBOCHHUS y4eOHOro mpeamera «bHOJOTHS» BKIIOYAIOT:
3HaYuMble i1 (OPMHUPOBAHHS MHPOBO33PEHHS OOYYAIOMIMXCS  MEXKIUCIUIUIMHAPHBIC
(MeXTpeIMeTHBIC) OOICHAYYHBIE TIOHATHS, OTPAXKAOIINE IIEIOCTHOCTh HAYYHOU KapTUHBI MUPa
U crienu(UKy METOJI0B IMO3HAHUs, UCIIOJIb3yEMBIX B €CTECTBEHHBIX HayKax (BELIECTBO, SHEPTUS,
SBJICHHE, TPOIIeCC, CHCTEeMa, HAayuHBId (DaKT, MPUHIUIM, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
Teopusi, UCCleOBaHNUEe, HAOIIOJEHUE, U3MEpPEHHUE, SKCIEPUMEHT U JPYTHX), YHUBEpCaJbHbIC
yueOHbIe JeiCcTBUS (IMO3HABAaTEIbHBIC, KOMMYHUKATHBHBIC, PETYISTUBHBIC), 00ECIICUNBAIOIINE



dbopmupoBanre (YHKIIMOHATHLHON T'PAMOTHOCTH W COLMAIBHON KOMIIETCHIIMH OO0YyJaroniuxcs,
CIIOCOOHOCTh o0yyJaromuxcs HCII0JIb30BaTh OCBOEHHBIE MEXIUCIUTUTTHAPHBIC,
MHUPOBO33PEHYECKUE 3HAHUS M YHHUBEpCcajbHble yueOHbIE JAEWCTBUS B IO3HABATEIBHOU U
COLIMAJIbHOM IIPAKTHKE.

MetanpeameTHble pe3ysbTaThl OCBOEHHUS MPOrpaMMbl CpeJHEro ooiiero odpazoBaHUs
JIOJIKHBI OTPAXKATh:

OBi1aieHHe YHUBEPCAJbLHBIMU Y4eOHbIMHU MO3HABATEIbHBIMH A€l CTBUSIMMU:

1) 6a3oBbIe JOrHYEeCcKHE TeHCTBHS:

CaMOCTOSITENIbHO (POpPMYJIHpPOBaTh U aKTyaJU3UpOBaTh MpoOJeMy, paccMaTpuBaTh €&
BCECTOPOHHE;

UCIIONIb30BAaTh IPU OCBOCHMM 3HAHUN MPUEMBI JIOTUYECKOTO MBIIUICHUS (aHalu3a,
CHHTE3a, CpaBHEHHSA, KIACCU(PHUKAIMH, OOOOIIEHHs), PpPACKPBIBATh CMBICT OHOJIOTHMYECKHX
MOHSTH (BBLIEIATH UX XapaKTEPHbIE MPU3HAKH, YCTAHABIIMBATh CBSA3H C IPYTHUMHU MOHATHSIMH);

OTIpeNeNATh EeNN ACATENbHOCTH, 3aJaBas MapaMeTpbl W KPUTEPHUH WX JIOCTHKCHUS,
COOTHOCHUTD PE3yIbTaThl AEITEILHOCTHU C MOCTABICHHBIMU IENISIMU;

UCTIOJIB30BaTh OMOJIOTHUECKUE MOHATUSA s OOBsSCHeHHS (AKTOB W SIBICHUH KHUBON
PUPOJIBI;

CTPOWUTH JIOTUYECKHE pACCYXICHUS (MHAYKTUBHBIC, JEIyKTHBHBIC, IO aHAJOTHH),
BBISIBJISITH 3aKOHOMEPHOCTH M MPOTUBOPEUHS B PACCMATPUBAEMBIX SBICHUSX, (POPMYIHUPOBATH
BBIBOJIBI M 3aKJTFOYCHUS,

MPUMEHSTh CXEMHO-MO/JIEIbHbIE CPEACTBA JUIS MPEACTABICHUS CYIIECTBEHHBIX CBS3EeH U
OTHOIIICHUN B M3y4YaeMbIX OMOJIOTMYECKHX OOBEKTax, a TaKKe MPOTUBOPEUHIl Pa3HOro poja,
BBISIBJICHHBIX B Pa3JIMYHBIX HH()OPMAIIMOHHBIX UCTOUHUKAX;

pa3pabaTbIBaTh IJIaH PELICHUS MPOOIEMbI ¢ YUETOM aHaIM3a UMEIOLIUXCSI MaTepUaIbHBIX
U HEMaTepUAIbHBIX PECYPCOB;

BHOCHUTh KOPPEKTHBHI B JESTEIHHOCTH, OICHHBATH COOTBETCTBHE DPE3YJIHTATOB IIEJISIM,
OIICHUBATh PUCKU MOCIEICTBUN ACSITENTbHOCTH;

KOOPAWHUPOBATh W BBIIOJHATE pPAa0OTy B YCIOBUSX pPEaJbHOTO, BHPTYAJIbHOTO U
KOMOMHHPOBAaHHOTO B3aMMOJICHCTBHS;

pa3BUBaTh KPEaTHBHOE MBIIIJICHUE TIPU PEIICHUH KU3HEHHBIX TPOOIeM.

2) 6a30BbIe HCCIEA0BATEIbCKHE NeiCTBUS:

BJIQ/IETh HaBBIKAMM y4€OHO-MCCIIEIOBATEIbCKON U MPOEKTHOW AESITEeIbHOCTH, HaBbIKAMU
paspelnieHus: mpoodsieM, COCOOHOCThIO U TOTOBHOCTBIO K CAMOCTOSITEILHOMY TOMCKY METO/I0B
pemeHHs TPAKTHYECKHX 3a/1a4, MPUMEHEHHIO Pa3IMYHbIX METOIOB TIO3HAHUS,

UCIIONIb30BaTh PA3JIMYHbIE BHUABI ACSITEIRHOCTH IO TMOJYYEHHUIO HOBOTO 3HAHUA, €r0
UHTEPIpPETAINH, TPEOOPA30BAHUI0 W MPUMEHEHHIO B YUEOHBIX CHUTYallHsSX, B TOM YHUCIE TIPU
CO3IaHUH YUEOHBIX U COIIHAIBHBIX TPOEKTOB;

(dbopMUPOBATh HAYYHBIA THI MBIIIICHUS, BIAJCTh HAYIHOW TEPMUHOJIOTHEH, KITFOYCBBIMU
MOHITUSIMA U METOJIaMU;

CTaBUTh W (GOPMYIUPOBATH COOCTBEHHBIE 3aJa4d B 00pa30BaTENbHOW ACSITEIBHOCTH M
YKU3HEHHBIX CUTYaIUsX;

BBISBJISITh TPUIMHHO-CIICJICTBCHHBIC CBSI3M M aKTyaJIM3MpPOBaTh 3ajady, BBIJABUTATH
TUNoTe3y €€ pelleHHs, HaXOIUTh apTryMEHTHI Js J0Ka3aTelIbCTBA CBOUX YTBEPXKICHHIA,
3aJaBaTh MapaMeTphbl U KPUTEPUH PEIICHUS;

AHAIM3UPOBATh TIONYyYEHHBIE B XOJ€ pCEHICHHS 3adaud pPe3yiabTaThl, KPUTHUECKU
OILICHUBATh UX JIOCTOBEPHOCTH, MPOTHO3UPOBATH U3MEHEHNE B HOBBIX YCIIOBUSX;

JaBaTh OLIEHKY HOBBIM CUTYAIUsIM, OLIEHUBATh IPUOOPETEHHBII OIIBIT;

OCYIIECTBIISITh IEJICHAIIPABICHHBIN MOUCK MEpPEeHoca CPEeACTB U CIIOCOOOB JIEHCTBUS B
po(hecCHOHATLHYIO CPEy;

yMETh IEpPEeHOCUTh 3HAHWs B T[IO3HABAaTEJbHYI0O U  MpaKTUYEeCKylo obsactu
KHU3HEIEATEIbHOCTH;



YMETb MHTEIPUPOBATh 3HAHUS U3 PA3HBIX YYEOHBIX IPEIMETOB;

BBIIBUTaTh HOBBIE WUJEH, IpEAJararb OPUIMHAJIbHBIE MOJAXOAbl U PELICHMs, CTaBUTh
npoOJIeMbl U 33Ja4u, IOMyCKaroIUe aJIbTepHATUBHbIEC PELLICHHUS.

3) padora ¢ nngopmanmeii:

OpPUEHTUPOBAThCSI B PA3IMUHBIX MCTOYHUKAX HH(pOpMaluM (TEKCTe ydeOHOro mocodus,
HAy4YHO-IIOMYJISIPHOM JUTEpaType, OMOJIOTMUECKUX CIIOBApSIX U CIIPAaBOYHMKAX, KOMIIbIOTEPHBIX
0a3ax [aHHbIX, B VIHTepHeTe), aHAIU3UPOBaThb HH(MOPMALMIO pa3lIUYHBIX BHUJIOB U (opM
IIPEJICTaBIEHUS], KPUTUUYECKH OLIEHUBATh €€ JOCTOBEPHOCTh M HEITPOTUBOPEUYMBOCTD;

(GopMynHMpoBaTh 3ampOChl M NPUMEHATh Pa3JIMYHbIE METOAbl NPU IIOUCKE M OTOOpe
O6uonornyeckoit mHGopMaIK, HeOOXOIUMOH /IJIs BHITIOJTHEHUS YUEOHBIX 3a/1a4;

npuoOpeTaTh ONBIT HCHOJIb30BAHUA HH(POPMALMOHHO-KOMMYHUKATHUBHBIX TEXHOJOTHH,
COBEPUIEHCTBOBAThH KYJIbTYPY aKTUBHOT'O MCIOJIb30BaHUS PA3INYHbIX IOMCKOBBIX CUCTEM;

CaMOCTOSITENIbHO BbIOMpPATh ONTUMalbHYIO (OpMYy HpPEACTaBICHUS OHOJIOTHYECKON
uHpopManuu (CXxembl, TpaduKu, TUarpaMMBbl, TaOIHIIbI, PUCYHKH U IPYTroe);

UCIOJIb30BaTh HAy4HbI $3bIK B KauecTBE CpeAcTBa IMpH paboTe ¢ OHOIOTHYECKOMH
uH(popMaLuel: MPUMEHITh XUMUYECKUE, (PU3NYECKUE U MAaTEMaTHUYECKUE 3HAKM M CHMBOJIBL,
dopmynbl, abOpeBHaTypy, HOMEHKIATypy, MCIIOJIb30BaTh U IMPeoOpa3oBbIBaTh 3HAKOBO-
CUMBOJINYECKUE CPEACTBA HAIJISIHOCTH;

BJAJeTh HABbIKAMU PpACIO3HABAaHUS M 3alIMThl UHGpOpMaLMU, HH(OPMAIIMOHHON
0€30I1aCHOCTH JTMYHOCTH.

OsiaeHne yHHBEPCAJIbLHBIMA KOMMYHHKATHBHBIMH JeHCTBUSIMU:

1) obmenmue:

OCYILECTBIISATh KOMMYHMKAIIMK BO BceX cepax >KM3HM, aKTUBHO y4acTBOBATh B JUANIOre
WIM JUCKYCCHUU TIO CYLIECTBY OOCYKJaeMoil TeMbl (YMEHHUE 33a/JaBaTh BOIPOCHI, BHICKA3bIBaTh
CYXKIEHHSI OTHOCUTEIIBHO BBINOJHEHMSI NPEUIaracMod 3aJadd, Y4YUThIBaTb HWHTEPECHl U
COTJIACOBAHHOCTD MO3ULIUHI APYTUX YUaCTHUKOB JHAJIOTa WIN JUCKYCCUN);

pacrio3HaBaTh HeBepOaJbHBbIE CpeJICTBA OOLIEHMs, MOHUMATh 3HAUYE€HHE COLMAIBHBIX
3HAKOB, MPENOCHUIOK BOSHUKHOBEHHS KOH(PJIUKTHBIX CUTyallUl, YMETh CMr4aTb KOHQIUKTHI U
BECTH IEPETOBOPHI;

BJIQJIETh PA3IMYHBIMU CrOcoOaMu OOIIEHHS M B3aMMOJCHCTBHS, MOHMMATh HaMepeHUs
JpYTuX JOAEH, NPOSIBIATh YBaXHUTEIbHOE OTHOIIEHUE K COOECETHUKY U B KOPPEKTHOH (opme
(bopMyIUpOBaTh CBOM BO3PAKECHHUS;

pa3BEPHYTO M JIOTUYHO H3JIaraTb CBOK TOYKY 3PEHHS C HCIOJIb30BAHUEM S3BIKOBBIX
CPEICTB.

2) COBMECTHAS AeSITeJIbHOCTh:

MOHMMATh M UCHOJIb30BaTh MPEUMYIIECTBA KOMaHAHON W MHIUBUAYaIbHOW pabOThI IpU
peleHn OMONIOTHYEeCKOi MpoOiieMbl, 000CHOBBIBaTh HEOOXOAUMOCTh PUMEHEHHUS TPYIIOBBIX
¢dbopM B3aMMOEHCTBYS IPU peUIeHUH yueOHOM 3a/1auH;

BBIOMpPATh TEMATUKY M METO/bl COBMECTHBIX JIEHCTBHH ¢ y4y€TOM OOIIMX MHTEPECOB U
BO3MOXKHOCTEH Ka)kJI0T0 4ieHa KOJUIEKTHBA,

IPUHUMATh LEIM COBMECTHOM JAEATEIbHOCTH, OPIraHHU30BbIBaTH M KOOPAMHUPOBATH
JIEUCTBUSA MO €€ TOCTHUKEHMIO: COCTAaBJAThH IUIAH JEHCTBUH, pPACIPENENATh POIU C Y4ETOM
MHEHHUH yJaCTHUKOB, 00CYKAaTh Pe3yIbTaThl COBMECTHOH paboThI;

OLIEHMBATh Ka4eCTBO CBOETO BKJIAJA U KaXKJIOT0 YYaCTHUKA KOMaH/bI B OOLIUI pe3ynbTaT
10 pa3pabOTaHHBIM KPUTEPHSIM;

IpeUlaratb HOBBIE NPOEKTHI, OLEHMBATh WMJEH C MO3MLUU HOBHU3HBI, OPUTMHAIBHOCTH,
IIPaKTUYECKON 3HAYUMOCTH;

OCYILIECTBIIAATh ITO3UTHBHOE CTPATETMUECKOE IIOBEACHHWE B PA3JIUYHBIX CHUTYalMsIX,
HPOSIBJIATH TBOPYECTBO U BOOOpaKEHHE, ObITh MHUIIMATUBHBIM.

OBJiaieHHe YHUBEPCAIbLHBIMH PeryIsTHBHBIMH JelCTBHSIMU:

1) camoopranu3amnus:



UCMOJIb30BaTh OMOJOrMYECKHE 3HAHUS Ul BBIABICHHA NpoOJIEM M HX pELICHHUs B
KU3HEHHBIX M YUC€OHBIX CUTYaIHsX;

BbIOMpPATh Ha OCHOBE OMOJIOIMYECKMX 3HAHUM LIEJIEBbIE U CMBICIOBBIE YCTAHOBKU B CBOMX
JEHUCTBUSX M IOCTYIKAX II0 OTHOLICHHIO K >KMBOW IIPUPOAE, CBOEMY 3I0POBBIO U 310POBBIO
OKPYXKarOIINX;

CaMOCTOSITENIFHO OCYIIECTBIIATh TO3HABATENBHYIO JESTEIBHOCTD, BBISIBISATH MPOOJIEMBI,
CTaBUTb U (OPMYJIUPOBaTh COOCTBEHHBIE 3aJadd B O0Opa30BATENbHOW JESITEIBHOCTH U
JKU3HEHHBIX CUTYaLMsIX;

CaMOCTOSITEJILHO COCTABJIATH IUIaH PELIeHUs MPoOIeMbl ¢ y4ETOM MMEIOLIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEW U IIPEIIOYTEHUN;

JIaBaTh OLIEHKY HOBBIM CUTYalUsM;

pacmupsATh paMKH y4eOHOT0 MpeAMETa Ha OCHOBE JINYHBIX MPEAIIOYTEHUIH;

JieNlaTh OCO3HAaHHBIN BBIOODP, apryMEHTHPOBATH €ro, OpaTh OTBETCTBEHHOCTD 3a PELLICHUE;

OLICHUBATh IPUOOPETEHHBIN OIBIT;

croco0CTBOBaTh (POPMUPOBAHUIO U MPOSIBICHUIO IMPOKOM PYIULMH B pa3HbIX 00JIaCTIX
3HaHMUN, TOCTOSTHHO MOBBILIATh CBOM 00pa30BaTEIbHBIN U KYJIbTYPHBIN YPOBEHb.

2) CAMOKOHTPOJIb:

JlaBaTh OLICHKY HOBBIM CHUTyalUsIM, BHOCUTb KOPPEKTHBBI B JEATEIbHOCTb, OLICHUBATh
COOTBETCTBUE PE3YJIbTATOB LEIISM;

BJIAJICTh HABBIKAMH ITO3HABATEIHLHON PEQIIEKCUU KaK OCO3HAHUS COBEPIIAEMBIX NEHCTBUI
U MBICIIUTEJIBHBIX MIPOLIECCOB, UX PE3YJIbTATOB U OCHOBAHMM, HCIOIB30BATh MPUEMBI pedIieKCUU
JUISL OLICHKU CUTYaI[H, BIOOpa BEPHOTO PELICHMUS;

YMETB OLICHUBATh PUCKHU U CBOEBPEMEHHO IIPUHUMATh PEILICHHUS 110 UX CHUKECHHUIO;

IIPUHUMATh MOTUBBI U apTyMEHTBI APYTUX IPU aHAIU3€ PE3YNIbTAaTOB JIEATEIBHOCTH;

3) npunsiTHE cedsl M APYIHUX:

IPUHUMATH ce0sl, TOHUMAsi CBOM HEIOCTaTKU U IOCTOMHCTBA;

IIPUHUMATh MOTUBBI U apIyMEHTBI APYIUX IIPU aHAIU3€ PE3YJIbTATOB IEATEIBHOCTH;

IpHU3HaBaTh CBOE NIPABO U MPABO APYTUX HA OIINOKH;

pa3BUBaTh CIOCOOHOCTh MOHUMATh MUP C MO3ULMU APYrOro 4eI0BeKa.

IMPEJIMETHBIE PE3YJIBTATDBI

[IpenmeTHbIe pe3ynbTaThl ocBoeHus mporpammbl COO mo Guonoruu Ha 6a30BOM ypOBHE
BKITIOUAIOT crieiupudeckue g yaeOHoro npeamera «bHOIOTHsS» HayYHBIE 3HAHUS, YMCHHS U
CrocoObl JEHCTBHII 1O OCBOCHHMIO, HHTEPHpPETAIMd U MPeoOpa3OBaHUI0 3HAHWM, BHUJIBI
ACATCIIBHOCTH 110 IMOJYYCHHIO HOBOI'O 3HAHUA W INPHUMCHCHHIO 3HaHUU B Pa3INYIHBIX yqe6HBIX
CUTyallusX, a TakKe B pEaTbHBIX >KU3HEHHBIX CHUTYallMsIX, CBS3aHHBIX ¢ Owomorueil. B
mporpamMme IpeIMETHBIE PE3YJIBTAThl TPEICTABICHBI IO TOAaM O0yUCHHUS.

[IpenMeTHBIE pe3ynbTaThl OCBOCHUS yueOHOro mnpeamera «buonorus» 6 10 knacce
JOJIKHBI OTpaXXaTh:

c(OpMUPOBAHHOCTh 3HAHUN O MECT€ U POJM OUOJIIOTUM B CHUCTEME HAy4YHOTO 3HAHUS
€CTECTBEHHbIX HayK, B (DOpPMHpPOBAaHHH COBPEMEHHON €CTECTBEHHO-HAy4YHON KapTHHBI MUpa U
HAyYHOTO MUPOBO33PEHUS, O BKJIJIE POCCUNUCKHUX U 3apYOEKHBIX YUEHBIX-OUOIOTOB B pa3BUTHE
Ouosornu, PyHKIIMOHAIEHOM TPAMOTHOCTH YEJIOBEKa IS PEIICHUS )KU3HCHHBIX 3a/1a4;

YMCHHUC pPACKPBIBATL COACPIKAHUC 6I/IOJ'IOFI/I‘-IGCKI/IX TCPMHUHOB U HOHATHH: JKHU3Hb, KJICTKA,
opranu3M, Mera0osm3M (OOMEH BEIIECTB M NPEBpAIlCHHE JSHEPTHH), TOMEOCTa3
(camoperynsnusi), YpOBHEBas  OpraHu3alMs  JKUBBIX  CHUCTEM, CAMOBOCIPOM3BEIEHHUE
(penpoTyKIHst), HACIECTBEHHOCTh, H3MEHUYMBOCTh, POCT U Pa3BUTHE;

YMCHHUC U3JIaraTb 6I/IOHOI‘I/I‘-ICCKI/I€ TCOpUHn (KJ’ICTO‘-IH&SI, XpOMOCOMHAasd, MYyTallMOHHAas,
[EHTpaJbHAsl JIOTMa MOJIEKYJsipHOM Owmosyorun), 3akoHbsl (I'. Mennens, T. Moprana, H. N.



