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INOACHUTEJIbBHAS 3AIINCKA

[Ipu pa3paboTke mporpaMmbl MO OHOJOTMH TEOPETHYECKYIO OCHOBY JUISI OINPENEIICHUS
MOIXO0J0B K (opMupoBaHHUIO coepxaHus yueOHoro mpenmera «buosiorus» cocraBuim:
koHuenryanbHbie nonoxeHus OI'OC COO o B3auMOOOYCIIOBIEHHOCTH IIEJICH, COJEpKaHUS,
pe3ynbTaToB OOydeHUss U TPEOOBaHUN K YPOBHIO IMOATOTOBKH BBITYCKHUKOB, TOJOXEHHUS 00
o0UIMX LEeNsIX M MPUHIUIAX, XapaKTEPU3YIOLIUX COBPEMEHHOE COCTOSIHME CUCTEMBI CPEIHETO
obuiero oopaszoBanusi B Poccuiickoit @enepanuiu, a Takxke MOJIOXKEHUS O crienuduke OUoIoruu,
e 3HAUYECHUU B TMO3HAHUU KUBOW MPHUPOABI U O0ECNEUYEHHU CYIIECTBOBAHMS YEIOBEYECKOTO
obmiectBa. CorylacCHO Ha3BaHHBIM IIOJIOKEHUSIM, ONPEACICHB OCHOBHBIE (DYHKIIMU MPOrPaMMBbI
1o OMOJIOTHH U €€ CTPYKTYpA.

[Tporpamma no O6uonoruu Aa€t MpeacTaBiIeHUE O IEeNIx, 00 oOuieil cTpareruu 00ydeHus,
BOCIIUTAHUS M PAa3BUTUS OOYyYalOIIUXCS CcpeacTBaMu YydeOHOro mpenmera «buonorus»,
onpezenseT 00s3aTeNIbHOE NPEAMETHOE COJIEpP)KaHUE, €ro CTPYKTYpPY, paclpeleieHHue I10
paszenaM U TeMaM, PEKOMEHJIYEMYIO IOCJIEI0BAaTEIbHOCTh U3yUeHUsl y4eOHOro marepuania c
Y4€TOM MEXIPEAMETHBIX U BHYTPUIPEIMETHBIX CBSI3€H, JOTUKU 00pa30BaTENIbHOIO IMpoliecca,
BO3PACTHBIX OCOOEHHOCTEHN 00yYaroIXCs.

B mporpamme 10 OHONOTMHM Tak)Ke YUYUTHIBAIOTCS TPEOOBaHMS K IUIAHUPYEMBIM
JMYHOCTHBIM, METANpEeJIMETHBIM M MNPEIMETHBIM pe3yinbraTam oOydeHHs B (HOPMUPOBAHHU
OCHOBHBIX BHJIOB Y4€OHO-TI03HABATEIHHON 1€ATEIbHOCTH/y4eOHBIX AEUCTBUN 00yYarOIIUXCS 110
OCBOCHHMIO COJIEpKaHMsI OMOJIOrMYECKOro 00pa30BaHMs.

B nporpamme no 6umosorun (10—11 kiaccel, 0a30BbIil ypOBEHb) pEaIM30BaH MPUHIIMII
IIPEEMCTBEHHOCTH B HW3Y4YeHHHM Ouosioruu, Omarojgapss 4eMy B HEW NpocMaTpuBaeTcs
HalpaBJIEHHOCTh HA Pa3BUTHE 3HAHWM, CBA3aHHBIX C (POPMHPOBAHHUEM E€CTECTBEHHO-HAyYHOI'O
MHUpPOBO33PEHHUS, IIEHHOCTHBIX  OpPUEHTALMil  JIMYHOCTH, SKOJIOTUYECKOTO  MBIIIJICHHUS,
NPEJICTaBICHU O 3J0pOBOM 00pa3e >KM3HU U OEpeKHbIM OTHOLIEHHEM K OKpY’Karouei
npuponHoil cpene. IlosToMy Hapsay c u3ydeHHEM OOLIEOMONIOrMYECKUX TEOpUd, a TakKkKe
3HAHUH O CTPOSHHUH XHBBIX CHCTEM PA3HOTO paHra M CYIIHOCTH OCHOBHBIX IMPOTEKAOIINX B HUX
IPOIIECCOB B TMpOrpaMMe MO OHMOJIOTMH YJEeNeHO BHUMAaHHME HCIOJIb30BAHUIO MOJYYEHHBIX
3HAaHUH B OBCEAHEBHOM JKU3HU Ul PeLICHUs IPUKIAHBIX 3a/1a4, B TOM YUCIIe: TPOPUIAKTUKA
HACJIEICTBEHHBIX  3a00JIeBaHUN  4YellOBEKa, MEJUKO-TEHETHYECKOr0  KOHCYJIbTHPOBAHUSA,
000CHOBaHHUS HKOJIOTUYECKHU 11€JIeCO00pa3HOro MOBEACHUS B OKpYXKarollel MpUpOIHOIl cpene,
aHau3a BIMAHUSA XO3SHCTBEHHOM NEATEIBLHOCTH 4YEJIOBEKa Ha COCTOSIHUE NPUPOAHBIX U
UCKYCCTBEHHBIX JKOCHCTEM. YCWJIEHHE BHUMaHMSA K NPUKIATHON HANpaBI€HHOCTH Y4eOHOTO
npenMera «buosorus» MpoAUKTOBAaHO HEOOXOIUMOCTHIO 00€CTeYeHUs YCIOBHUM Ui pelieHus
OJIHOM M3 aKTyalIbHbIX 33/1a4 MIKOJBbHOTO OMOJIOrHYecKOro o0pa3zoBaHus, KOTOpasi Mpeanoaaraet
dopmupoBaHHEe y O0YYarOIUXCs CHOCOOHOCTH AJaNTHUPOBATbCd K H3MEHEHHMSM JTUHAMUYHO
Pa3BUBAIOILIErOCS COBPEMEHHOTO MUPA.

buonorust Ha ypoBHE cpeaHero o0miero oOpa3oBaHMs 3aHUMaeT BakHOoe MmecTo. OHa
obecrieunBaeT (HOPMHUPOBAHHE y OOYYAIONIUXCS TPEACTABICHUN O HAayYHOW KapTHHE MHpA,
pacumpsieT 1 00001aeT 3HaHUS O )KUBOM MpUpoe, €€ OTIIMYUTEIbHBIX IPHU3HAKaX — YPOBHEBOM
OpraHu3alliil W SBOJIIOLWHU, CO3MAaET YCIOBHS I TO3HAHUS 3aKOHOB YKMBOW TNPHPOJIBI,
dbopmupoBanus (PYHKITMOHAIBHOW TPaMOTHOCTH, HAaBBIKOB 3JI0POBOr0 M Oe30macHOro ooOpasa
’KU3HU, SKOJIOTUYECKOT'O MBIIIICHHUS, IEHHOCTHOTO OTHOILLIEHUS K )KHUBOU MPUPOJE U YETIOBEKY.

Bonbmioe 3HaueHne OWMOJIOTHS HWMEET TakXKe JUIsl pEIIeHUS BOCIUTATEIbHBIX U
pa3BUBAIOIIMX 33Ja4 CpeIHEro oouiero oopa3oBaHus, CoUanu3auu odyJaromuxcs. M3yyenne



Oouosioruun obecrieunBaeT YCIIOBHSI TUTSt dhopmupoBaHus WHTEJUICKTYaJIbHBIX,
KOMMYHHKAITUOHHBIX W HWH(QOPMAIMOHHBIX HABBIKOB, ICTETHYECKON KYIBTYpPBHI, CIOCOOCTBYET
WHTETpaIMi OWOJIOTMYECKUX 3HAHUHN C MPEJCTABICHUSMHU U3 JPYTHMX Y4eOHBIX MPEIMETOB, B
YaCTHOCTH, PU3UKU, XUMHUH U reorpaduu. HazBanHbIe MMOJI0KEHUS O MTpeIHA3HAYCHUH Y4eOHOTO
npenmera «buonorus» COCTaBUIM OCHOBY JUIsl ONpENEIeHHs MOAXOI0B K OTOOpy H
CTPYKTYPHUPOBAHHIO €TO COACPIKAHUS, TTPEIICTABICHHOTO B IPOrpaMMe 0 OMOJIOTHH.

OTt60p conepkanus yaeOHOro nipeameTa «bronorus» Ha 6a30BOM ypOBHE OCYIIECTBIIEH C
MO3UIUI KyJIbTYpOCOOOPA3HOTO MOAX0/1a, B COOTBETCTBUU C KOTOPHIM OOYyYarOUIUecs JOJIKHBI
OCBOUTH 3HAHUS U YMEHHs, 3HaUMMble sl (POPMUPOBAHUS OOIIEH KYJIbTYpHhI, ONpeaesStoe
aJICKBaTHOE TIOBEJICHUE 4YEIIOBEKA B OKPYXKAIOMIEH NPUPOAHON cpene, BocTpeOOBaHHBIC B
MOBCETHEBHOM JKM3HU U MPAKTHUECKOU JAesTelbHOCTH. Oco00€ MECTO B 3TOM cHUCTEeMe 3HAHUU
3aHUMAIOT D3JEMEHTBl COJIEpP’KaHUs, KOTOphIE CIyKaT OCHOBOM g (QOpMHUpPOBaHUS
MPEACTABICHUI O COBPEMEHHON €CTECTBEHHO-Hay4HOW KapTUHE MHpa M LEHHOCTHBIX
OpHUEHTAIUAX JTUYHOCTH, CTIOCOOCTBYIONIMX I'YMaHU3AIUN OHOJIOTHYECKOro 00pa3oBaHUs.

CTpyKTypHpOBaHUE COJCpXKaHUS Yy4eOHOro Marepwaja B MporpaMMe IO OWOJIOTHH
OCYIIECTBIICHO C YYETOM MPUOPUTETHOIO 3HAYEHUS 3HAHUN 00 OTIIMUUTENIBHBIX OCOOEHHOCTAX
JKUBOW MPUPOABI, O €€ YPOBHEBOM OpraHu3alid MU 3BOJIIONUU. B COOTBETCTBUM € 3TUM B
CTPYKType yueOHOro mnpeamera «bHOIOTHs» BBIIEIEHBI CIACAYIOIINE COACPKATEIbHbBIC JTUHUU:
«buonorust kak Hayka. MeToibl HAy4YHOTO TO3HaHUM», «KileTka Kak OMOJIOTHYECKas CUCTEMAY,
«Opranu3m Kak Ouosornyeckas cuctemay, «CuctemMa ¥ MHOroodpaszue OpraHM4ecKoro Mupay,
«OBOTIOLHUS )KUBOU MPUPOIBD», «IKOCUCTEMBI M IPUCYIITUE UM 3aKOHOMEPHOCTH.

enr wm3ydenus yuebHoOro mnpeamera «buosorus» Ha 06a30BOM YpPOBHE — OBJIAJCHHUE
00yJaronMMucs 3HAHUAMH O CTPYKTYPHO-(YHKIIMOHAIBLHON OpraHU3allMM >KUBBIX CHCTEM
pa3HOro paHra u mpuoOpeTeHrne YMEHHUI UCIOIB30BaTh 3TU 3HAHMS ISl TPAMOTHBIX JIEHCTBHI B
OTHOIIEHUH 00BEKTOB KMUBOW IPUPOJIBI U PEIICHUS PA3IUYHBIX )KU3HEHHBIX MTPOOIIEM.

Hoctmwxkenne 1enu u3ydeHus ydeOHoro mnpeamera «buosorusi» Ha 0a30BOM YpOBHE
obecreunBaeTcs peleHrueM CAeAYyIOIMMX 3a/1a4:

OCBOEHHE OOYYaIOIIMMHUCA CHCTEMbl 3HAaHUH O OHOJOTHYECKHX TEOpHUAX, YUCHHSX,
3aKOHAX, 3aKOHOMEPHOCTSX, THUIOTEe3axX, MpaBUiaX, CIyKallMX OCHOBOH Il (OPMHUpPOBaHUS
MPEACTABICHUN O €CTeCTBEHHO-HAYYHOM KapTHHE MHUpa, O METOJaX HAyYHOTO TO3HAHUA,
CTPOCHHH, MHOTOOOpPa3MU M OCOOCHHOCTSX MHBBIX CHCTEM pPa3HOTO YpPOBHS OpraHHU3allvu,
BBIJIAIOIINXCS] OTKPBITUSAX  COBPEMEHHBIX UCCIIEIOBAHUSIX B OMOJIOTHH;

dbopMupoBaHHe Yy OOYYarOMIMXCS MMO3HABATEIbHBIX, WHTEIICKTYalbHBIX W TBOPYECKHX
CITOCOOHOCTEN B MPOIECCE aHAIM3a JIAaHHBIX O MYTSAX Pa3BUTHS B OMOJOTUM HAYYHBIX B3TJISAJIOB,
UJIeH ¥ TIOJIX0/I0B K U3YyYEHHUIO JKUBBIX CUCTEM PA3HOTO YPOBHS OpPraHU3aINH;

CTaHOBIIEHHE Yy oOOydJarommxcsi oOmmell KymbTyphl, (DYHKIHOHAIBHONH TPaMOTHOCTH,
pa3BUTHE YMEHHU OOBSCHSATH U OIEHUBATH SBICHHUS OKPYXKAIOMIETO MUpPA JKUBOW MPHUPOABI Ha
OCHOBAHUWU 3HAHHWH U OMBITA, TTOJTYYCHHBIX TTPH U3YICHUH OUOJIOTHH;

dbopMupoBaHHe y OOYYArONIUXCS YMEHUN WLTIOCTPUPOBATh 3HAYCHHE OMOJOTHYECKUX
3HAHUW B MPAKTUYECKOM JEATEIbHOCTH YEJIOBEKa, Pa3BUTUU COBPEMEHHBIX MEIUIIUHCKHUX
TEXHOJIOTUI U arpoOHOTEXHOJIOT HiA;

BOCMHUTAHUE YOEXKIEHHOCTH B BO3MOXHOCTH TO3HAHUS 4YEJIIOBEKOM >KUBOW MPUPOJIBL,
HE00X0UMOCTH OEpeKHOr0 OTHOIICHUS K Hel, COOTIOCHHS AITUUECKUX HOPM MpHU MPOBEACHUU
OMOJIOTMYECKUX UCCICIOBAHMIA;

OCO3HAHHE [EHHOCTU OMOJOTMYECKUX 3HAHWMA JJIsl TIOBBIIICHHUS YPOBHS KOJOTHYECKOU
KYJIBTYpBI, U151 QOPMUPOBAHUS HAYYHOTO MUPOBO33PEHHUS;



NpUMEHEHHE TPHOOPETEHHBIX 3HAHWN W YMEHUH B TOBCEIHEBHOW JKWU3HU JUIS OLECHKH
MOCJEICTBUIA CBOEH JEATENIFHOCTH IO OTHOIICHUIO K OKPY)KAIOLIEH cpene, COOCTBEHHOMY
3JI0pOBBIO, 000OCHOBAHHE U COONIOICHHE Mep MPOUIIaKTHKH 3200JIeBaHU.

B cucreme cpennero obmiero oopazoBanus «buosorus», nydaemas Ha 0a30BOM YpOBHE,
SIBIISICTCS  00SI3aTEIbHBIM yYEOHBIM TIPEJAMETOM, BXOJSAIIMM B COCTaB IPEIMETHOH 00acTH
«EcTecTBEeHHO-HAYYHBIC ITPEIMETHI.

Jlist u3ydenust Ouosioruu Ha 0a30BOM YPOBHE CPETHEro 00IIero oopa3oBaHUsl OTBOAUTCS
68 yacoB: B 10 ximacce — 34 vaca (1 gac B Henenio), B 11 kimacce — 34 gaca (1 gac B Henenio).



COJAEP)KAHUE OBYYEHUA
10 KJIACC

Tema 1. buoJsiornsi Kak Hayka.

buonorus kak Hayka. CBsi3b OMOJIOTMH C OOIIECTBEHHBIMU, TEXHHYECKUMHU U JPYTUMU
€CTECTBCHHBIMU HayKaMu, (uiocoduei, 3TUKOH, I3CTETUKONM u mpaBoM. Ponp Ouonoruu B
dbopMUPOBaHUN COBPEMEHHOM Hay4yHOU KapTUHbI Mupa. CucTeMa OMOJIOTHYECKUX HayK.

MeTtop1 TO3HAHUS KUBOU PUPOIbI (HAOIIOJeHIE, SIKCIIEPUMEHT, OUCaHUE, U3MEPEHHE,
KJ1accU(UKals, MOJICTUPOBAHKE, CTATUCTUYECKAsi 00pabOTKa TaHHBIX).

JdemMoHcTpaumMu:

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

Tabmuis! U cxeMbl: «MeToIbI TO3HAHUS )KUBOW TPUPOJIBI.

JlaGopaTopHble U MpaKkTH4YecKne padoThbi:

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

Tema 2. JKuBble cucTeMbl H UX OPraHU3aIUA.

Kupble cuctembl (OMOCHCTEMBI) Kak MpeAMeT u3ydeHus Ouonoruu. OTIWYME >KHUBBIX
CHUCTEM OT HEOPTAaHUYECKOU MPUPOIBI.

CpolicTBa OuwocucTteM H HWX pa3HooOpasue. YPOBHU OpraHu3alid  OUOCHCTEM:
MOJIEKYJISIPHBIMA,  KIJIETOYHBIM,  TKAaHEBbIM, OPraHU3MEHHBIM,  IONYJSIIUOHHO-BUIOBOM,
HKOCHUCTEMHBIH (OMOreo1eHOTUYECKHI), OMOC(hepHBI.

JdemoHcTpaumu:

Tabmuupl 1 cxembl: «OCHOBHBIE TPU3HAKK IKU3HUY», «YPOBHH OpraHU3AIMH KUBOUH
MPUPOIBI.

O6opynosanue: moaens Monekynsl JJHK.

Tema 3. XuMHUYeCKHUIl COCTAB U CTPOEHUE KJIETKH.