BapunoBa) u yuenus (0 eHTpax MHOT0OOpasus U MPOUCXOXKICHUS KyIbTypHbIX pacTenuid H. U.
BaswuiioBa), onpenensaTs rpaHUllbl X MPUMEHUMOCTHU K KUBBIM CUCTEMAaM;

YMEHHE BJIaJIeTh METOJaMH HAay4yHOTO MO3HAaHUS B OMOJIOTHMHU: HAOIIOACHHUE M OMNHCAHUE
JKUBBIX CHCTEM, IIPOIIECCOB W SIBICHWI, OpraHu3anus ¥ TPOBEACHUE OHOJIOTHYECKOTO
9KCIIEPUMEHTA, BBIABM)KCHHE THUIOTE3bl, BBISIBICHHE 3aBUCUMOCTH MEXKAY HCCIEeIyeMbIMU
BEJIMYMHAMH, OOBSICHCHHE TOJMYYEHHBIX PE3YyIbTaTOB, HCIIOIH30BAHHBIX HAYYHBIX IOHSTHIA,
TEOpUH U 3aKOHOB, YMEHHE JIeJIaTh BBIBObI HA OCHOBAHUU TOJYYEHHBIX PE3yJIbTATOB;

YMEHHE BBIJICISTh CYINICCTBEHHBIC MPU3HAKH BUPYCOB, KJIETOK MPOKAPHOT U IYKApHOT,
OJIHOKJICTOYHBIX ¥ MHOTOKJIETOYHBIX OPTraHU3MOB, OCOOCHHOCTH IPOIECCOB: 0OMEHa BEIIECTB U
NPEBpAIlCHUsT SHEPTUU B KIETKE, (OTOCHHTE3a, MJIACTUYECKOIO M HHEPreTHUecKOoro oOMeHa,
XEMOCHHTE3a, MUTO3a, MeW03a, OILIOJOTBOPEHUS, PA3MHOKEHHSI, UHIUBUAYATbHOIO Pa3BUTHUS
opraHusma (OHTOTEHE3);

YMEHHE MPUMEHSTH MOJyYCHHbIC 3HAHUA NI OOBSICHEHUSI OMOJIOTHYECKUX MPOIIECCOB U
SIBIICHUH, JIJIS1 IPUHATHS TPAKTUYCCKUX PEIICHUI B TIOBCETHEBHOM KU3HHU C IEJIBIO 00eCTICUeHUS
0€30MacHOCTH CBOETO 3JI0POBbS U 37I0POBBSl OKPYKAIOIIUX JFOJIEH, COONIOIEHUS HOPM
IPaMOTHOTO TIOBEACHHSI B OKpYKAIOIICH MPUPOJAHON Cpele, TMOHMMaHuE HEOOXOJUMOCTH
WCIIOJIb30BaHUsl JOCTUKECHUM COBPEMEHHON OMONOrMM U OMOTEXHOJOTHH JJs palrOHAIBHOTO
PUPOONIOIB30BAHNUS;

YMEHHE pelllaTh »JJIEMEHTapHbIE TEeHETHYECKHE 3a/Jadyl Ha MOHO- U JUTHOPUAHOE
CKpEIIMBaHKe, CIETUICHHOE HACIIEOBAaHUE, COCTABIATH CXEMbl MOHOTHOPHUIHOTO CKPEUIHBAHUS
JUTSL TIpEe/ICKa3aHus Hacle0OBaHUs TPU3HAKOB Y OPTraHU3MOB;

YMCHHE BBIOJIHATE JTAOOPATOPHBIE M TPAKTHYECKHE pabOThI, COOMIONATh MpaBUia TpU
paboTe ¢ yueOHbIM U 1a00paTOPHBIM 000PYyI0BaHUEM;

YMEHHE KPUTHYECKH OIICHWBATh M WHTEPIPETHPOBATH HWH()OPMAIHIO OHOJIOTHYECKOTO
COJIepKaHusl, BKIIIOYAIOIIYI0 TICEBJOHAYYHBIE 3HAHUS W3 Pa3IMYHBIX HCTOYHUKOB (CpENCTBa
MaccoBOW MH(OPMAIMH, HAYYHO-TIONMYJISIPHBIE MaTEPHAJIbI), STHUYESCKHUE ACIIEKTHl COBPEMEHHBIX
UCCJIETIOBaHUM B OMONIOTUH, METUIIUHE, OMOTEXHOJIOTUH;

YMEHHE CO3/1aBaTh COOCTBEHHBIE MHCHbMEHHBIE U YCTHBIE CcOOOIIeHus, 00001mas
OMOJOTHYECKYI0 HH(POPMAIMI0 M3 HECKOJBKMX HCTOYHHKOB, TPaMOTHO HCHOJIb30BaTh
MOHSTUMHBIN annapaT OMOJIOTHH.

[IpenMeTHbIe pe3ynbTaThl OCBOGHUS yuyeOHOro mnpeamera «buonorus» 6 11 knacce
JIOJKHBI OTPaXKaTh:

c(OpMUPOBAHHOCTh 3HAHUI O MECT€ W POJM OHOJIOTUU B CUCTEME HAy4YHOTO 3HAHUS
€CTECTBCHHBIX HayK, B (DOPMHpPOBAHHH COBPEMEHHOH €CTECTBEHHO-HAYYHOH KapTHHBI MHpa U
HAyYHOTO MUPOBO33PEHUS, O BKJIAJIE POCCUNCKHUX U 3apYOEKHBIX YUEHBIX-OUOIOTOB B pa3BUTHE
Ouosoruu, PyHKIIMOHAITEHON rPaMOTHOCTH YEJIOBEKA JIJISl PEIICHUS )KU3HCHHBIX 3a/1a4;

YMEHHE PaCKPBIBATH COJICPKAHNE OMOTOTUYECKUX TEPMUHOB U MOHSITHIA: BUJI, TIOMYJISIIHS,
reHooHJ, SBONIONMS, JBWXKYIIHME CHIBI ((aKTOpbl) H3BOJIOLUHU, TMPUCIOCOOIEHHOCTD
OpPTaHW3MOB, BHUJI000pa3oBaHWE, JKOJOTHYECKHe (AKTOPhI, HSKOCUCTEMa, TMPOAYIICHTHI,
KOHCYMEHTBI, PEAYLICHTHI, IIEMU MUTaHUs, YKOJOTHYECKas MUpaMuia, brnoreoreHo3, ouocdepa;

YMEHHE Wu3JaraTh Owuonornueckue Teopuu (dBomonuoHHass Tteopus Y. JlapsuHa,
CHHTETHUYECKAsi TEOPHS SBOJIOINHN ), 3aKOHBI U 3aKOHOMEPHOCTH (3apoApiieBoro cxoactea K. M.
Bbopa, depenoBanus TiIaBHBIX HampaBieHuid u myTeil aBomonuu A. H. CeBeprioBa, ydeHHs O
o6uoctepe B. U. BepHanckoro), onpenensTs TpaHULbl UX TPUMEHUMOCTH K KUBBIM CHCTEMaM;

YMEHHE BJIaJIeTh METOAaMH HAayYHOTO MMO3HAHUS B OMOJIOTWU: HAONIOJACHHUE M ONHCAHUE
KHUBBIX CHCTEM, IIPOLIECCOB U SBJICHUN, OpraHu3aluss M TNPOBEIEHUE OHOJOTHYECKOrO
OKCIIEPUMEHTA, BBIIBIDKCHHWE THIOTE3bI, BBISBICHUE 3aBUCHMOCTH MEXAY HCCIETyeMbIMU
BEJIMYMHAMHU, OOBSICHEHHE TOJYyYEHHBIX pEe3yJbTaTOB, HCIIOJIb30BAHHBIX HAyYHBIX MOHSATHUH,
TEOpUH U 3aKOHOB, YMEHHE JIEJIaTh BBIBOJIbI HA OCHOBAHUH TIOJYYCHHBIX PE3yIIbTATOB;

YMEHHE BBIIETAThH CYIIECTBEHHbIE MPU3HAKU CTPOCHUS OMOJIOTMYECKHX OOBEKTOB: BU/IOB,
MOMYJISIIIAA, TPOAYIICHTOB, KOHCYMEHTOB, PEIYIICHTOB, OHOTEOIICHO30B M JKOCHUCTEM,



OCOOEHHOCTH  TPOLIECCOB:  HACIEACTBEHHOM  HM3MEHUMBOCTH, €CTECTBEHHOIO  OTOOpa,
BUI000pa30BaHus], MPUCIIOCOOIECHHOCTH OPraHU3MOB, JCHCTBHUS KOJOTMYECKHX (DaKTOPOB Ha
OpraHu3MBl, IEPEHOCA BEIECTB U MTOTOKA SHEPIMH B IKOCUCTEMAX, aHTPOIIOT€HHBIX U3MEHEHUI
B DKOCHCTEMAax CBOEH MECTHOCTHM, KpPYroBOpOTa BEIIECTB U OMOr€OXMMHMUYECKHUX LHKIOB B
ouocdepe;

YMEHUE TPUMEHSTH MOJIy4YeHHbIC 3HAHUS U1 OOBSCHEHUS OMOJOTMYECKUX IMPOIECCOB U
SBJICHUM, JIS1 IPUHATHSA IPAKTUYECKUX PEIICHUI B TOBCEIHEBHOM KU3HHU C LI€JIbI0 00eCIIeUeHus
0€30MaCHOCTH CBOErO 3JI0pPOBbS U 3JJ0POBbSl OKPYKAIOLIUX JIIOJEH, COOJIIOEHUS HOpM
IPaMOTHOTO IOBEJIEHUS B OKpYXaollell NpUpOAHOM cpele, MOHMMAaHHE HEOOXOIUMOCTH
UCIIOJIb30BaHUs JOCTUKEHUM COBPEMEHHOMU ouonorun Ui paloHaIbHOTO
IPUPOONOIb30BAHNUS;

YMEHME pellaTh 3JIEMEHTapHble OMOJOTMYECKHE 33a/Jayd, COCTaBJISTH CXEMBbl IEepeHOca
BEILIECTB U SHEPIUHU B SKOCUCTEMax (LIeNy MUTaHUs);

YMEHME BBINOJIHATH JIAOOpPATOpPHbIE U IMPAKTUYECKHE padOThl, COOMIOAaTh IpaBUiia IPU
paboTe ¢ yueOHBIM U JIabOpaTOPHBIM 000PYAOBAHUEM;

yYMEHUE KPUTHYECKH OIIEHWBATh M WHTEPHPETHPOBATH HH(OPMAINIO OHOIOTHYECKOTO
COJIepKaHUs, BKJIIOYAIOLIYIO0 ICEBAOHAYYHbIE 3HAHMUA W3 Pa3lIMYHbIX HCTOYHHUKOB (CpeacTBa
MaccoBOi WH(pOpPMANWK, HAYYHO-TIOMYJSPHbIE MaTepuallbl), pPacCMaTpPUBATh TJI0OAIBHBIC
9KOJIOTHYECKHE MTPOOJIEMbl COBPEMEHHOCTH, (POPMUPOBATH MO OTHOIIEHUIO K HUM COOCTBEHHYIO
MO3ULHIO;

yMEHHE CO3/1aBaThb COOCTBEHHbIE NMCbMEHHBIE U YCTHBIE COOOIIeHUs, 00o0Imas
Ouosornyeckyro HMHGPOPMAMI0O W3 HECKOJIBKMX HWCTOYHHKOB, TPAMOTHO HCIOJIb30BATh
HNOHATUIHBIN annapaT OMOJIOTHH.



TEMATHYECKOE IINTAHUPOBAHUE
10 KJIACC

KoaunuecTBO 4acoB

HaumeHoBaHue pa3iesioB U TeM JaekTpoHHbIe (HU(pPOBbHIE)
Ne ni/m Kourposbnbie IIpakTuyeckue
NpOrpamMmbl Bcero o0pa3oBaTe/ibHbIE PECYPChI
padoTshI padoTsbI
1 buonorus xak Hayka 2 0.5 https://m.edsoo.ru/IBLQH548U
2 JKuBble cucTeMbl U UX OpraHu3aIus 1 https://m.edsoo.ru/5T7SVKFTX
3 XHUMUYECKUH COCTaB U CTPOCHUE KIETKU 8 1 https://m.edsoo.ru/YTLWW9JEO
4 KuzHenesTenbHOCTh KIETKU 6 https://m.edsoo.ru/MEETZ2D71
P
3) ASMHOIRCHIC H HHANBIAYAILHOC 5 1 https://m.edsoo.ru/GF6W1A7C9
pa3BUTHE OPraHU3MOB
H
6 ACTCACTECHHOCTR 1 HEMEHTHEOCTE 8 1.5 https://m.edso0.r/ONPNXJ7X6
OpraHU3MOB
C .0
7 CIICKIIA OPTaRH3MOB. LICHOBH 3 https://m.edso0.ru/2EY34NEHR
OMOTEXHOIOTHH
8 PesepBHOE BpeMms 1 https://m.edsoo.ru/FDB08R36J
OBIIEE KOJIMYECTBO YACOB I10 34 0 4
[MPOTPAMME



https://m.edsoo.ru/IBLQH548U
https://m.edsoo.ru/5T7SVKFTX
https://m.edsoo.ru/YTLWW9JEO
https://m.edsoo.ru/MEETZ2D71
https://m.edsoo.ru/GF6W1A7C9
https://m.edsoo.ru/ONPNXJ7X6
https://m.edsoo.ru/2EY34NEHR
https://m.edsoo.ru/FDB08R36J

11 KJIACC

HaumeHoBaHue pa3/iesioB U TeM

KoaunuecTBO 4acoB

JuaekTpoHHbIe (HU(pPOBbHIE)

Ne i/ Konrpouabnsie IIpakTnyeckue
NPOrpaMmblI Bcero o0pa3oBaTe/bHbIe pecypchl
padoTshI padoThI
1 DBOJIOIMOHHAS OMOJIOTHUS 9 1 https://m.edsoo.ru/7F6R1ZROH
B
2 OSHUKHOBSHIE H PasBuTiie AI3HH Ha 9 0.5 https://m.edsoo.ru/OFLS81YB5
3emie
3 Opranu3Mbl U OKpYyXkarolas cpeaa 5 1 https://m.edsoo.ru/XNFOD96AA
Coo0
4 OODIECTRA 1 SROIOTHHECINE 9 https://m.edso0.ru/WXWAVS56F
CUCTEMBbI
5 PeszepBHoe Bpemst 2 https://m.eds00.ru/T3R3FWNON
OBIIEE KOJIMYECTBO YACOB I10
- 34 0 2.5

[NPOTPAMME



https://m.edsoo.ru/7F6R1ZROH
https://m.edsoo.ru/OFLS81YB5
https://m.edsoo.ru/XNF0D96AA
https://m.edsoo.ru/WXWAVS56F
https://m.edsoo.ru/T3R3FWNQN




IHOYPOYHOE IIVTAHUPOBAHUME
10 KJIACC

Ne
n/n

Tema ypoka

KoaunuecTBO 4acoB

KoHTpoJibHbIe

Bcero
padoThI

IIpakTH4eckue
padoThI

JlaTa
U3y4eHus

JIeKTPOHHBbIE HU(POBHIE
o0pa3oBaTejibHbIE PeCypPChI

buosorus B cucreme Hayk

MeToibl TO3HAHHS KUBOH
npupojsl. [IpakTrueckas
pabora Ne 1 «Mcmonp3oBaHue
Pa3TUYHBIX METOJIOB TIPH
M3y4YeHUN OMOJIOTHYECKUX
O00BEKTOBY

buonornueckue cucTeMsl,
MPOLECCHI U X U3YyYECHHE
XUMUYECKHUM COCTaB KIIETKU.
Boga n MmuHepaibHbIe CONH

CraproBasi ZMarHOCTHYECKast
padora

benku. CocTaB u cTpoeHue
0eJKoB

0.5

https://m.edso0.ru/02T4D1UI5

https://m.edsoo.ru/GAB23860W

https://m.edsoo.ru/A7VOYD215

https://m.edsoo.ru/L17LJ590V

https://m.edsoo.ru/V33JNUW5W

®epMeHThl — OHOJIOTHYECKHE
karanu3aropsl. JlaboparopHas
pabota Ne 1 «3yuenue
KaTaJINTHIECKON aKTUBHOCTH
(bepMeHTOB (Ha mpuMepe
aMMJIa3bl WM KaTasasbl)»

0.5

https://m.edsoo.ru/\VBPPPBGCD

Vriesonnl. JIunuael

https://m.edso0.ru/OJ7NFITI5



https://m.edsoo.ru/O2T4D1UI5
https://m.edsoo.ru/GAB2386OW
https://m.edsoo.ru/A7VOYD215
https://m.edsoo.ru/L17LJ59OV
https://m.edsoo.ru/V33JNUW5W
https://m.edsoo.ru/VBPPPBGCD
https://m.edsoo.ru/OJ7NFITI5

Hyxneunoseie kucnotrsl. ATO

https://m.edsoo.ru/WOELRA9B3

10

Hcropus u MeToabl U3ydeHus
KieTku. Knerounas reopus

KieTka kak 1ienocTHas >KuBas
cucrema

https://m.edsoo.ru/JXQMJOGM3

https://m.edsoo.ru/XDCLRAF1Q

11

12

CrpoeHue 3ykapuoTUYeCcKon
kietku. JlabopaTopHas pabora
Ne 2 «3yuenue crpoeHus
KJIETOK pacCTeHHH, )KUBOTHBIX,
rpu0oOB 1 OaKTepui 1o
MHUKPOCKOIIOM Ha TOTOBBIX
MUKpOTpenaparax u ux
OTIMCaHHE»

OOMEH BeLIEeCTB Wi
MeTadOIN3M

0.5

https://m.edsoo.ru/KZ01W5LJY

https://m.edsoo.ru/L0B3I3XYZ

13
14

dorocunTe3. XeMOCUHTES

DHepreTuvecKkuii o0OMeH

https://m.edsoo.ru/\V882FDGSF

https://m.edso0.ru/T2LVIES3L

15

16

JKu3HEeHHBIN UKIT KIETKH.
Henenue knetku. MuTos.
JlaGopatopnas pabora Ne 3
«Habmonenne MuTO3a B
KJIETKaX KOHYMKa KOpelIKa
JyKa Ha TOTOBBIX
MHUKpOIIpenapaTax»

Buocunres 6enka. Peakius
MaTpUYHOTO CUHTE3a

0.5

https://m.edsoo.ru/COINPWLF4

https://m.edsoo.ru/540F4L77W

17

Tpaucusus — OnocuHTes
Oenka

https://m.edsoo.ru/TFDKDDWWM



https://m.edsoo.ru/WOELRA9B3
https://m.edsoo.ru/JXQMJOGM3
https://m.edsoo.ru/XDCLRAF1Q
https://m.edsoo.ru/KZ01W5LJY
https://m.edsoo.ru/L0B3I3XYZ
https://m.edsoo.ru/V882FDGSF
https://m.edsoo.ru/T2LVIES3L
https://m.edsoo.ru/CO1NPWLF4
https://m.edsoo.ru/54OF4L77W
https://m.edsoo.ru/TFDKDDWWM

18

Hexnerounsie GoOpMbI )KU3HU
— BHPYCHI

https://m.edsoo.ru/9PGS5FAJB

19

20

DopMBbl pa3MHOKEHUS
OpraHu3MoOB

Metios

https://m.edsoo.ru/2JLXB4AOR

https://m.edsoo.ru/SNUXKO0X86

21

22

OO6pa3zoBaHue 1 pa3BUTHE
MOJIOBBIX KJIETOK.
Ormo1I0TBOpEHUE.
Jlaboparopnas pabota Ne 4
«M3ydeHue cTpoeHHS MOJIOBBIX
KJICTOK Ha TOTOBBIX
MUKpOITpenaparax»

I/IHI[I/IBI/II[yaJ'ILHOG Pa3BUTHEC
OpraHu3mMoB

0.5

https://m.edsoo0.ru/C29L4DXB8

https://m.edsoo.ru/MA4T8L5AD

23

I'eneTnka — Hayka o
HACJIEICTBEHHOCTHU U
U3MCHYUBOCTHU

https://m.edsoo.ru/HESOD768U

24

25

26

3aKOHOMEPHOCTH
HacJIeZI0BaHMsI IPU3HAKOB.
Mounoru0puaHoe CKpelBaHue

Z[I/IFI/I6pI/II[HOC CKpCIIMBaHHC.
3aK0H HE3aBHCUMOI'O
HacCJICAOBaHUA IIPU3HAKOB

CuerneHHoe HacIea0BaHNE
npu3HakoB. JJabopaTopHast
pabota Ne 5 «M3yuenue
pe3yabTaTOB MOHOTHOPHUIHOTO
U TUTHOPUIHOTO CKPELIUBAHUS

0.5

https://m.edsoo.ru/YYQSGIWI2

https://m.edsoo.ru/YSNANQG65V

https://m.edso0.ru/P2SQ5ZGN2



https://m.edsoo.ru/9PGS5FAJB
https://m.edsoo.ru/2JLXB4AOR
https://m.edsoo.ru/5NUXK0X86
https://m.edsoo.ru/C29L4DXB8
https://m.edsoo.ru/MA4T8L5AD
https://m.edsoo.ru/HESOD768U
https://m.edsoo.ru/YYQSG9WI2
https://m.edsoo.ru/Y5NANQ65V
https://m.edsoo.ru/P2SQ5ZGN2

y 1p030(HITbI Ha TOTOBBIX
MHKpOIIpenapaTax»

27

28

T'enetuka nona. Hacneqosanue
HpI/IBHaKOB, CILCIIJICHHBIX C
II0JIOM

N3MeHuYnBOCTb.
Henacnencrsennas
M3MEHUYUBOCTh. JlabopaTopHas
pabota Ne 6. M3yuenue

MO (DHKAITIOHHOM
W3MEHUYUBOCTH, TIOCTPOCHUE
BapHUAIIIOHHOTO PAJa U
BapHallMOHHON KPUBO»

0.5

https://m.eds00.ru/3aGYGV47YM

https://m.edsoo.ru/M3MHUK2VV

29

Hacnencreennas
M3MEHYUBOCTH. JlabopaTtopHast
pabora Ne 7. «AHanu3 MyTanui
y Jp030(HIIbl Ha TOTOBBIX
MUKpOTpernaparax»»

0.5

https://m.edsoo.ru/VWT70DZ8R

30

31

32

T'eneTuka uenoBeka

PesepBHelIit ypok. O6001IeHHE
o Teme «HacnencTBeHHOCTh U
HW3MEHYHUBOCTH OPTaHU3MOBY

CCJ’ICKI_[I/HI KaK HayKa U IMponecc

https://m.edsoo.ru/XU9SFS3GA

https://m.edso0.ru/E21XRS2EB

https://m.edso0.ru/3128P3L98

33

34

MeToabl ¥ TOCTHKEHUS
CEJIEKIIUU PACTEHHI 1
SKHUBOTHEIX

buotexHomorusa kak oTpaciib
IMPpOU3BOJACTBA

https://m.edso00.ru/JSK3Q6W0J

https://m.edsoo.ru/TAKI9EG2K



https://m.edsoo.ru/3GYGV47YM
https://m.edsoo.ru/M3MHUK2VV
https://m.edsoo.ru/VWT70DZ8R
https://m.edsoo.ru/XU9SFS3GA
https://m.edsoo.ru/E2IXRS2EB
https://m.edsoo.ru/3I28P3L98
https://m.edsoo.ru/JSK3Q6W0J
https://m.edsoo.ru/TAKI9E62K

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

34



11 KJIACC

KoanuecTBo 4acoB

Ne Hara JIeKTPOHHBbIE U(PPOBHIE
Tema ypoka Kontposabubie IlpakTuyeckue
n/n Bcero u3ydeHus: o0pa3oBaTe/IbHbIC pecypchl
padoThI padoTshI

35 N

1 BOTIOLILL I METOART €€ 1 https://m.eds00.ru/6KWQIKBKU
U3Y4YEHUS
nu

2 CTOpI pasprTiy 1 https://m.eds00.ru/0SWCA7SSX
MIpeICTaBICHHUI 00 SBOIOINH

3 MUuKpO3BOITIOIHS 1 https://m.edsoo.ru/TOFAUE4ZP
[Tomymsimus Kak seMeHTapHas
S/IMHUIIA BUJIA W DBOJTFOITHH.

4 Jlaboparopuas padota Ne 1 1 0.5 https://m.edsoo.ru/D3UCLTSOF
«CpaBHEHUE BUJIOB 10
MOP(OJIOTHIECKOMY KPUTEPHIOY
JIBroKyIye CUIIbl

5 (a;meMeHTapHbIe PaKTOPHI) 1 https://m.edsoo.ru/3EH6CNOWI
HBOJIIOIIH
E i 0TO

6 CICCTROHHBIL OTOOP B ©10 1 https://m.edsoo.ru/DY32BUDOO
¢bopmbl
Pe3ynbTaTh! 3BOMIOLNN:
MPUCTIOCOOTICHHOCTD
OpPraHU3MOB U