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

OyHKIMM BOJBI M MHUHEpAIbHBIX BeleCcTB B KieTke. [logaepiaHue OCMOTHYECKOTO
OanaHca.

benku. CocraB u cTpoeHue 6€IKOB. AMUHOKUCIOTEI — MOHOMEPHI OenkoB. HezameHnmblie
U 3aMEHHUMbIE AMHHOKHCIOTHL. AMHHOKHCIOTHBIA COCTaB. YPOBHH CTPYKTYphl OEIKOBOI
MOJIEKYJbI (TIepBUYHAs, BTOPUYHAS, TPETHYHAS W YETBEPTUYHAS CTPYKTypa). XUMHUYECKUE
cBoicTBa OenkoB. bruonornyeckue GyHKIIM OEITKOB.

®epMeHThl — Ouosiornyeckue KaraiauzaTopbl. CTpoeHHe ¢GepMeHTa: aKTHUBHBIA LIEHTD,
cyoctpatHas cnenuduuHoctb. Kodepmentsl. Burtamunbl. OTinuuss  QepMEHTOB  OT
HEOPraHWYECKHUX KaTallu3aToOpOB.

YrneBoapl: MOHOCaxapuabl (TJIFOKO3a, pud03a U 1e30KCHpuO03a), Aucaxapuasl (caxaposa,
JAKTO3a) W TMojucaxapuibl (Kpaxmaj, TJIMKOTEH, IIeJUTI0NI03a). buosorundeckue QyHKIUN
YIJIEBOJOB.

Jlunuasl:  TpUraMuepunsl, Qochonununel, crepouabl. [uapopunbHO-THAPOGOOHBIE
cBoiictBa. buonornyeckue ¢pynkuuu aununoB. CpaBHEHHE YIIIEBOJOB, OEIKOB U JUMHAOB Kak
HMCTOYHHKOB YHEPTUU.



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

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

Knerka kak menoctHas >xuBasi cucrema. OO1ie Mpu3Haky KJIETOK: 3aMKHYTasi HapyKHast
MeMmOpaHa, monekyisl JIHK kak renerudeckuil anmnapar, cuctemMa CUHTE3a Oelka.

Tunsl KIETOK: JyKapuoTHdeckas M mpokapuoTuueckas. (OcoOEHHOCTH CTPOEHUSs
MPOKapUOTUUYECKON KIeTKU. Kietounas crenka 6akrepuii. CTpoeHHE 2YKapHOTUYECKON KIICTKH.
OCHOBHBIE OTJIMYHS PACTUTEIILHON, )KUBOTHOM U TPHOHON KIIETKH.

[ToBepXHOCTHBIE CTPYKTYPBI KJIETOK — KIJIETOYHAS CTEHKA, TNIMKOKAIHUKC, UX (DYHKIIHH.
[InasmaTtuueckas MeMmOpana, e€ cBoicTBa M (QyHkuuu. lluTomnmazmMa u e€ OpraHOUIBL
OnnomeMOpannbie opranous! kinetku: JIIC, anmapat ['onbmku, muzocoMmsl. [lomyaBToHOMHBIE
OpraHou/bl KJIETKU: MHUTOXOHAPUH, IIacTuiabl. IIpomcxoxaeHne MHUTOXOHAPUNA M IJIACTHUI.
Bunst mitactun. HememOpaHHbIe OpraHOUIbI KIIETKU: pUOOCOMBI, KJIETOUYHBINA LIEHTP, IEHTPUOJIH,
PECHUUKH, KTI'yTUKU. DyHKIIMN OPraHOUAO0B KIETKU. BKitoueHus!.

SAnpo — perynsaTopHsIi eHTp KieTku. CTpoeHue sijipa: saaepHas o00I04Ka, Kapuoria3ma,
XPOMAaTHH, AJIPHIIIKO. XPOMOCOMBI.

TpaHcIOpT BEIIECTB B KIIETKE.

JdeMoHcTpanum:

[Toptpetsl: A. JleBenryk, P. I'yk, T. llIann, M. IlIneiinen, P. Bupxos, Ixx. Yorcon, @.
Kpuk, M. Yunkusnc, P. ®panknun, K. M. bap.

Huarpammbl:  «PacnpenesieHMe XMMHYECKHX JJIEMEHTOB B  HEXKHUBOU  IPUPOAE,
«PacnpeneneHrne XuMUYECKUX 3JIEMEHTOB B JKUBOU MPUPOJIEN.

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

OOGopynoBaHue: CBETOBOW MHKPOCKOI, OOOpYyJIOBaHWE ISl MPOBEACHUS HAOIIOICHUIH,
WU3MEPEHHM, IKCIIEPUMEHTOB, MHUKPOIPENapaThl PACTUTEIBHBIX, KUBOTHBIX M OaKTepUaIbHBIX
KJIETOK.

JlabopaTopHblie U NpaKkTHYeCKHe padoThI:

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

JlaboparopHass pabora Ne 2. «M3yuyeHWe CTpOCHHSI KJIETOK PACTCHUM, XKMUBOTHBIX U
OakTepuii Mol MUKPOCKOIIOM Ha TOTOBBIX MUKpPOIIpenapaTax U UX OMHCAHUEY.

Tema 4. /KuzHeneATeJIbHOCTh KJIETKH.

OO6meHn BemiecTB, WIM MeETa0OMU3M. AcCCUMWIANMS (IJIaCTHUECKU OOMEH) u
JUCCUMUIIALIUS (SHEPreTUYecKrii 0OMeH) — IBe CTOPOHBI €AMHOTO Tpolecca MeTadonu3ma. Ponb
3aKOHOB COXPAHEHHUS BEIECTB M SHEPTUU B IOHUMAaHUHU MeTaboIn3Ma.

Tunber oOMena BemiecTB: aBTOTpOdHBIN U reTepoTpodHbii. Pons pepmeHTOB B 00MEeHE
BEIIECTB U MPEBPALICHUH SHEPTUHU B KIIETKE.

@®otocunTe3. CBeroBas u TeMmHOBas ¢a3bl ¢orocunrte3a. Peakiun ¢dorocuHTesa.
DddextuBHOCT PoTOCHHTE3a. 3HAUEeHUE HOTOCUHTE3A IS KU3HU Ha 3emie. BriusHue ycrnoBuit
cpenbl Ha (POTOCUHTE3 U CIIOCOOBI MOBBIIIEHUS €T0 MPOAYKTUBHOCTH Y KYJIbTYPHBIX PaCTEHUH.



XemocuHTe3. XEMOCHHTE3UPYIOIUe OakTepuu. 3HAUCHHE XEMOCHHTE3a I KU3HH Ha
3emie.

Ouepreruyecknii oOMeH B KieTke. PacmieruieHme  BEIIECTB, BBICICHHE U
AaKKyMYJIMPOBAHHE SHEPTUU B KJIETKE. DTallbl S3HepreTndyeckoro oomena. ['nukonus. bpoxxenue u
ero Buabl. KucinopoaHoe oxkucieHue, WIM  KIETOYHOE  JbIXaHue. OKHUCIUTENbHOE
dochopmmmpoBanre. DPPEKTUBHOCT IHEPTETUIESCKOTO OOMEHA.

Peakuuu wmarpuuHoro cuHTte3a. leHernueckas wunpopmamms u JHK. Peanmmzanus
reHeTH4YecKol mHpopmanuu B KiIeTKe. | eHeTHUeCKHil KOJ M €ro CBOMCTBA. TpaHCKpHUIILIHS —
MatpuuHblii cuate3 PHK. Tpancisius — 6uocunTe3 Oenka. Drtamnbl TpaHcaanun. Koauposanue
aMHHOKHUCIOT. Pons pubocom B OnocuuTe3e Oernka.

Hexnerounsie ¢opmbl ku3Hu — Bupychl. Mcropust otkpeitus BupycoB (. W.
HBanoBckuit). OCOOEHHOCTH CTPOEHUS U KU3HEHHOTO LUKJA BUpYcoB. baktepuodaru. bonesnu
pacTeHUi, )KUBOTHBIX U YEJIOBEKa, BhI3bIBa€Mble BUpycaMu. Bupyc umMmyHoepUIMTa YeT0OBEeKa

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

IToptpetsi: H. K. Konbuos, /1. . UBanosckuit, K. A. Tumupsszes.

Tabmumer  w cxembl:  «Tumel  muTanusy, «Metabomm3m»,  «MUTOXOHAPHUSY,
«OHepreTuueckuii oomMen», «Xnopormnacry, «Porocuntes», «Crpoenue HK», «Ctpoenue u
dbyHknuoHupoBanue reHa», «Cunre3 Oenka», «['eHernueckuid  kom», «Bupych»,
«bakrepnodarn», «Ctpoenune wu ku3HeHHbld 1mKi Bupyca CIIMla, OGakrepuodaray,
«Permmukanus JJTHK».

O6opynoBanue: moaenu-ammukauu «Yasoenne [IHK u tpanckpunims», «buocunres
Oenka», «CTpoeHue KIeTKn», Mojens cTpykTypsl JJHK.

Tema S. PasMHOKeHHe M HHAMBUHAYAJIbHOE PAa3BUTHE OPraHU3MOB.

KneTounslii 1uKi, WM KU3HEHHBIM 1ukn kinerku. MuTepdaza m mutos. Ilpoueccsl,
nporekaromue B uHTepdasze. Permmukanus — peakuuss marpuunoro cunteza JHK. Crpoenue
XpoMOCcOM. XPOMOCOMHBI HAa0Op — KapHOTHUI. JIUTUIOMAHBIA M TalIOMIHBIM XPOMOCOMHBIE
Habopbl. Xpomatuasl. LluTonoruueckue OCHOBBI Pa3MHOXKEHUS U MHAWBHIYaTbHOTO Pa3BUTHUS
OpraHNU3MOB.

Henenne xnerkn — muto3. Crammm mwurosa. [Ipomeccel, mpoucxondiyue Ha pasHBIX
CTaJusAX MUTO3a. bUOJIOrMYEeCKUI CMBICII MUTO3A.

[Tporpammupyemasi TuOesb KIETKH — aromnTo3.

@opMBl  pa3MHOXKEHMsSI OpraHu3MoB: Oecrosioe W mojioBoe. Buapl Oecnonoro
Pa3MHOXKEHUS: JIeJIeHHE HaJBO€, MOYKOBaHHE OJHO- U MHOTOKJIETOYHBIX, CIIOPOOOpa3oBaHUE,
BEre€TaTUBHOE pa3MHOKEHHE. VICKyCCTBEHHOE KIOHHPOBAaHUE OPraHU3MOB, €0 3HAYEHUE IS
CEJICKLIUH.

[TonoBoe pa3MHOKEHUE, €T0 OTIIMYUS OT OECIIONOrO.

Meiio3. Cragum meito3a. Ilpoueccel, mpoucxoasdimue Ha craausx menosa. [loBenenue
xpomocoM B Meio3e. Kpoccunrosep. buosiornueckuii cMbIci ¥ 3HaYeHUE Mei03a.

["ameTorenes — mnpouecc 00pa3oBaHUs MOJOBBIX KJIETOK y KMBOTHBIX. [10JIOBBIE Kene3bl:
CEMEHHHUKU U sSMYHUKH. OOpa3oBaHME W Pa3BUTHE IMOJOBBIX KIETOK — rameT (CrnepMaTro3oup,
SUICKIIETKa) — CcIepMaToreHe3 W oBoreHe3. (OCOOCHHOCTH CTPOSHHUS SHIEKIETOK U
cnepmaro3onioB. OmionorBopenue. [lapreHorenes.

NuauBuayanbHOe pa3BUTHE (OHTOTeHE3). OMOpPHOHAIBHOE pa3BUTHE (IMOpPUOTEHE3).
Otanbl 3MOPHOHATBHOIO Pa3BUTHA Y IMO3BOHOYHBIX JKUBOTHBIX: JAPOOJICHHE, TracTpyssius,



opraHoreses. IloctamMOproHanbHOe pa3BUTHE. THIBI NOCTAIMOPHOHAIBHOIO Pa3BUTHS: IPAMOE,
HenpsiMoe (TMYMHOYHOE). BriusiHue cpeapl Ha pa3BUTHE OPraHU3MOB, (DaKTOPBI, CIOCOOHBIC
BBI3bIBATH BPOXKACHHBIE YPOICTBA.

Poct u pazButue pacreHuil. OHTOreHe3 IIBETKOBOIO PACTEHUSA: CTPOCHUE CEMEHM, CTaIUN
pa3BUTHS.

JdemoHcTpaumuu:

Tabmuubl u cxembl: «@OpPMBbI Pa3MHOKEHHUSI OPraHU3MOBY, «/IBOIHOE OII0OTBOPEHHUE Y
LBETKOBBIX pPAaCTeHUN», «BereraTuBHOE pa3MHOXKEHUE pacTeHUi», «JleleHne KIETKU
Oaktepuit», «CTpoeHHe MOJIOBBIX KIETOK», «CTpoeHHe XpOMOCOMBI», «KIIeTOUHBIH LMK,
«Permmukanus ITHK», «Muto3», «Meios», «lIpsamoe u HenpsiMoe pa3Butue», «l'amerorenes y
MJIEKONUTAIOIIUX U YesloBeKa», «OCHOBHBIE CTaJUU OHTOTEHE3a».

Ob6opynoBaHue: MHUKpPOCKON, MHKporpenaparbl «CrepMaTo30ubl MIIEKOIUTAIOIIEr 0%,
«linexnerka Miekonurawpomero», «KapuokuHe3 B KiIE€TKax KOpellKa JyKa», MarHUTHas
MoJenb-ammInKanys «/lenenue knetkny, moaens JJHK, mogens meradazHoil XpOMOCOMBI.

JlabopaTopHble 1 NpakTHYeCKHE PAdOThI:

JlaGopatopHas pabota Ne 3. «HabmrofeHne MuTO3a B KJIETKaX KOHUMKA KOpELIKa JIyKa Ha
TOTOBBIX MUKpOIIpenapaTax».

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

Tema 6. HaciiencTBeHHOCTH M H3MEHYHMBOCTH OPraHU3MOB.

IIpenmer n 3agmaunm reHetuku. Mcropus pasButus reHetuku. Ponb muTtonorun wu
SMOpHOJIOTHUN B CTAHOBJICHUU F'eHETUKHU. BKi1ag poCCHICKUX U 3apyOEKHBIX YUEHBIX B Pa3BUTHE
FeHeTUKU. MeTobl TEeHETUKH (TUOPHUIIOJIOTUYECKUM, LHUTOT€HETHYECKUM, MOJIEKYIIpHO-
reHeTuuecknii). OCHOBHbBIE TEHETUUECKUE MTOHATHS. ['eHeTnYecKass CMUMBOJIMKA, UCTIONb3yeMas B
CXEMax CKpEIMBAaHUN.

3aKOHOMEPHOCTH  HAcCJelOBaHUS  NPU3HAKOB, ycTaHOBJIEeHHble [. MeHnaenem.
MonoruOpuaHoe CKpenBanue. 3aKoH eMHO00pa3usi THOPUAOB MEPBOTO mokoJieHus. [IpaBuino
JOMMHHUPOBAaHMsI. 3aKOH pAcIIEIUICHHs Mpu3HakoB. ['mmore3a yucroTel raMer. llomHoe u
HEIOJIHOE JOMUHUPOBAHUE.

JurubpunHoe ckpemMBaHME. 3aKOH  HE3aBUCHMOrO  HACJEIOBaHUS  MPU3HAKOB.
[{uToreHeTHyeckne OCHOBBI JUTMOPHIHOTO CKPEIIMBAHUSA. AHAJIM3UPYIOLIEE CKpellMBaHUE.
Vcnonb30BaHne aHATM3UPYIOLIETO CKPEIIMBAHUS [T OTIPE/IETICHUs] TEHOTUIIA OCOOH.

CueruienHoe HacienoBaHue mnpusHakoB. Pabora T. Moprana 1o CLEMJICHHOMY
HacJeI0BaHNI0 TeHOB. HapyllieHue cluemnieHns TeHOB B pe3yibTaTe KPOCCHHIOBEpa.

XpOMOCOMHAasI TEOPHUS HACJIEACTBEHHOCTH. | eHeTHYeCKre KapThl.

I'eneruka nona. XpoMOCOMHOE OIPENEICHUE 0Ja. AYTOCOMBI U IIOJIOBBIE XPOMOCOMBI.
I'omorameTHele M rereporaMeTHble opraHusmbl. HacimenoBaHue IPU3HAKOB, CLECIUIEHHBIX C
MTOJIOM.

W3meHunBOCTh. BHIbl ”3MEHUNBOCTH: HEHACIIEICTBEHHAS U HACleACTBEHHas. Ponb cpebl
B HEHACJIEJICTBEHHOW HW3MEHUYMBOCTU. XapaKTEPUCTUKAa MOJM(PHUKAIMOHHON HW3MEHYHUBOCTH.
Bapuanmonsslil psn v BapuanuonHas kpusas. Hopma peakiuun npusnaka. KonnuecTBeHHblE U
Ka4yeCTBEHHbIE PU3HAKU U UX HOpMa peakiuu. CBoicTBa MOAU(PHUKAIIMOHHON U3MEHYMBOCTH.

HacnencrBeHHasl, niaM reHOTUIMYECKas, U3MEHUMBOCTh. KOMOMHATHBHAs M3MEHUUBOCTb.
Meiio3 ¥ TMONOBOM TpoIecC — OCHOBA KOMOMHATHBHOW WM3MEHUMBOCTH. MyTalliOHHAs
u3MeH4nBOCTh. Kraccu¢ukanuss MyTanuii: TeHHbIE, XpOMOCOMHBIE, T'€éHOMHble. YacToTra U



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

BuesinepHast HacI€e1CTBEHHOCTh U H3MEHUMBOCTD.