0 .
7 BAAOODpAsOBamHe 1 0.5 https://m.edsoo.ru/WAJHSTLOB

JlaGopatopHnast pabota Ne 2
«Onucanue NpucrnocoOIeHHOCTH
OpraHu3Ma 1 €€ OTHOCHUTEIBHOTO
XapaxkTepay



https://m.edsoo.ru/6KWQ9KBKU
https://m.edsoo.ru/0SWC47SSX
https://m.edsoo.ru/T0FAUE4ZP
https://m.edsoo.ru/D3UCLTSOF
https://m.edsoo.ru/3EH6CN0WI
https://m.edsoo.ru/DY32BUDOO
https://m.edsoo.ru/WAJHSTLOB

Hanpasnenus u nytu

o teMe «Bo3HUKHOBEHUE U

8 https://m.edsoo.ru/PI11FI0YV3
MaKpO3BOJFOIIUN

9 Heo6paTumocTs 3BoOIINHN https://m.edsoo.ru/CLA9VC5JJ
4! 3emiie

10 cropui %(HBHH Ha JeMiIe u https://m.edsoo.ru/MJYY1MV X7
METOJIbI €€ U3YUCHHS
T'unores OHUCXO0XKE

11 HHOTEIbI HPOHCXOAICHIA https://m.edsoo.ru/EKNHXBOS2
JKA3HU Ha 3eMiie
P 3

12 A3BUTHC JKH3HHI Ha SCMIIC TIO https://m.edsoo.ru/ECIJN8TF62
3paM U epUoaaM
OCHOBHBIE ATAaIbl 3BOIIOLUU
PacCTHTEIBLHOTO M YKUBOTHOI'O

T §) Ne

13 Mupa. Liparricexas pabota 05 https://m.eds00.ru/7K1L YOSCT
1 «M3y4eHune ucKomaeMpIxX
OCTaTKOB paCTeHI/Iﬁ " XJKUBOTHBIX
B KOJUIEKIIUAX)
C

14 OBPEMEHHAT cHcTeMa https://m.edsoo.ru/\WSEXN9YAK
OpPraHUYECKOTO MHpa
DBOJIIO eJIOBEKa

15 BOTHOTUIT HETOBEK https://m.edsoo.ru/ADV3JERUE
(anTpoOmOTEHE3)
JiBmoxymue cuibl (pakTopsl)

16 https://m.edsoo.ru/D7JZMBYPQ
aHTPOTIOTeHE3a
O

17 CHOBHPIC CTAZTIH IBOMOTHH hittps://m.eds00.ru/14G19MQAK
YyeJIOBEKa
YenoBeueckue pacel U

18 MIPUPO/IHBIE aJanTalluH https://m.edso0.ru/XL7QKC5PK
YyeJIOBEKa
Pese 7 . 0600

19 PBHBIM YPOK obIerHe https://m.edsoo.ru/R6L7VY2GB



https://m.edsoo.ru/PI1FI0YV3
https://m.edsoo.ru/CLA9VC5JJ
https://m.edsoo.ru/MJYY1MVX7
https://m.edsoo.ru/EKNHXBOS2
https://m.edsoo.ru/ECJN8TF62
https://m.edsoo.ru/7K1LY0SCT
https://m.edsoo.ru/WSEXN9YAK
https://m.edsoo.ru/ADV3JERUE
https://m.edsoo.ru/D7JZMBYPQ
https://m.edsoo.ru/14G19MQ4K
https://m.edsoo.ru/XL7QKC5PK
https://m.edsoo.ru/R6L7VY2GB

pa3BUTHE )XKU3HU Ha 3emiie)

20

21

DKoNoTHs Kak HayKa

Cpenpl oOuTaHus u
IKOJIOTHYECKUE PaKTOPHI

https://m.edso00.ru/K46KON56I

https://m.edsoo.ru/DCOIEUICY9

22

23

AOGuotnueckue GaKkTopsbI.
Jlaboparopnas pabota Ne 3.
«Mopdodonoruueckue
0COOEHHOCTH pacTeHU U3
pa3HBIX MECT OOUTAHHSIY.
Jlaboparopnas pabota Ne 4.
«BnustHEe cBETa Ha pOCT U
pa3BUTHE YSPEHKOB KOJIEYCay»

buotnueckue GakTopsl

0.5

https://m.edsoo0.ru/G7NF3P1NM

https://m.edsoo.ru/A6Z8SMGNQOR

24

DKOJIOTUYECKHE XapaKTEPUCTUKU

nonyisanuy. [Ipaktrnaeckas
pabora Ne 2 «IToacuér
IJIOTHOCTHU MOMYJISALUNA Pa3HBIX
BUJIOB PACTCHHID

0.5

https://m.edsoo.ru/X42J6 ABRN

25

26

Coo0miecTBa OpraHM3MOB —
OHOoLIEeHO03

DKOJOTUYECKHE CUCTEMBI
(3KOCUCTEMBI)

https://m.eds00.ru/0T2K1PNGZ

https://m.edsoo0.ru/S1LIRWZMR

27

OcCHOBHBIE TTOKA3aTeNN
9KOCHCTEMBI. JKOJIOTHYECKHE
nupamubel. CBOMCTBA
skocucreM. Cykieccus

https://m.edso0.ru/NSTEWOGPE

28
29

[IpupoiHBIE S5KOCUCTEMBI

AHTpOHOFCHHLIC 9KOCHCTCMbI

https://m.edsoo.ru/WIDMMUBC5

https://m.edsoo.ru/WRS65U3WC



https://m.edsoo.ru/K46KON56I
https://m.edsoo.ru/DCOIEUIC9
https://m.edsoo.ru/G7NF3P1NM
https://m.edsoo.ru/A6Z8MGNQR
https://m.edsoo.ru/X42J6ABRN
https://m.edsoo.ru/0T2K1PNGZ
https://m.edsoo.ru/S1LIRWZMR
https://m.edsoo.ru/NSTEW0GPE
https://m.edsoo.ru/WIDMMUBC5
https://m.edsoo.ru/WRS65U3WC

buocdepa — rnobanpHas

30 1 https://m.edso0.ru/2X1VG50Q18
3KOocHUCTEMA 3eMIN
3

31 aKoHomMeprocTH 1 https://m.edsoo0.ru/\VV/5JT6B38Z
CYIIECTBOBaHUS OHOCHEPHI
q )

32 ClOBEUECTBO B duochepe 1 hitps://m.eds00.ru/HXCDHPXDJ
3eminn
C

33 OCYHIECTBOBAMHE HPHPOIRT 1 1 https://m.eds00.ru/187G37606
YeJI0BEYECTBA
PesepBHeIit ypok. O600IICHHE

34 Tembl «Coo011ecTBa 1 1 https://m.edsoo.ru/SW5XCF3K6
HKOJIOTUYECKUE CUCTEMBI»

OBUIEE KOJIMYECTBO YACOB I10 34 5

I[TPOT'PAMME



https://m.edsoo.ru/2X1VG5Q18
https://m.edsoo.ru/V5JT6B38Z
https://m.edsoo.ru/HXCDHPXDJ
https://m.edsoo.ru/187G37606
https://m.edsoo.ru/SW5XCF3K6




MMPOBEPSEMBIE TPEBOBAHMUSI K PE3YJIbTATAM OCBOEHUS OCHOBHOM
OBPA3OBATEJIbHOM ITPOI'PAMMBI

10 KJIACC

Koxa
NMPOBEPAEMOro
pe3yJbTara

IIpoBepsiemble npeaMeTHbIE Pe3yJbTAThI 0CBOEHHUSI OCHOBHOM
00pa3oBaTeJbHOM MPOrPaMMBbI CpeIHero 001ero odpa3soBaHusi

ChopMHupoBaHHOCTh 3HAHWUK O MECT€ W POJIM OUOJIOTUU B CHCTEME
HAYYHOT'O 3HAHMSI €CTECTBEHHBIX HayK, B (DOPMUPOBAHNH COBPEMEHHOM
€CTECTBCHHO-HAYYHON KapTHUHBI MUPAa M HAYYHOTO MHPOBO33PEHUS; O
BKJIQJIC POCCUHCKUX W 3apyOCIKHBIX YYEHBIX-OHMOJIOTOB B pPa3BHTHE
owosoruu; (QyHKIIMOHAIBLHON TPaMOTHOCTH 4YEJIOBEKA JIJISl PEIICHUS
KU3HCHHBIX 33124

YMeHHE pacKphIBaTh COJACpPKAHUE OWOJOTHYCCKUX TEPMHUHOB H
MOHATHIA: XKW3Hb, KIIETKA, OpraHu3M; MeTaboym3M (0OMEH BEUIECTB U
MpeBpallleHe SHEPruM), TOMeocTa3 (CaMOoperyiysnus), YpOBHEBas
OpraHM3aIys JKUBBIX CHUCTEM, CaMOBOCIIPOU3BEACHHE (PEIPOITyKITHs),
HACJIEICTBEHHOCTh, U3MEHYHUBOCTbD, POCT M Pa3BUTHE

YMeHnue uznaratb OMOJIOrMUECKUE TEOpUU (KJIETOYHAs, XpPOMOCOMHas,
MyTtanuoHHas), 3akonsl (I'. Menaens, T. Moprana, H.I1. BaBunosa) u
ydeHusa (0 LEHTpaXx MHOrooOpaszus M MPOUCXOKIEHUS KYJIbTYPHBIX
pactennii H.J1. BaBuinosa), onpenenars rpaHULbl UX IPUMEHUMOCTH K
KUBBIM CHCTEMaM

YMeHue BIageTh METOJaMH HAyYHOTO TII03HaHUS B OHOJOTUH
(HaOnrofeHre M OMHMCAHWE >KUBBIX CHCTEM, IPOILIECCOB U SIBICHUI;
opraHu3amnysi M TPOBEICHHE OHOJOTMYECKOTO0  JIKCIEPUMEHTA,
BBIIBMIKEHHE  THIIOTE3HI; BBISIBICHUE  3aBUCUMOCTH  MEXKIY
HCCIeAyeMbIMUA BETUYMHAMH, OOBSICHEHUE TOJYUYEHHBIX PE3YJIbTATOB,
WCIIONb30BAHHBIX HAYYHBIX TMOHSTHI, TEOpPUM U 3aKOHOB, YMEHHUE
JIeIaTh BBIBOJIBI HA OCHOBAHUHM MOJTYYEHHBIX PE3YJIHTATOB)

VYmMmenne BBIACIIATE CYHIECCTBCHHBIC IIPU3HAKHM BHPYCOB, KIIETOK
MPOKAPUOT M  DJYKAPHUOT, OJHOKIETOYHBIX U MHOTOKJIETOYHBIX
OpraHW3MOB;  OCOOEHHOCTH  TIPOIIECCOB OOMEHa  BENIIECTB U
MpeBpallleHls] PHEPruu B KJeTKe, (POTOCHMHTE3a, IIACTHYECKOTO U
SHEPreTH4YecKoro  oOMeHa,  XEMOCHHTE3a, MHTO3a,  Melo3a,
OIUIOIOTBOPEHUS,  PA3MHOXKEHUS, HWHAMBUAYAIBHOTO  Pa3BHUTHUA
opranusma (OHTOT'€He3)

VYMeHme MMPUMCHATH ITOJIYUYCHHBIC 3HaHUA JJIsA 00BICHEHHUS
OMOJIOTMYECKUX MPOIECCOB U SBICHHM, JUIS MPUHATHUS NMPAKTHUECKUX
pelIeHni B MOBCEAHEBHON KU3HHU B LIETAX oOecrneueHus: 6e30MacHOCTH
CBOETO 3/I0POBbS U 30POBbs OKPYKAIOLIUX JTI0/I€H, COOIIOACHUS HOPM
rpaMOTHOTO MOBEACHUS B  OKPYXAIOIICH TNPUPOJAHON  CpeIe;
IIOHMMAaHUC HGO6XOI[I/IMOCTI/I HUCII0JIb30BaHHUA ,[[OCTI/I)KGHI/Iﬁ
COBpPEMEHHOM OHONOTMH U OMOTEXHOJOTHH [UIsi palloOHaIbHOIO
MIPUPOIOTIONIB30BAHUS

YMeHue peuiath 3J€MEHTApHbIE T'€HETHYECKUEe 3a/Jauyd Ha MOHO- U
TUTHOPUIHOE CKPEIIMBAaHUE, CIEIJICHHOE HACIeIOBAaHUE; COCTABIISAThH
CXEMbl  MOHOTHOPHMJIHOTO  CKpCIIMBAHUS  JUII  MpEJACKa3aHUs




HaCJICOAOBaHHM ITPU3HAKOB Y OPraHu3MoOB

YMeHue BBINOJNHATH JIA0OPATOPHBIE U  TPAKTHYECKHUE PadoTHI,
coOmrolaTh mpaBWia TpH padoTe ¢ ydeOHBIM H  JIAOOPATOPHBIM
o0opyoBaHuEM

YMeHne KpUTHUYECKH OLEHHBATh W HWHTEPIPETHUPOBATH HH(OPMAIIHIO
OMOJIOTNYECKOT0 COZIEPKaHMs, BKIIOYAIOLIYIO IICEBJOHAYUHbIE 3HAHUS
U3 pa3iauuHbIX UCTOYHUKOB (CMI, HayyHO-TIONYyJIsipHBIE MaTepUabl);
TUYECKHE AaClEeKTbl COBPEMEHHBIX HCCIEAOBaHUM B OHOJIOrMH,
MeIULHE, OMOTEXHOJIOTHH

10

11 KUIIACC

Kox
NMPOBEPAEMOro
pe3yJbTara

YMeHue co3zaBaTh COOCTBEHHBIC HMCbMEHHBIC M YCTHBIE COOOIEHMUS,
000011ast OMOJOTUUYECKYI0 MH(OPMAITUIO U3 HECKOJbKHUX HCTOYHUKOB,
IPaMOTHO UCTOJIb30BaTh MOHATUHHBINA anmapaT OHOJIOTHH

IIpoBepsiemble npeaMeTHbIE Pe3yJabTATHI 0CBOEHHS OCHOBHOM
00pa3oBaTeJbHOM MPOrPaMMBbI CpeIHero 001ero odpasoBaHusi

CpopMHUpPOBAaHHOCTh 3HAHMK O MECTE M POJIM OUOJOTHU B CUCTEME
HAy4YHOT'O 3HAHUS €CTECTBEHHBIX HAYK, B JOPMUPOBAHUU COBPEMEHHOM
€CTECTBEHHO-HAyYHON KapTHHBI MUPA U HAYYHOTO MHPOBO33PEHHUS; O
BKJIaJIE POCCHMCKHX U 3apyOeKHBIX YYEHBIX-OMOJOTOB B DPa3BUTHE
Oouosornu; (PyHKIIMOHATILHOW TPAMOTHOCTH YeJIOBEKa ISl peIIeHUs
YKU3HEHHBIX 33]1a4

YMeHue packpbiBaTh COJepKaHUE OHOJOTHYECKHMX TEPMHUHOB H
TOHATHIA: BHJ, MOMYJISIHSA, TeHO(OH, IBOJIONHUS, JBIKYIIAE CHIIBI
(paxTopsr) SBOJTIOIIUU, MPHUCTIOCOOTICHHOCTh OpraHU3MOB,
BUJI000pa30BaHUE, 9KOJIOTHYECKHE (akTopsl, HKOCUCTEMA,
MIPOYLIEHTHI, KOHCYMEHTHI, PEAYIEHTHI, LIEeTTH MMUTAHUA,
9KOJIOTHYECKas MUpaMKia, OMoreoreHo3, ornocdepa

YMenue uznaratb OuojornyecKkue TEOpuH (IBOIOLMOHHAS Teopus Y.
JlapBuHa,  CHHTETHYeCKas  TEOpUs  DSBOJIIOLMU),  3aKOHBI U
3aKOHOMEpHOCTH (3apojbimeBoro cxoactsa K.M. bapa, uepenoBanus
IJIaBHBIX HampasiaeHui u myrei ssomonuu A.H. CeBepriosa, yueHus o
ouochepe B.M.  Bepuaackoro), ompenensitb  IpaHUIBl  HX
MIPUMEHMMOCTH K KMBBIM CHCTEMaM

YMeHune BIageTh METOJaMH HAyYHOTO TIIO3HaHUS B OHOJOTUH
(HabnrofieHWe W OMHMCAHWE >KUBBIX CHCTEM, IPOILIECCOB U SIBICHUI;
OpraHu3amnysi ¢ TPOBEICHHE OMOJOTHYECKOTO0 JIKCICPUMEHTA,
BBIIBHJKEHHE  THIIOTE3BI; BBISIBJICHUE  3aBUCUMOCTH  MEXKIY
HCCIeAyeMbIMUA BETUYMHAMH, OOBSICHEHUE TOJYUYCHHBIX PE3YJIbTATOB,
WCIIONBb30BAHHBIX HAYYHBIX TMOHSTHM, TEOpPU U 3aKOHOB, YMEHHUE
JIeaTh BBIBOJIBI HA OCHOBAHUH IMOJTYYEHHBIX PE3YIHTATOB)

YMeHue BBIJICIISITh CYILIECTBEHHBIE MIPU3HAKU CTPOEHUS
OMOJIOTUYECKUX  OOBEKTOB:  BHJIOB, TMONYJISIIMNA, MPOAYLEHTOB,
KOHCYMEHTOB,  PEIyLIEHTOB,  OWOT€OIleHO30B U  HKOCHCTEM;
0COOEHHOCTH IIPOLIECCOB HACJIEICTBEHHOU MU3MEHYMBOCTH,




€CTECTBEHHOro 0TOOpa, BHUI000pa30BaHHs, IMPHCIOCOOICHHOCTH
OpPraHW3MOB, JCWUCTBHUS 3KOJIOTHYECKUX (HAKTOPOB Ha OPraHU3MBI,
MepeHoca BEIIECTB U MOTOKA SHEPTHH B 3KOCUCTEMaX, aHTPOIOTCHHBIX
M3MCHEHUI B 9KOCHCTEMaX CBOCH MECTHOCTH, KPYrOBOPOTA BELICCTB U
OMOTCOXMMHUYECKHX IIMKIIOB B Onochepe

YMenue IMPUMCHATH MOJIYYCHHBIC 3HaHUuA JIIsL OGBHCHGHI/IH
OMOJIOTMYECKUX TPOLECCOB M SBICHHUM, JJISI NPUHITUS MPAKTHYECKUX
pelIeHHi B TOBCETHEBHON KHU3HH B LIEJISIX oOecrieyeHus 0€30macHOCTH
CBOETO 3JI0POBBS M 3/I0POBbS OKPY)KAIOIINX JIFO/ICH, COOMI0AEHUS HOPM
rpaMOTHOIO MOBEAEHUS B  OKPYXKAIOIIEH NPUPOJHON  CpEIE;
MOHUMAaHUe HEOOXOMMOCTH UCTIOJIb30BAHUS JOCTHKCHUH
COBPEMEHHOM OMOJIOTHH JIJISl PAMOHAIBHOTO ITPUPO/IONIONIb30BAHUS

10

VYmenue peiiaTtb 3JICMCHTAPHBIC OMOJIOTHYECKHE 3aga4u, COCTaBJIATHb
CXCMBI IICPEHOCA BCIICCTB U S9HCPIMH B 9KOCUCTEMAX (I_IGHI/I HI/ITaHI/ISI)

YMeHue BBINOJHATH JIA0OpaTOpHblE M IPaKTUYECKHEe padoThl,
coOmonare mpaBwia Tpu pabore ¢ y4eOHBIM H J1aOOPATOPHBIM
o0opyroBaHHEM

YMeHHe KpUTHUYECKH OLEHHBATh U WHTEPIPETUPOBATH HH(OPMAIHIO
OMOJIOTMYECKOT0 CO/IepKaHMsl, BKIFOYAIOLIYIO TICEB/IOHAyYHbIE 3HAHUS
U3 pa3iauyuHbIX UcTOYHUKOB (CMMU, HayyHO-TIONyJIsipHBIE MaTepUalbl);
paccMaTpuBaTh ryio0anbHbIe HKOJIOTUYECKUE po0IeMbl
COBPEMEHHOCTH, (POPMUPOBATH MO OTHOUIEHUIO K HUM COOCTBEHHYIO
MIO3ULIUIO

VYMeHue co3/iaBaTh COOCTBEHHBIE TMCbMEHHBIE U YCTHBIE COOOILEHUS,

000011ast 6MOTOTUUECKYI0 MH(OPMAITUIO U3 HECKOJIBKHX HMCTOYHUKOB,
TPaMOTHO UCTOJIb30BaTh MOHATUHHBIN anmapaT OMOJIOTHH




ITPOBEPAEMBIE D2JIEMEHTbBI COAEPKAHUA

10 KUIACC

Koxa

HpOBepﬂeMblﬁ JIEMEHT COACPKaHUSA

buosorus xak Hayka

1.1

1.2

buonmoruss — Hayka o xuBOM mnpupoze. Pomp Ouonormu B (HopMUpOBaHUU
COBPEMEHHOM Hay4HOH KapTHHBI MUpa. CucTeMa OMOIOIHYECKUX HAYK

MeToapl 10O3HaHUS KUBOW NPHUPOAbI (HAONIOAEHHE, IKCHEPUMEHT, OINHCAHUE,
U3MepeHue, KiaccupuKanus, MOJEIMPOBaHUE, CTaTUCTHYecKas o00padoTka
JTAHHBIX )

JKuBBIe cCTEMBI U X Oopranu3anus

2.1

2.2

XKuspie cucrembl (OMOCHCTEMBI) KaK MpeaMeT u3ydeHus: omonoruu. CBoiicTBa
OMOCHCTEM M UX pazHooOpas3ue

VYpoBHM OpraHuzaliu OUOCHUCTEM: MOJIEKYJIIPHO-TEHETHUUYECKUH, KIIETOUYHBIH,
OpTraHU3MEHHBIH, MOMYISITUOHHO-BUIOBOM, SKOCUCTEMHBIH, OMOC(epHBIN

XHWMHMYECKUH COCTAB U CTPOEHUE KIIETKH

3.1

3.2

XUMUYECKUMH COCTaB KJIETKM. XHMHUYECKHE DJIEMEHTBbI: MAaKpPOJIEMEHTHI,
MHKpO3JIEMEHThl. Bojga w  MuHepanbHble BemectBa. @OYHKIMU BOABI H
MUHEPAJbHBIX BelIecTB B KieTke. [loanep:kanue ocMoTHueckoro 6amanca

benku. CoctaB u cTpoeHHe O€IKOB. AMHHOKHUCIOTBI — MOHOMEpHI OEIKOB.
He3amenumble W 3aMEHHMBIE AaMHHOKHUCIOTBI. AMHHOKHMCIOTHBIM COCTaB.
VYpOBHM CTPYKTYpbI O€IKOBOI MOJIEKYIbl (TIEpBUYHAs, BTOPUYHAS, TPETUUHAS U
YeTBepTUYHAsl CTPYKTypa). XHUMHUYEcKue cBoiicTBa OenkoB. buonmornueckue
GbyHKIIHN OEIKOB.

®epMeHTHl — Ouosiornueckue karanuzartopbl. CTpoeHue (epmMeHTa: aKTHUBHBIN
LHeHTp, cyOcTtpatHas crneunduynocts. Kodepmentsl. Burtamuubsl. OTnnyus
(epMEHTOB OT HEOPTraHUUYECKUX KaTaIu3aToOpOB

3.3

3.4

3.5

3.6

VYrneBoabl: MOHOcaxapuabl (TIHOKO03a, pudo3a U Ae30Kcupubo03a), aucaxapHbl
(caxapo3a, JaKTO3a) W TOJHCaxapuabl (Kpaxmal, TIJIMKOTeH, IeJUII0JI03a).
buonoruueckue GyHKIUU YrII€BOAOB.

Jlunuael:  TpurnmuMuepuasl,  crepounsl,  ¢ochomunuasl.  ['mapodunbHo-
ruapodoOHbIe cBoiicTBa. buomormueckue ¢yHkumu JaunuaoB. CpaBHEHHE
YTJIEBO/IOB, OCJIKOB M JIUMHJIOB KaK HCTOYHUKOB SHEPTUU

Hyxneunnossie kucnotel: IHK n PHK. Hykneotuasl — MOHOMEPBI HYKJIEHHOBBIX
kuciot. Crpoenne u Qynkmuu JHK. Crpoenne m ¢ynkmuum PHK. ATO:
CTpoeHue U (PyHKIIUU

[Mutonorus — Hayka o kietke. Knerounas reopus. MeToapl H3y4eHHsI KIIETOK
Knerka kak nenoctHas xuBas cucrema. OOLye NMpU3HAKM KIETOK: 3aMKHYTas

HapyxHasi MemOpana, monekynsl JJHK kak remernmueckuii ammapar, cuctema
CHHTE3a Oerka

3.7

Tunsl kIeToK: yKapruoTudeckas U npokapruotrudeckas. OCOOEHHOCTH CTPOCHUS
mpokapuoTHueckoi  kierku. Kierounas creHka Oaktepuil.  CrTpoeHue
AYKApPUOTUYECKON KIETKH. OCHOBHBIE OTJIMYMS PACTUTENIBHOM, MUBOTHOW M
rpUOHON KIIETKU




3.8

[ToBepXHOCTHBIE CTPYKTYpBI KJIETOK — KJIETOYHasl CTEHKAa, TJIUKOKAIUKC, HX
¢byukumu. [InazmaTuueckas memOpana, e€ cBoiictBa U pyHkuuu. Lluromnnazma u eé
opranouzipl. OHOMEMOpaHHbBIE OPraHOMJIbI KJIETKHU: SHJIOIJIA3MATUYECKasi CETh
(BIIC), ammapar ['ombmxu, 1m3ocombl. [loyaBTOHOMHBIE OpPraHOWIBI KJIETKH:
MUTOXOHJIpUH, IUACTUAbL. [IpoucxokIeHne MUTOXOHAPHM W IacTui. Bunbl
wiactua. HememOpaHHble OpraHoubl KJIETKU: PUOOCOMBI, KJIETOYHBIA ILIEHTD,
PECHUYKH, KI'yTUKUA. DYHKIIMY OPraHOUI0B KJIETKU. BKiroueHus

3.9
3.10

4.1

Snpo — perynsaTopHblii HeHTp kieTkd. CTpoeHue sjpa: siaepHas 000J0dYKa,
KapuoIlIa3Ma, XpPOMAaTHH, SAPBIIIKO. XPOMOCOMBI

TpaHcnopT BeIIecTB B KIETKE

JKu3HenesITenbHOCTh KIIETKH

OOmeH BemiecTB, WM MeTa00IU3M. AcCUMUIIANUS (TUIACTUYECKHH OOMEH) H
JTUCCUMIJISALNS (PHEPTeTHUSCKU OOMEH) — JBE CTOPOHBI €IMHOIO Ipolecca
MeTtabonu3Ma. Tunel oOMeHa BEHIECTB: aBTOTPO(MHBIN U rerepoTpodHblid. Posb
(dbepMeHTOB B 0OMEHE BEIIECTB U MIPEBPAIICHHH YHEPTUHU B KICTKE

4.2

®orocunrtes. CBetoBas U TeMHOBas ¢a3bl Pporocunresa. Peakuuu dorocuHTe3a.
DddexTuBHOCTE PoTOCHHTE3a. 3HAUCHHE (POTOCHHTE3a I JKU3HH Ha 3eMiie.
Bnusiaue ycnmoBmii cpenbl Ha (POTOCHHTE3 W CHOCOOBI TOBBIIICHUS €O
IIPOLYKTUBHOCTH Y KYJIbTYPHBIX PACTCHUM.

XeMocHuHTe3. XEMOCHHTE3HpymIue OakTepuu. 3HAYeHHE XEMOCUHTe3a s
KU3HH Ha 3emMJie

4.3

4.4

OHeprerudeckuii oOMeH B KkieTke. PacmienyieHue BeIIECTB, BBIICJIECHHUE H
aKKyMYJIMpPOBAaHUE HHEPrMM B KIJIETKE. OTambl 3HEPreTMYecKoro oOMeHa.
I'mukonus. bpoxxenue u ero Buasl. KucimoponHoe okucieHue, WM KJIETOYHOE
abIxaHue. DPPEeKTUBHOCTh IHEPTeTUYECKOI0 OOMEHa

Peakiiun matpuuHoro cunresa. ['enernueckas unpopmanus u JJHK. Peanuzanus
reHeTnyeckol umHpopmanuu B kieTke. ['eHeTHuecKuit KOJ U €ero CBOMCTBA.
Tpanckpunuus — marpuunslii cuHte3 PHK. Tpancnsnus — O6uocunTte3 Oenka.
KoaupoBanue amunokuciot. Ponb pubocoMm B 6uocuHTe3€ Oenka

4.5

Heknerounsle ¢opmbl xu3Hu — BHUpychl. Mcropust oTkpeiTust Bupycos (/.M.
WBanoBckuit). OCOOEHHOCTHM CTPOEHUS M JKU3HEAEATEIbHOCTH BUPYCOB.
bakrepnodarn. bonesHm pacreHuid, KWUBOTHBIX W YEJIOBEKAa, BBHI3BIBAEMBIC
BUpycamu. Bupyc ummynonedunura yenoseka (BMY) — Bo3dyaurtens CIIN/da.
[Ipodunaktrka pacnpocTpaHeHHs] BAPYCHBIX 3a00J1€BaHUM

Pa3sMHOXEeHME M HHIMBULYAIbHOE PA3BUTHE OPraHU3MOB

5.1

Knerounblif 1MKJI, WIM SKU3HEHHBIH LUK KIeTku. MHTepdasa W MHUTO3.
[Ipoueccrl, mporekaromue B uHTepdaze. Permmmkanus — peakuuss MaTpu4HOTO
cunreza JIHK. Crpoenue xpomocoM. XpoMOCOMHBI Habop — KapHOTHII.
JluniouHBIE W TAIUIOMAHBIA ~ XPOMOCOMHBIE  HAOOpBHL.  XPOMAaTHIBI.
[{uTomornyeckue OCHOBBI Pa3MHOXKEHHS M HHIUBUAYAIBHOIO  Pa3BUTHS
OpPraHHU3MOB.

Henenne knetkn — wmuto3. Craaum murosa. I[lpoueccel, nmpoucxonduye Ha
Pa3sHBIX CTaANUAX MUTO3a. BHONOrMYeCKHi CMBICI MUTO3a

5.2

@®opMbI pa3MHOKEHHsI OpPraHHU3MOB: Oecronoe W TojoBoe. Bumel Gecmonoro
Pa3SMHOXKCHUA: [JACJIICHUC HAJABOC, IMOYKOBAHUC OIHO- W MHOTI'OKJICTOYHBIX,
CTIIOpooOpa3oBaHue, BEreTaTHBHOE pa3MHOXKCHUE. HckyccTBEeHHOE
KJIOHUPOBAHUC OPraHU3MOB, €0 3HAYCHUC IJIA CCIICKIINN

5.3

ITonoBoe Pa3MHOKCHHUE, €TI0 OTIIMYHA OT Oecmosoro.




Meiio3. Craguu wmeiio3za. Ilpouecchl, npoucxonadiue Ha CTaausIX MeHo3a.
[ToBenenue xpomocom B Mmero3e. KpoccuHrosep. buonoruueckuii cMbICa M
3Ha4YCHHUE Melo3a

5.4

5.5

I'amerorenes — mpoiiecc 0O0pa3oBaHMs TMOJOBBIX KJIETOK Y KUBOTHBIX. [loj0BBIE
JKEJe3bl: CEMEHHUKU U SMYHUKH. OOpa3oBaHHE M Pa3BUTHE TOJOBBIX KIETOK —
raMer (CrepMaTo30oui, SHIEKIeTKa) — criepMaTorenes u oorenes. OcoOeHHOCTH
CTPOCHHUS SIMIIEKIIETOK U criepMaTo3ouaoB. OmionorBopenue. [lapreHorenes

WunuBunyansHoe — pa3BuTtHe  (OHTOreHe3). OMOpHMOHAIBHOE  pa3BUTHE
(aMOpuorenes). Jranbl SMOPHOHAIBHOTO Pa3BUTHS Y TTO3BOHOYHBIX JKWBOTHBIX:
apoOiieHne, racTpyisnus, opraHoreres. IlocramOpuonansHoe pazButHe. THIBI
NOCTAMOPHOHAIFHOTO Pa3BUTHSA: MPsMOE, HENpsMoe (JMYMHOYHOE). BrusHue
Cpenbl Ha Pa3BUTHE OPTaHU3MOB; (AKTOPHI, CIIOCOOHBIE BHI3BIBATH BPOXKIAEHHBIC
ypOZCTBa.

Poct u pa3zButue pacreHuil. OHTOreHe3 IBETKOBOTO PACTEHUS: CTPOEHUE CEMEHH,
CTaJ1H Pa3BUTHSA

HaCJIeZ[CTBeHHOCTL U USMCHYUBOCTb OPTaHM3MOB

6.1

6.2

IIpeamer u 3apaun reHeTuku. Vicropus pa3sBuTus FeHETUKH. Bkiax poccHiickux
U 3apyOexHbIX YYEHBIX B pa3BUTUE TIEHETUKU. MeTonbl TI'eHETUKU
(rubpu10JI0rNYeCcKui, LIUTOT€HETUYECKUH, MOJIEKYJISIPHO-TEHETUYECKHA ).
OcHoBHbIE TeHETHYECKHE MOHATUA. ['eHeTnueckas CUMBOJIMKA, UCIIOJIb3yeMasi B
CXEMax CKpelMBaHUI

3aKOHOMEPHOCTH HAcCJEIOBAaHMs TPU3HAKOB, YyCTaHOBIEHHble [. Mennenem.
MonoruOpuaHoe CKpeuMBaHue. 3aKOH €IMHO00pa3usi THOPUIOB TIEPBOTO
nokoieHus. IlpaBuiio [OMUHUpOBaHUA. 3aKOH paclICIUICHUs MPU3HAKOB.
I'unoresa unctorsl ramer. [loHOE M HEMOJIHOE TOMUHHUPOBAHUE.

JlurubpugHoe ckpenMBaHue. 3aKOH HE3aBUCHMOTO HACJEIOBAaHUS MPHU3HAKOB.
[{utoreHeTn4yecKkue OCHOBBI JTUTHOPUIIHOTO CKpEUIMBaHMS. AHAIM3UPYIOIIEE
ckpeuuBanue.  Mcmonp30BaHME — aHANM3UPYIOMIETO  CKPEUIMBAHUS A
oIpeziesieHus] TeHOTHIa 0CO0U

6.3

CuemnieHHoe HaciefoBaHue npusHakoB. Pabota T. Moprana no cuenjieHHOMY
HAacJleOBaHWI TIeHOB. HapymieHwe cCreruleHHs TE€HOB B pe3yJbTare
KpOCCUHroBepa. XpOMOCOMHasl Teopusi HacleACTBEHHOCTH. [eHeTnyeckue
KapTBhl.

I'enernka mosia. XpOMOCOMHOE OIpeaeTeHue IMoia. AYTOCOMBI MU TOJOBBIE
xpomocoMmbl. ['oMoraMeTHele M rereporamMeTHble opraHusmbl. HacnepoBanue
IMPHU3HAKOB, CICIJICHHBIX C ITOJIOM

6.4

N3menunBocTh. BuIOpl M3MeHUMBOCTH: HEHACHIEICTBEHHAs W HaCIeICTBEHHAas.
Ponmp  cpenpl B HEHACIENCTBEHHOW  WM3MEHUMBOCTH.  XapaKTEpPUCTUKA
MOANGUKAITMOHHOW W3MEHUMBOCTU. BapuanuoHHBIM psSag W BapHaIlMOHHAS
kpuBas. Hopma peaknuum mnpusHaka. KojumdyecTBeHHble M KaueCTBEHHBIE
MIPU3HAKK U UX HOpMa peakiuu. CBoicTBa MOIU(PUKAIIMOHHON N3MEHUYNBOCTH

6.5

HacnencrBennasi, wiM TeHOTUNMYECKas, W3MEHUMBOCTb. KomOuHaTHBHAS
M3MEHYMBOCTh. Meiio3 W TMONOBOM Tmpolecc — OCHOBa KOMOMHATHBHOM
W3MEHYMBOCTH. MyTallMOHHAasT W3MEHYMBOCTh. Kraccudukamus MyTaluid:
TE€HHBIE XPOMOCOMHBIE, TCHOMHBIE. HacToTa U NpUYMHBI MyTaluil. MyTarcHHbIe
(hakTophl. 3aKOH TOMOJIOTUYECKHX PSIOB B HAacIeACTBEHHON n3MeHunBoctu H. 1.
BasuiioBa

6.6

I'eneruka uyenoBeka. Kapuorun uyenoBeka. OCHOBHBIE METOABI TE€HETHUKH
4eJI0BEKa: reHealOTHYeCKHH, OJIM3HEIOBBIH, IIUTOreHETHYECKH,




7.1

OMOXMMHUYECKUH, MOJEKyIsIpHO-TeHeTHYecKuid. COBpeMEeHHOE OmpeaeeHHue
IeHOTHIIA: TIOJJTHOT€HOMHOE CEKBEHUPOBaHHE, T€HOTUIIMPOBAHKUE, B TOM YHUCIE C
nomorieio [I[P-ananu3a. HacnencrtBeHHble 3a0o0JieBaHUSI YEIOBEKA: T'CHHBIC
Oosie3HH, OOJIE3HU C HACIEICTBEHHOHN MPENpacoioKEHHOCTbIO, XPOMOCOMHbBIE
6one3nn. ComaTtuyeckue W TEHEpPAaTUBHbIE MyTanuu. [IpUHIUIBI 370POBOTO
o0pa3a JKU3HHU, [AWArHOCTUKH, HNPOPWIAKTUKM U JIEYCHHUS TIeHETHMYECKHX
Oone3nell. MeMKO-reHeTHYeCcKoe KOHCYJIbTUPOBAaHUE. 3HAUEHUE MEIUITTHCKON
TeHETHKH B IIPEIOTBPAILEHUH U JICYEHUU T'eHETUYECKHUX 3a00JIeBaHUI yeoBeka

Cenexuust opranu3MoB. OCHOBBI OMOTEXHOJIOTHUHU

Cenekiusi Kak Hayka M Ipolecc. 3apOoXkACHUE CEJIIEKUUU U JOMECTHKALUA.
Yuyenne H.M. BaBuioBa o0 TIeHTpax MPOUCXOXKACHUS UM MHOTO0Opa3us
KYJIbTYPHBIX pacTeHHi. LIeHTpbl MPOUCXOXKACHUS JOMAIIHUX KUBOTHBIX. COpT,
opoja, TamMM

7.2

CoBpeMeHHbIE METO/bl CeNEeKIUU. MaccoBbli W WMHIUBUIYaIbHBIH OTOOpPHI B
CEJIEKIIMM DPACTeHUM M KMBOTHBIX. OlLleHKa sKcTepbepa. bim3koponcTBeHHOE
cKkpeuBanue — WHOpuAWHT. Yucras nuuus. CKpemmMBaHUE YHCTHIX JIMHHU.
I'etepo3uc, nnu rubpuanas cuia. HepoicTBeHHOE CKpeluBaHUe — ayTOPUIHUHT.
OtnanénHas ruOpuam3anuss W e€ ycrnexu. VICKyCCTBEHHBI MyTareHes u
[IOJIyYE€HUE TIOJIUIUIONAOB. JIOCTMIKEHHUS CEJIEKIMM PACTEHHUM, >XUBOTHBIX U
MHKPOOPTraHU3MOB

7.3

11 KJIIACC

Kon

11

buoTtexHonorus kak oTpacib IPOU3BOJACTBA. ['€HHAs WHXKEHEpUs. OTalbl
co3nanug pexkomOuHaHTHOM JIHK um Tpancrennsix opranumsmon. Kierounas
uwxkeHepus.  Kierounsle  KynbTypbl. MHKpPOKIOHAIBHOE  Pa3MHOKEHHE
pacrenuii. KinoHuUpoBaHHE BBICOKONPOIYKTUBHBIX  CEIBbCKOXO35MCTBEHHBIX
OpraHM3MOB. OJKOJOTHYECKHe U 3Tudeckue mpodinembl. MO — reHeTnyecku
MOAUGUIIUPOBAHHBIE OPTAHU3MBbI

ITpoBepsieMblii JJIEMEHT COACPKAHUS
DBOIOIMOHHAST ONOJIOTHS

DBOJIIOLIMOHHAS TEOPHUs M €€ MECTO B OMOJIOTHH.

CugerensctBa  dBomouuH.  [lajmeoHTonoruyeckue:  MOCIEAOBATEIbHOCTh
MOSIBICHUsI BHMJIOB B IAJICOHTOJIOTUYECKON JIETONMHUCH, NepeXoaHble (HOPMBI.
buoreorpaduueckue: cxoactBo u pasznuuue ¢ayH U (IOp MaATEPUKOB U
OCTPOBOB. DMOPHOJIOTUYECKUE: CXOJCTBA U Pa3Iu4Msi SMOPHOHOB Pa3HBIX BUIOB
MI03BOHOYHBIX. CpaBHUTEIbHO-aHATOMUUYECKUE: TOMOJIOTUYHBIE, aHAJIOTUYHBIE,
pYIUMEHTApHBIE OpPTaHbl, aTaBU3MbL. MOJIEKYISIPHO-OMOXUMHYECKHE: CXOJICTBO
MEXaHU3MOB HACJIEJICTBEHHOCTH M OCHOBHBIX METa0OJIMYECKUX IMyTeH y Bcex
OpPraHUu3MOB

1.2

OpomounonHass teopus Y.  [apBuna. [lpennocbuiku  BO3HHUKHOBEHUS
napBUHU3MA. JIBWXKYIIME CHJIBI 3BOJIOUMHU BUAOB 1o JlapBuHY (M30BITOYHOE
pa3MHOXKEHHE MPU OTPAHUYEHHOCTH PECYpPCOB, HEOoNpeAenEéHHasT U3MEHYUBOCTb,
60opb0a 3a CyIIeCTBOBaHUE, ECTECTBEHHBIH 0TOOD)

1.3

Cunrernueckass Tteopust »HBomonuu (CTD) U OCHOBHbIE €€ TMOJOXKEHUS.
MuxkposBostorus. [lonmynsanus Kak eIMHUIA BUAA U 3BOJIOLUN
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1.5

JBmwxyume cuibl ((hakTophl) SBOJIOLMU BUIOB B Hpupoie. MyTaluoHHBINA
nporecc ¥ KOMOMHATHBHAs M3MEHUYMBOCTh. IlomynsnuoHHBIE BOJHBI U JIpeid
reHoB. M3omsmust u murpanus. EcrecTBeHHbI 0TOOp — HanpapisIOmuUil (akTop
sBOMIOLIU. DPOPMBI €CTECTBEHHOT'O 0TOOPA.

[TpucnocoOIeHHOCTh OPraHM3MOB Kak pe3ylnbTaT d3BoMouuu. [Ipumepsl
IPUCIIOCOOTIEHUH Y OpraHu3MoB. ApoMOp(03bl U HAMOALANTALNH.

Bun u Bunoo6pazoBanue. Kpurepuu Buga. OcHoBHBIE (hOpMBI BUJ000pa30BaHUS:
reorpaguueckoe, 3K0JI0rHuecKoe

MaxkposBomtorusi.  Dopmbel  3BoJOLMU:  (UIETUYECKAsi,  JUBEPreHTHas,
KOHBEpIreHTHas, napasuienbHas. HeoOpaTtuMocTh 3BONIOIHMN

Bo3HHUKHOBEHME U pa3BUTHE KU3HU Ha 3eMile

2.1

JloHayuHble TMPENCTABIEHUS O 3apOXKIACHUM KU3HU. HaydyHble rumnoresbl
BO3HUKHOBEHHUS >KHM3HM Ha 3emsie: a0uoreHe3 M MaHCHEpMHs. XUMHUYECKas
SBONIONHUSA. ODKCIEPUMEHTAIBHOE TMOATBEPXKICHUE XUMHUYECKONW IBOJIIOIUH.
Hauanpabie sTanbel Oumosormveckoit spostonuu. ['mmnoresa PHK-mupa. IlepBbie
KJIETKH U MX 3BOJIIOLMA. POPMUPOBAHUE OCHOBHBIX I'PYII AKUBBIX OPTaHU3MOB

2.2

2.3

Pa3Butne xusHu Ha 3emiie mo spam U nepuojam. Karapxeil. Apxelickas u
nmporepo3oiickas dpel. [lanmeosoiickas spa u e€ mnepuoAbl: KeMOPUNCKUH,
OpJOBUKCKUM, CHIYPUMCKUN, JI€BOHCKHH, KAMEHHOYIOJbHBIN, IEPMCKHUH.
Me3so30licKkas 3pa 1 €€ MepruoIbl: TPUACOBBIN, FOPCKUA, MEJIOBOM.