I'enetuka uyenoBeka. Kapuorun uenoBeka. OCHOBHBIE METOJbl T€HETUKH YEJIOBEKa:
reHealoTnYecKuii, OJIM3HELUOBbIM, IMTOreHETUYECKUH, OHMOXUMHUYECKHUM, MOJEKYISIpPHO-
reHeTuyeckuil. COBpEMEHHOE OIIpe/eICHUE TEHOTHUIA: IIOJHOTEHOMHOE CEKBEHHPOBAHHUE,
TeHOTUIIUPOBaHKEe, B ToM uwucie ¢ nomomipio II[[P-ananu3a. HacnencTBeHHbie 3a0oiieBaHus
YyelloBeKa: TIeHHble Ooyie3HH, OOJIE3HM C  HAclIeACTBEHHON MpPeIpacloiokKEHHOCTHIO,
XpoMocoMHbIe Oone3Hu. ComaThueckue M TeHepaTHBHble MyTaluu. CTBOJOBBIE KIIETKH.
[TpuHIMIBL 370POBOTO 00pa3a KHU3HHU, TUATHOCTUKHU, MPO(PUIAKTUKY U JICYCHUS! TEHETHUECKUX
Oone3Hell. MeauKO-TeHETUUECKOE KOHCYJIbTUPOBAHHUE. 3HAUEHHE MEAMIIMHCKONW T€HETHUKU B
MPEIOTBPALICHUH U JICUEHUU TeHETUYECKIX 3a00JIeBaHUH YeTIOBeKa.

JdeMoHcTpanum:

[Moptpetsr: I'. Mennens, T. Mopran, I'. ne ®pus, C. C. YerBepukos, H. B. Tumodeen-
Pecosckmii, H. 1. BaBuios.

Tabmuipl u cxeMbl: «MOHOTHOPUAHOE CKPEIIMBAHUE M €r0 IUTOTeHETHYECKas OCHOBAY,
«3aKOH pacHICIUICHHs] M €ro IMTOT€HETUYECKass OCHOBa», «3aKOH YHCTOTBI TaMeTy,
«durnbpunnoe ckpemmBanuey», «LluTonornyeckue OCHOBBI IUTHOPUIHOTO CKPEIIUBAHUS»,
«Mero3y, «B3anmoneicTBie ajielIbHbIX T'€HOBY, «[ €eHeTHnYeCKrue KapThl pACTEHUM, JKUBOTHBIX
u 4yenoBekay, «l'eHeTuka mona», «3aKOHOMEPHOCTHU HACJIEAOBAHMS, CLEIUIEHHOTO C IOJIOMY,
«Kapuotunsl dYenoBeka U KHUBOTHBIX», «Buasl u3MeHunmBocTH», «MoandukanmuoHHas
U3MEeHUYUBOCTh», «HacnenoBanue pesyc-gakropay, «l'eHeTnka rpymnn KpoBu», «MyTalMoHHas
WU3MEHYUBOCTbHY.

Ob6opynoBaHue: MoAeTU-aNMIUIMKaIuu «MoHoruOpuaHOe CcKpemuBanue», «HemnomaHoe
JOMUHUpOBaHuEe», «JluruOpugHoe ckpemuBanue», «llepekpéct XpomMocom», MHKpPOCKOI U
MuKpornpenapar «J/{po3oduna» (Hopma, myraunuu (Gopmbl KpbUILEB U OKPAcKu Tena), repoapuit
«I"opox moceBHOW».

JlabopaTopHblie U IpaKTHYeCKHe PadoThI:

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

JlaGopaTtopnast pabota Ne 6. «M3ydeHne Momu(PpUKAIMOHHON U3MEHUYUBOCTH, TTOCTPOEHUE
BapHallMOHHOTO psiZia U BapUallMOHHOW KPUBOI».

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

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

Tema 7. Cesiekuusi oprann3moB. OCHOBBI OMOTEXHOJIOTHH.

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

CoBpeMeHHBIE METOJIbI CeNEeKIHMU. MacCOBBI U MHAWBUIYAIbHBIH OTOOPHI B CENEKLIUU
pacTeHui u kUBOTHBIX. OLIeHKa 3KcTepbepa. bIM3KkopoACTBEHHOE CKpEeIMBaHNEe — HMHOPUIMHT.
Uucras nwHusa. CkpenyBaHWe YWCTHIX JIMHWK. ['erepo3uc, WM THOpUIHAS CHIIA.
Hepoacreennoe ckpemuBanue — aytopuaunr. OtnanéHHas ruOpuauzanuss M e€ yClexu.
HcKycCTBEHHBIM MyTareHe3 U IIOJIYy4YEHUE IOJUIUIONAOB. JIOCTHIKEHHs CEJIEKUUU PACTEHUH,
YKUBOTHBIX U MUKPOOPTraHU3MOB.



buotexHosoruss Kak oTpaciab MPOW3BOACTBA. ['€HHash HWHXKEHEpHs. OTamnbl CO3JaHUS
pexomOuHanTHOM JIHK u Tpancrennsix opranusmon. Kiierounas wnnxenepus. Knetounsie
KYJbTYpbl. MUKPOKIIOHAJIBHOE pa3MHOXKEHHUE pacTeHUu. KIIOHMpOBaHUE BBICOKOMPOAYKTUBHBIX
CEJIbCKOXO3SUCTBEHHBIX OPraHW3MOB. OKOJOTHYECKHMEe M dTudeckue mnpobiemsl. MO -
FeHETUYECKU MOIU(DUIIMPOBAHHBIE OPTaHU3MBI.

JlemMoHCTpauu:

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

Tabmupel u cxeMmbl: kapta «LIeHTpbl MPOMCXOXKIEHUS M MHOTrooOpasusi KyJbTYpPHBIX
pacteHui», «llopoabl JoOMalIHUX XKUBOTHBIX», «CopTa KyJbTYpHBIX pacTeHu», «OTnanéHHas
rubpuam3anusy, «Paboter akamemuka M. @. UBanoBay, «[lomummonnus», «OOBEKTHI
ouorexHonorun», «Kierounsie KylabTyphl U KJIOHHpOBaHUE», «KOHCTpynpoBaHHE U MEPEHOC
TE€HOB, XpPOMOCOM).

O6opynoBaHue: MyJIsSKU IJIOJOB U KOPHEIUIOAOB JUKHX (OPM U KYIBTYPHBIX COPTOB
pactenuii, repoapuii «CellbCKOX03UCTBEHHBIC PACTSHUS.

JlabopaTopHble 1 NpakTHYeCKHE PAdOThI:

Okckypeusi «OCHOBHBIE METOMABI U JIOCTHXKEHUS CEJIeKIMU PACTeHMH M KUBOTHBIX (Ha
CEJICKIIMOHHYIO CTaHIUIO, TUIEMEHHYIO (hepMy, COPTOUCIHBITATEIbHBIA YYacTOK, B TEIJIMYHOE
X035TUCTBO, JTA0OPATOPHUIO arpOYHUBEPCUTETA WIIH HAYYHOTO IICHTPA)».

11 KUIIACC

Tema 1. JBosonMOHHAsA OHOJIOTHS.

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

CBuzerenscrBa dBomonuu. [laneoHTosnornyeckue: mNOCIEA0BATENbHOCTD IOSIBICHHUS
BUJIOB B MaJICOHTOJIOIMYECKOH JIETONUCH, NIepexo/iHbie (opMbl. bruoreorpaduueckue: cxoacTBo
U paznnume GayH U Qpop MaTEpUKOB U OCTPOBOB.

OMOpPHOIOrMYECKHE: CXOJCTBA U pa3iuuus SMOPHOHOB pPa3HBIX BUIOB IO3BOHOYHBIX.
CpaBHUTENBHO-aHATOMUYECKHE: TOMOJIOTMUYHBIE, AHAJOTWYHBIC, PYIMMEHTapHbIE OpPraHbl,
aTaBU3Mbl. MOJIEKYJIIPHO-OMOXUMHUYECKUE: CXOJCTBO MEXAaHHW3MOB HACIEICTBEHHOCTH U
OCHOBHBIX METab0IMUYECKUX ITyTeH y BCEX OpraHU3MOB.

OpomonoHHass Teopuss Y. [lapBuna. [lpeanochuiky BO3HMKHOBEHHUS JapBUHH3MA.
JIBIOKyIIMe CHUJIBI  SBOJIIOLMU BUAOB 10 JlapBuHY (M30BITOYHOE pa3MHOXKEHHE IIpH
OTPaHUYEHHOCTH pPECypcoB, HeompelenéHHas HW3MEHYMBOCTh, OOprOa 3a CylIecTBOBaHHE,
€CTECTBEHHBIN OTOOD).

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

MuxkposBomtonus. [lonynanusa kak eIMHULA BUAA U DBOJIIOLMH.

JBmwxynme cuibl ((hakTophl) HBOJIONUHM BUAOB B NpHpoJe. MyTallMOHHBIM mpolecc U
KOMOHMHATUBHAsT HW3MEHYUBOCTh. [lomymsiivoHHble BOJHBI U Apedd reHoB. M3onauusa u
MUTpaLysl.

EcrectBenHblii oTOOp — Hampaistomuid ¢aktop 3Bomonnd. PopMbel eCTECTBEHHOTO
otbopa.

[Tpucnoco0eHHOCTh OPTaHU3MOB KaK pe3yibTaT 3BOJoNHH. [IpuMepsl mprucnocoOIeHmi
y OpraHu3MoB. ApoMop(03bl U UINO0ATANITALNH.

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



MaxkposBomonus. PopMbl 3BOMIONUH: (QHIIETHYECKasl, JUBEPreHTHas, KOHBEpreHTHas,
napasuienapHasi. HeoOpaTuMocTh 3BOMIOIMH.

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

IToprpersr: K. Jlunneit, XK. b. Jlamapk, Y. Japsun, B. O. Kosanesckuii, K. M. bap, O.
I'exkenb, @. Miomnep, A. H. CeBep1ios.

Tabmuuplr u  cxembl: «Pa3BuTue opraHuueckoro Mupa Ha 3emiiey», «3apoJbliin
MO3BOHOYHBIX JKUBOTHBIX», «ApxeonTepukc», «DopMbl OOprOBI 3a CyIIECTBOBaHHEY,
«EcrecTBeHHbIli  0TOOp», «MHOrooOpasue copToB pacteHuii», «MHOroodpasue mopoj
JKUBOTHBIX ), «Ilomymsum», «MyTanuoHHas U3MEHYUBOCTBY, «ApomMopdho3bI»,
«Unnoanantamuny, «O0mas aereHepauus», «JBrkymue cuiibl 3Bomonuny, «Kapra-cxema
mapuipyra nyremectBus Y. lapeuna», «bopsba 3a cymectBoBanue», «lIpucrnoco0ieHHOCTh
opranu3mMoBy, «I'eorpaduueckoe Bu1000pazoBaHue, «IKOJIOTUYECKOE BUI000pA30BAHHEY.

O6opynoBaHue: KOJIJIEKIUS HACEKOMBIX C Pa3JIMYHBIMU TUIIAMH OKPAaCKH, HAOOp IUIO0B U
ceMsiH, Kosuekuus «[Ipumepbl 3alUTHRIX MPUCTOCOOTIEHHUH Y )KMUBOTHBIX», MoJieinb «OCHOBHBIE
HaIpPaBIIEHUS IBOIIOLUNY, 00BEMHAs MoJeNb «CTpOEHHE TOJIOBHOTO MO3Ta MO3BOHOYHBIX .

buoreorpaduueckass kapra Mupa, KOJUIeKIus «DOpPMBI COXPAaHHOCTH HCKOIAEMBIX
KUBOTHBIX U pacTeHHil», Moaenp anmiukauusa «llepekpéct XxpomMocom», BiIa)KHbIE Iperaparbl
«Pa3Butue Hacekomoro», «Pa3BuTue mArymkw», Mukpompenapar «Jlpozoduna» (HOpMa,
MyTalu (OpMbI KPBIIILEB U OKPACKHU TeNa).

JlabopaTopHble U NpaKkTHYeCKUe PadoThI:

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

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

Tema 2. Bo3HUKHOBeHHe M pa3BUTHe )KHU3HU Ha 3emJie.

JloHayuHbIe TPEICTaBICHUS O 3apOXKIACHUU KU3HU. HaydHble rUmoTe3bl BOSHUKHOBEHUS
KHU3HU Ha 3emiie: a0MOreHe3 W IMaHCHepMus. XUMHUYecKas 3BOJIOLUS. AOHOreHHBIH CHHTE3
OPraHMYECKUX  BEILECTB M3  HEOPraHWYECKHX. OKCIEPUMEHTAIBHOE  IOATBEP)KIECHUE
XUMUYECKON 3BoJronnK. HavanbHable sTansl Ouonorudeckoit sBostonuu. ['unoreza PHK-mupa.
®opmupoBaHue MEMOpPAHHBIX CTPYKTYpP M BO3HUKHOBEHHE MPOTOKIETKHU. [lepBble KIETKH U UX
3BOJIIOLINS. POPMUPOBAHNE OCHOBHBIX TPYIII )KUBBIX OPTaHU3MOB.

PasButne xu3sHm Ha 3emsile mo dpam U nepuojam. Karapxell. Apxelickas H
npoTepo3oiickast dpel. [lanmeos3oiickas spa U €€ TEPHOIbI: KEMOPHICKUNA, OpPJTOBUKCKHUH,
CUJIypUHCKHUH, I€BOHCKUI, KAMEHHOYT OJIbHBIN, TIEPMCKHI.

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

KaitHo3oiickas spa 1 €€ nepuobl: MajJeoreHOBbIi, HEOT€HOBBII, AHTPONIOT€HOBBIH.

XapakTepucTuKa KJIMMaTa M TeojIorThYeckux IMpoieccoB. OCHOBHBIE 3Talbl 3BOJIIOLMU
pacTUTEIBHOTO W >KMBOTHOTO MHpa. ApoMopdo3bl y pacTeHud U KUBOTHBIX. [losiBieHwue,
pacuBET U BBIMUPAHUE TPYIII KUBBIX OPIraHU3MOB.

CucreMa OpraHM4ecKOro Mupa Kak OTpakeHHe 3BOJIIOLMHA. OCHOBHBIE CHUCTEMATHUYECKUE
TPYIIIBI OPraHU3MOB.

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



Jewxkymme cunbl  (akTopel) aHTpomoreHe3a. HacnmencTBeHHas W3MEHYMBOCTH M
ecTecTBEeHHBIN 0TOOp. OOIIecTBeHHBIN 00pa3 KU3HH, U3TOTOBJICHUE OPYIAUH Tpy/aa, MBIILICHHE,
peub.

OCHOBHBIE CTaJMM U BETBU 3BOJIIOLIMM YEJIOBEKA: ABCTPAJIONMUTEKH, UEIOBEK yMeIbIi,
UYenoBexk npsmoxondmmii, YenoBek HeaHaepTaibckui, YemoBek pasyMublid. Haxomaku
HCKOIIaeMBIX OCTAaTKOB, BPEMs CYIECTBOBAHUS, 00JacTh paclpocTpaHeHHs, 00bEM TOJOBHOTO
Mo3ra, 00pa3 KU3HU, OPYIUs.

Yenoseueckue packl. OCHOBHBIE OOJIBIIME pachl: €BpOIeonaHas (eBpa3uiicKasi), Herpo-
aBcTpajioujiHas  (9KBaTOpUAlbHAs), MOHTOJOUJHAS  (a3MaTCKO-aMepukaHckas).  YepTsl
OpUCHOCOOJICHHOCTH TPEACTABUTENCH UENIOBEYECKUX pac K YCIOBUSM CYIIECTBOBAHMS.
EnunctBo uenoseueckux pac. Kpuruka pacuzma.

JdeMoHcTpanum:

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

Tabmumer u cxembl: «Bo3aukHoBeHNe COHEYHON CHCTEMBI», «Pa3BUTHE OPraHHUYECKOTO
mupa», «PacturenbHas kietka», «KuBoTHas kierka», «lIpokapuoTuyeckas KIeTKay,
«CoBpeMeHHas cucTeMa OpraHM4ecKoro Mupa», «CpaBHEHUE aHATOMUYECKHUX YEPT CTPOCHUS
YeloBeKa U 4eIOBEKOOOpa3HbIX 00e3bsiH», «OCHOBHBIE MECTa MaJICOHTOJOTHYECKHX HAXOJIOK
MPEJKOB COBPEMEHHOIO 4YeJOBeKay», «JlpeBHeilmme moam», «JpeBHue moan», «llepBbie
COBpPEMEHHBIE JON», «UenoBeueckre pachbl».

Ob6opynosanue: wmynsiku  «[IpoucxoxaeHue denoBeka» (OIOCTHI  aBCTPAJONUTEKA,
MUTEKAaHTPOMa, HeaHAepTalblla, KPOMAaHbOHIIA), CIENKA WIK M300pakeHHs KaMEHHBIX OpyIuit
MEepBOOBITHOTO YesIOBeKa (KaMHU-YOIIEphl, pyOusa, ckpebia), reoXpoHoJIorHueckas Tabiuia,
KOJUTEKIUs «DOPMBI COXPAaHHOCTH UCKOTIAEMBIX YKUBOTHBIX U PACTCHHI.

JlabopaTopHbIe U NpaKTHYeCKHe padoThI:

[TpakTiueckast padota Ne 1. «3ydeHrne MCKOMAEMBIX OCTATKOB PACTCHHH M )KMBOTHBIX B
KOJUTCKITUSX ).

OKcKypcusi «IBONIOIUS OPraHU4YecKoro Mupa Ha 3emiie» (B €CTECTBEHHO-HAay4YHBIM WM
KpaeBeuecKuil My3ei).

Tema 3. OpranusmMsl U OKpYKal0Ias cpeaa.

OKkojorusi Kak Hayka. 3ajaud M pas3felibl dKOJOrMH. MeToAbl SKOJIOTHYEeCKHX
HCCJIEIOBaHUM. DKOJIOTHYECKOE MUPOBO33PEHNE COBPEMEHHOTO YEJIOBEKA.

Cpenpl ~ oOuTaHMS  OpPTaHM3MOB:  BOJHAs,  HAa3eMHO-BO3MYIIHAs,  IMOYBEHHAs,
BHYTPHUOpPraHU3MEHHasI.

Oxonorndeckue (akropel. Kmaccudukamus skogorndeckux (GakTopoB: aOMOTHYECKHUE,
OMOTHYECKHUE M aHTPOIOTEeHHBIE. J[efCTBHE YKOJIOTHYECKUX (PaKTOPOB HA OPTaHU3MBI.