Kalinozoiickass »9pa u e€ mepuojbl: IMaJeOreHOBbIA,  HEOTCHOBBIM,
AQHTPOIIOI€HOBBIA. XapaKTepUCTHKA KIUMaTa U TEOJOTMYECKHX IPOLIECCOB.
OCHOBHBIE 3TaIlbl FBOJIIOLUU PACTUTEIBHOTO U )KUBOTHOTO MUPA. ApoMOop(o3bl y
pacTeHUd © KUBOTHBIX. [losiBIEeHWE, paciBeT W BBIMHUPAHHE TPYII KUBBIX
OpraHUu3MOB

Cucrema OpraH”u4eCcKOoro Mupa KakK OTpaKCHUC SBOJIIOIHNU. OcHOBHBIC
CUCTCMATUYCCKUC I'PYIIIIBI OPTaHU3MOB

2.4

2.5

DBonronus 4eraoBeka. AHTPOIOJIOTHS Kak Hayka. Pa3BuTue mpeicTaBiIeHUH O
IIPOUCXOXKACHUN YelloBeKa. Meronbl M3ydeHHs aHTponoreHesa. CxoncrBa u
pa3nuuus YeloBeKa U )KMBOTHBIX. CUCTEMATUUYECKOE MOJIOKEHHE YeJIOBEKA.
JBwxyume cuibl (pakTopsl) aHTponorenesa. HaciencTBeHHas M3MEHYMBOCTD U
€CTeCTBeHHbIN 0TOOp. OOmecTBEHHBIH 00pa3 >KU3HU, W3TOTOBJIEHUE OPYIUil
TpyJa, MBIIIJIEHUE, PEYb

OCHOBHBIE CTaaUM M BETBU SBOJIOLMHM YEJIOBEKA: ABCTPATIONUTEKH, YemoBek
yMenbid, YenoBek mnpamoxondmuii, YenoBek HeaHIepTadbCKui, YemoBek
pazymHbIid. HaxoIku MCKOMaeMbIX OCTaHKOB, BPEMs CYIIECTBOBAHUS, O0JIACTh
pacrpocTpaHeHus, 00bEM rOJIOBHOTO MO3Ta, 00pa3 KU3HHU, OPYIUs

2.6

Yenoseueckue pacbl. OCHOBHBIE OOJIbILIME pachl: €BpONeouIHas (eBpa3zuiickas),
HErpo-aBCTPaJIONIHAS (9KBaTOpHANIbHAS), MOHTOJIOUHAS (a3uarcko-
amepukaHckas). UepThsl MpUcocoOIeHHOCTH MPEICTaBUTENEH YeTOBEUECKUX pac
K YCIIOBUSIM CyleCTBOBaHMs. EquHCTBO yenoBedeckux pac. Kputuka pacusma

Opranu3Mel M OKpyKarolas cpeaa

3.1

DKOJIOTHsI KaK HayKa. 3aJaud W pa3Aesibl AKOJOrMU. MeToabpl 3KOJIOTHYECKHX
HCCIIEIOBAaHUH. DKOJIOTHnYeckoe MUpoBo33peHHe. Cpenbl 0OUTaHHsI OPraHU3MOB:
BOJIHAsI, HA36MHO-BO3IYIITHAS, TOYBEHHAs, BHYTPUOPTraHU3MEHHAs

3.2

Oxonornueckue  ¢daktopel.  Kmaccudukamuss — AKOJIOTHYECKUX  (DAKTOPOB:
abuoTtnyeckre, OWOTHYECKME M aHTPONOreHHbIE. JleiicTBHE 3KOIOrMYecKUX
(hakTOpOB HA OPTaHU3MBI




3.3

AbGunornueckue (akTophl: CBET, TeMIlepaTypa, BIaKHOCTb. DoTonepuoausm.
[IpucnocoOnenus OpraHu3sMoB K  JEMCTBUIO  aOMOTHYECKUX  (AKTOPOB.
buonornueckue puTMsl

3.4

3.5

4.1

4.2

buotnueckue ¢akropbl. Buasl OMOTHUYECKHUX B3aMMOICHCTBHI: KOHKYpPEHITHS,
XHUIIHAYECTBO, TMapa3uTU3M, MYTyallu3M, KOMMEHCAIU3M (HaxJeOHUYECTBO,
KBapTUPAHTCTBO),  aMCHCAIU3M, HEUTpaTu3M. 3HAYeHHEC  OUOTHYECKUX
B3aMMOJICHCTBUI JIJIs1 CYIIECTBOBAHUSI OPIraHU3MOB B IPUPOIAHBIX COOOIIECTBAX

DKOJIOTHYECKHE XapaKTCPUCTHUKHU ITOITYJIAIU M. OCHOBHBIE IIOKa3aTejin
nomyJjdauuu: 4YUCICHHOCTb, INIOTHOCTb, POXAACMOCTb, CMCPTHOCTL, IIPUPOCT,
MUrpamus. Z[I/IHaMI/IKa YHUCJICHHOCTH ITOIIYJIIOHUH U eé peryisnus

COO6H_I€CTB8, 1 3KOJIOTHYECKUEC CUCTEMBI

CooOmiectBo opraHu3mMoB — OuoneHo3. CTpyKTyphl OHOIIEHO3a: BHJIOBas,
MPOCTPAHCTBEeHHAs, Tpoduueckas (mmmeBas). Bunabl-momuHantel. CBS3u B
onoleHo3e

Okonornyeckue cucreMbl (9Kocucrembl). [lomarme 00 dKkocucreme U
ouoreoneHose. DYHKIMOHAIbHBIE KOMIIOHEHTHl 3KOCHUCTEMBL: IPOIYLIEHTHI,
KOHCYMEHTBI, peAyleHThl. KpyroBopoT BemiecTB U NOTOK HEPTUU B IKOCHUCTEME.
Tpoduueckue (nuiieBble) YpPOBHM 3KocUCTeMBbl. lluimieBble I1ienmu U ceTwu.
OcHOBHBIE TOKAa3aTEeIM HKOCHUCTEMBI: OHomacca, MPOAYKIHSA. ODKOJIOTHYECKHUE
NUPaMUAbL:  HPOAYKLUH, YHUCIEHHOCTH, Ouomacchl. CBOHCTBa 3KOCHUCTEM:
YCTOMYMBOCTb, CAaMOpEryJisitus, pazpurue. Cykueccus

4.3

4.4

4.5

[Ipupoanbie 3x0cUCTEMBI. DKOCUCTEMBI 03€p U pPeK. DKOCUCTEMA XBOHHOTO WIIU
LIMPOKOJINCTBEHHOTO JIECa.

AHTpPOIOTE€HHbIE 3KOCHUCTEMBI. ATpO3KOCHCTEMBI. Yp603KOCHCTEMBL.
buonoruyeckoe n X034HCTBEHHOE 3HAYEHHUE arpO’IKOCUCTEM U YPOOIKOCHCTEM.
buopaznoobpasue kak Qakrtop ycroWumBocTH dKocucteM. CoxpaHeHue
OMO0JIOTMYECKOro pa3HooOpa3us Ha 3emiie

VYuenne B.M. Bepnaackoro o Ouocdepe. I'paHuipl, coctaB M CTpyKTypa
ouocdeprl. Kupoe BemectBo U ero ¢QyHkiuu. OcoOeHHOCTH OMocdephl Kak
rno0anbHOM 3KocucTeMbl. J[MHamMuuyeckoe paBHOBecMe U oOpaTHas CBA3b B
ouocdepe. KpyroBopoTsl BemIECTB M OHUOTEOXHMMHUYECKHE IMKIBI DJIEMEHTOB
(yraepona, azota). 30HaIBHOCTH OHOC(hepbl. OCHOBHBIE OMOMBI CYIIIN

YenoBeuectBo B Onocdepe 3emian. AHTpONOreHHbIE M3MEHEHust B Ouocdepe.
['moGanpHBIE IKOTOTUYECKHUE TPOOIIEMBI.

OcHOBa  palMOHAJILHOTO  YNpaBJIEHUS TNPUPOJHBIMH pecypcaMh U HX
ucnosib3oBanue. JlocTrkeHus: OMOJIOTHH U OXpaHa MPUPOAbI




ITPOBEPAEMBIE HA EI'D 110 BUOJIOI'MHA TPEBOBAHMUS K PE3YJIbTATAM
OCBOEHHA OCHOBHOM OBPA30BATEJBHOMN MPOT'PAMMBI CPEJTHEI'O
OBHIET'O OBPA3OBAHUA

Kon IIpoBepsiemblie TPeOOBAHUSA K MPEAMETHBIM Pe3yJbTATAM O0CBOCHUSA
NpoBepPsIeMOro OCHOBHOI 00pa30BaTeJIbHON MPOrpaMMbl CpeHEro 0011ero
TpeOOBaHMS oOpa3oBaHus

CdopmupoBaHHOCTh 3HAHUKW O MECTe U POJH OHOJIOTUU B CHCTEME
€CTECTBEHHBIX HayK, B (dhopMupoBaHUH COBPEMEHHO
€CTECTBEHHOHAYYHOU KapTHUHBI MUPA, B IO3HAHUU 3aKOHOB NMPUPOABI U
pElIeHUN KU3HEHHO BAXKHBIX COIUATBbHO-ITUUYECKUX, SJKOHOMUYECKHUX,
9KOJIOTHUYECKUX TPOOJIEM YEeTIOBEUeCTBa, a TAKXKe B PELICHIUH BOIPOCOB
PaIMOHATILHOTO MTPUPOAOIIOIE30BaHUS, B (DOPMUPOBAHUH [IEHHOCTHOTO
OTHOIICHUS K MPUpPOJE, OOLIECTBY, YEIOBEKY; O BKIIaJe POCCUHUCKUX U
3apyOEKHBIX YUEHBIX — OMOJIOTOB B Pa3BUTHE OMOJIOTUU

Bnanenme cucremold 3HaHMH 00 OCHOBHBIX METOJaX HAYYHOTO
MO3HAHUS, UCMOJb3YyEeMbIX B OMOJOIMYECKUX HCCIIEOBAHUSIX >KUBBIX
00OBEKTOB M D3KOcHCTEM (ONUCaHHE, W3MEpPEHUe, MPOBEACHUE
HaOIIOACHNH); CIIOCOOAMU BBISIBICHUS M OLEHKM aHTPOIOI'€HHBIX
W3MEHEHUH B MPUPOJE.

2 YMeHue BBIIBUraTh T'MIIOTE3bI, MPOBEPITh MX JKCIEPUMEHTAIBHBIMU
cpeacTBamMu, (opMmynupys Ledb HCCIENOBaHUS, AaHaJIU3UPOBATH
IIOJIyYEHHBIE PE3YJIBTATHI U JEJIaTh BBIBO/BI.

BoisiBneHre 3aBUCHUMOCTHM  MEXIY HCCIEIyeMbIMU BEIMYHMHAMU,
00BsICHEHUE MOIYUYEHHBIX Pe3yJbTaToB U (OPMYIUPOBAHHUE BBIBOJIOB C
HCIIOJIb30BAaHUEM HAYYHBIX ITOHATUM, TEOPUN U 3aKOHOB

YMeHue BIajeTh CHUCTEMOM OHONOTHYECKMX 3HAaHUN, KOTOpas
BKJIFOYAET: OCHOBOIIOJIArarole OWOJOTMUECKHE TEPMHUHBI M TOHSTUS
(K¥3Hb, KJIETKA, TKaHb, OPraH, OPTraHu3M, BHI, MOMYISIMS, SKOCHCTEMA,
OuorieHo3, Omocdepa; METabOIM3M, TOMEOCTa3, KICTOUYHBIH WMMYHHTET,
OuocuHTe3 Oenka, OWOMONMMMEPBI, JTUCKPETHOCTh, CaMOpPETyJISIKS,
CaMOBOCIIPOW3BE/ICHUE, HACJIE/ICTBEHHOCTb, W3MEHYUBOCT,
SHEPro3aBUCUMOCTb, POCT U Pa3BUTHE);
Ouosjormueckue Teopuu: kierouHas Tteopuss T. IlIBanna, M.
[lneiinena, P. BupxoBa; KJIOHaJIbHO-CENEKTUBHOIO MMMyHHTEeTa [I.
Opnux, N1.1. MeuHnkoBa, XpOMOCOMHAsi T€OpUsL HACIEACTBEHHOCTH T.
Moprana, 3akoH 3apozsbiieBoro cxonactsa K. bapa, sBomtounoHHas
3 teopust Y. JlapBHHA, CHHTETHYECKass TEOPHUS OHBOJIIOLUU, TEOPHUs
antpornoreHe3a Y. JlapBuna; teopusi Ouoreonenoza B.H. Cykauépa;
yuenrne H.M. BaBuioBa o mieHTpax MHOroo0pas3usi U MPOUCXOKICHUS
KyJIbTypHbIX pactenui, ydenue A.H. CeseproBa o0 nyrsax u
HarpaBJIeHUsX IBOIIOINH, yueHue B.U. Bepnanckoro — o 6uocdepe);
3aKOHBI (€IUHOOOPA3Hs TOTOMKOB IEPBOTO MOKOJICHHUS, PACIICIUICHUS
MIPU3HAKOB, HE3aBUCUMOIO HacienoBaHus Mpu3HakoB ['. Mennens;
CUEIUICHHOTO HAaclIeIOBaHUs MPU3HAKOB W HapyUICHUS CUEIUICHUS
reHoB T. MopraHa; TOMOJIOTMYECKHX PSIOB B HAcCJIEICTBEHHOMN
n3MeHunBoctd H.M. BaBunoBa; renetmueckoro pasHoBecust JIk.
Xapoau u B. BaitaOepra; 3apoasmmeBoro cxozactBa K. bapa;
onorenernueckuii 3akoH J. ['ekkens, @. Mroiiepa);




MIPUHIIMITBI (YUCTOTHI TAMET, KOMIUJIEMEHTAPHOCTH ),

npaBwia (Muanumyma lO. Jlubuxa, sKonoruueckoil mupaMuibl 4uced,
OroMacchl U YHEPTUN);

runote3bl (koanepBaTtHod A.M. Omnapuna, nepBuvHOro OysiaboHa JIXK.
Xonpetina, mukpocdep C. Pokca, pudozuma T. Uek)

YMmenue peiiaTb IMOUCKOBBIC OHOJIOrHYECKHUE 3aga4u; BbIABIIATH
IIPUYUHHO-CIICACTBCHHBIC CBA3HU MCXKOY HCCIICAYEMBIMU
OMOJIOrHYECKUMHU 06’b€KTaMI/I, npoueccamMm M ABJIICHUAMU; OCIIATb
BBIBO/JIbI M IIPOTrHO3bI HA OCHOBAHHWHU ITOJTYUYCHHBIX PE3YJILTATOB,
COCTaBJIATb I'CHOTHIIMYCCKHUEC CXCMbl CKPCHIUMBAHHA JIA PAa3HbBIX THUIIOB
HacCJI€A0BaHUA IIPHU3HAKOB Yy OPraHM3MOB, COCTaBJIATH CXEMBI IIEPCHOCA
BCHICCTB U SHCPI'MU B 9KOCUCTEMAX (IIGHI/I IHUTaHWA, ITMIICBBIC CeTI/I)

YMeHue yCTaHABIMBATh B3aUMOCBSI3M  MEXKAY CTPOCHHEM H
(GYHKIUSAMU: OPraHOUJOB, KJIETOK pa3HbIX TKaHEW, OpraHamMu H
CUCTEMaMH OPraHOB y PACTCHHH, JXMBOTHBIX W YEIIOBEKA; MEXIY
JTaraMu OOMEHa BEUIECTB; TAalaMy KJICTOYHOTO IHKJIA U )KU3HEHHBIX
IIUKJIOB OPTraHU3MOB; dTallaM¥i YMOPUOHAIILHOTO PAa3BUTHS; TCHOTHUIIOM
u ¢eHorunoMm, ¢eHoTunoM ©  (akTopaMu Cpeiabl  OOWUTaHUS,
MpoleccaMi  JBOJIFOIMH;  JIBIDKYIIUMHU  CHJIAMH  aHTPOIIOTCHE3a;
KOMIIOHEHTAMHU PA3JIMYHBIX DKOCUCTEM U MPHUCHOCOOJICHUSMHU K HUM
OpPTraHHU3MOB

YMenune BBIACIIATh CYIICCTBCHHBIC ITPHU3HAKU:

CTPOEHUS BUPYCOB, KJIIETOK MPOKAPUOT U 3YKApPUOT; OJHOKJIETOUHBIX U
MHOT'OKJICTOYHBIX OpPraHu3MOB, BU/IOB, 6I/IOFCOII€H030B, 3KOCHUCTEM U
O6uocdepsl; CTPOEHHMS OpPraHOB M CHCTEM OpraHoB pacTeHUil,
JKMBOTHBIX, YCJIOBEKA, MPOLCCCOB KXUBHCACATCIIbHOCTHU, ITPOTCKAIOINX
B OpraHM3Max pPaCTEHWH, XMBOTHBIX M YEJIOBEKAa; OMOJIOTMYECKHX
mporeccoB: o0OMeHa BewiecTB (MeTabonus3M), UHGOpMaUUU U
IIpeBpallleHHs] SHEPTUH, OPOKEHUs, aBTOTPOPHOro M reTepoTpodHOro
TUTIOB TIHUTaHUs, (POTOCHHTE3a M XEMOCHUHTE3a, MHTO3a, MeHo03a,
raMeToreHesa, 5SMOpHUOreHe3a, MOCTAIMOPHOHAIBHOTO  Pa3BUTHUA,
Pa3MHOXKEHHUS, UHIWBUYaJbHOTO PAa3BUTHUS OpraHu3Ma (OHTOTeHe3a),
B3aMMOJICHCTBHUSI TE€HOB, Te€Tepo3uca; JCHCTBUHA HCKYCCTBEHHOTO
oTOopa, CTaOMIM3UPYIOIIEro, JBMXKYLIETO W pa3pbIBAIOIIErO
€CTeCTBEHHOTO OTOOpa; aJJIONAaTPUYECKOTO H  CHMIIATPHYECKOTO
BUJI000pa30BaHusl; BIUSHUS JABWKYIIMX CHJI 3BOJIIOLIMM HA TeHO(OH]
TIIOIMYJIAINH, HpI/ICHOCO6J'IeHHOCTI/I OpTraHu3MOB K Cp€lc O6I/ITaHI/I$I,
YyepeloBaHUs HAINpPaBICHUH SBOJIIOLUHM;, KPYroBOpPOTa BEILECTB U
IIOTOKa S9HCPI'UH B OKOCUCTEMAX

ChopMupoBaHHOCTh YMEHHS BBIIEIATH CYHIECTBEHHbIE MPHU3HAKU
BUPYCOB, KJIETOK TPOKAPHOT U OYKAPUOT; OJHOKJIETOYHBIX H
MHOTOKJIETOYHBIX OPTaHW3MOB, BHUIOB, OMOTEOIICHO30B M JKOCHUCTEM;
O0COOCHHOCTH TPOIIECCOB OOMEHa BEIIECTB U MPEBPAIICHHS SHEPTUU B
KJIeTKe, (OTOCHHTE3a, TUIACTUYECKOTO0 M DHEPreTHYECKOTo OOMEHa,
XEMOCHHTE3a, MHTO3a, Meio3a, OIUIOJOTBOPEHUS, PAa3BUTUS W
Pa3MHOXKCHHUS, WHIWBHYaJIbHOTO PAa3BUTHUSl OpraHu3Ma (OHTOreHE3a),
O0pBOBI 32 CYIIECTBOBAaHHUE, €CTECTBEHHOTO OTOOPA, BHI000PAa30BaHHS,
MPUCIIOCOOJICHHOCTH OPTaHU3MOB K cpejle OOWTaHWs, BIIHSHHS
KOMIIOHCHTOB 3KOCHCTEM, aHTpOHOI‘CHHBIX I/I3MeHeHI/II71 B 3KOCHUCTEMAX
CBOCH MECTHOCTH, KPYrOBOPOTa BEIICCTB M IMPEBPAIICHUS SHEPTHH B




ounocdepe

VmMenue UCIIOJIb30BaTh COOTBETCTBYIOIIHE apryMEeHTBHI,
OMOJIOTUYECKYI0O TEPMHHOJIOTHIO W CHMBOJIHMKY [UISl JIOKa3aTelbCTBa
pPoACTBa OPraHM3MOB pPAa3HBIX CUCTCMATUUYCCKUX I'PYIII;, B3aHUMOCBIA3U
OpPraHu3MOB M CpeIbl OOWTAHWs;, CIMHCTBA YEJIOBEYCCKHX pac;
HEO0O0XOAUMOCTH 3/I0pPOBOT0 00pa3a *KHU3HH, COXPAHEHUsI pa3HO0Opa3us
BUJIOB M OSKOCHUCTEM KaK YCIOBHUS COCYILECTBOBAHHUS HPUPOIBI H
4eJI0BEYeCTBa

YMeHue KpUTHYECKH OICHHBATh WHMOPMALHUI0 OHOJIOTHYECKOTO
COJICP)KaHUsA; MHTEPIPETHPOBATh ITHYECKUE ACIEKTHl COBPEMEHHBIX
HCCIICAOBAHUI B O1oJIOruH, MCIUIINHE, OHMOTEXHOJIOTUU;
paccMmaTpuBaTrh ro0anbHbIE DKOJIOTUYECKHE POOJIEMBI
COBPEMEHHOCTH, (hOPMHUPOBATH 10 OTHOIICHHUIO K HAM COOCTBEHHYIO
ITO3HIIMIO




INEPEYEHD 2JIEMEHTOB COAEPKAHMUA, TIPOBEPAEMBIX HA EI'I I1O
BHOJIOI'NHN

Koxa

HpOBepﬂeMblﬁ IJIEMECHT COACPKaHUA

buosiorus kak Hayka. JKuBble CUCTEMBI U X U3YUYCHHUE

1.1

CoBpemeHHass OHWOJNOTHS — KOMIUIEKCHAsE Hayka. bBHOJOrMYecKne HaykKd U
u3ydaemble UMU TpoOsiembl. DyHIaMeHTalbHbIC, MPUKIATHBIE W ITOMCKOBBIC
HAy4YHBIC UCCIICIOBAaHUS B OMOJIOTHH.

3HayeHHe OWOJIOTUM B (OPMHPOBAHUU COBPEMEHHOW €CTECTBEHHO-HAYYHOM
kaptuHbel mupa. [Ipodeccun, cBsizanHple ¢ Ouosioruel. 3HaueHHE OUOJNIOTHH B
MPAKTUYECKON JICATEIIBHOCTH 4YeJOBEKa: MEAMIIMHE, CEIbCKOM XO3SHCTBE,
MIPOMBIIIJICHHOCTH, OXPaHe TPUPO/IBI

1.2

KuBbie cuCTEMBI Kak MpeaMeT M3ydeHHs Ouonoruu. CBONCTBA JKMBBIX CHCTEM:
€IMHCTBO XMMHMYECKOI'0 COCTaBa, JUCKPETHOCTb M IIEJOCTHOCTh, CIIOXKHOCTh U
YIOPSAAOYEHHOCTh CTPYKTYPBHI, OTKPBITOCTb, CaMOOpPraHu3aLus,
CaMOBOCHPOU3BEICHUE, PA3/IPAKUMOCTh, UBMEHYMBOCTb, POCT U Pa3BUTHE.
YPpOBHM OpraHHU3alMM >KUBBIX CUCTEM: MOJICKYJISIPHBIN, KJIETOYHBIN, TKAHEBBIN,
OpraHU3MEHHBIH, NONYJISILUOHHO-BUOBOM, SKOCHCTEMHBII
(buoreoneHoTyeckuii), OmochepHbid. IIporecchl, MPOUCXOASIINE B KHBBIX
cucremax. OCHOBHbIE MpPU3HAKU >KUBOTrO. JKu3Hb Kak (opMa CyIEeCTBOBAHUS
MaTepuu

1.3

2.1

Metonsl Ouonormueckor Hayku. HaOmioneHue, u3MepeHHe, HKCIEPUMEHT,
cucreMmaruzanus, Mertaadanui3. IloHsTme o 3aBUCUMOM ® HE3aBUCHUMOM
nepemeHHo#. [InmanupoBanue skcnepumenTa. [locTaHoBKa U IpoBepKa TUMOTES.
HyneBass rumnote3a. Ilonstue BBIOOpKM U €€ 1ocTOoBepHOCTh. Pa3bpoc B
Ouonorndyeckux AaHHbIX. OIlEeHKa JOCTOBEPHOCTH IOJIYYEHHBIX PE3yIbTaTOB.
[IpuumHBl UCKaKEHUST PE3yJIbTATOB IKCIEpUMEHTA. [IOHSATHE CTAaTUCTUYECKOTO
TecTa

KneTka kak Omosorudyeckasl CicteMa

Knerka — cTpykTypHO-()yHKIIMOHAJIbHAS €IUHHLA >KUBOTO. VICTOPHS OTKPBITHS
kinetku. Pabotel P. I'yka, A. JleBenryka. Knerounass teopus (T. 1lIBanH, M.
[Ineinen, P. Bupxos). OcHOBHBIE NIOJIOKEHUSI COBPEMEHHOM KJIETOUHOM TEOPHUHU.
MeTo 161 MOJIEKYIISIPHOM M KJIIETOUHOM OMOJIOTUH: MUKPOCKOIIHS, XpomaTorpadus,
anekTpodopes, METOJ MEYEHBIX aTOMOB, muddepeHraIbHOe
HeHTpuyrupoBaHue, KyJIbTUBUPOBAaHUE KIETOK

2.2

XUMHUYECKUI COCTaB KIETKU. Makpo-, MUKPO- U yJIbTPaMUKPO3JIEMEHTHI. Bona u
e€ poJib KaK pacTBOPHUTENS, pearcHTa, y4acTHE€ B CTPYKTYPUPOBAHHUU KIIETKH,
TeIIoperynauud. MuHepaabHble BElleCTBA KIETKH, WX OHOJOTHYecKas pOJib.
Ponb KaTMOHOB M aHMOHOB B KIIETKE.

buonoruueckue nonumepsl. benku. AMHUHOKHCIOTHBIH cOCTaB  OENKOB.
CrpykTypsl OenkoBoii Moinekynsl. IlepBuuHast cTpykTypa Oenka, MHeNnTUAHAs
CBsI3b. BTOpuuHas, TpeTuuyHas, 4YeTBEPTUYHAA CTPYKTYpbl. JleHaTypauus.
CaoiictBa 6enkoB. Knaccudukanus 6enxoB. buonornueckue QyHKIN OSIKOB.
VYrneBoasl. MoHOcaxapusl, Jucaxapuibl, OJUrOcCaxapuibl M MOJHCAXAPUIBIL.
OOummii mmaH cTpoeHHss M (U3UKO-XMMHYECKHE CBOMCTBAa  YIJIEBOJOB.
bronornyecknue GyHKINU YII€BOIOB.

Jlummuasl. T'unpodunbHo-runpodoOHbie cBoiicTBa. Knaccudukanus nunuaos.
Tpurnunepuapl, dochoiumuabl, BOCKH, CTepouabl. buonornueckue QyHKIHH




munuaoB. O0mIKe CBOMCTBa OMOIOTHUECKUX MEMOpPaH — TeKy4eCTh, CIIOCOOHOCTH
K CaM03aMbIKaHUIO, MOJIYIPOHULIAEMOCTb.

HyxneunoBbie kucinorsl. JIHK u PHK. CrpoeHne HYKIEHHOBBIX KHCIOT.
Hyxneoruapl. [lpuanun kommiementapaoctu. Ilpasuino Yapradda. Ctpykrypa
JIHK — nBoitHas criupanbs. MecTtoHaxoxaeHue u ounonorudeckue ¢pynkmuu JJHK.
Bunel PHK. @ynxkuuu PHK B kietke.

Crpoenue wmosekynsl AT®. Makpospruueckue cBsi3u B MoJiekyiae ATO.
buonornueckue ¢pynkiuu AT®. BoccTaHOBIEHHBIE TIEPEHOCYNKH, UX (YHKIIMH B
kietke. CeksenupoBanue JJHK.

CtpykTypHass OuoyiorHs: OMOXMMHUYECKHE U OWO(MU3UYECKHE HCCIICIOBAHUS
COCTaBa U MPOCTPAHCTBEHHOU CTPYKTYpbl OMOMOJIEKYJI

2.3

Tunsl  kiIeTok: dSykapuoTHdecKass U npokapuoruyeckas. CTpyKTypHO-
(byHKIIMOHATBHBIE 00Pa30BaHMS KIETKH.

CrpoeHre mpoKapHOTHYECKON KieTkh. KiietouHas creHka OakTepuil W apxew.
OcoOeHHocTH CTpoeHUsi reTepoTpopHON M aBTOTPOPHON MPOKAPUOTHUECKUX
KJIETOK. MecTo U pojib MPOKapUOT B OUOIIEHO3aX.

CrtpoeHre U (QyHKIMOHUPOBAHUE SYKapUOTHUECKON KieTku. [lmazmaTuueckas
MeMOpaHa (turazmaiiemma). CTpyKTypa mia3MaTudeckoid MmeMOpanbl. TpaHcmopT
BEUIECTB uepe3 IUIa3MaTUYeCKyr0 MeMOpaHy: maccuBHbIM  (quddysus,
obneruénnass muddy3us), aKTUBHBIA (NMEPBUYHBI W BTOPUYHBIA aKTUBHBIN
tpa"cnopt). llomynmpoHuniaemocts MeMOpanbl. Pabora HaTpuii-KaaueBoro
Hacoca. DHJOIWTO3: MUHOIMUTO3, (aromuTo3. Dk30uuTo3. Kierounas creHka.
CrpykTypa u GyHKIHHU KIETOYHONW CTEHKH PACTEHHUM, TPHOOB.

Huronna3zma. Ilurozons. Ilutockener. JIBmkenue uuToruiazMbel. OpraHOHIbI
kiIeTku. OpHomMeMOpaHHbIE OpraHOWAbl KIJIETKU: DSHJOIUIa3MaTU4ecKas CeTb
(BIIC), anmapar ['oapaxu, IU30COMBI, UX CTPOEHHE U (QYHKIMH. B3anumocBs3b
OJTHOMEMOpaHHbBIX OpraHoua0B KJeTKH. CTpoeHHe TpaHyJISpHOIO PETUKYIyMa.
Cunre3 pactBopuMbIX OenkoB. CuHHTE3 KIETOYHBIX MeMmOpaH. [manmkuit
(arpaHynspHBIA) SHAOIUIA3MaTHYeCKUM peTukyiayM. CekpeTopHas QyHKUUS
anmapara ['onbmku. TpancmopT BemiecTB B KJETKe. Bakyonu pacTUTENIbHBIX
kierok. Kierounsiii cok. Typrop.

[TonyaBTOHOMHBIE OpraHOU B! KJIETKU: MUTOXOHIPUHU, TUTACTUIBL.

Crpoenre W (yHKIMM MUTOXOHAPUN W muacTui. llepBuuHble, BTOPUYHBIE U
CIIO)KHBIE  TUIACTUABI  (OTOCHUHTE3UPYIOUIMX  DYKapuoOT.  XJIOPOILIACTBHI,
XPOMOIIIACTHI, JIEMKOIUIACTHI BBICIIMX PACTEHU.

HememOpannbie opranounsl kiaetku CrpoeHre U (QYHKIMH HeMeMOpaHHBIX
OpPraHouJIoB KJIETKH. PubGocombl. MukpoduiaameHTsl. MplieyHble  KJIETKU.
MuxkpotpyOouku. Knerounslii mentp. CTpoeHHE U [BHXKEHHE >KTYTUKOB H
pecHrueK. MUKpOTpYOOUKH LIUTOIIIa3MbL. LIeHTpHOIb.

Anpo. Obonouka sipa, XpOMAaTHUH, KapuOIIa3Ma, SIPBIIIKHA, UX CTPOEHUE U
¢bynkuuu. SnepHbiii OenkoBbIE MaTpukc. IIpocTpaHCTBEHHOE pPACHONIOKEHHE
XpoMocoM B HHTep(ha3HOM siipe. benku XpoMaTrnHa — TUCTOHBI.

Knerounsle BrmoueHus. CpaBHUTENbHAs XapaKTEPUCTHKA KJIETOK JyKapHOT
(pacTuTenbHOM, YKUBOTHOU, TPUOHOH)

2.4

AccuMUIIALMS M IUCCUMMIISILMSL — JIBE CTOPOHBI MeTabonu3ma. Tumsl oOMeHa
BEIIECTB: aBTOTPO(HBIN M reTepoTpodHbI. YuacTue KHCIOopoJa B OOMEHHBIX
mporeccax. JHepreTuyeckoe oobecrnedueHne kKiaeTku: mnpespamenne ATD B
OoOMeHHBIX Tmporeccax. DepMEHTATUBHBIA XapakTep peakuuil KJIETOYHOIrOo
Merabomm3ma. DEpMEHTBI, WX CTPOEHHE, CBOWCTBA W MEXaHWU3M JICHCTBUSI.
KodepmenTtsl. OTinuns pepMEeHTOB OT HEOPTaHWYECKUX KaTaiau3atopoB. benku-




2.5

aKTHUBATOPbl M OENKU-WHTUOMTOPBL. 3aBHCHUMOCTH CKOPOCTH (pepMEHTaTHBHBIX
peaxkuuii oT pa3IuYHbIX PaKTOPOB.

IlepBUuHBIi CHUHTE3 OpraHUYECKUX BelecTB B kierke. Portocuures. Ponb
XJIOpoIuIacToB B mporecce QorocuHre3a. CBeroBas W TeMHOBas (a3bl.
[TpoxykTuBHOCTH (OoTOCHHTE3a. BinmsHue paznuuHbIX (AKTOPOB HAa CKOPOCTH
dboTocuHTe3a. 3HaUeHUE (DOTOCUHTERA.

XemocuHTe3. PazHOOOpa3ue opraHu3MOB-XEMOCHHTETUKOB: HUTPUPUITUPYIOIIHE
OakTepuu, Keae300aKTepuu, cepoOaKTEpHH, BOAOPOJHBIC OaKTepHH. 3HAUYCHHE
XEMOCHHTE3a.

Ana’pobubie opraHu3Mbl. Buasl Opoxenus. I[IpoaykTel OpoxeHUS U HX
HCIOJIb30BAHNUE YEJIOBEKOM. AHA’pOOHbIE MUKPOOPIaHU3MBl KaK OOBEKTHI
OMOTEXHOJIOTHH U BO30yIuTeNn OOJIe3HEH.

AspoOHBIE OpraHu3Mbl. JTamnbl dHEpreTudeckoro oomena. IloaroroBuTenbHbIN
stan. [ mukonn3 — 6eCKUCIOpPOAHOE pacUIeTIEHUE TIIOKO3bI.

buonornueckoe okucCieHWE, WIM KIETOYHOE JblXxaHHe. Poinb MUTOXOHIpUU B
mporeccax OHOJIOTUYECKOTO OKHCJICHHUS. Huknuyeckue peaxiuu.
OxucnurensHoe (ochopunuposanue. [IpenmymiecTBa a3poOHOro MyTH OOMEHA
BEIIECTB nepes aHadpoOHbIM. D(PPEeKTUBHOCTD IHEPTETHUECKOr0 0OMeHa

Peakuun matpuuHoro cuntesa. I[IpuHIMI KOMIUIEMEHTApHOCTHM B PpEaKLUAX
MaTPUYHOTO CHHTe3a. Peann3anus HaciaencTBeHHON nHpopmarmu. [ eHeTndeckuii
KoJ, ero cBoictBa. TpaHckpunuus — martpuunbii cuHTte3 PHK. Ilpunuumms
TPAHCKPUIILIUU: KOMILJIEMEHTAPHOCTh, aHTUIAPAJIEIbHOCTh, ACUMMETPUYHOCTbD.
Tpancnsauus u e€ sranel. Yuactue TpaHcnopTtHeix PHK B OGuocunrese Genka.
VYcnousi 6mocunTeza Oenka. KomupoBanume amuuHokucioT. Ponb pubGocom B
O6uocuHTe3e OenKa.

Opranu3zaiys reHomMa y NpoKapuoT U 3yKapuoT. Perymnsuus akTHBHOCTH T€HOB Y
npokapuot. ['mnoreza onepona (®. XKakob6, K. Mano). Perymsmus oOMeHHBIX
IIPOLIECCOB B KJeTKe. KileTouHbIi roMeocTas.

Bupycsl — HekieTouHble (OPMBI JKU3HHM M oOIMraTHele napasutbl. CTpoeHHe
MIPOCTBIX U CIIOKHBIX BUPYCOB, pETPOBUPYCOB, OaKTEpHO(aros.

Bupychsle 3a0osneBaHus yenoBeka, KMBOTHbIX, pactenuil. CIIN, COVID-19,
COLIMaJIbHBIE U MEIULIMHCKHE TPOOIIEMBI

2.6

Knerounslii unukn, ero mnepuonbl u  perymsuus. WHTepdaza U MHTO3.
OcobeHHOCTH TPOIECCOB, MpoTekamux B UHTepdasze. [loaroroBka KIeTKH K
nenenuto. IlpecunreTmueckuii  (MOCTMUTOTMYECKUIN), CHUHTETHYECKMH U
MOCTCUHTETUYECKUH (IPEMUTOTUUECKUI) TEPHOIbI HHTEP(Da3bI.

Marpuunsiii cunte3 JIHK — permukanus. Ilpuanmnsr perumkanuu  JIHK:
KOMIUIEMEHTAPHOCTb, ITOJIYKOHCEPBATUBHBIM CUHTE3, AHTUIIAPAJUIEIBHOCTD.
Mexanusm permukanuu JITHK. Xpomocomsl. Ctpoenne xpomocoM. Tenomeps! u
Tenomepasa. XPOMOCOMHBIH HAa0Op KIETKM — KapHOTHI. JIMIUIOMAHBIA U
rarionIHbIE  Habopbl XpoMocoM. ['omonormynsle Xpomocombl. IlojoBbie
XPOMOCOMBI.

Jenenne kietkn — muTo3. CTaguu MHUTO3a U IPOUCXOJSIINE B HUX IMPOLECCHI.
Tunsl MuTo3a. KapuokuHes u nurokuHe3. buosnornueckoe 3HaueHHE MHUTO3a.
Perynanus muroTnueckoro nukia kiaetku. [Iporpammupyemas kierouHasi rudenb
— amomnTo3.

@yHKIMOHAIbHAS TCHOMUKA

Opranu3m Kak OHoJoruyeckasi CucTema

3.1

OZ[HOKJICTO‘IHBIG, KOJIOHHAJIBHBIC, MHOTI'OKJICTOYHBIC OpTraHU3MBbI nu
MHOTI'OTKaHCBLIC OPraHU3MBI.




@opMbl pa3sMHOKEHHUS OPraHU3MOB: Oecrojioe (BKJIOYash BEreTaTUBHOE) U
nojoBoe. Buapl  Gecrnosoro  pasMHOXKEHHUS:  [TOYKOBaHHE,  CIOPYJIALMS,
¢bparmMeHTanys, KIOHUPOBAHHE.

[TonoBoe paszmuHosxenue. [lonoBeie kneTku, wim ramersl. Meno3. Ctaaun menosa.
IToBenenue xpomocoM B Meno3e. Kpoccunrosep. buosnorndeckuii cMbIca Meo3a
1 TI0JIOBOIO Iporecca. Meio3 U ero MecTo B )KU3HEHHOM IIUKJIE OPIaHU3MOB.
[Ipen3aponpiieBoe paszputHe. ['ameroreHe3 y KUBOTHbBIX. llojioBBIE JKEE3bI.
OOpa3oBaHue U pa3BUTHE MOJIOBBIX KiIeTOK. CrepMaToreHe3 U OOIEHE3.
Crpoenne mOJNOBBIX KiIETOK. OIMIOJ0TBOpEHHE W SMOpPHMOHAIBHOE pPa3BUTHE
AKHUBOTHBIX. CIIOCOOBI OIIOIOTBOPEHUS: HAPYKHOE, BHyTpeHHee. [lapTeHorenes.
WupuBunyanbHoe pa3BuTue opraHusmMoB (oHrtoreHe3). Craauu sMOpHOreHe3a
KHUBOTHBIX (Ha mpumepe nsarymku). Jpobnenne. Tumbl gpodnenus. OcobeHHOCTH
IpoOJieHUsT MJICKONHUTAIOMNX. 3apObIIIEBbIe JHUCTKH (TacTpyssmus). 3akiaiaka
OpPraHoB M TKaHeW U3 3apoJbILIIEBBIX JMCTKOB. B3auMHoe BiusHHE dYacTel
pa3BUBAlOLIErocs 3apoiblia (3MOpHOHANbHAsT MHAYKLHKSA). 3akiajka IUIaHa
CTPOEHMSI >KUBOTHOIO KaK pe3ysbTaT HepapXW4eCKUX B3aHMMOJEHCTBUII TI'€HOB.
Biusnue Ha SMOpHOHAIBHOE pPa3BUTHE PA3MYHBIX (PAKTOPOB OKPYKAFOIICH
Cpelbl.

Poct u pazButue xuBoTHBIX. [locTaMOpronanbHbli nepuoa. [lpsmoe n Hempsimoe
pasButHe. Pa3Butue ¢ meramopdo3oM y O€CHO3BOHOUHBIX M IO3BOHOYHBIX
KUBOTHBIX. bHOJOrMueckoe 3HAu€HUE NPSIMOrO U HENPSMOro Pa3BUTHS, HX
pacripocTpaHeHue B mpupoje. Tumbl pocTta XUBOTHBIX. (DakTOphl peryssuuu
pocTta JKMBOTHBIX M denoBeka. CTaauu NOCTAIMOPHMOHAIBHOTO pa3BUTUS Y
KUBOTHBIX U 4esoBeKa. [lepnoipl oHTOreHe3a yenoBeka.

Pasmuoxxenne wu passutrue pacrenuit. ['ametroputr u cnopodur. Meito3 B
KU3HEHHOM IMKJIe pacTteHuid. OOpa3zoBaHue cmop B Impolrecce Meiio3a.
I'amerorenes y pacrenuil. OIUIOAOTBOpEHHWE U PA3BUTUE PACTUTEIBHBIX
OpraHu3MoB. /[BoifHOe OIUIOOTBOPEHHE Y IIBETKOBBIX pacTeHuil. O6pazoBaHue U
pa3BuTHEe ceMeHH. MexaHU3Mbl PEeTyJIsIUU OHTOT€HEe3a Y PACTEHUM U KUBOTHBIX
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Uctopust craHOBiEeHHS W pa3BUTUS TEHETUKHM Kak Hayku. OCHOBHBbIE
TEHETUYECKHUE TIOHATHUS U CUMBOJIBL. ['OMOJIOTMYHBIE XPOMOCOMBI, AJJIEIbHBIC
TEHbI, AJTIbTCPHATUBHBIC MPU3HAKH, JOMUHAHTHBII M PEUECCUBHBIA NpPHU3HAK,
TOMO3UTOTa, TETePO3UroTa, 4YUCTasl JUHHS, THOPHUABI, TEHOTUN, (HEHOTHIL.
OCHOBHBIE ~ METOJbl  TE€HETUKH: THOPHIOIOTHYCCKUN,  ITUTOJIOTHUECKHH,
MOJIEKYJIIPHO-TEHETUYECKUM

Monorubpunnoe ckpemupanue. [lepBbiit 3akoH MeHens — 3akoH enHo00pa3us
ruOpuioB mnepBoro mnokosieHus. IlpaBuno nomuHupoBanus. Bropoil 3akoH
Menaenss — 3aKOH paculelUIeHus NpU3HAKoB. LlUTonoruueckue OCHOBBI
MOHOTHOPUAHOTO CKpeIIMBaHus. [ UmoTe3a 4ucToThl raMerT.

AHanuzupyrolee ckpemuBaHue. [IpomMeXyTOUHBIM XapakTep Hacl€OBAHHUS.
Paciiennienue npru3HaKkoB MPU HETIOJHOM JTOMUHUPOBAHUU.

JurnbpunHoe ckpemmBanue. Tpetuil 3akoH MeHzenss — 3aKOH HE3aBHCHMOTO
HAcleIOBaHUsl ~ TNpHU3HAaKoB.  lluTonormyeckue  OCHOBBI  TUTHOPHIHOTO
CKpEILMBaHUS.

CueruienHoe HacienoBanue mnpu3HakoB. Paboter T. Moprana. CremnseHHoe
HACJIEOBaHUE T'€HOB, HAPYLIEHUE CLEIUIEHHS MEXJIy TI'eHaMH. XPOMOCOMHas
TEOPHS HACJIEICTBEHHOCTH.

I'enernka mona. XpoMOCOMHBIH MEXaHU3M OIpPENENECHUs Moja. AyTOCOMBI U
MOJIOBBIE XPOMOCOMBI. ['OMOramMeTHblii M TeTeporaMmeTHhIN moJ. ['eHeTnueckas
CTPYKTypa HOJOBBIX XpomocoMm. HacnemoBaHue NpHU3HAKOB, CLEMJIEHHBIX C




3.4

IIOJIOM.

I'enoTun kak uenoctHas cuctema. [lneiloTponusi — MHOXKECTBEHHOE JEHCTBUE
reHa. MHOXECTBEHHBIM ajuIieau3M. Bs3auMmopeilicTBHe HeaJUICIbHBIX TI'€HOB.
Komnnemenrapuocts. Onuctas. [lonumepus

B3aumopeiicTBre reHoTuna u cpeasl npu GopMupoBaHuu Gpenoruna. Mi3ameHunBocTb
MpU3HaKoB. KayeCcTBEHHbIE M KOJMYECTBEHHbBIE MPU3HAKU. BUIBI M3MEHUMBOCTU:
HEHACJIeICTBEHHAs U HACJIEICTBEHHASL.

MomudukanmonHas ~ U3MEHYMBOCTh.  Pomb  cpembl B (hOPMHPOBaHHH
MoUKAMOHHON H3MeHYnBOCcTH. Hopma peakiuu npusHaka. BapranuoHHslil psij
u BapuanmioHHas kpuBas (B. UWoranmncen). CgoiicTBa MOAU(DUKAIIMOHHOM
W3MEHYHUBOCTH.

['enotunmyeckas n3MeHIUBOCTh. CBOMCTBA T€HOTUITUUECKON M3MEHYMBOCTH. Buibl
TeHOTUIMYECKON N3MEHUYNBOCTH: KOMOMHATHBHAS, MyTaIl[HOHHASI.

KomOunatuBHass W3MEHYMBOCT. MeH03 ¥ TIOJIOBOM TIPOIIECC — OCHOBA
KOMOMHATUBHON M3MEHYMBOCTH. POIlb KOMOMHATHBHON M3MEHUYMBOCTH B CO3/IaHUU
TEHETHIECKOT0 Pa3HOOOpa3Hs B Mpe/esiax OAHOTO BUJIA.