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

buotnueckne  ¢dakTopel. Bumbl  OHOTHMYECKHMX  B3aUMOACHCTBUN:  KOHKYPEHIIHS,
XUITHUYECTBO, CMMOMO3 U ero ¢gopMmel. [lapazutusm, Koomepaius, MyTyaJIn3M, KOMMEHCAITU3M
(KBapTUPAHCTBO, HaXJEOHUYECTBO). AMEHCAINM3M, HEHTpanu3M. 3HaueHHEe OMOTHYECKUX
B3aMMOJICHCTBHI JIJIsl CYIIIECTBOBAHUSI OPTAHU3MOB B MPUPOHBIX COOOIIECTBAX.

OKOJIOTMYECKUE XApAKTEPUCTUKKA mnonyaanud. OCHOBHBIE MOKa3aTelu IOMYJIALMU:
YUCJIEHHOCTh, IUIOTHOCTh, POXKAAEMOCTb, CMEPTHOCTb, MPUPOCT, MuUrpauusd. JluHamuka
YUCJIICHHOCTHU MONYJSALNUU U €€ PETyIsIIusl.

JdemoHcTpaumuu:

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



Tabmumpl u cxemsl: kapta «lIpupogasie 3081 3emimy, «Cpenpl 0OOUTaHHUS OPTAHU3MOBY,
«Doronepuogusm», «llomymsanuuy, «3aKOHOMEPHOCTH pOCTa YHUCIECHHOCTH IOMYJISALUN
uH}y30pun-Typenbkn», «llumessie memnm.

JlaGopaTopHble U MpaKkTH4YecKre padoThbi:

JlaGopaTtopHnas pa6ota Ne 3. «Mopdomornueckre 0COOEHHOCTH PaCTCHUI U3 PAa3HBIX MECT
oOUTaAHUSY.

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

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

Tema 4. Coo01ecTBa H IKOJOTH4eCKHE CHCTEMBI.

CoobmectBo  opranuzmMoB —  OuoneHo3. CTpykTypsl  OuoleHo3a:  BHJOBaf,
NPOCTpaHCTBEHHAs, Tpoduueckas (mumieBas). Bunsl-noMmuHanTel. CBsi3M B OHOIIEHO3E.

Dkonoruyeckue cucreMbl (dkocuctemsbl). [lonste 00 3KocucTeMe W OHMOTeOIEHO3E.
OYHKIMOHATIbHBIE KOMIIOHEHTHI OJKOCHCTEMBI: TMPOAYIEHTHI, KOHCYMEHTBI, pEIYyIEHTHI.
KpyroBopor BemecTB W MOTOK PHEPIUM B IKocucTeme. Tpoduyeckue (MUIIEBBIE) YPOBHU
skocucteMbl. [IumeBbie nenu u cetd. OCHOBHBIE IIOKa3aTelIM 3KOCUCTEMBI: Ouomacca,
OPOAYKIHMSI. DKOJOTUYECKHE MUPAMHIBL: TMPOMYKIUH, YUCICHHOCTH, Ouomaccel. CBoOHCTBa
9KOCUCTEM: YCTOMYMBOCTb, CAMOPETyIIsusl, pazButue. CyKieccus.

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

AHTpPOIIOTEHHBIE SKOCUCTEMBI. ATPOIKOCUCTEMBI. YpOOIKOocucTeMbl. buonornyeckoe u
XO035ICTBEHHOE 3HaU€HHE arpOIKOCUCTEM U YPOOIKOCUCTEM.

buopasznoobpaszue kak (akTop ycroiunBocTH dKocucTeM. CoxpaHeHHe OMOJIOTHYEeCKOTO
pa3zHooOpa3us Ha 3emiie.

VYuenue B. U. Bepnanckoro o 6uocdepe. I'panuibl, coctaB U CTpykTypa Ouocdepsl.
Xusoe BemectBo u ero QGyHkuuu. OcoOeHHOCTH OHoc(epbl Kak II100aJbHONW 3KOCHUCTEMBI.
JunaMmuueckoe paBHOBecHe U oOpaTHas CBsI3b B Onocdepe.

KpyroBopoTbl BemiecTB U OHMOr€OXMMHYECKHE ILMKIBI JIEMEHTOB (YIJiepoja, a3oTa).
3oHanbHOCTH Ouochepsl. OCHOBHbIE OMOMBI CYIIH.

YenoseuecTBO B Ouoctepe 3eminn. AHTPONIOTeHHbIE H3MeHeHus B Onocepe. ['modanbHbIe
HKOJIOTMUYECKHE TPOOIIEMBI.

CocymiecTBoBaHM€e NMPUPOJBI U yeraoBeuecTBa. CoxpaHeHue 61opazHo00pa3usi Kak OCHOBA
ycroifunBocTd Onochepsl. OcHOBA PallMOHATIBHOIO YIPABICHUS MPUPOIHBIMHU PECYpCaMH U MX
ucnosib3oBaHue. JloCTHKeHUs OMOJIOTHH U OXpaHa MPUPO/IBL.

JdemoHcTpaumnu:

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

Tabmuubl u cxemsl: «Ilumessie nenu», «buoreHos: cocraB u cTpykTypa», «IIpupoaHsie
coobmiectBa», «llemn mnuTaHusy, «OKoJOrHMueckas mnupamuaa», «buocdepa u YemoBex»,
«JKocHuCcTeMa IIUPOKOJIMCTBEHHOIO Jieca», «IJKOCHUCTEMA XBOWHOro Jjecay», «buoneHos
BoloéMay, «ArpoueHo3», «lIpuMepHble aHTPONOTreHHbIE BO3JEHCTBUS HA MIPUPOILYY,
«BaxHelmue UCTOYHMUKHU 3arpsi3HEHMS BO3JyXa U IPYHTOBBIX BOI», «lloyBa — BakHelInas
cocrasisironas ouocheps», «PakTopsl Aerpaganuu nousy, «I[lapHUKOBEINA 3P herT», «DakTOpbI
PaaMOaKTUBHOTO 3arps3HeHust Onocdepnn», «O0mmas cTtpykrypa ouochepsi», «Pacpoctpanenue
XKu3HH B Onochepe», «O30HOBBIN dKpaH Ouochepnr», «KpyroBopor yriepoaa B Oumocdepe»,
«KpyroBopoT a3ota B mpupoae».

Ob6opynoBanue: MO/IEIb-aNIIINKALUs «Tunuynele OMOIICHO3BD», repbapmii
«PactutenpHbie  cooOmecTBay, Koulekuuu — «buwoneHo3», «BpeguTennm — BakHEHIIHMX



CEJIbCKOXO3SMCTBEHHBIX KYJIBTYp», TIepOapuu M KOJUIEKIMHM pacTeHUl U  KHUBOTHBIX,
IIPUHAJIeKALME K Pa3HBbIM dKOJOTMYECKUM IpyliaM oaHoro suaa, Kpacnas kaura Pocculickoi
Deneparun, H300pakeHHsI OXPaHIEMbIX BHIOB PACTEHUI U KUBOTHBIX.



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

Cormacao ®I'OC COQO, ycraHaBIMBaKOTCA TpeOOBaHUS K pPeE3ysbTaTaM OCBOCHHS
00y4aroIUMUCs IPOrpaMM CpeHero ooiero o0pa3oBaHus: JIMYHOCTHBIM, METAIPEIMETHBIM U
MPEAMETHBIM.

JIMHHOCTHBIE PE3YJIBTATbHI

B cTpykType JIMYHOCTHBIX pe3yJbTaTOB OCBOCHMS INpeaMera «buoyorus» BbIIEIEHBI
CICMYIOIIME COCTaBIAIONIME: OCO3HAHHWE OOYYAIOIIUMHCS  POCCUMCKON  TI'pa’kJaHCKOU
WJICHTUYHOCTH — TOTOBHOCTH K CAaMOPA3BUTHIO, CAMOCTOSITEIbHOCTH M CaMOONPEACIICHUIO,
HAIMYUE MOTHBAIMM K OOy4YeHHIO OWOJIOTHH, IEJCHANPaBICHHOE pPAa3BUTHUE BHYTPEHHUX
yOeX)ACHUI JTMYHOCTH Ha OCHOBE KIFOYEBBIX LIEHHOCTEH M MCTOPHUECKUX TPAIULUN pa3BUTHUS
OMOJIOTUYECKOT0 3HAHWs, TOTOBHOCTh W CIIOCOOHOCTH OOYYaIOIMUXCSl PYKOBOACTBOBATHCS B
cBOCH JACATCIIbHOCTHU OEHHOCTHO-CMBICIIOBBIMU YCTaHOBKaMH, MMpUuCymumMu CHUCTEMC
OMOJIOTHYECKOT0 00pa30BaHWs, HaJMYMe SKOJIOTMUYECKOTO IPaBOCO3HAHUS, CIIOCOOHOCTH
CTaBUTH LIEJIU U CTPOUTH KU3HEHHbIEC TIJIaHBL.

JInuaOCTHBIC pE3yiabTaTbl OCBOCHUA IMPECAMCTA «bnonorusy JOCTUI'alOTCA B CIAHUHCTBC
y‘IG6HOﬁ M BOCIUTATEIbHOM ACATCIIBHOCTH B COOTBCTCTBUU C TPAAUIIMOHHBIMU pOCCHﬁCKHMH
COLMOKYJIBTYPHBIMU, UCTOPUUYECKUMHU U JYXOBHO-HPABCTBEHHBIMU LIEHHOCTSMH, NPUHITHIMU B
oOmiecTBe MpaBUJIaMH U HOPMaMHu MOBEACHHUS M CIOCOOCTBYIOT MpOIleccaM CaMOIIO3HAHUS,
CaMOBOCITUTAaHUA W CaMOpPAa3BUTHUSA, PA3BHUTUA BHYTpeHHefI Mno3uuuu JINYHOCTH, IMATpUOTU3MaA,
YBaXXEHMSI K 3aKOHY M IIPABOIOPSAIKY, YEJIOBEKY TPyZAa U CTaplIEMY ITOKOJECHUIO, B3aMMHOIO
YBaXEHHS, OEpPEeKHOTO  OTHOIIEHWS K  KyJAbTypHOMY  HACICIUI0 H  TPAJAUIHIM
MHOTOHAalMOHAJIBHOTO Hapoaa Pocculickoit @enepanuu, Mpupoae U OKPYKAKOLIEH Cpele.

JImuaOCTHBIC pPE3YyIbTAaTbl OCBOCHUS y‘lG6HOFO npeamMera «buomorus AOJDKHBI OTpaXXaTb
TOTOBHOCTb M CITOCOOHOCTH OOYYaIOIIUXCSl PYKOBOJICTBOBATHCA C(HOPMHUPOBAHHOW BHYTpPEHHEH
MO3ULMEN JINYHOCTH, CHUCTEMOM LIEHHOCTHBIX OPHUEHTALMH, IIO3UTUBHBIX BHYTPEHHUX
yOeXJAeHU, COOTBETCTBYIONIMX TPAJAUIMOHHBIM IIEHHOCTSIM  POCCHIICKOTO  OOIIecTBa,
paCiupC€HUC KHU3HCHHOI'O0 OIIbITa W OIbITa ACATCIBHOCTU B IPOLECCE pC€aln3allii OCHOBHBIX
HaHpaBJ'IeHI/II\/'I BOCIIATATEIBHOMN ACATCIIBHOCTH, B TOM YHCJIC B 4aCTHU:

1) rpaIaHCKOTr0 BOCIIUTAHUS:

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

OCO3HAHHUE CBOMX KOHCTHTYIMOHHBIX IIpaB U 065133HHOCT€I>'I, YBAXXCHHUEC 3aKOHA U
MPaBOIOPSJIKA;

TOTOBHOCTh K COBMECTHOM TBOPUYECKOH NIEATEIHHOCTHU MPHU CO3JIaHUU YUEOHBIX MPOECKTOB,
peleHnr y4eOHbBIX U TTO3HABATENbHBIX 33/1a4, BHITIOJTHEHUH OMOIOTHYECKUX YKCIIEPUMEHTOB;

CIIOCOOHOCTh  ONPENENATh COOCTBEHHYIO TMO3MIMIO IO OTHOIIGHUIO K SBJICHUSM
COBPEMEHHOM KU3HU U OOBSICHATH €€;

YMCHUC YUYUTHIBATDH B CBOUX HGﬁCTBHHX HGO6XOIII/IMOCTI> KOHCTPYKTUBHOT'O
B3aUMOJICHCTBUSA JIIOJIEH ¢ pa3HBIMU YOKICHUSMH, KYJIbTYPHBIMU LIEHHOCTSIMH U COLIMAIIbHBIM
MTOJIOKEHUEM;



FOTOBHOCTb K COTPYIHHUYECTBY B TIPOIECCE COBMECTHOIO BBINIOJHEHUS Y4eOHBIX,
MO3HABATENIbHBIX W UCCIEIOBATENbCKUX 3a/lay, YBAXKUTEILHOTO OTHONICHUS K MHEHUIO
OTIIMIOHEHTOB NP 00CYXJICHUN CIIOPHBIX BOPOCOB OMOJIOTUIECKOTO COICPIKAHUS;

TOTOBHOCTh K T'YMaHUTAapHOU U BOJOHTEPCKOU 1€ATEIbHOCTH;

2) NaTPUOTHYECKOI0 BOCTIUTAHMS:

c(hOPMUPOBAHHOCTH POCCHICKOM TPAKIAHCKONW UICHTHYHOCTH, TATPHUOTHU3MA, YBAKEHUS K
CBOEMY HAapoAy, 4yBCTBa OTBETCTBEHHOCTH Iepel POIMHON, TOpAOCTH 3a CBOM Kpai, CBOIO
Ponuny, cBOH 53BIK M KYJIBTYPY, IPOIJIOE U HACTOSLIEE MHOTOHAIMOHAIBHOrO Hapoaa Poccuu;

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

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

ujciHas yOSKIEHHOCTh, TOTOBHOCTh K CIIY’)KCHHIO 1 3amuTe OTeuecTBa, OTBETCTBEHHOCTh
3a ero cyas0y;

3) IYXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSL:

OCO3HAHUE AYXOBHBIX LIEGHHOCTEH POCCUKCKOr0 HApOAa;

c(hOpMUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, STHUECKOTO MOBEICHHUS;

CIOCOOHOCThH OLICHUBATh CUTYAIMI0 W MPUHUMATH OCO3HAHHBIC PEILICHUS, OPUCHTUPYSICH
Ha MOPAJIbHO-HPABCTBEHHBIE HOPMBI U LICHHOCTH;

OCO3HaHHE JIMYHOTO BKJIa/la B TOCTPOCHUE YCTOMUHUBOTO OYAYIIETO;

OTBETCTBEHHOE OTHOIIEHHE K CBOMM pOIMTENSM, CO3/JaHHUI0O CEMbHM Ha OCHOBE
OCO3HAHHOTO MPUHATUS [IECHHOCTEH CEMEHHOMN XU3HH B COOTBETCTBUU C TPAIUIIMSIMH HAPOJIOB
Poccuu;

4) 3cTeTHYEeCKOro BOCIMTAHMS:

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

MMOHUMaHUE SMOIIMOHAIBHOT'O BO3/IEUCTBUS dKUBOM MPUPOBI U €€ IEHHOCTH;

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

5) ¢wusuyeckoro BocHUTAHHS, (POPMHUPOBAHUA  KYJIbTYPHI 3J0POBbSI H
3MOIUOHAJIBLHOIO 0JIArONOJIYYHs:

MOHMMAaHUE U peain3als 3J0pOBOro U 0e30MacHOro o0pasa KU3HH (3I0pOBOE MUTAHUE,
COOJTI0ICHNE TUTUEHUYECKUX TPABUI U HOPM, COATaHCHUPOBAHHBIA PEKUM 3aHATHH U OTIHIXA,
peryispHas (¢u3MYEcKas aKTUBHOCTH), OEPEKHOrO, OTBETCTBEHHOTO U KOMIIETEHTHOTO
OTHONICHUSI K COOCTBEHHOMY (PU3MYECKOMY U MICUXHUYECKOMY 3JI0POBBIO;

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

OCO3HAHUWE TOCJIEICTBUI M HENMPHUSATHS BPEIHBIX MPHUBBIYEK (YIOTPEOJICHHS ATKOTOJS,
HapKOTHUKOB, KYpEHHUs);

6) TPY10BOr0 BOCIIUTAHUA:

TOTOBHOCTD K TPYAY, OCO3HaHKE IIEHHOCTU MacTepCcTBa, TPYI0Jt00ue;

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



MHTEpEC K pa3inuyHbIM cepam mpodeccrnoHalIbHON AesTeNbHOCTH, YMEHHE COBEpIIAThH
OCO3HAHHEII BBIOOp Oyaymieii mpodeccruu U peann30BbIBaTh COOCTBEHHBIC KU3HEHHBIC TIJIAHbL;

TOTOBHOCTh U CIIOCOOHOCTh K OOpa30BaHHIO W CaMOOOpPA30BAaHUIO Ha MPOTSHKECHUHM BCeU
JKU3HH;

7) IKOJI0rH4eCKOro BOCIIMTAHMS:

DKOJIOTHUYECKHU TEJIeCO00pa3HOe OTHOIICHUE K MPUPOJIE KaK UCTOYHHUKY KU3HU Ha 3emiie,
OCHOBE €€ CYIIECTBOBAHHS;

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

OCO3HaHHUE TJI00aTBFHOTO XapaKTepa IKOJIOTUISCKUX MPOOJIeM U ITyTel UX PEIICHUS;

CIIOCOOHOCTH MCIIOJIb30BaTh MpUOOpeTaeMble MpU U3yYeHUH OWOJIOTUU 3HAHMUS U YMEHMS
IpU pelIeHUU MPoOJIeM, CBA3AHHBIX C PALMOHAIBHBIM MPHUPOAOIONIE30BaHUEM (COOII0IeHUE
MpaBUJI MOBEJCHUS B INPUPOJIEC, HANPABJICHHBIX HAa COXPAHEHHE PABHOBECHS B 3KOCHUCTEMAX,
OXpaHy BUOB, YKOCHCTEeM, Orochepsl);

AKTUBHOE HEIPUSATHE JIEHCTBUM, NMPHUHOCAIIUX BpEI OKPYKAIOIIEH MPUPOIHON cpeje,
YMEHHE MPOTHO3UPOBATH HEOJIArONPHUSATHBIE HKOJIOTMYECKHE MOCIEACTBHUS MPeIIPUHUMAEMBIX
JIEMCTBUM U MPEAOTBPALLATh UX;