MyranmoHnHas U3MEHYMBOCTh. BUibl MyTaluii: reHHbIE, XPOMOCOMHBIE, T€HOMHBIE.
CrioHTaHHBIE W WMHIYLUMPOBAHHBIC MYyTalWU. SIepHBIE M IUTOIUIA3MAaTHYECKUE
Mytauuu. COMaTHYECKUE U MOJIOBbIE MyTallK. [ [puurHbI BOSHUKHOBEHUS! MYTaLMM.
MytareHsl ¥ HMX BIMSHME HA OPraHU3MbL. 3aKOHOMEPHOCTH MYTAI[HOHHOTO
npoiiecca. 3aKOH TOMOJIOTHYECKHUX PsIIOB B HacleAcTBeHHON u3meHunBocT (H.U.
BasusoB). BaesiiepHast ©3MEHUMBOCTD U HACJIEACTBEHHOCTh

3.5

Kapunotun uyenoeka. MexayHapoaHasi MporpaMma HMCCIEAOBAaHHUS T€HOMA
yernoBeka. MeToapl  HM3Yy4eHUsT TEHETMKH  YEJOBEKAa: TIEeHEAJOTMYECKUH,
OJM3HEILIOBBIN, IIUTOTCHETUYCCKU, MONYJISIIUOHHO-CTATUCTUYECKHA,
MOJIEKYJIIPHO-TEHETUYECKUM. CoBpeMeHHOE OmpeAcIeHue TeHOTHUIIA;
MOJJHOT€HOMHOE CEKBEHUPOBAHHUE, TEHOTUITUPOBAHUE, B TOM YHCII€ C IMOMOILIBIO
[11IP-anamu3a. HacnencrBeHHble  3a00jeBaHMS  4ejoBeKa. | e€HHBIE U
XPOMOCOMHBIE 00se3HU YEJI0BEKa. bonesnn c HACJIEICTBEHHOU
MIPEeIPacoI0KEHHOCThIO. 3HaUYEeHNE MEAUIIMHCKOM T'€HETUKU B MPEIOTBpAllleHUN
M JICUCHHUH IT'eHETHYCCKUX 3a00yieBaHmii yetoBeka. CTBOJIOBEIC KIIETKH

3.6

JlomecTuKalus U ceseKius. 3apoxkIeHUe CeleKInu U JoMecTukauu. Yuenue H.U.
BaBuioBa o 1eHTpax MPOUCXOKACHUS W MHOT000pasusl KyJIbTYPHBIX PACTEHUA.
Ponb cenekiuu B co3maHuu COPTOB PAaCTEHU M MOPOJ KUBOTHBIX. CopT, mopoaa,
mTaMM. 3aKOH TOMOJIOTUYECKHUX PSJJIOB B HACIEACTBEHHOM u3MeHuumBocTH H.U.
BaBuoBa, ero 3HaueHue ISl CENEKIIMOHHON pabOTHI.

Metoael  cenekuMOHHOW paboThl. MckyccTBeHHBI OTOOp: MaccoBbli U
WHIUBUAYAIbHBIH.  DTambl ~ KOMOWHAIMOHHOW — cenmekuuu.  McmbiTaHue
MPOU3BOIUTENECH TIO TOTOMCTBY. OTOOp MO TEHOTHITY C TOMOIIBIO OIEHKHU
(heHoTHIIa TOTOMCTBA M OTOOP M0 TeHOTHITY ¢ ToMotsio aHanmu3a JJHK.
HckyccTBeHHBIN MyTareHe3 Kak METOJI CeNIEKIIMOHHON pa0boThl. PamuanimoHHbI 1
XUMHYECKH MyTareHe3 Kak WCTOYHUK MYTaluid Yy KyJIbTYypHBIX (QopM
opranu3MoB. lcnonb3oBaHME TEHOMHOIO pEJAKTUPOBAHHUS M METOJOB
pexombunanTHeIX JTHK nms momydeHust HCXO0IHOTO MaTepHaa sl CEICKIIHH.
[Tomydenne nommruionioB. BHyTpuBHIOBas ruOpumm3anys. biIM3KopoacTBEeHHOE
CKpeIMBaHUe, WM WHOpuAWMHT. HepoJcTBEeHHOE CKpelMBaHWE, WM ayTOPUIUHT.
I'ereposuc u ero nmpuuunbl. Mcnonb3oBaHue rerepo3uca B cenekimu. OtnanéHHas
ruopum3aiyst.  [IpeomoneHne Oecruiouisi MEXBUIOBBIX THOpWAOB. JlocTrkeHus
CEJIEKIIMY PACTEHUH U KMBOTHBIX

3.7

O6L€KTBI, HCIIOJIb3YEMBIC B 6I/IOT€XHOHOFI/II/I, — KJIICTOYHBIC U TKAHCBBIC KYJIBTYPHI,




4.1

MHUKPOOPTaHU3MBI, HMX  XapakTepUCTHKA. 1paauioHHas  OHMOTEXHOJIOTHS:
xje0oneyeHre,  MOJy4eHHE  KUCIOMOJOYHBIX  HPOJIYKTOB,  BUHOJENIHE.
MukpoOuonornueckuii  cuHTe3. OOBEKTHI MHKPOOHOIOTMYECKUX TEXHOJOTHH.
IIpousBoacTtBo  Oesika, aMMHOKHMCIOT M BUTaMHHOB.  MckycctBeHHOE
OIJIOJJOTBOPEHHE. PEKOHCTPYKLUS SIMLIEKIETOK W KJIOHUPOBAaHHUE >KUBOTHBIX.
Merton TpaHCIUIaHTALMHU SAEP KIIETOK.

XpoMOCOMHAasi W TIeHHas WHXEHepus. VICKyCCTBEHHBI CHHTE3 TI€Ha |
KoHCcTpyHpoBaHue pexkomOuHaHTHBIX JIHK. JlocTykeHus W TEpCIeKTUBHI
XpOMOCOMHOM ¥ TI'€HHOW MH)XEHepuH. MenuuuHckue OHOTEXHOJIOTHH.
Hcnosnb30BaHnEe CTBOJIOBBIX KIETOK

Cucrema u MHOI‘OO6paBI/Ie OpTraHU4Y€CKOIro Mmupa

buonoruueckoe  pazHooOpasue  opranuzmoB.  CoBpeMeHHass  cucTreMa
OpraHMYecKoro Mupa. lIpuHOUIBI KiaccuuKanuu opraHu3MoB. (OCHOBHBIE
CHUCTEMATUYECKHUE TPYIIIbI OPTraHU3MOB.

OCOOEHHOCTH CTPOCHUS W YKH3HEACATEIHHOCTH OJHOKIECTOYHBIX OpPraHHU3MOB.
bakTepuu, apxeu, 0JHOKIIETOUHBIE TPUOBI, OJHOKIECTOYHBIE BOJOPOCIH, APYTUE
npoTucThl. KojloHnanbHbIe OpraHu3Mel. J{BUKEHHE OJTHOKJIETOUYHBIX OPTraHU3MOB:
amEOouHOE, KT'YTUKOBOE, PECHUYHOE. 3alliTa y OJHOKJIETOYHBIX OPTaHHU3MOB.
PazipaxuMocTh y OAHOKIIETOYHBIX OPraHu3MOB. TaKCUChI

4.2

MHoOrokJjieTouHbIE pacTeHUs. B3auMOCBA3b YaCTE MHOTOKJIETOYHOI'O OpraHu3Ma.
TkaHu, oprabl U CUCTEMbl OPraHOB MHOTOKJIETOYHOIO opranusma. OpraHuszm
Kak eauHoe 1nenoe. TkaHm pacreHnid. Tumbsl pacTUTENBHBIX  TKaHEH:
oOpa3oBaTenpHasi, TMOKPOBHAs, MPOBOJAIIAS, OCHOBHAas, MeXaHHUYecKas.
OcobeHHOCTH CTPOCHMS, PYHKITMN U PACTIONOKEHHS TKaHEH B OpraHax PacTeHHM

4.3
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BereratuBHble U T€HEpAaTUBHBIE OpraHbl pacTeHU. OYHKIUU OPraHOB U CUCTEM
opranoB. Kapkac pactenuii. J|BUkeHME MHOTOKJIETOYHBIX PACTECHUM: TPOITU3MBI U
Hactuu. llormomieHne BOABI, YIVIEKUCIONO ra3a U MUHEPAIbHBIX BEILECTB
pactenusiMu. Jlpixanue pacrenuid. ud@ysus razoB yepe3 MOBEPXHOCTb KIETKH.
TpancnopTHele cUCTeMbl pacTeHMil. Bbinenenue y pacreHumid. 3ammra y
MHOTOKJIETOUHbIX pacTeHui. Kyrukyna. CpencrtBa MacCUBHOM M XMMHUYECKOH
3aIUThl. OUTOHLIMIBL.

PasgpaxxuMocTe M perynsnus y OopraHu3mMoB. PasgpakmMocTe W peryisinus y
MHOT'OKJIETOYHBIX PaCTe€HUH. POCTOBBIE BEIIECTBA U UX 3HAYEHUE

MHOrokiaeToYHble  KUBOTHBIE. B3auMoOCBs3p  4YacTe€ll ~ MHOIOKJIETOYHOI'O
opranusma. TkaHU, OpraHbl U CUCTEMbl OPIaHOB MHOTI'OKJIETOUHOTO OpraHU3Ma.
Opranusm kak eauHoe 1enoe. ['omeocras. TkaHM )KMBOTHBIX M YenoBeKa. THIIbI
KUBOTHBIX TKaHEW: SMUTeNUaibHas, COEIWHUTENbHAs, MBbIIIEYHAs, HEpPBHAs.
OcobeHHocTn cTpoeHUs, (GYHKIMA M paclolioKEeHHs TKaHel B opraHax
KUBOTHBIX U YeJIOBEKa

4.6

Oprassl 1 CHCTEMBI OPraHOB XUBOTHBIX. DYHKIIMA OPTaHOB M CHCTEM OpIraHOB.
Onopa Ttena opraHu3moB. CKeleTbl OJHOKIETOYHBIX M MHOTOKJIETOYHBIX
KUBOTHBIX. HapyXHbIl U BHyTpeHHUH ckeneT. CTpOCHHE W THIIBI COCIHHEHMS
KOCTEM.

JIBM>KEGHHE MHOTOKJICTOYHBIX JKMBOTHBIX. IluTanue sxuBoTHBIX. IIuTaHme
MO3BOHOYHBIX KUBOTHBIX. J{pIxaHue kuBOTHBIX. KoxHoe npixanue. KabepHoe u
JIETOYHOE JbIXaHHUE.

JlpIxaHWe ITO3BOHOYHBIX JKMBOTHBIX. OBOJIOLMOHHOE YCIOXHEHHE CTPOCHUS
JNETKUX NO3BOHOYHBIX XMBOTHBIX. JIpIXaTenbHas CUCTEMa 4esloBeKa. MeXxaHu3M
BEHTWIALIMM JIETKUX Yy NOTUL M MICKONUTAOUMX. TpaHCHIOPT BELIECTB Yy




opranu3moB. TpaHcnopT BemiecTB y XHUBOTHbIX. KpoBeHocHas cucrema u eé
opranel.  KpoBeHocHas  cuctema  MO3BOHOYHBIX  JKMBOTHBIX.  Kpyru
KpOBOOOpAIICHUs. DBOJIIOLIMOHHBIE  YCIIOKHEHHUS] CTPOCHHUS KPOBEHOCHOM
CHCTEMBbl N03BOHOYHBIX JKMBOTHBIX. Bblnenenue y opranuszmoB. Bwijenenue y
XKUBOTHBIX. COKpaTUTENnbHbIE Bakyosin. Opransl BbaeneHus. CBsA3b MOJIOCTH Tea
C KpOBEHOCHOM M BBIICJIUTEJIBHOW cHcTeMaMM. BblneneHue y M03BOHOYHBIX
KUBOTHBIX. 3alllUTa Yy MHOTOKJIETOYHBIX JKMBOTHBIX. IlokpoBbI M uX
IIPOU3BO/IHBIE.

Pa3znpaxxuMocTh U peryisuus y opranu3MoB. Pa3apakxuMocTh y OAHOKIETOYHBIX
opranu3zMoB. Takcucbl. Pa3apaXXMMOCTb M perysisuus y MHOTI'OKJIETOYHBIX
pacteHuil. PocToBble BENIECTBA U UX 3HAYEHHUE.

HepBHas cucrema u pedieKTopHas peryysiius Y MHOTOKJIETOYHBIX >KUBOTHBIX.
HepBhas cuctema u €€ otaenbl. DBONIOIUOHHOE YCIOXKHEHUE CTPOSHHSI HEPBHOM
CHCTEMBI y KMBOTHBIX.

Pazpaborka anroputMoB u mporpamm i 3PPEeKTHBHON (PYHKIHOHAIBEHON
aHHOTAllUM ~ TE€HOMOB,  TPAHCKPUITOMOB, IPOTEOMOB, MeTab0JI0MOB
MUKpPOOPIaHU3MOB, PACTEHUH, )KUBOTHBIX U YEJIOBEKA

OpFaHI/IBM YCJIOBCKA U €T0 3JOPOBLEC

5.1

5.2

5.3

5.4

5.5

5.6
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OpraHnbl 1 CUCTEMBI OPTaHOB yesnoBeka. OTenbl TOJIOBHOTO MO3ra O3BOHOYHBIX
KUBOTHBIX. Peduiekc u peduiekropHas nyra. besycinoBHble U yCIOBHBIE
peduexcer. 'ymopanbHast perynsiiusi W SHAOKPHHHAS CHCTEMa >KUBOTHBIX H
yenoBeKa. JKene3bl SHAIOKPUHHOM CUCTEMBI U MX TOPMOHBI. [[eficTBHE TOPMOHOB.
B3aumocBsi3p HEpBHOM W SHAOKPUHHOM cucTteM. [ unoramamo-runoduszapHas
cucrema. Pedexc u pedaextopHas ayra. bezycioBHble U yCioBHbIE pedieKchl

3ammra opranusma ot Ooje3Heil. IMMyHHas cuctema uenoBeka. KieTouHslil u
TYMOpajJbHBIA MMMYHHUTET. BpoxaEHHBIN, NpHOOPETEHHBIN crenupuyecKuit
umMmyHuTeT. Teopuss  KJIOHaJIbHO-CeNeKTUBHOro uMMmyHutera (IL.Dpnux,
®.M.bepaer, C.ToneraBa). BocnamutenbHble OTBETHI OpraHu3mMoB. Poub
BPOX/IEHHOI'O0 UMMYHHMTETA B Pa3BUTHH CUCTEMHBIX 3a00JI€BaHU

KpoBeHnocHast cucrema u e€ opransl. Cepale, KpOBEHOCHBIE COCYABI U KpPOBb.
Kpyru kpoBooOpamienus. Pabota cepaua u e€ perymisuus

Jpixanue yenoseka. [uddy3us razoB uepe3 MOBEPXHOCTh KIETKHU. [lpixaTenpHas
cuctemMa 4eioBeka. JlpIxaTenbHass TOBEPXHOCTh. Perymsanus  JIbIXaHUs.
JIpIxaTeabHbIe 00BEMBI

[InmeBaputensbHas cucreMa 4enoBeka. OTHenbl NUIIEBAPUTENIBHOTO TPAKTA.
[MumeBapuTenbHble  XKejle3bl.  BHYTpUIIONIOCTHOE UM BHYTPHUKIJIETOYHOE
NULIeBapeHue

ITokpoBel M wux mnpousBojaHble. Oprasbl BbaeneHus. Ilouku. Crtpoenue u
¢byHkmonupoBanue HeppoHa. OunbTpanus, cekpenus U 0OpaTHOE BCAaChIBaHUE
KaK MEXaHU3MbI paboThl OpraHoB BeeneHus. OOpa3oBaHNe MOYH Y YeJIOBEKa
JIBI>KeHHE 4eloBeKa: MbliieyHas cucteMa. CKeleTHbIE MBIIIIBI U UX paboTa.
CtpoeHue U TUIIBI COeAMHEHUS KOCTEN

Teopus sBomtounu. PazButue xu3Hu Ha 3emie

6.1

OpomtonmonHass  Teopuss Y. [lapBuna. IIpennmochbuiku — BO3HUKHOBEHMS
napBuHU3Ma. JKu3Hb 1 Hay4yHas aedarenbHocTh Y. /lapBrHa.
JiBmkymue cuiiel 3Boronuu BUIoB no Y. JlapBuHy (BbICOKAasi MHTEHCHBHOCTh
pa3sMHOXKEHHs OpraHM3MOB, HACJIEICTBEHHAas M3MEHYMBOCTb, OOppOa 3a
CYIIIECTBOBAHUE, €CTECTBEHHBIN U HCKYCCTBEHHBINH 0TOOD).
Odopmnenne cuntetndeckor teopuu sBomonuu (CTD). HeltpanbHas Teopwus
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sBomtorun. CoBpeMEeHHAas HBOJIOIMOHHAs OMOJOrHs. 3HaYCHHE BOIOIMOHHOMN
Teopuu B ((OPMUPOBAHUH €CTECTBEHHO-HAYYHOU KapTUHBI MUpa

[Monmynsanus kak sjeMeHTapHas enuHuna 3Bositolud. COBpEMEHHBIE METO[bI
OLIEHKH TEHETUYECKOTO pPa3sHOOOpa3wust M CTPYKTYpbl momyisuuil. M3menenue
reHO(QOHJa MOMYJALUM KaK 3JIEMEHTApHOE SBOJIIOLIMOHHOE SIBJIEHHE. 3aKOH
reaeTuyeckoro pasHosecus Jx. Xapau, B. BaiinOepra.

OneMeHTapHble (PAKTOpbl  (IBMOXKYILME CHJIBI) 3BOJIOLUUH. MyTalMOHHBINA
nporecc. KomOunatuBHas wu3MeHuMBOCTh. /Jlpeiidp reHoB — ciyuaiiHble
HEHalpaBJICHHblE HW3MEHEHMsI YacToT aeneil B momymsauusax. OQQexT
OCHOBATEJIA. Murpanuu. N3omsanus HOIYJIALN: reorpaduueckas
(mpocTpaHcTBEHHAas ), Orosoruueckast (penpolyKTUBHA ).

EcrecTBennblii  orOop — HampaBusiommidi  ¢paxTop dBomouH.  DopMEI
€CTECTBEHHOT0  OTOOpa:  JBWKYLIUHM, CTaOMIM3UPYIOLIUHM, pa3pblBAIOIIMN
(mu3pynTuBHbIi). [TonoBoii oTOOp.

IIpucnocoOaeHHOCTh ~ OPraHU3MOB  KaK  pe3ylbTaT  MHUKPOIBOJIIOLIUU.
Bo3HukHOBeHHE  mpUCIIOCOOJIEHMH y  OpraHu3MoB.  ApoMopdo3bl U
uavoanantauuu. [Ipumeps! npucnocobseHuii y opranuzMoB. OTHOCUTENBHOCTD
MIPUCIIOCOOJICHHOCTH OPTaHU3MOB.

Bun, ero xkpurepuum u CTpykTypa. BumooOpazoBaHue Kak —pe3yibTar
MUKpO3BOJIOLUHU. M3omsauus — kinrodeBod ¢akrop BuaooOpasoBanus. Ilytu u
CIOCOOBI BHJ1000pa30BaHMS: aJIONaTPUIECKOE (reorpaduueckoe),
CUMIIaTPUYECKOE  (IKOJIOTHYECKOE),  «MTHOBEHHOE»  (MOJIUIUIOUIU3AIIHS,
ruOpuau3anys). JmurenbHOCTh HBOIIOIMOHHBIX IPOIIECCOB.

Mexanu3msl (GopMUPOBaHUS OMOJIOTUYECKOTO pa3HO00pa3usl.

Ponp 3BoMIOLIMOHHON OMONOrMM B pa3paboTKe HAYYHBIX METOJOB COXpaHEHHUs
O0ropazHooOpazusi. MUKPOIBOIIONMSA U KOIBOJIOIMS TApa3uTOB U HMX XO35EB.
MexaHu3mbl HOpMUPOBAHHS YCTOWYMBOCTH K aHTUOMOTHKAM M CIIOCOOBI O6OPHOBI
C HeH

6.3

MeTtoapl u3ydyeHuss Makpo3Boironuu. [lazeoHTomornyeckue MeToAbl M3YUEHHS
sBomtouu. [lepexoansie popMbl U PUIOTEHETUYECKHE PSAIbI OPTAaHU3MOB.
buoreorpaguueckue Mmeroas! udyueHus spomonun. CpaBHeHue (Gopbl U GayHbI
MaTEepUKOB M OCTpoBOB. buoreorpapudeckue odnactu 3emnu. Buasl-sHIeMUKHT 1
PEJUKTHI.

DOMOpHOJIOTHYECKHE U CPABHUTEIBHO-MOP(OIOTHYECKHE METOJbl H3Y4YECHHUs
ABOJIIOLIMU. ['eHeTHuecKkne MEXaHU3Mbl HBOJIIOLMKM OHTOTE€HE3a M TOSBIICHUS
SBOJIIOLIMOHHBIX ~ HOBHIECTB. |'OMOJOTMYHBIE W  AHAJOTMYHBIE  OpPTraHbI.
PynumeHntapHbsle  opraHbl M aTaBU3Mbl.  MOJEKYISIpHO-T€HETHYECKHE,
OMOXMMHYECKHE W  MaTeMaTU4YecKHe  METOJbl  H3YYEHHUS  HBOJIOIHH.
I'omonornunsie reHpl. COBpeMEHHbIE METO/BI MOCTPOEHUS (PUIOT€HETHUYECKUX
JEPEBBEB.

XPOMOCOMHBIE MYTAI[H U SBOJIIOIHSI TEHOMOB.

OOme 3aKkOHOMEpHOCTH (IpaBuia) 3BONOLUU. HeoOpaTUMOCTb HBOJIOIHH.
AnantuBHas paguanus. HepaBHOMEpHOCTh TEMIIOB BOJIFOLIUN

6.4

Hayunble rumore3bl MNPOUCXOXKICHHS JKU3HM Ha 3emie. AOuOreHes H
naHcnepMus. JloHay4dHble MPEACTaBICHUS O 3apOKICHUH KU3HU (KPEAIIIOHU3M).
I'unoTe3a MOCTOSHHOTO CaMO3apOXKIAEHUS JKU3HU U €€ ONPOBEPIKEHUE ONBITAMHU
®. Pemu, JI. Cnammannanu, JI. Ilactepa. IlpoucxoxkaeHue Ku3HU U
acTpOOHOIOTHSI.

OcHOBHBIE 2Tanbl HEOpraHWYecKOoW HBooIMHU. [lmanerapHas (reosoruueckas)
IBONIIONMSI. XHMHUYECKash DBOJIONMSA. AOHOTCHHBI CHHTE3 OpraHUYeCKHX
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BemectB u3 Heopranmdeckux. Omeir C. Mumnepa u I'. FOpu. O6pazoBanue
nojauMepoB U3 MoHoMmepoB. Koanepsarnas rumore3a A.M. Omapuna, rumnoresa
nepsuyHoro Oynpona JIx. XonneiiHa, renermueckas rumoreza [. Mémnepa.
Pu6osumer (T. Yek) um rumore3a «vupa PHK» V. I'mnbepra. dopmupoBanue
MeMOpaH U BO3SHUKHOBEHHE MTPOTOKIIETKH.

Hctopusa 3emnn u meronsl e€ usydeHus. Mckomaemple OpraHM4eCKHE OCTAaTKH.
I'eoxpononorust U e€ Meroabl. OTHOCUTENbHAS M AOCOJIOTHAS TEOXPOHOJOTHS.
I'eoxpoHosIOrMUecKas 1mKasua: 0HbI, 3pbl, HEPUOBL, JITOXH.

HavanbHele 3Tanbsl opraHndeckou 3Boaronud. [losBieHue U 3BOMIOLUSA IEPBBIX
KJIETOK. OBOJOLUS MeTabosin3Ma. BO3HMKHOBEHHE IEPBBIX JKOCHUCTEM.
CoBpeMeHHbIE MUKPOOHBIE OMOTIIIEHKH KaK aHaJIOT MEPBBIX Ha 3eMiie COOOIIECTB.
Crpomaronutsl. [IpokapruoThI U 3yKapHOTBHI.

[Tpoucxoxaenne 3ykapuoT (CUMOHMOTeHe3). DBOIIOIHMOHHOE IPOUCXOXKICHHE
BUpYycOB. [IponcxokIeHue MHOIOKJIETOYHBIX OpraHu3MoB. Bo3HuUKHOBeHUE
OCHOBHBIX I'PYIIIl MHOTOKJIETOYHBIX OPTaHU3MOB.