HaJU4Me Pa3BUTOTO HKOJOTHYECKOTO MBIILIICHUS, SKOJOTUYECKON KYJIbTYPhI, OIBITA
JEATETbHOCTH  SKOJOTUYECKOM HANpaBJIICHHOCTH, YMEHUS PYKOBOJCTBOBATHCS HMH B
MIO3HABATEJIbHOW, KOMMYHMKAaTUBHOW M COLMAIbHOM IpaKTUKE, TOTOBHOCTHM K YYAacTHIO B
MPaKTUYECKOU JeATEIbHOCTH 3KOJIOTMUECKOW HApPaBI€HHOCTH;

8) HeHHOCTH HAYYHOIO NMO3HAHUSA:

c(hOpMUPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAyKM M OOIIECTBEHHOW TMPAaKTUKH, OCHOBAHHOTO Ha JAMalore KyIbTyp,
CIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTa B MOJUKYIBTYPHOM MUDE;

COBEPIIIEHCTBOBAHUE SI3BIKOBOM M UNTATEIHCKON KYJIBTYPHI KaK CPEJICTBA B3aUMOICHCTBHS
MEXY JIOJIbMU U TIO3HAHUS MUDA;

MOHMMaHHEe crenupuKu OUONOTMM KaK HAayKd, OCO3HAaHUA €€ poiau B (OPMHUPOBAHUU
paIoOHaIbHOTO HAYYHOT'O MBIIUICHHUS, CO3/JaHUU LIEJIOCTHOTO MPeICTaBIeHHsI 00 OKpYyKaroleM
MHpE Kak O €IWHCTBE TNPHUPOABI, YETOBEKa U OOIIeCTBA, B TMIO3HAHUHM MPUPOTHBIX
3aKOHOMEPHOCTEH U peIIeHru! MPoOIeM COXpaHEHHUs TPUPOTHOTO PABHOBECHS;

yOeXAEHHOCTh B 3HAYUMOCTH OWOJIOTMH JJIi COBPEMEHHOMW IMBHIM3AINU: OOECTICUeHUs
HOBOTO YpPOBHSI Pa3BUTHS MEIUIMHBI, CO3aHHUE MEPCIEKTHBHBIX OMOTEXHOJOTHH, CIIOCOOHBIX
pemaTh pecypcHbie MpoOIeMbl pa3BUTHS YEIOBEUECTBA, MOMCKA IMyTEH BBIXOJIa U3 TI100aTbHBIX
AKOJIOTHYECKUX MPOoOIeM B obecrieueHus epexoa K yCTOWIMBOMY Pa3BUTHIO, PAIMOHATBHOMY
MCIIOJIb30BaHUIO IPUPOIHBIX PECYPCOB U (POPMUPOBAHUIO HOBBIX CTAHAAPTOB KU3HU;

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

MOHUMAaHWE CYIIHOCTA METOJOB IIO3HAHMS, HMCIOJb3yeMbIX B €CTECTBEHHBIX HayKax,
CIIOCOOHOCTH HCIIOJIB30BaTh TIONy4aeMble 3HAHUS IS aHaidn3a W OOBSICHEHHS SBICHUN
OKpYKAIoIIer0o MHUpPa M MPOUCXOIAMIMX B HEM H3MEHEHUH, yMEHHE JelaTh 00OCHOBAHHBIE
3aKJIIOYEHUsI Ha OCHOBE HAyuyHbIX ()AaKTOB M HMEIOIIMXCS JaHHBIX C LEJIbI0 MOJyYeHUs
JIOCTOBEPHBIX BBIBOJIOB;

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



OCO3HAHME IICHHOCTH HAayYHOW JEATEIEHOCTH, TOTOBHOCTh OCYIIECTBISITH MPOEKTHYIO U
HCCJICIOBATEILCKYIO ACSITEILHOCTh HHIUBUYaTbHO U B TPYIIIIE;

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

METANPEIMETHBIE PE3YJIbTATHI

MeranpeameTHble pe3ysbTaTbl OCBOEHHs yuyeOHOro mpeamera «buosorus» BKIIOUYAKOT:
3HaYMMble A8  (OPMHUPOBAHUS MHUPOBO33PEHUS OOYYAIOIUXCA MEXAUCUUIUIMHAPHBIE
(MeXnpeaMeTHbIE) OOIIeHAYYHbIE TOHATHS, OTPAXKAIOINE LIEJIOCTHOCTh HAYYHON KapTUHBI MUpa
U cnenr(UKy METOAOB MMO3HAHMS, HCIIOIB3YEMBIX B €CTECTBEHHBIX HayKax (BEIIECTBO, YHEPIHS,
SBJICHHE, IpPOILeCcC, CHCTeMa, HayuyHbld (DaKkT, MPUHLUIN, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpHsl, UCCleloBaHue, HaOII0/eHUe, U3MEpEHUe, HKCIEPUMEHT U JPYTuX), YHUBEpCaJIbHbIE
yueOHble JeiCcTBUS (I03HABAaTEIbHbIE, KOMMYHUKATUBHbBIC, PETYISATUBHBIE), 0OECIIeUUBAIOIINE
¢dopmupoBaHre (HYHKIMOHAIBFHONW T'PAMOTHOCTH M COIMAIBHOW KOMIETEHIIMH O0YYarolIuXcs,
CHOCOOHOCTh o0yyarommuxcs UCIOJIb30BaTh OCBOCHHbIE MEXIUCLUIIMHAPHBIE,
MHUPOBO33PEHUYECKHE 3HAHMS W YHHBepcallbHble y4yeOHble JEHCTBHS B IIO3HABATEIBHOM U
COLIMAIbHON ITPAKTHKE.

MeranpeamMeTHble pe3ysibTaThl OCBOEHUS IPOrpaMMbl CPEIHEro oouero odpa3oBaHUs
JOJIKHBI OTPAXKaTh:

Osi1aieHHe YHHBEPCAJIbLHBIMHU Y4eOHBIMHU NO3HABATEIbHBIMH AeHCTBUIMU:

1) 6a3oBbIe JJOrHYECKHUeE TeHCTBUS:

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

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

ONpEACIATh LEIN JEATEIbHOCTH, 3aJaBas NapaMeTpbl U KPUTEPUHM HX JOCTHKECHHS,
COOTHOCHTB PE3YJIbTaThl AEATEIbHOCTHU C IIOCTABICHHBIMU LIEISIMU;

UCIIOJIb30BaTh OMOJIOTMYECKHWE TOHATUS s OOBbsACHEHUs (aKTOB M SABJIECHUN >KUBOU
PUPOJIBI;

CTPOUTH JIOTUYECKHE PACCYXKIEHUS (MHAYKTUBHBIC, JEIyKTHUBHBIC, I10 AHAJIOTUH),
BBISBIISITH 3aKOHOMEPHOCTH M NPOTHUBOPEUHUS B PACCMATPUBAEMBIX SIBJICHUSX, (OPMYIHPOBATH
BBIBO/JIbI U 3aKJIFOUEHHUS;

PUMEHSTh CXEMHO-MOJIENIbHbIE CPEACTBA JUIS MPEACTaBICHUS CYIIECTBEHHBIX CBs3eH U
OTHOIIEHUH B M3Y4aeMbIX OHMOJIOTMYECKUX OOBEKTaxX, a TakkKe MPOTUBOPEUMI pa3HOro poja,
BBISIBJICHHBIX B PA3JIMYHBIX HHMOPMALIMOHHBIX UCTOYHHUKAX;

pa3palaThIBaTh IUIaH pEHIeHHs TPOOJIeMbl C YUETOM aHAIM3a UMEIOIINXCS MaTepHalIbHbIX
Y HEMATEepPUAIIbHBIX PECYPCOB;

BHOCUTb KOPPEKTUBBI B JEATEIBHOCTb, OLIEHUBATh COOTBETCTBUE PE3YJIHTATOB LEISIM,
OLICHUBATh PUCKU MOCIEICTBUN AESITEIbHOCTH;

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

pa3BUBATh KPEATUBHOE MBIIUICHUE NP PEILICHUH )KU3HEHHBIX POOIIEM.

2) 6a30BbIe HCCIET0BATEIbCKHE IEHCTBHS:



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

UCIIOJIb30BaTh PAa3jMuYHbIE BHUABI JACSITEIbHOCTH IO IMOJYYEHHUIO HOBOTO 3HAHHUA, €ro
MHTEPIIPETAlMU, TPEOOPa30BaHUI0 U MPUMEHEHHIO B yYEOHBIX CHUTyallUsIX, B TOM YHUCIE NPU
CO3JIaHUH YYEOHBIX M COIIMATIBHBIX IPOCKTOB;

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

CTaBUTh U (GOPMYIUPOBATH COOCTBEHHBIE 33Jaud B 0Opa30BaTENbHON NEATEIbHOCTH U
KU3HEHHBIX CUTYalLUsX;

BBISIBJISITH [IPUYMHHO-CIICJICTBEHHBIE CBSI3M U aKTyaJIM3UpOBaTh 3ajady, BbIABUIAThH
TUNoTe3y €€ pelleHus, HaXxOAUTh AapryMEHTHhI IS JOKa3aTelbCTBA CBOMX YTBEPXKIACHUU,
3aJjaBaTh MapaMeTPhl U KPUTEPUH PEIICHUS;

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

JIaBaTh OLIEHKY HOBBIM CUTYAIUsIM, OLIEHUBATh MPUOOPETEHHBIHN OIIBIT;

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

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

yYMETh UHTEIPUPOBATh 3HAHUS U3 Pa3HBIX MPEIMETHBIX 001acTei;

BBIJIBUTATh HOBBIE HWJEH, NpeIJiaraTh OPUTHHAIBHBIE TOIXOABI W PEUICHHS, CTaBUTh
po0JIEMBI U 3a/1a4H, JOMYCKAIOUINE aJbTePHATUBHBIE PEIICHNUS.

3) pabora ¢ nnpopmManmeii:

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

(dopMynHupoBaTh 3ampOChl M TMPHUMEHATh pa3IMYHbIE METOJbl NpH IOHCKE U OTOOpe
Ouosiornueckoi MHpopMaIuu, HeOOXOUMOM /1JIs1 BHITIOJIHEHHS YIEOHBIX 3a/1a4;

NpUOOpETaTh OMBIT HCHOJIB30BaHUS MHGOPMAIMOHHO-KOMMYHUKATUBHBIX TEXHOJOTHH,
COBEpPILEHCTBOBATh KYJIbTYPY aKTUBHOT'O UCIOJIB30BAHUS PA3TUYHBIX ITOMCKOBBIX CHCTEM;

CaMOCTOSITENIbHO BBIOMpPATh ONTHUMAJbHYIO (OpMYy TpPEACTaBICHUS OMOJIOTMYECKON
uH(popManuu (cxemsl, rpaduKy, JUarpaMmbl, TAOJIUIIbI, PUCYHKHU U JIPYTroe);

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

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

OBJaieHHe YHUBEPCAIbLHBIMH KOMMYHUKATHBHBIMM A€l CTBUSIMU:

1) o6menne:

OCYIIECTBIISITh KOMMYHHKAIIMU BO BceX cdepax KU3HU, aKTUBHO y4acTBOBATh B JHAJIOTe
WIN JIUCKYCCUU TI0 CYIIECTBY 0OCY)XKIaeMoil TeMbl (YMEHHE 3a/1aBaTh BOIPOCHI, BHICKA3bIBATh
CYXJIEHUS OTHOCHUTEJIBHO BBINIOJHEHUS TMIpe/ylaraéMoi 3aJadyd, YYWUTBIBATH WHTEPECHl U
COTJIACOBAHHOCTD MO3ULUHI APYTUX YUaCTHUKOB JTUAJIOTA WM TUCKYCCHH);



pacrio3HaBaTh HeBepOalbHBIE CpEICTBA OOLIEHMS, MOHMMATh 3HAUYEHHE COLMAIBHBIX
3HAKOB, IPEANOCHUIOK BOZHUKHOBEHUSI KOH(IIMKTHBIX CUTYallui, YMETh CMATYaTh KOH(IUKTHI U
BECTH I1EPErOBOPbI;

BJIAJCTh PA3JIUYHBIMU CIIOCOOAMU OOIIEHHS U B3aUMOJEHCTBMS, IOHUMATh HAMEPEHUs
JpYTuX JOAEH, NPOSIBIATh YBaXUTEIbHOE OTHOLIEHUE K COOECETHUKY U B KOPPEKTHOH (opme
(bopMyIHpOBaTH CBOU BO3PAKECHUS;

pa3BEPHYTO M JIOTUYHO H3JIaraTb CBOK TOUYKY 3PEHUS C HCIOJb30BAHUEM SI3BIKOBBIX
CPEJICTB.

2) coBMeCTHAs 1eITeILHOCTD:

NOHMMATh M HMCIIOJIb30BaTh MPEUMYIIECTBA KOMaHIHOW M MHIUBUIYaJIbHONH pabOTHI IpU
pemeHnu OGMoI0ruYecKor mpo0IeMbl, 000CHOBBIBATH HEOOXOJMMOCTh MTPUMEHEHHS TPYITOBBIX
¢dbopM B3aMMOAEUCTBUS NIPH PeLLICHUH y4eOHOM 3aauu;

BbIOMpPATh TEMATUKY M METO/bl COBMECTHBIX NEHCTBUN ¢ yuy€TOM OOIIMX MHTEPECOB U
BO3MOKHOCTEHN KaKJOr'0 4JI€HA KOJUIEKTUBA;

IPUHUMATh LEIM COBMECTHOM JEATEIbHOCTH, OPIraHW30BbIBaTH M KOOPIMHUPOBATH
JEUCTBUSA 10 €€ INOCTUIKEHUIO: COCTAaBIATH IUIAH JCHCTBUHM, PACIPENENATh POJIM C Yy4ETOM
MHEHUH y4aCTHUKOB, 0OCYX/1aTh pe3yJIbTaThl COBMECTHOM paboThI;

OLICHUBATh Ka4eCTBO CBOETO BKJIAJA U KAXKJIOTO YYaCTHHUKA KOMaH/bI B OOIINI pe3ynbTaT
10 pa3pabOTaHHBIM KPUTEPHSIM;

IpejuiaraTb HOBBIE IIPOEKTHI, OLICHWBATHh HAEHU C IO3ULMUU HOBU3HBI, OPUTMHAIBHOCTH,
IIPAKTUYECKON 3HAYMMOCTH;

OCYIIECTBIISITh TMO3UTUBHOE CTPATETMYECKOE IIOBEJIEHWE B pA3JIUYHBIX CHUTYalUsX,
MPOSBIISATH TBOPUYECTBO U BOOOpaAKEHHE, ObITH MHUIIMATHBHBIM.

OsgiaieHHe YHHBEPCAJIbLHBIMHU PEryITHBHBIMH JCHCTBUSIMH:

1) camoopranu3amnms:

UCIIOJIb30BaTh OMOJIOTMYECKHE 3HAHUS JJs BBIABICHUS NpPoOJeM M HUX pelIeHHus B
YKU3HEHHBIX U Y4eOHBIX CUTYalUsX;

BbIOMpPATh Ha OCHOBE OMOJOIMYECKMX 3HAHUM LIeIeBble U CMBICIOBBIE YCTAHOBKU B CBOMX
JENCTBUAX M IOCTYNKAaX IO OTHOIIEHUIO K >KMBOW INPHUPOAE, CBOEMY 3J0POBBIO U 310POBBIO
OKpPYXKarOIIHX;

CaMOCTOSITENIbHO OCYILECTBIISATh MO3HABATEIbHYIO JESATEIbHOCTh, BBISBIATH MPOOJIEMBI,
CTaBUTh U (OPMYJIHMPOBATH COOCTBEHHBIE 337a4l B 00pa3oBATENbHOM JEATETBHOCTH U
YKU3HEHHBIX CUTYalUsX;

CaMOCTOSITENIbHO COCTABJIATH IUIAH PELIeHUs! MPoOIeMbl C YUETOM UMEIOLUXCSI PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U MPEIITOYTEHUM;

JIaBaTh OLIEHKY HOBBIM CUTYalUsIM;

pacuIMpsATh paMKH Y4eOHOTO IpeIMeTa Ha OCHOBE JIMYHBIX MPEANOUTECHHIH;

JIeJIaTh OCO3HAHHBIN BBIOOP, apryMEHTHPOBATh €ro, OpaTh OTBETCTBEHHOCTH 32 PELICHHUE;

OLICHUBATh MPUOOPETEHHBIN OTIBIT;

CHocoOCTBOBATh (POPMUPOBAHHIO M TPOSIBICHUIO IMPOKOM SPYIUIIMH B PA3HBIX 00JACTAX
3HAHUH, TOCTOSIHHO MOBBIIIATH CBOW 00Pa30BaTEeNIbHBINA U KYIbTYPHBIA YPOBEHb.

2) CAMOKOHTPOJIb:

JlaBaThb OLCHKY HOBBIM CUTYyallUsIM, BHOCHUTb KOPPEKTUBBI B JACATEIBLHOCTH, OLICHUBATH
COOTBETCTBUE PE3Y/IbTATOB LENISM;



BJIa/IETh HaBBIKAMH [MO3HABATENbHON peIeKCUU KaK OCO3HAHUSI COBEPIAEMbIX JAEHCTBUN
U MBICIIUTENBHBIX MPOIECCOB, UX PE3YJIbTATOB U OCHOBAHHIA, HCIIOIB30BATH MPUEMBI pedIIeKCUU
JUISL OLICHKU CUTYal[H, BIOOpAa BEPHOT'O PELICHMUS;

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

IIPUHUMATh MOTHUBBI U apTYMEHTBI JPYTUX MPU aHAJIU3€ PE3YJIbTATOB JIEATEIbHOCTH;

3) npuHATHE ceds1 U IPYTrUX:

NPUHUMATD ceOsl, TOHUMAast CBOM HEJOCTATKU U IOCTOMHCTBA;

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

pU3HaBaTh CBOE MPABO U MPABO JAPYTUX HA OIIUOKU;

pa3BUBATh CIIOCOOHOCTH TOHUMATh MHUP C MO3ULMH JPYroro YeJIOBEKa.

INPEJIMETHBIE PE3YJIBTATDBI

[TpenmerHble pe3ynbraThl ocBoeHUs nporpaMMbl COO no 6uonoruu Ha 6a30BOM YpOBHE
BKITIOYAIOT Crieruduyueckue s yaeOHoro npeamera «buoorus» HaydHbIe 3HAHHS, YMEHUS U
CrocoObl JEMCTBUI 1O OCBOEGHMIO, HMHTEPHpPETAMd U IpeoOpa3OBaHMUIO 3HAHUM, BUIbI
JeSITeIbHOCTH 1O MOJYYEeHUIO HOBOTO 3HAHMS M NPUMEHEHMIO 3HAHUH B Pa3IMYHBIX y4eOHBIX
CUTyallUsX, a TaKKe B pEAIbHbIX >KU3HEHHBIX CUTyalUsX, CBS3aHHbIX C Ouosyoruei. B
porpaMMe IpeAMETHBIC Pe3yJIbTaThl IPEACTABICHBI 10 ToJaM 00yUeHHS.

[IpenMeTHble pe3ynbTaThl OCBOEHMsI yuyeOHoro mnpeamera «buonorus» 6 10 knacce
JOJIKHBI OTPAXKaTh:

c(OPMHPOBAHHOCTh 3HAHMM O MeCTe M pOJU OMOJOTMHM B CHCTEME HAayYHOTO 3HAHUS
€CTECTBEHHBIX HayK, B (D)OPMHpPOBAHMH COBPEMEHHOH €CTECTBEHHO-HAy4YHON KapTUHBI MUpa U
HAayYHOTO MUPOBO33pPEHUS, O BKJIa/le POCCUMCKUX U 3apyOEeKHBIX YUEHBIX-OUOJIOTOB B pa3BUTHE
6uonornu, PyHKIMOHAIBHOW IPaMOTHOCTH YeJIOBeKa JUIs PeLIeHNs KU3HEHHBIX 3a/1a4;

YMEHHUE pacKpbIBaTh CO/EpKaHHE OMOJIOrMYECKMX TEPMHUHOB U MOHATUN: )KU3Hb, KJIETKA,
opranusM, Meraboiu3M (0OMEH BEIIeCTB W  NPEBpAIllEHHE JHEPTUH), TOMEoCTa3
(camoperynsuusi), YpOBHEBasi OpraHu3alMsl JKUBBIX  CHUCTEM, CAaMOBOCHPOM3BEICHHUE
(penpoyKuus), HaCIeCTBEHHOCTh, UI3MEHUYMBOCTh, POCT U PA3BUTHUE;

yMEHHuE u3jiaraTb OHOJOTHMYECKHE TEeOpuu (KJIEeTOYHas, XPOMOCOMHAas, MyTallMOHHasd,
LEeHTpajbHas JorMa MoJieKysspHo Ouonorun), 3akonsel (I. Mennens, T. Moprana, H. WU.
BapunoBa) u yuenus (0 LeHTpax MHOT00Opa3usi U MPOUCXOXKACHUS KyIbTYpHBIX pacTteHuit H. U.
Baguiosa), onpeaensTh rpaHUIbBI UX TPUMEHUMOCTH K JKUBBIM CUCTEMAaM;

yYMEHHUE BIa/leTh METOJaMHM HAy4YHOTO MO3HAaHUS B OMOJOTIWU: HAONIOJCHHE M OIMCAHUE
KUBBIX CHCTEM, IIPOLECCOB U SBJIEHUN, OpraHU3aluss U TMPOBEACHHE OHOJIOIMYECKOTO
HKCIIEPUMEHTA, BBIIBM)KEHUE THIIOTE3bl, BBISIBICHHUE 3aBUCHUMOCTH MEXAY HCCIETyeMbIMU
BEJIMYMHAMH, OOBSCHEHHE TIOJIyUYEHHBIX DPE3yJIbTAaTOB, HCIIOJIb30BAaHHBIX HAYYHBIX IMOHATH,
TEOpUH U 3aKOHOB, YMEHHE JIENIaTh BBIBObI HA OCHOBAHUU IOJYYEHHBIX PE3YJIbTATOB;

YMEHHE BBIIEIATH CYHIECTBEHHbIE MPU3HAKU BUPYCOB, KJIETOK MPOKAPUOT U IYKapHuoT,
OJITHOKJIETOYHBIX U MHOTOKJIETOUHBIX OPTaHU3MOB, OCOOEHHOCTHU MPOLIECCOB: OOMEHa BEILECTB U
IpEBpallCHUs] SHEPTUU B KIETKE, (OTOCHHTE3a, IIIACTUYECKOTO U SHEPreTHYecKoro oOMeHa,
XEMOCHHTE3a, MUTO3a, MEH03a, OIJIOJOTBOPEHHS, PA3MHOXKEHUS, NHAUBUAYAIBHOIO Pa3BUTHUS
opranu3ma (OHTOTEHE3);

YMEHUE NPUMEHSATh MOIy4YE€HHbIE 3HAHUA Uil OOBSCHEHUs OMOJOIMUYECKHX IPOLECCOB U
SIBJICHUM, JJIS1 IPUHATHS MPAKTUYECKUX PEIICHUI B TOBCETHEBHOMN KU3HHU C IIETIbI0 00eCTIeUeHUs
0€30MIaCHOCTH CBOETO 3[0POBbS M 3/I0pPOBbSl OKPYKAIOIIUX JIIOJEH, COOMIONEHUS HOPM



rPaMOTHOTO TOBEACHHUS B OKpYXKarolled MNPUPOAHON cpele, MOHHMaHue HEOoOXOIUMOCTH
UCTIOJIb30BAaHUS JIOCTHKECHUN COBPEMEHHOW OMOJIOTMM M OMOTEXHOJOTHH Ui PallOHAIHLHOTO
IPUPOONIOIB30BAHNUS;

YMEHHE peIllaTh »JJIEMEHTapHble TEeHETHYECKHE 3a/Jadyl Ha MOHO- U JUTHOpUAHOE
CKpeIllMBaHUe, CIEIUIEHHOE HACJIEeI0BaHNe, COCTABISATh CXEMbl MOHOTHUOPHUIHOTO CKPEIIMBaHUs
JUTS IpeJICKa3aHMsl HAaClIe0BAaHUs IPU3HAKOB Y OPTraHU3MOB;

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

YMEHHE KPUTHYECKH OILIEHHBATh W HHTEPHPETUPOBATH HHPOPMAINIO OHOJIOTHYECKOTO
COJepKaHUs, BKIIOYAOUIYIO0 ICEBAOHAYYHbIE 3HAHMUSA W3 PA3IMYHBIX HCTOYHHUKOB (CpeacTBa
MaccoBOW MH(pOpMAIMH, HAYYHO-TIONYJISIPHBIE MaTepHAIIbl), STUYECKHE ACTIEKThl COBPEMEHHBIX
UCCJIEIOBaHHM B OMOJIOTUH, METUIIUHE, OMOTEXHOJIOTUH;

YMEHHE CO3/1aBaTh COOCTBEHHbIE THCHMEHHBIE U YCTHBIE COOOIIEHHs, 00001as
Ouonornyeckyro WHGPOPMANHMI0O W3 HECKOJIBKHX HWCTOYHHKOB, TPAMOTHO HCIIOJIB30BaTh
NOHATUIHBIN armapaTt OMOJIOTHH.

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

c(OPMHPOBAHHOCTh 3HAHUH O MECT€ M POJU OMOJOTHH B CHCTEME HAay4YHOTO 3HAHUS
€CTECTBEHHBIX HayK, B (DOPMUPOBAHHH COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTUHBI MHpa U
HAyYHOTO MUPOBO33PEHUS, O BKJIAJIE POCCUNCKHUX U 3apYOEKHBIX YUEHBIX-OUOJIOrOB B pa3BUTHE
6uonornu, PyHKIMOHAIBHOM IPaMOTHOCTH YeJIOBeKa JUIs PEeLIeHNs KU3HEHHBIX 3a/1a4;

YMEHHUE PacCKphIBaTh CO/IeP)KaHNe OMOJIOTHUECKUX TEPMUHOB U TTOHATHI: BT, TIOMYJISIIIHS,
reHooHM, SBONIONMS, JBWXKYIIUME CHIBl ((aKTOpbl) H3BOJIOLUHU, IMPUCIOCOOIEHHOCTD
OpPraHu3MOB, BHUJI000pa30BaHME, JKOJIOTHYECKHE (PAKTOPHI, HKOCUCTEMA, MPOAYLECHTHI,
KOHCYMEHTBI, PeyLIEHTHI, LIeNH MUTaH!s, SKOJoruyeckas nupaMmua, ouoreoueHos, ouocgepa;

yMEHHE W3Naratb Owosnorndeckue Teopun (dBomronoHHas Teopus Y. JlapBuHa,
CHHTETUYECKAasi TEOPHS SBOJIOIINN ), 3aKOHBI U 3aKOHOMEPHOCTH (3aposiiieBoro cxoacTtra K. M.
bapa, uepenoBanus riaBHBIX HampaBieHUH u myted sBomronuu A. H. CeBeprioBa, yueHHs O
6uocdepe B. U. BepHasickoro), onpenensiTe rpaHUIbI UX TPUMEHUMOCTH K KUBBIM CHCTEMAaM;

yYMEHHUE BIAJIETh METOJaMH HAYYHOTO MO3HAHWS B OMOJIOTWHU: HAOIIOJCHWE W OMHCAHUE
KMBBIX CHCTEM, TIPOLIECCOB W SIBIICHHWH, OpraHMW3alus W TPOBEACHUE OHOIOTHYECKOTO
HKCIEPUMEHTA, BBIJBI)KEHUE THUIOTE3bl, BBISBICHHE 3aBHCHUMOCTH MEXIY HCCIECAYEMBbIMU
BEJIMYMHAMH, OOBSCHEHHE TIIOJIyYEHHBIX pPE3YyJIbTAaTOB, HMCIIOJIb30BAaHHBIX HAYYHBIX MOHSATHIA,
TEOPH U 3aKOHOB, YMEHHE JIeJIaTh BBIBOJIBl HA OCHOBAHHMH MOJYYCHHBIX PE3yJIbTaTOB;

YMEHHUE BBIICISTH CYIIECTBEHHBIE MTPU3HAKH CTPOCHUSI OMOJIOTHYECKUX OOBEKTOB: BHUJIOB,
HOMYJSAIUN, TNPOJYHEHTOB, KOHCYMEHTOB, pPEIYLIEHTOB, OHOI€OI[EHO30B U HIKOCUCTEM,
0COOEHHOCTH  TIPOLIECCOB:  HACIEICTBEHHOH  M3MEHYMBOCTH, €CTECTBEHHOro  0TOOpa,
BUI000pa30BaHusl, MPUCIIOCOOIEHHOCTH OPTaHM3MOB, JCHCTBHSI SKOJIOTMYECKHX (DaKTOPOB Ha
OpTraHU3MBI, TIEPEHOCA BEIIECTB U MMOTOKA YHEPTHH B HYKOCHCTEMAaX, aHTPOIIOTEHHBIX M3MEHEHUH
B JKOCHUCTEMax CBOEH MECTHOCTH, KPYroBOpOTa BEIIECTB W OMOTCOXMMHUYECKHX LHKIOB B
ounocdepe;

YMEHHE MPUMEHSATH MOJTY4YCHHbIC 3HAHUS N7 OOBSCHEHUS OMOJIOTMYECKUX MPOILIECCOB U
SBIICHUH, 17151 IPUHATUS MIPAKTUUYECKUX PEIEeHUI B TOBCETHEBHOM KU3HHU C LENbI0 O0ecTieueHus
0€30MIaCHOCTH CBOETO 3[0POBbS M 3/I0pPOBbSl OKPYKAIOIIUX JIIOJIEH, COOMIONEHUS HOPM
IPaMOTHOTO TOBEJEHHUSI B OKPYXAaOIIeHl NpUpONHOH cpenae, MOHMMaHUE HEOOXOIMMOCTU



UCTIONIb30BAHUS TOCTHKEHUH COBPEMEHHOU Ouonorun TSt PalMOHAIBHOTO
HPUPOJIOTIONIL30BAHMS,

YMEHHE peIIaTh 3JIEMCHTapHbIC OMOJOTMYECKUE 3aJayH, COCTABJISATH CXEMbI IMEpeHOoca
BEILIECTB M SHEPTUH B HKOCUCTEMAX (IIeTIN IUTaHuUA);

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

yYMEHHE KPUTHYECCKU OIICHUBATh W WHTEPIPETUPOBATH HUH(POPMAIMIO OHOJIOTHYECKOrO
COZIEPKaHMS, BKJIIOYAIONIYIO IICEBJOHAYYHBIC 3HAHUS W3 PA3IMYHBIX HCTOYHHUKOB (CpeacTBa
MaccoBOi WH(OpMAIMK, HAYYHO-TIONMYJISIPHBIE MaTepHaibl), paccMaTpUBaTh IJIOOATBHbBIC
IKOJIOTUYECKUE TIPOOJIEMBI COBPEMEHHOCTH, POPMHUPOBATH IO OTHOILICHUIO K HUM COOCTBEHHYIO
HIO3UIINIO;

yMEHHE CO3[aBaTh COOCTBCHHBIE IIHMCBMEHHBIE M YCTHBIE COOOLICHHs, 0000mIas
Ouonormyeckyro HMH(GOPMALUIO0 M3 HECKOJIbKMX HCTOYHHKOB, TI'PaMOTHO HCIIOJIb30BaTh
NOHATUIHBIN armapaTt OMOJIOTHH.



TEMATHYECKOE INTAHUPOBAHHUE
10 KJIACC

KoaunuecTBO 4acoB

HanmeHnoBaHue pa3ae/ioB U TeM DJIeKTpOoHHbIe (LM (ppoBbIE)
Ne ni/m IIpakTH4eckue
NpOrpamMmbl Bcero o0pa3oBaTe/bHbIE PeCypChl
padoThI
bubmumoreka [IOK
1 bronorus Ka fayka 2 05 https://m.edsi.ru/7f4lcz92
2 JKuBbie cucTeMbI M X OpraHu3aius 1 bubmmoreia LIOK
https://m.edsoo.ru/7f41c292
bubnnorexa [HOK
3 XUMUYECKUI COCTaB U CTPOECHUE KIIETKU 8 1 https://m.e dS(I)_f).ru 17§416292
bubnnorexa [HOK
4 AKHSHCJEATCIEHOCTS KICTKH 6 https://m.edsi.ru/7f4lc292
5 PasMHOkKEeHME 1 MHIMBUAYAIbHOE PAa3BUTHE 5 1 bubnnorexa [HOK
OpPraHUu3MOB https://m.edsoo.ru/7f41¢c292
6 HacnenctBeHHOCTh M1 UBMEHYMBOCTD 3 15 bubnuotexa [JOK
OpraHHU3MOB https://m.edsoo.ru/7f41c292
7 Cenekiust opranu3mMoB. OCHOBBI 3 bubnmnorexa [JOK
OMOTEXHOJIOTHU https://m.edsoo.ru/7f41c292
8 PesepBHoe Bpems 1 Bubmiorexa LIOK
https://m.edsoo.ru/7f41c292
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 34 4



https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292

11 KJIACC

KoaunuecTBO 4acoB
HaumeHoBaHue pa3ieioB U TeM DJieKTpoHHbIe (HH(POBHIE)
Ne ni/m IIpakTH4eckue
NMPOrpaMmblI Bcero o0pa3oBaTejibHbIE PeCypPChl
padoThI
1 5 5 9 1 bu6nmoreka [IOK
BOMOHHONHAA DHOIOTHA https://m.edsoo.ru/7f41cc74
5 Bo3HuKHOBEHME U Pa3BUTHE KU3HU Ha 9 05 Bbu6mmoteka LJOK
3emie ' https://m.edsoo.ru/7f41cc74
3 0] 0 arolas cpeaa 5 1 bubmorexa LIOK
MBI 1 OK
pratus pyraotas cped https://m.edsoo.ru/7f41cc74
4 Coo0111ecTBa ¥ HKOIIOTHYECKUE CUCTEMBI 9 bubmorexa HOK
TBA U DK T'
m . https://m.edsoo.ru/7f41cc74
5 PesenBHOE Bbe 9 bubnunoreka LIOK
BH BpPCMA
P p https://m.edsoo.ru/7f41cc74
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 2.5



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




IHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
KoumyecrBo yacoB DJIeKTPOHHBIC HH(POBbIE
Ne ni/m Tema ypoka IpakTHyeckue o0pa3oBaTe/ibHbIE
Beero padoThI pecypcbl
bubnunoreka LIOK
1 Bbuosorus B cucteme HayK 1 https://m.edso0.ru/863e6122
https://m.edso0.ru/863e632a
MeTo1bl TO3HAHUA JKUBOM TPUPOJIBI.
5 [IpakTuueckast padora Ne 1 1 05 Bbu6motreka [JOK
«Mcnonp30BaHKe Pa3IUYHbIX METOIOB IIPU ' https://m.edso0.ru/863e6122
W3Y4YEHUU OMOJIOTHYECKUX O0OBEKTOBY
3 buonoruueckue CUCTEMBbI, MPOIIECCHI U UX 1 bubnnorexa [JOK
U3y4YCHUE https://m.edso0.ru/863e6564
4 XHUMHYECKHM cocTaB KJIeTKU. Boma u 1 bu6nmorexa LIOK
MHHEpaITbHBIE COJIN https://m.edsoo.ru/863e674e
5 benku. Coctas u crpoeHue 0eKkoB 1 Bubmmorexa IOK
https://m.edso0.ru/863e6b72
depMeHThI — OHOJIOTHYECKHE
Kataynuzaropsl. JlaboparopHas padora Ne 1
6 «M3y4eHne KaTaIuTHYECKON aKTUBHOCTH 1 0.5 Bubmmorexa IOK
https://m.edso0.ru/863e6b72
dbepMeHTOB (Ha MpUMepe aMUJIa3bl UITH
KaTaasbl)»
but6mmorexa [IOK
! YraeRotet. Jm 1 https://m.eds00.ru/863e6870
8 HyknennoBbie kucinoTsl. ATO 1 bubmmorexa LIOK

https://m.edso0.ru/863e6d5c¢



https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e632a
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e6564
https://m.edsoo.ru/863e674e
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6870
https://m.edsoo.ru/863e6d5c

HCTOpI/IH U METOAbI U3YUYCHHS KIICTKH.

bu6nmoreka [IOK

o Knerounas reopus https://m.edsoo.ru/863e6e88
10 KiteTka xak meinocTHas KUBas CUCTEMA

CTpoeHue 3yKapuoOTHYECKOM KIIETKHU.