OcHOBHBIE 3Talbl 3BOMIOLMU BBICHIMX pacTeHuil. OcHOBHBIE apoMopdo3bl
pactenuii. Bbeixox pacrenuit Ha cyumry. IlosBieHume CHOpOBBIX pacTeHHH U
3aBoeBaHne umu cymu. CemeHHble pacreHus. lIpoucxoxaeHue IBETKOBBIX
pacTeHui.

OcHOBHbIE 3Talbl 3BOJNIOLMU JKUBOTHOrO Mupa. OcHOBHbIE apoMop(o3bl
KHUBOTHBIX. Benackas ¢ayna. KemOpuiickuii B3pbIB — MOSIBIEHUE COBPEMEHHBIX
tunos. [IepBeie XOproBbIe XKUBOTHBIE. JKU3HB B BOJE. DBOIIOLUS IIO3BOHOYHBIX.
[Ipoucxoxaenne ampubuii u pentwiuid. [IporcxoxxaeHre MIEKONMUTAIOMIUX U
ntun. [IpuHnun kmodyeBoro apomopdoza. OcBoeHHE OECIO3BOHOYHBIMHM U
MTO3BOHOYHBIMU KUBOTHBIMH CYIIIH.

Pa3BuTHe xu3HM Ha 3eMiie 1O ApaM U NEPHOAAM: apXei, IPOTEPO30H, MATIE030H,
Me3030H, KalHOo30M. OOmas XxapakTepuCcTHKa KiIMMaTa W TeO0JOrHYeCKHX
nporeccoB. [losiBieHne U paclBeT XapaKTEPHBIX OPraHU3MOB. YTIIe00pa3oBaHHe:
€ro YCJIOBHSI U BIUSHUE HA Fa30BbI COCTaB aTMOC(EPHI.

MaccoBble BBIMHUPAaHHS — DKOJOTMYECKHE KpHU3UCHl mpomoro. [Ipuumssl n
CIIEJICTBUSI MAacCOBBIX BbIMHpaHU. COBPEMEHHBIN 3KOJIOTMYECKUN KPHU3UC, €ro
0COOEHHOCTH

Pazgenst w 3amaum  anTpomnonoruu. Metonel anTponosiorud. CTaHOBJIEHHUE
MPEACTABICHUI O MPOUCXOXKACHUH UeoBeka. COBpEeMEHHBIC HAYYHBIE TEOPUH.
CxoacTBO 4enoBeKa C KUBOTHBIMU. (CHCTEMaTHUECKOE TMOJIO)KEHHE YeJIOBEKa.
CBuzeTenbcTBA  CXOJACTBA  YEJIOBEKA C  KUBOTHBIMH:  CPAaBHHUTEIBHO-
Mopdonoruueckue, AMOPHUOIIOTUYECKHE, (bU3HOIOr0-O0MOXUMHIYECKHE,
noBefeHYeckrue. OTINYMS YeJIOBEeKa OT KUBOTHBIX. [IpsIMOX0XKICHHE B KOMIUIEKC
CBA3aHHBIX C HUM MPU3HAKOB. Pa3BuTHE TOJOBHOrO MO3ra U BTOPOMl CUTHAIBHOM
CUCTEMBI.

JBuwkymme cuibl (pakTophl) aHTPONOTeHe3a: OMOJIOTHYeCKHe, COLUATbHBIE.
CooTHomIeHne OMOJIOTMYECKUX U COITMATBHBIX (DAKTOPOB B aHTPOTIOTEHE3E.
OcCHOBHBIE CTaANU aHTPOINOreHe3a. ABCTPATIONUTEKH — ABYHOTHE TIPEAKH JIFOIEH.
UenoBek  ymenblii, TEpBbIE H3TOTOBJICHUA OpyAud  Tpyaa. YenoBek
NpSIMOXOAAIIMA W TEepBbIM BbIXOA mroaed 3a mpenensl Adpuxu. YeroBek
reiaenb0eprckuii — OOMmMN MPEOK HEaHJIEPTATbCKOTO YEJIOBEKa W YEIOBEKa
pasymHOro. YenoBek HEaHIEPTAIbCKUKA KaK BHJ JIFOAEH XOJIOJHOIO KIMMATa.
UYenoBek pa3yMHBIA COBPEMEHHOI'O THIIA, JIEHHUCOBCKUH 4YEJIOBEK, OCBOEHHUE
KOHTHHEHTOB 3a mpenenamu AQpuku.

DBOJIIONMST  COBPEMEHHOTO 4YesioBeKa. EcTecTBEHHBIM OTOOP B MOMYJISIITUSX
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yenoBeka. MyTalMoHHBIA Tporiecc U noiaumopdusm. IlomynsannoHHbIE BOJHBI,
npeiid reHos, Murpanusa U «3GQPexT ocHOBATEN» B MOIMYJSILIUIX COBPEMEHHOTO
4eJloBeKa.

UYenoBeueckue pacel. I[lonstue o pace. bosbime packl: eBporeonaHas
(eBpa3uiickasi), aBCTpaJO-HErpouJHAs  (PKBATOpUAJIbHAS),  MOHTOJIOUIHAS
(a3maTcko-aMepuKaHCKasi). Bpemss U myTH pacceneHHsl uyeloBeKa I0 IUIaHEeTe.
EnunctBo  yenoBeueckux pac. HayuHas  HECOCTOSITENIBHOCTb — pacu3Ma.
[IpucnocoOaeHHOCTs YellOBEeKa K pa3HbIM YCJIOBHSAM OKPYXKAroOIIeH Cpeibl.
Bnusiane reorpaduyeckoit cpeasl u  Apeiida TeHOB Ha MOPGOJIOTHIO U
(bu3HOoIOTHIO YerIoBeKa

DKOCUCTEMBI U TIPUCYIIIHE UM 3aKOHOMEPHOCTHU

Pa3nens! u 3agaun sxonorun. CBsi3b IKOJIOTUU C IPYTUMH HayKaMHU.

Meroast skonoruu. lloseBbie HaOMOACHHS. ODKCIEPUMEHTHI B IKOJIOTHU:

MPUPOAHbIE U JiabopaTopHble. MoJenupoBaHHEe B SKOJOTUU. MOHUTOPHHT
OKPY>KaIOIIEH Cpebl: IOKATbHBIN, pETHOHAIBHBIN U TJI00AJIbHBIN

7.2

Dkonoruveckre (HaKTOpel M 3aKOHOMEPHOCTH WX nedcTBus. Kimaccuduxarms
9KOJIOTUYECKUX (PaKkTOpoB: albumoTuyeckue, OUOTUYECKHE, aAHTPOIOTCHHBIE.
OOme 3aKOHOMEPHOCTH JEHCTBHSI JKOJOrndeckux ¢akropos. IIpaBuio
munumyma (K. Ilnpenrens, 0. JIubOux). TonepanTHOCTh. DBpUOMOHTHBIE U
CTEHOOMOHTHBIC OPTaHU3MBI.

Abuotnueckue ¢akropsl. CBeT Kak 3Kojoruueckuil ¢akrop. JleicTBue pasHbIX
Y4acTKOB COJIHEYHOTO CHEKTpa Ha OPraHu3Mbl. OKOJOTUYECKUE TPYIMIIbI
pacTeHM M JKMBOTHBIX II0 OTHOLIEHMIO K cBeTy. CHUrHanbHas pojib CBETA.
DOTONEPUOIU3M.

Temmneparypa kak 5kojoruueckuil Qaxrop. J[lefictBue TemmepaTtypsl Ha
opranusmsl. [ToMkuIOTEpMHBIE U TOMOHOTEPMHBIE OpPraHU3Mbl. DBPUTEPMHbBIE U
CTEHOTEPMHBIE OPTaHU3MBI.

Bnaxxnocte kak oskojoruuyeckuil ¢dakrop. [Ipucrnocobnenust pacrteHui K
NoJyiepXaHuto BojHOro Oanmanca. Kiaccudukaiust pacTeHUl MO OTHOILIEHUIO K
Bojie. [IpucnocoOieHus )KUBOTHBIX K U3MEHEHHUIO BOJTHOTO PEXUMA.

Cpenpl oOuTaHMS OpPraHM3MOB: BOJHAs, HA3E€MHO-BO3/YILIHAs, IOYBEHHas,
ryOWHHas  TMOANOYBEHHAs, BHYTPUOpPraHuU3MeHHas. DPU3NKO-XMMHUYECKHE
0CcOOEHHOCTH cpea oOuTaHus OpraHu3MoB. llpucrnocoGneHusi OpraHu3MoB K
KU3HU B Pa3HBIX Cpe/ax.

buonoruueckue putmbl. BHennue u BHyTpeHHHE pUTMBbL. CyTOYHBIE U TOJUYHbBIE
putMbl. [IprcnocoOaeHHOCTh OPraHU3MOB K CE30HHBIM H3MEHEHUSIM YCIIOBHM
AKHU3HU.

XKuznennsie popmel opranuzMoB. [lonsrue o >xuzHeHHOM (opme. JKu3HEHHBIE
(GbopMbI pacTeHMil: AepeBbs, KYCTapHUKH, KYCTapHUUYKH, MHOTOJIETHHE TpaBbl,
oJHOJeTHUE TpaBbl. JKuzHeHHbIE (POPMBI KUBOTHBIX: THIPOOUOHTHI, TEOOUOHTHI,
a’poOnoHTHL. OCOOCHHOCTH CTPOCHHMS M 00pa3a KU3HH.

buotnueckue ¢axtopsl. Buabl OMOTHMUYECKMX B3aMMOJAEHCTBHM: KOHKYpPEHIUS,
XHUIIHAYECTBO, cMMOMO03 U ero ¢opmsel. [lapazutusm, koomepanusi, MyTyaau3M,
KOMMEHCAJIU3M (KBapTUPaAHTCTBO, HaXJICOHHMYECTRO). Herpoduueckue
B3aUMOJCHCTBUS  (Tomuyeckue, Qopuyeckue, ¢adbpuueckne). 3HaAUCHUE
OMOTMYECKMX B3aMMOJEHCTBHIA JUIS CYIIECTBOBAHUS OPraHU3MOB B cCpeje
obutanus. [IpyHINI KOHKYPEHTHOT'O UCKJIIOUEHHUS

7.3

DKOJIOTUYECKHE XapaKTePUCTUKU Tomyssinuu. [lomymsiius kak OHoJorHYecKast
cucrema. Posib HEOHOPOIHOCTH cpelibl, PU3NIECKUX OaphepoB U OCOOEHHOCTEH
Ouosoruu BHIOB B (hOPMUPOBAHHH MPOCTPAHCTBEHHOH CTPYKTYPHI TOIYJISIIHN.




OcHOBHbIE MOKa3aTeJM MOMYJALMU: YUCIEHHOCTb, IUIOTHOCTh, BO3pAacTHas M
II0JIOBAsi CTPYKTypa, pOXKIAEMOCTb, IPUPOCT, TEMII pPOCTa, CMEPTHOCTb,
MUTpaLus.

Okosorudeckass CTpykrypa nonyiasuuu. OILleHKa YHCICHHOCTH IIOIYJIALHH.
JluHaMuKa nomyisuuy U e€ peryisuus. buoTudeckui NOTeHIUaN MOIYJISLUH.
MognenupoBanue IOUHAMMKU — nomymsinvu.  KpuBele  pocTa  4YHMCICHHOCTH
nonyisiuuy. Kpuble BbDKMBaHMS. Perynsiius 4MCIEHHOCTH HOMYJSIIMMA: POJb
(GakToOpoB, 3aBUCALIMX M HE 3aBUCAIIUX OT IJIOTHOCTH. OKOJIOIMYECKHE
cTpareruu BUJoB (I- u K-ctparerun).

Ilonatue 006 »sKosormueckol Hume Buaa. MectooOutaHue. MHoromepHas
Mozenb sKkonormdeckor Humm Jx.M. XarunHcona. PazMepsl 3KOIOrm4eckoin
Huuy. [loTeHnnanbHas ¥ peaqn30BaHHAs HULLIH.

Bun xak cucrema mnonynsuuid. Apeanbl BUIOB. Buasl M uX KU3HEHHbIE
CTpaTeruu.  3aKOHOMEPHOCTH  IOBEJEHUS W MWUIPAlMA  >KUBOTHBIX.
buonoruueckue nHBa3MM YyKEPOIHBIX BUI0B

7.4

CooOmiectBa opraHu3MoB. buoneno3 u ero crpykrypa. CBsizu MexIy
opraHuzMamMu B OMOIlEHO3e. DKOCHCTeMa Kak OTKpbITas cucrema (A.J[x.
Tencnu). @yHKUMOHAIBHBIE OJIOKM OPraHU3MOB B DKOCHCTEME: IMPOJAYLIEHTHI,
KOHCYMEHThI, peayleHTtbl. Tpodudeckue ypoBHH. Tpoduyeckue memnu um ceTH.
AbuoTtnueckue 010ku 3KocucteM. [louBel W Wbl B 9KocucTeMax. KpyroBopot
BELIECTB U IIOTOK SHEPTUU B IKOCUCTEME.

OcHoBHbIE TTOKa3aTeIM 3KocUcTeMbl. buomacca u mpoaykuus. DKOJIOTHYECKUE
MUPaMUIbI YUCell, OMOMACChl U SHEPTHUH.

HanpaBneHnHble 3aKkOHOMEpHBIE CMEHBI COOOIIECTB — cyKueccuu. [lepBuunblie u
BTOPUYHBIE CYKLIECCMM M WX IPUYUHBL. AHTPONOIE€HHBIE BO3JCHCTBHA Ha
cykueccun. KinnmakcHoe cooOuiectBo. buopaznoobpasue 1 monHoTa KpyroBopora
BEILIECTB — OCHOBA YCTOHUMBOCTH COOOIIIECTB.

[Ipuponnbie 3KocHUCTEMBI. AHTPONOTE€HHBIE 3KOCHUCTEMBI. ATPOIKOCHCTEMA.
Arponenos. Pa3nnuns Mexxay aHTpONIOTEHHBIMU U TIPUPOJHBIMUA SKOCHUCTEMAaMHU.
Ypboskocucrembl. OCHOBHbIE KOMIIOHEHTHI ypOoakocucteM. ['opojckas ¢iopa u
¢dayna. CuHaHTponu3anus ropoJiIckoi ¢ayHsl. buonoruueckoe u xo3siicTBeHHOE
3HAYEHHUE arpol’KOCHCTEM M ypOOIKOCHUCTEM. 3aKOHOMEPHOCTH (OPMHUPOBAHUS
OCHOBHBIX B3aUMOJECHCTBUI OPraHU3MOB B 3KOCHCTEMAX.

[Iepenoc 3Heprum M BEHIECTB MEXKIY CMEKHBIMU 3KOCHCTEMAMH. Y CTOWYHUBOCTh
OpraHM3MOB, TMONYJISAUNA M D3KOCUCTEM B YCIOBHSAX €CTECTBEHHBIX U
AHTPONOT€HHBIX BO3JICUCTBUI
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buochepa — oOmemnanerapHas o0Oojouka 3emiid, T CYIIEeCTBYeT WU
cyliecTBoBana ku3Hb. YueHue B.M. Bepnaackoro o Ouocdepe. Ob6nactu
6uocgepsl u e€ cocras. JKupoe BemecTBo Onocdeps! U ero PyHKINU.
3aKOHOMEPHOCTH cCyIIecTBOBaHUS Ouocdeprl. OcobeHHOCTH Ouochepbl Kak
mI00anbHOM  JKOcHCTeMBl.  JluHamMuyeckoe  paBHOBecue B Owmocdepe.
KpyroBopotsl BemecTB M OHOr€OXMMHYECKHME LMKIBI (yriepoaa, azoTa).
PurmudHOCTS siBIIeHMIA B Onocdepe.

3onaneHOCTh OMocthepsl. [lonarue o 6umome. OCHOBHBIE OMOMBI CYIIH: TYHApA,
XBOMHBIE Jieca, CMEIIAHHbIE M IIMPOKOJHMCTBEHHBIE Jieca, CTENH, CaBaHHHBI,
MyCTBIHM, TPOIMUYECKHE JIeca, BBICOKOTOpbi. Kmumar, pacTUTENbHBI W
’KMBOTHBI MUP OMOMOB CYIIIH.

CrpykTypa U (YHKIHS XKHUBBIX CUCTEM, OLIEHKAa MX PECYpCHOrO MOTEHIMAaNa U
onocdepHbIX QYHKITUN
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DKOJIOTHYECKUE KPU3KMCHI U UX NPHYMHBL. Bo3nelicTBre ueaoBeka Ha Ouocdepy.




3arpsi3HEHUE BO3IYIIHOU cpeabl. OxpaHa Bo3Ayxa. 3arpsi3HEHHE BOJHOM CPEJIbl.
Oxpana BoAHBIX pecypcoB. Pa3pymienue nmoussl. OXpaHa MOYBEHHBIX PECYpPCOB.
N3menenue knumara.

AHTpPOIIOr€HHOE BO3JCMCTBUE HA PACTUTENIBHBIM W KUBOTHBIM mup. Oxpana
PaCTUTENBHOTO M YKUBOTHOTO MHUpPAa. OCHOBHBIC NMPUHLHUIBI OXPAHbl MPUPOIBI.
Kpacupie kaurn. Ocobo oxpansembie mnpupoansie Ttepputopuu (OOIIT).
Boranuueckue casibl ¥ 300JI0TUYECKHUE TAPKH.

OcHOBHbIE TPHUHIMIIBI YCTOMYMBOIO pa3BUTHUS YEJIOBEYECTBA U MPHUPOJBI.
PanmonaneHOe  TPUPOIOMOIB30BAHUE W COXpPAaHEHHE  OHMOJIOTHYECKOTO
paszHooOpasus 3eMiau

YYEBHO-METOJINYECKOE OBECIIEYEHUE OBPA30BATEJIBHOI'O
INPOLECCA

OBSIBATEJIBHBIE YYEBHBIE MATEPUAJIBI 1J151 YYEHUKA

[Taceunuk B.B., Kamenckuit A.A., Py6rioB A.M. u ap. buonorus. 10 knacc. ba3oBblif ypoBeHb.
— M.: [Ipocsemenue, 2025.

[Taceunuk B.B., Kamenckuit A.A., Py6rios A.M. u nip.

buonorus. 11 knacc. ba3ossiii ypoBens. - M.: IIpocsemienue, 2025.
METOJUYECKHUE MATEPHUAJIBI 1J151 YYUTEJIA

Ilaceunux B.B., IlIBemoB I'.I'. bwuomormsa. OOmas Owmomormsa. 10-11 xmacchl.
Metoauueckoe mnocobue k yuebnuky B.B. Ilaceunmka. — M.: Ilpocsemenue//Ipoda.
(ComepxuT TeMaTH4eCKOe IUIAHUPOBAHUE, MTOYPOUHBIE pa3pabOTKU ¢ yKa3aHWEM 3a/iad ypoKa,
TUTAHUPYEMBIX MPEAMETHBIX, METAMPEAMETHBIX U JTUYHOCTHBIX PE3yNIbTATOB, OCHOBHBIX MOHSATUI
YpOKa, JEATeTbHOCTH YYaIMXCSd W METOTUYCCKHX PEKOMEHIAIMN 110 OpraHW3aluu yIeOHOTO
npoiiecca.)

Amaxuna O.B. bwuonorus. Meroaudeckue peKOMEHAAMH 10  MPOBEICHUIO
nabopatopHbix padbot. 1011 kiacc. bazossiit ypoBens. — M.: BAKO.

bornanos H.A. Iloypounsie pa3pabotku o 6uonoruu k YMK B.B. [Taceunnka. — M.:
BAKO.

Propukos I'.b. CripaBounuk o 6uonoruu uist noarotosku k EI'3. 10—-11 knacesr. — M.:
BAKO.

buonorus. KontponbHo-uzmepurenbubie MaTepuaibl. 10 kmacc / 11 kmacc. — M.:
BAKO.

Otkpeithiii 6ank 3amanuit ®UIIMA mo Owuomormu — ege.fipi.ru (wcmoms3yercs st
noarotoBku K EI'D u Tekyiero KOHTpos).

YHuBepcanbHbli Kogudukarop no ouonoruu (pazmeniéx Ha caiitte ®UIN).

MeTtoaudeckie peKOMEHIAINK M0 TMpernofaBaHuio yuyeOHoro npeamera «buomorus» B
2026/2027 yaebHoM roay (pa3MeriaroTcs Ha mopraie edso0.ru u caiitax pernoHansHbeix UITK).

Pazgen  «BupryanbHble — J1abOpaTOpHble W OpaKTHYECKHE  paboOTB»  —
content.edsoo.ru/lab/ (MaTepuanbl s opraHu3auy J1aOOPATOPHBIX M MPAKTHUYECKUX pabOT Ha
0a30BOM ypOBHE).

OUPPOBBIE OBPA3OBATEJIBHBIE PECYPCbl U PECYPCbl CETH
HUHTEPHET



IMopran «EmuHoe comepskanue oOImero obOpazoBanus» — €0S00.ru (HOpMaTHBHBIE
JIOKYMEHTHI, (henepaiabHbie padoure MpOrpaMMbl, METOIUYECKHE Marepualibl, KOHCTpYKTOp
pabouux IPOrpamMm).

bubimoreka nudpoBoro obpazoBaTeabHOr0 KOHTeHTa — content.edsoo.ru (mudpossie
pecypchl, MHTETPUPOBaHHBIE B TToypouHoe ianupoBanne OPII; cchuiku Ha pecypchl BKIIFOUSHBI
B Koncrpykrop pabounx nporpamm mis 10—11 kmaccoB).

Bupryansubsie gabopaTopHblC ¥ IpakTHUecKue pabotel — content.edsoo.ru/lab/
(MHTEpPAaKTUBHBIC MOJICITH, BUPTYyaJIbHbIE TAOOpATOPUH IS IIPOBEACHHUS 1ab0OpaTOPHBIX PabOT 110
OMOJIOTHH ).

Poccuiickas snektponHas mikoiga — resh.edu.ru/subject/S (Bumeoypoku, KOHCIIEKTBI,
3144, TEMATHYECKHUE KYPCHI 10 OHOJIOTHH).

Enunas xomnekuus mudpoBbix oOpaszoBaresbHbIX pecypcoB — School-collection.edu.ru
(HaGops! UGBPOBBIX PECYpPCOB K yUeOHHKAM, PEKOMEHIOBAHHBIM K HCIOJIb30BAHHIO B IIKOJIAX
PD).

denepanpHblii  LEHTp HHPOPMALMOHHO-00pa3oBaTeNbHbIX pecypcoB — fcior.edu.ru
(unpoBbie 00pazoBaTenbHbIEC pecypchl o Ouonoruu s 10—11 kmaccoB).

IlnaTdopmbl 11 KOHTPOJISI M MOATOTOBKHU K EI'):

OtkpeiThiii Oank 3amanunii OUIIN — ege.fipi.ru (6ank TtectoBbix 3amanuii EI'D mo
Ouonoruu, IEMOBEpCHH, CrielM(DUKAIN, KOAU(DUKATOPEI).

SAunexc.ET'D / Peny ET'D — bio-ege.sdamgia.ru (tpenaxxép Ha 6a3e OTKpHITOro OaHka
3aganuit ®UIIN, Bapuantsl EI'D 2026 rona).
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