JlaGopaTtopHnast pabota No % «3yueHue Bumorexa LIOK

11 CTPOCHI KIETOX I?,aCTeHHH’ PRHBOTHEIX, 0.5 https://m.edso00.ru/863e6ff0

rpUOOB i GAKkTEpHii MO MHKPOCKONOM Ha https://m.edso0.ru/863e716¢
TOTOBBIX MUKpOTpEnapaTax U ux
OTIUCAHUE»

12 OOMeH BelecTB Wil METaboJIu3M brbmmorexa LIOK
https://m.edso0.ru/863e766¢
bubnunoreka LIOK

13 dorocuiites. XemocHuies https://m.edsoo.ru/863e7c98

14 DHepreTuyeckuii 0OMeH bubamorexa LIOK
https://m.edsoo.ru/863e7aae

JKu3HeHHbIN UK KIeTKU. [{enenue
15| iutmoncmme sanose s erman e 05 Bmorer L1OK
https://m.edsoo.ru/863e7dc4
KOpEIIKa JIyKa Ha TOTOBBIX
MUKpOIIpenaparax»
16 buocunTes 6enka. Peakius MaTpuyHOro bubmuorteka [IOK
CHHTE3a https://m.edsoo.ru/863e796e

17 Tpancnsmus — OnocuHTE3 OeNKa Bubmmorexa IOK
https://m.edsoo.ru/863e796e
bubnuotexa [JOK

18 HexeTounbie GOpMBbI KHU3HA — BUPYCHI https:// m.edsi.ru/863e7540

19 DopMBbI Pa3MHOKEHUST OPTAaHU3MOB bubmorexa LIOK

https://m.edso0.ru/863e81b6



https://m.edsoo.ru/863e6e88
https://m.edsoo.ru/863e6ff0
https://m.edsoo.ru/863e716c
https://m.edsoo.ru/863e766c
https://m.edsoo.ru/863e7c98
https://m.edsoo.ru/863e7aae
https://m.edsoo.ru/863e7dc4
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e7540
https://m.edsoo.ru/863e81b6

https://m.edso0.ru/863e831e

bub6nmoreka [IOK

20 Meitos https://m.edsoo.ru/863e7f4a
OO6pa3oBaHue U pa3BUTHE MOJIOBBIX KJIETOK.

21 OmnonotBopenue. Jlaboparopras pabora 05 bubmuorexa [JOK
Ne 4 «3yueHre CTpOEHHUS OIOBBIX ' https://m.edsoo.ru/863e81b6
KJIETOK Ha TOTOBBIX MUKPOIIpEnapaTax»

22 NunuBuayanbHOE pa3BUTHE OPraHU3MOB Bubmmorexa IOK

https://m.edso0.ru/863e8436

93 I'eneTnka — Hayka 0 HaCJIEeICTBEHHOCTH U Bu6mmoteka [JOK
U3MEHYUBOCTU https://m.edso0.ru/863e86f2

24 3aKOHOMEPHOCTH HACJIEAOBAHUS bubmmoreka [JOK
NpU3HAKOB. MOHOTHOPHIHOE CKPEIIMBaHKE https://m.edso0.ru/863e8878
JurubpuaHoe ckpenBanue. 3aKoH Bbu6moteka [JOK

25
HE3aBHCUMOTI'0 HACJICIOBAHUS IIPU3HAKOB https://m.edso0.ru/863e89a4
CueruieHHOE HacJeI0OBaHUE TIPU3HAKOB.

JlaboparopHnas padota Ne 5 «M3yuenue
26 pGSyJII:TaTI())B Mfﬂorn6pnﬂﬂoro IZq 0.5 bubmmorexa LIOK
https://m.edso0.ru/863e8c60
JUTUOPUIHOTO CKPEIIUBAHUS Y IPO30(HIIBI
Ha TOTOBBIX MUKpOTpenaparax»»

97 I'enernka nona. HacnegoBanue npu3HaKkoB, bu6nunorexa LIOK
CLIEIJIEHHBIX C ITOJI0M https://m.eds00.ru/863e8c60
W3menunBocts. Henacnencreennas
u3MeH4nBOCTh. JJaboparopHas padota Ne 6.

28 Nzyuenune MoupuKamoHHON 05 bubmuorexa [JOK

M3MEHYUBOCTHU, IOCTPOEHHUE
BapHallMOHHOTO psiZia U BapHallHOHHOM
KpHBOW»

https://m.edso0.ru/863e8efe



https://m.edsoo.ru/863e831e
https://m.edsoo.ru/863e7f4a
https://m.edsoo.ru/863e81b6
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https://m.edsoo.ru/863e86f2
https://m.edsoo.ru/863e8878
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HacnencrBeHHast ©3MEHYHBOCTD.
29 JlaGopaTtopHnast pabora Ne 7. «Ananus 1 05 bubmuorexa [JOK
MyTaI¥i y Jp0o30(HIbl Ha TOTOBBIX https://m.edsoo.ru/863e8efe
MUKpOIpernapaTax»
bu6nmoreka [IOK
30 Perteriica esiosexa 1 https://m.edsoo.ru/863e8d78
PesepBHeIit ypok. O000IICHHE 110 TEME
31 «HacnencTBeHHOCTh M I3MEHYUBOCTH 1
OpPTaHU3MOBY
32 Cenexnus Kak HayKa U IpoIece 1 brbmmorexa LIOK
https://m.edsoo.ru/863e9214
33 MeTobl ¥ TJOCTHXKEHHS CEIICKIINT 1 bubnunoreka LIOK
pacTeHui U KUBOTHBIX https://m.edsoo.ru/863e9214
34 broTexHOoI0rus Kak 0Tpaciib NPOU3BOICTBA 1 Bubmmorexa IOK
https://m.edso0.ru/863e9336
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 4



https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8d78
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9336

11 KJIACC

KoaunuecTBO 4acoB

DJIeKTpPOHHbIe U (pPOBbIE

Ne n/mm Tema ypoka IpakTuueckue o0pa3oBaTesbHbIE
Beero padoThI pecypcChbl
1 OBOIIOLUSA U METOABI €€ U3YyUEHUS 1 bubmorexa LIOK
https://m.edsoo.ru/863ea20e
5 Wcropus pa3BuTus npeacrabieHuii o0 1 Bbu6mmoteka [JOK
3BOJIOLHN https://m.edso0.ru/863e9570
3 MUKpPOIBOIIOIHS 1 Bubmmorexa IOK
https://m.edso0.ru/863e9cle
[Momynsanus Kak IeMeHTapHas eIUHUIA
4 BUa U 3Boonmu. JlaboparopHas pabora 1 05 Bbu6mmotreka [JOK
Ne 1 «CpaBHeHue BUJIOB 110 ' https://m.edso0.ru/863e99c6
MOP(}OIIOTHUECKOMY KPUTEPHUIO»
5 JIBroKky1iue cuibl (31eMeHTapHbIe 1 bubmmnoreka [HOK
(aKTOpBI) SBOITIOIHN https://m.edsoo.ru/863e9da4
6 EcrecTBeHHbIi 0TOOp 1 €ro popmbl 1 Bubmmorexa IOK
https://m.edso0.ru/863e9ed0
Pe3ynbrath! 3BOMIIOLINN:
IpUCIIOCOOIEHHOCTh OPTaHU3MOB U
7 BugooOpa3oBanue. JlaboparopHas pabota 1 05 bubmuoreka [IOK
Ne 2 «Onucanue npucrnocoO6IeHHOCTH https://m.edsoo.ru/863e9fde
OopranusMa 1 €€ OTHOCHUTEILHOTO
XapakTepa
8 HampasieHnus v myTH MaKpO3BOIIOIHA 1 bubmorexa LIOK
https://m.edsoo0.ru/863e9cle
9 HeoOpaTuMoCTh 3BOJTIOINT 1



https://m.edsoo.ru/863ea20e
https://m.edsoo.ru/863e9570
https://m.edsoo.ru/863e9c1e
https://m.edsoo.ru/863e99c6
https://m.edsoo.ru/863e9da4
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Uctopus xxu3nu Ha 3emiie 1 METObI €€

10
U3YYEHUS
1 ['unoTe3sl NPOMCXO0XKACHUS KU3HU HA bub6nmmoreka [IOK
3emie https://m.edso0.ru/863ea5a6
12 PazButue xu3HU Ha 3eMJIe 110 3paM 1 bubmuorexa [JOK
nepuoiam https://m.edsoo.ru/863ea6be
OcCHOBHBIE 3TaIlbl 3BOJTIOIUU
ACTUTENLHOTO U JKUBOTHOTO MUDA.
13 ?[paKTI/ILIeCKaSI pabota Ne 1 «I/I3yl1)ieHne 0.5 Bubmmorexa IOK
9 https://m.edsoo.ru/863ea8bc
MCKOIIAEMbIX OCTAaTKOB PAaCTCHUI U
KUBOTHBIX B KOJUICKITHSX )
14 CoBpeMeHHasi cucTeMa OPraHuYeCKOro bubmmoreka [JOK
MHpa https://m.edsoo.ru/863ea48e
15 DBOJIIOIHS YeJIOBEKa (aHTPOIIOTEHE3) brbmmorexa LIOK
https://m.edsoo.ru/863eac2c
16 JIBuokymiue cuibl (pakTopsbl) bubmmnoreka HOK
aHTpOTIOTreHe3a https://m.edsoo.ru/863ead44
17 OcHOBHBIE CTaIUU DBOJIIOLIUN YEJIOBEKA
18 YenoBeueckue pachl U IPUPOIHbIE bubmuorteka [IOK
aJanTaly YeIoBeKa https://m.edso0.ru/863eaea2
PesepBHblit ypok. O0o00111€HNE 110 TEME
19 «BO3HUKHOBEHME U pa3BUTHE KU3HU HA
3emie»
20 OKoJorus Kak HayKa
Cpenpl OOUTaHUS U SKOJIOTHUECKHE bubmmoreka [JOK
21
baxTopsl https://m.edsoo.ru/863eafec
99 Abuotnueckue (axropsl. JlaboparopHas 05 bubmuotexa [IOK

pabota Ne 3. «Mopddonoruueckue

https://m.edsoo.ru/863eb10e



https://m.edsoo.ru/863ea5a6
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0COOCHHOCTH pacTeHUH U3 Pa3HbIX MECT
obutanusny. JlabopaTopHas padora Ne 4.,
«BrustHEE cBeTa Ha POCT U pa3BUTHE
YEPEHKOB KOJIeyCay»

23 buotnueckue pakTopsl bubnrorexa LIOK
https://m.edso0.ru/863eb348
DKOJIOTUYECKHE XaPaKTEPUCTUKU
24 nonyssinuu. [Ipakruueckas padora Ne 2 05
«IToaCY€T MIOTHOCTH NOMYJISALIMI Pa3HbIX
BHUJIOB PACTEHUI
25 Coo0rmiecTBa OpraHu3MOB — OHOIIEHO3 brbmmorexa LIOK
https://m.edso0.ru/863eb46a
26 DKOJIOTUYECKHE CUCTEMBI (3KOCUCTEMBI) Bubmmorexa IOK
https://m.edso0.ru/863eb46a
27| xononmeeune nupanm Caotirs Buomiorer LLOK
sxocucrem. Cykieccus https://m.edsoo.ru/863eb5fa
28 [TpuponHbIE SKOCUCTEMBI
29 AHTpPOIIOT€HHBIE YKOCUCTEMBI
30 buocdepa — rimobanpHas s3xocucrema bubmuoreka [IOK
3emin https://m.edso0.ru/863ebb5e
31 3aKOHOMEPHOCTH CYILIECTBOBAHUS bubnnorexa [JOK
o6uocdepsl https://m.edsoo.ru/863ebd16
32 YenoseuecTBo B Onochepe 3emin
33 CocymiecTBoBaHUE TPUPOJIBI U bubnmnoreka [JOK
4eI0BeUeCTBa https://m.edsoo.ru/863ebale
34 PezepBHblit ypok. O00011I€HNE TEMBI

«Co00111ECTBA M DKOJIOTUUECKHUE CHCTEMBI



https://m.edsoo.ru/863eb348
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb5fa
https://m.edsoo.ru/863ebb5e
https://m.edsoo.ru/863ebd16
https://m.edsoo.ru/863eba1e
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MMPOBEPSEMBIE TPEBOBAHMSI K PE3YJIbTATAM OCBOEHMSI OCHOBHOM
OBPA3OBATEJbHOM ITPOI'PAMMBI

HpOBepﬂeMble NnpeaAMETHBIC PE3YJIbTAThl 0CBOCHUSN OCHOBHOM
06p330BaTeJ'IbHOI71 NnporpaMmal CpeaHeEro oﬁmero 06pa3OBava

CdhopMHupOBaHHOCTh 3HAHWUK O MECT€ W POJIM OMOJIOTUM B CHCTEME
HAy4YHOTO 3HAHUS €CTECTBEHHBIX HAyK, B JOPMUPOBAHUU COBPEMEHHOM
€CTECTBEHHO-HAYYHOW KapTHHBI MUPAa MU HAYYHOTO MHPOBO33PEHHS;, O
BKJIQJIC POCCUHCKUX U 3apyOCIKHBIX YYEHBIX-OMOJIOTOB B pPa3BHTHE
owosoruu; (PyHKIIMOHAILHON TPAaMOTHOCTH YEIIOBEKA IS PEIICHUS

JKHM3HCHHBIX 3aJ1a4

YMeHHue pacKpblBaTh COJEpXKAHWE OMOJIOTMYECKUX TEPMHUHOB U
MOHATHIA: KW3Hb, KJIETKA, OpraHu3M; MeTaboym3M (0OMEH BEUIECTB U
[IPEBpPALICHUE DJHEPrUM), TI'OMEOCTa3 (camMOperyisuus), YypOBHEBas
OpraHu3alysl KUBBIX CHUCTEM, CAaMOBOCHPOM3BEACHUE (PENpOayKLIHs),

HaCJICACTBEHHOCTb, UBMCHYNBOCTD, POCT U PA3BUTHC

YMeHne uznaratb OHOJIOTHYECKHE TEOpHH (KIETOYHAs, XpOMOCOMHas,
MyTtanuoHHas), 3akonsl (I'. Menaens, T. Moprana, H.I1. BaBunosa) u
yueHHsl (0 LIEHTpax MHOrooOpas3us M MPOUCXOXKICHUS KYJIbTYpPHBIX
pactenuii H.J1. BaBuiosa), onpenenars rpaHUIlbl UX TPUMEHUMOCTH K

KHUBBIM CUCTEMaM

YMeHue BrIaZeTb METOJaMU HAY4YHOTO T[O3HAHHUS B OHUOJNOTHH
(HaOmro/IeHNe W OINMCAHUE >KUBBIX CHUCTEM, IPOIECCOB W SIBICHUM;
OpraHmW3aiys W TPOBEJACHUE OHMOJOTHYECKOTO  JKCIICPUMEHTA,
BBIBIDKGHHWE ~ TUIOTE3bl;  BBIIBJICHHE  3aBUCUMOCTH  MEXIY
HCCIIeyeMbIMU BETMYMHAMHU, OOBSICHEHHE MOTYyYEHHBIX PE3yIbTaTOB,
WCIIOJIb30BAHHBIX HAYYHBIX TOHSATHA, TEOPHA W 3aKOHOB, yMCHHE

ACJIaTh BBIBOJABI HA OCHOBAHUU MOJTYUYCHHBIX pCSYJ'IBTaTOB)

10 KVIACC

Koxa
MPOBEPAEMOro
pe3yJbTara

1

2

3

4

5

YMeHue BBIIENATH CYIIECTBEHHBIE TMPHU3HAKU BUPYCOB, KIETOK
IIpOKapuoT M OYKApHUOT, OOHOKJICTOYHBIX U MHOTOKJICTOYHBIX
OpraHWU3MOB; OCOOEHHOCTH  TIPOIIECCOB  OOMEHa  BEIIECTB U
MpeBpalleHUs] DHEPruu B KIETKe, (POTOCHHTE3a, IIACTHYECKOTO U
JHEpreTHdeckoro  oOMeHa,  XEeMOCHHTe3a, MHT03a,  Meio3a,
OIJIOJIOTBOPEHHSI,  Pa3MHOXKCHHUS, HMHIUBUAYAILHOTO  Pa3BUTHS

opranu3ma (OHTOTEHE3)




YMeHue NpUMEHATh IOJyYEHHble 3HaHUS I OOBSICHEHUS
OMOJIOTUYECKUX MPOIECCOB U SBICHHM, U MPUHATHUS MPAKTHUECKUX
pelIeHHi B TOBCETHEBHON KHU3HH B LIEJSIX oOecrieyeHus 0€301macHOCTH
CBOET0 3[J0POBbS U 3[J0POBbs OKPY>KAIOLIUX JIt0JIeH, COOII0AEHUS HOPM
IpaMOTHOTO TOBEAEHUS B  OKpYyXKawollell npupoaHoil  cpere;
MMOHUMaHHe HE00X0IMMOCTH UCTIOJIb30BaHUS JOCTHKEHUH
COBPEMEHHOW OMONIOTMM W OHMOTEXHOJIOTHH Ui PalOHAIBHOTO

IpUpPOaAOITIOJIb30BAHHA

YMmenue peuiath 3JICMCHTAPHBIC T'CHCTUYCCKUC 3aJa4d HAa MOHO- U
I[I/IFI/I6pI/Il[H0€ CKpCIIMBaHUEC, CHCIIJICHHOC HACJICAOBAHUC, COCTABJIATH
CXEMBbI MOHOTI' I/I6pI/II[HOFO CKpCIIUBaHUsA JIA MpCaACKa3aHuAa

HacJIeJOBaHUA ITPU3HAKOB Y OpraHu3MoOB

YMeHue BBINOJNHATH JIA0OPATOPHBIE U  TPAKTHYECKHUE PabOoTHI,
coOnrofarh MpaBwia Mpu paboTe C Y4eOHBIM U JIaOOPATOPHBIM

o0opynoBaHuEM

YMeHue KpUTHYECKH OLEHUBAaTh W HMHTEPIPETHPOBATh MH(POPMAIUIO
OMOJIOTMYECKOT0 COJEPKaHUs, BKIIOYAIOIIYIO IICEBIOHAYYHbIEC 3HAHUS
U3 pa3nuuHbIX UcTouyHNKOB (CMU, HaydHO-IONYJIsIpHBIE MaTepHabl);
THYECKHE AacleKThl COBPEMEHHBIX HCCIEe0BaHUi B OHOOTHUH,

MCEAUIIUHE, OMOTEXHOJIOTUH

10

YMeHue co3naBaTh COOCTBEHHbBIE MHUCHMEHHBIE U YCTHBIE COOOILCHHS,
0000111ass 6MOIOrHYecKy0 HH(POPMAIMIO U3 HECKOJIBKUX HMCTOYHHUKOB,

T'paMOTHO HUCIIO0JIB30BAaTh MMOHSATHHHBIN armapar OHOJIOTHH

11 KUIIACC

Kon
NpoBepPsieMoro
pe3yjabTara

IIpoBepsiemble npeaMeTHbIE Pe3yJabTATHI 0CBOCHHUS OCHOBHOM
0o0pa3oBaTeJIbHOM MPOrPaMMBbI CpeiHero 001ero o0pa3oBaHus

ChopMupoBaHHOCTh 3HAHUM O MeCTe M POJM OHOJIOTMH B CUCTEME
HAYYHOTO 3HAHWS €CTECTBEHHBIX HayK, B (HOPMHUPOBAHNH COBPEMEHHOM
€CTECTBEHHO-HAYYHOW KapTHUHBI MUPAa M HAYYHOTO MHPOBO33PEHUS; O
BKJIQ/IE POCCUHCKUX U 3apyOeKHBIX YUEHBIX-OMOJIOTOB B pa3BUTHE
Ononornn; (QyHKIMOHAIBHOH TPAMOTHOCTH YEJIOBEKA [UIS PELICHUS

JKHU3HCHHBIX 3aJ1a4

YMeHHue pacKpbIBaTh COJCpKAHWE OMOJIOTMYECKUX TEPMHHOB U

MOHSTHM: BUJ, HOMYJIsIUA, FeHO(bOHI[, 9BOJJIIONUA, ABUKYIINUC CHUJIbI




(dakTops) SBOJIIOLINH, MIPUCIIOCOOJIEHHOCTh OpraHU3MOB,
BHI000pa30BaHUE, IKOJIOTHYECKUE (hakTopsl, IKOCHUCTEMA,
MIPOTYLIEHTHI, KOHCYMCHTBI,  PEIYyIICHTBHI, Henu  MUTaHUA,

9KOJIOTUYECKAs MUpaMHKIa, OMoreoreHo3, onocdepa

YMeHue uznaraTb OMOJIOTHYECKHE TeOpHUU (IBONIOIMOHHAS Teopus Y.
JlapBuHa,  CcHHTETHMYECKass  TEOpUs  DBOJIOLMH), 3aKOHBl U
3aKOHOMEPHOCTH (3apojsiieBoro cxonactsa K.M. bapa, uepenoBanus
IJ1aBHBIX HampaBieHui u mytei sBosmonuu A.H. CeBepiioBa, yueHus o
o6uochepe B.M. Bepuaackoro), omnpeaensATb  TPAHUIB  HUX

MIPUMCHUMOCTH K JXUBBIM CUCTEMaM

YMeHue BiIafeTb METOJAaMU HAYYHOTO T[O3HAHHUS B OHUOJNOTHH
(HabmroleHNe W OIMCAHUE >KUBBIX CUCTEM, IPOIIECCOB W SIBJICHUM;
OpraHm3alys W TMPOBEICHUE OHOJOTHYECKOr0  JKCIICPUMEHTA,
BBIIBUKCHUE  TUIIOTE3bl;  BBIABJICHUE  3aBUCUMOCTH  MEXKIY
UCCIIEyeMbIMH BEIIMYMHAMH, OOBSICHEHUE MOJYYCHHBIX PE3yJIbTaTOB,
WCIOJIb30BAHHBIX HAYYHBIX TOHSITHA, TCOPHA W 3aKOHOB, yMCHHC

ACJIaTh BBIBOAbBI HA OCHOBAHUU IOJTYUYCHHBIX pe3y.IH)TaTOB)

Ymenue BBIJIETIATH CYILLIECTBEHHBIE IIPU3HAKN CTpOECHUS
OMOJIOTMYEeCKUX  OOBEKTOB:  BMJIOB, MOMYNALMH, MPOAYLEHTOB,
KOHCYMEHTOB,  pPEIyLIEHTOB,  OHOT€OIIeHO30B U  IKOCHCTEM;
0COOEHHOCTH IPOLIECCOB HaCJIEeJICTBEHHOU U3MEHYMBOCTH,
€CTeCTBEHHOT0  0TOOpa, BUA000pa30BaHUs, MPHUCIOCOOIEHHOCTH
OpPraHM3MOB, JI€HCTBUS SKOJIOTMUYECKUX (DaKTOPOB Ha OpPraHU3MBI,
IepeHoca BEUIeCTB U MOTOKA SHEPTUH B IKOCUCTEMAX, aHTPOIOTE€HHBIX
U3MEHEHUH B DKOCHCTEMAaxX CBOEM MECTHOCTH, KPYrOBOPOTa BEILLECTB U

OMOTeOXMMHYECKHX ITUKIOB B Onochepe

VYmMmenne MMPUMCHATH IIOJIYYCHHBIC 3HAHUA JJISA 00BsICHEHNS
OHMOJIOTHYECKHUX mponeccoB u SIBJICHI/Iﬁ, IJI IIPUHATUA TMPAKTHYCCKUX
pelIeHni B MOBCEAHEBHOW KU3HU B LIETSAX oOeceueHus: 6e30MacHOCTH
CBOETO 37I0POBbsI M 3JI0POBbSI OKPY>KAIOIIUX JOJIEH, COOMI0IEHUSI HOPM
rpaMOTHOTO TMOBEAEHUS B  OKPYXKAIOIIEH TPUPOJHON  Cpere;
IIOHUMAaHUE H€O6XO)II/IMOCTI/I HCII0JIb30BaHUA JIOCTI/I)KGHI/Iﬁ

COBpCMCHHOﬁ Ouosoruu IJI paliluOHAJIBHOTO ITPUPOAOIIOJIb30BaHUA

VYMmenune peiiaTtb 3JICMCHTAPHBIC OHOJIOrHYECKHE 3aga4u, COCTaBJIATH

CXEMBbI IepeHOoca BEIIECTB U SHEPTUU B 3KocHucTeMax (e MUTaHuUs)

YMeHue BBINOJHATH JIAOOpPATOpHBIE M TpPAKTUYECKUe paboThl,
cobOmoath TpaBuja mpu padboTe ¢ y4yeOHBIM M JTAOOPATOPHBIM

obopynoBaHuEM




YMeHue KpUTHYECKH OLEHUBATh W HWHTEPIPETHPOBATH MHGOPMAIUIO
OMOJIOTUYECKOTO COJIEPKaHUsl, BKIIOYAIOIIYIO TICEBIOHAYYHBIC 3HAHUS

U3 pa3ianyuHbIX UcTOUHUKOB (CMM, HayyHO-TIONyJIsipHBIE MaTepUalIbl);

? paccMaTpuBaTh riio0anbHbIC IKOJIOTUYECKUE poOIeMbI
COBPEMEHHOCTH, ()OPMHPOBATH 1O OTHOIICHHIO K HUM COOCTBEHHYIO
MO3UIIHIO
YMeHue co3/iaBaTh COOCTBEHHBIC TMCHMEHHBIC U YCTHBIC COOOIICHUS,
10 000011as1 OMOJOTUYECKYI0 MH(GOPMAIUIO U3 HECKOJbKHX MUCTOYHUKOB,

T'paMOTHO HUCIIO0JIB30BATh MOHSATUNHBIN armnapar OMoI0ruuU




ITPOBEPAEMBIE 9JIEMEHTbI COAEPKAHUSA

10 KJIACC

Koxa

HpOBepﬂeMbIﬁ IJIEMEHT COACPKaHUSA

buosnorns xak HayKa

11

Buonoruss — Hayka o xuBOW mpupone. Ponp Ouonormu B (HopMUpOBaHUU

COBPEMEHHOI Hay4yHOU KapTUHBI Mupa. CucTemMa OMOJIOTUYECKUX HAYK

1.2

Mertonbl Mo3HaHMUS XKUBOM NPUPOAbI (HAOIIOJEHUE, SKCIIEPUMEHT, ONUCAHHE,
U3MEpeHue, KiIacCu(uKauus, MOJCIUPOBAaHHE, CTATUCTHYECKas o00paboTKa

JTAHHBIX )

JKuBble cucTeMBl U HX OpraHusanusa

2.1

XKussie cucremsl (OMOCHCTEMBI) Kak MpeaMeT u3ydeHus Owmonoruu. CoiicTBa

OMoOCHCTEM M MX pazHooOpasue

2.2

YpoBHUM oOpraHuzanuyd OWOCHCTEM: MOJEKYJISIPHO-TEHETUYECKUN, KIIETOYHBIMH,

OpraHU3MEHHBIN, TOMYJIALUOHHO-BUIOBON, IKOCUCTEMHBIN, O1ochepHbIN

XHUMHUYECKUM COCTaB U CTPOCHHUC KIICTKU

3.1

XUMUYECKUN COCTaB KJIETKU. XHUMHUYECKUE DJIEMEHTBhI: MAaKpPOJIEMEHTHI,
MHKpOJJIEMEHTBI. Bonma u MuHepaibHble BemecrBa. @OyHKIMH BOABl U

MHHCPAJIBbHBIX BEHICCTB B KIICTKCE. HozmepxcaHI/Ie OCMOTHYECKOT0 OajaHca

3.2

benku. CoctaB u crtpoeHue OenkoB. AMHUHOKHCIOTBI — MOHOMEpHI OEIKOB.
He3ameHuMble W 3aMEHMMbIE AMUHOKHCIOTHL. AMHHOKHCIOTHBIM COCTaB.
YpoBHU CTPYKTYpHI O€IKOBOI MOJIEKYIBl (TIEpBUYHAsS, BTOPUYHAS, TPETUYHAS U
YeTBepTUYHAsl CTPYKTypa). XHUMHUYEeCcKue cBoicTBa OenkoB. buomormueckue
GbyHKIIMN OEIKOB.

®epMmeHThl — Ouojornueckue Kartanuzatopbl. CTpoeHHe (epMeHTa: aKTUBHBIN
HeHTp, cyOctpatHas crneunpuuHocts. Kodepmentsl. Butamunbl. Otiauuums

(GhepMEHTOB OT HEOPTAHUUYECKUX KaTaIH3aTOPOB

3.3

VYrneBoasl: MOHOCaxapuabl (III0K03a, prubo3a M Je30Kcupudo3a), AUCaXapHibl
(caxapo3a, JaKkTO3a) M TOJMCaXxapuabl (Kpaxmal, TJIMKOTEH, IeJUII0JI03a).
Bbuonorndeckue QyHKIIUU YTIEBOIOB.

Jlunmuaer:  TpurmMnepuasl,  crepounabl,  dochomunuabl.  ['mapodunbHO-
ruspodoOHbIe cBOMCTBAa. buonornmueckue ¢yHkuu aunuaoB. CpaBHeHHE

YrjiceBoa0B, OCJIKOB U JIMIIU 0B KaK HCTOUYHHUKOB SHCPTHUU

3.4

Hyxnennoseie kucnotel: JJHK n PHK. Hykneotuasl — MOHOMEpBI HYKJI€MHOBBIX




kucioT. Crtpoenune u ¢ynkuuu JIHK. Ctpoenne m ¢dynkuum PHK. ATO:

CTpOCHUE U (PYHKIHH

3.5

I_II/ITOJ'IOFI/IH — HayKa O KJICTKC. Knerounas TEOpHs. MeTO,Z[I)I HN3YUCHUA KICTOK

3.6

Kinerka kak nenoctHas xuBas cucreMa. OOLIue NPU3HAKU KIIETOK: 3aMKHYTas
HapykHasi meMmOpana, monekynbl JJHK kak renmermdeckwii ammapar, cucteMma

cuHTe3a OeJka

3.7

Tumbl KJIETOK: 3yKapuoTHdeckas u npokapuoruyeckas. OCOOEHHOCTH CTPOCHUS
npokapuornyeckol  kinerku. Kiierounas crenka  Oaktepuil.  CTpoeHue
9YKapUOTUYECKON KiieTKH. OCHOBHbBIE OTJIMYMS PACTUTEIBHOU, >KUBOTHOM W

rpUOHOMN KIICTKH

3.8

IToBEpXHOCTHBIE CTPYKTYpPBl KJIETOK — KJIETOYHAs CTEHKA, IJIMKOKAJIUKC, HX
¢byukuuu. [Tnazmatnueckas memOpana, e€ cBoiictBa u pyHkuuu. [{uromnnazma u eé
opranouipl. OnHOMEMOpaHHBIE OPraHOWIBl KJIETKH: JHIOIIIa3MaTHYECKasi CETh
(OIIC), ammapar T'ompmxu, nuzocombl. [lomyaBTOHOMHBIE OpPraHOWIBI KIIETKHU:
MUTOXOHJIpUH, IacTuAbl. [IponcxoxkaeHne MHUTOXOHAPUM M IIacTui. Bunibl
wiactua. HememOpaHHbIE OpraHouJbpl KJIETKUA: PUOOCOMBI, KJIETOYHBIA ILIEHTD,

PCCHUYKHU, KT'YTUKH. qDYHKLII/II/I OpraHon 0B KJICTKH. Bxmrouenus

3.9

Anpo — perynaropHbiii neHTp KieTku. CTpoeHHe sapa: sifaepHas 000J0uKa,

KapuoIuiadMa, XpoOMaTuH, SIAPLIIIKO. XpOMOCOMBI

3.10

TpaHCHOpPT BELIECTB B KJIETKE

H(I/ISHCI[GSITGHBHOCTL KIICTKH

4.1

OO6men BemiecTB, WM MeTaO0IM3M. AccuMusLus (IUIaCTUYECKUl OOMEH) U
TUCCUMUIIALINSA (PHEPTreTHUeCKUid OOMEH) — JBE€ CTOPOHBI €AMHOIO IMpoliecca
metabonu3ma. Tunbel oOMeHa BelecTB: aBTOTPO(HBIH U rereporpodHbiid. Posb

(dbepMeHTOB B 0OOMEHE BEIIECTB U IPEBPAIICHUN SHEPTUU B KIETKE

4.2

®otocunTe3. CBeroBas U TeMHOBas ¢a3bl porocuHTe3a. Peakuuu poTocunHTesa.
O¢pdexkTuBHOCTH (hoTOCHHTE3a. 3HaYeHHE (HOTOCHHTE3a Ul KU3HU Ha 3emiie.
Bnusnue ycnmoBuil cpenbl Ha (OTOCHHTE3 M CHOCOOBI MOBBIIIEHUS €rO
MPOAYKTUBHOCTH Y KYJIbTYPHBIX PACTEHUH.

XemocuHTe3. XeMOCHHTe3Upylonme Oakrepuu. 3HaueHHE XEeMOCHHTe3a JUis

JKA3HU Ha 3emiie

4.3

DHepreTHYeckuii OoOMEH B KIJETKe. PaciieruieHue BeIIeCTB, BBIACICHHE U
aKKyMyJUpPOBaHUE OJHEPTUM B KIETKE. OTallbl JHEPreTHYECKOTO OOMEHa.
I'mukomus. bpoxkenune u ero Buabl. KuciopoaHoe OKHUCIIEHHE, WM KIETOUYHOE

neixanue. DG HEKTUBHOCTh YIHEPTETHYECKOT0 0OMEHa

4.4

Peakiun matpuuHoro cuntesa. ['enernueckas nuapopmanus u JJHK. Peanmzanus

TeHEeTHYeCKO mHpopMalnuu B KiIeTke. ['eHeTHyeckwii KOJ M €ro CBOICTBa.




Tpanckpunuus — matpuunblid cuHTe3 PHK. Tpancnsaums — OuocunTe3 Oernka.

Koauposanue amunokuciot. Ponb pubocom B OnocunTese O6eka

4.5

Hexnerounsie (opmbl xu3Hu — BUpychl. Mcropus otkpeitus BupycoB (.M.
WBanoBckuii). OCOOEHHOCTH CTPOEHUS U JKU3HENEATEIHHOCTH BUPYCOB.
Bakrepuodaru. bose3nn pacTeHMii, >XMBOTHBIX M UYEJIOBEKA, BHI3BIBACMBIC
Bupycamu. Bupyc ummynonedunura yenoseka (BUY) — Bo3Oynurens CIINa.

[TpodunakTuka pacnpocTpaHeHHs] BAPYCHBIX 3a00JI€BaHUM

Pasmuoxenne n HHIUBUAYAJIbHOC PA3BUTUC OPIraHU3MOB

5.1

Knetounslii 1K, WIM KU3HEHHBIA MUK KIeTKU. MHTepdaza u MHUTO3.
[Tpoueccrl, mporekaromue B uHTepdasze. Permmkanus — peakuus MaTpUYHOTO
cunteza JHK. Crpoenue xpomocom. XpomMOCOMHBIH HabOp — KapUOTHIL
JuniaouaHbpld W TAIUIOWAHBIA ~ XPOMOCOMHBIE — HAOOpBL.  XpOMaTHBL.
[{uTonornyeckue OCHOBBI PA3MHOXKEHUS M HMHAMBUAYAIbHOTO PpPa3BUTHUSA
OpraHU3MOB.

Henenne kinerku — muto3. Craaum mwurtoza. [lpoueccel, nmpoucxonsime Ha

Pa3HBIX CTAAUSAX MUTO3a. BUOJOTHYECKHI CMBICII MUTO3a

5.2

@®opMbl pa3MHOKEHHUsI OpPraHu3MoOB: Oecrojoe U mojoBoe. Buuel Gecmonoro
pa3sMHOXEHHS: [IeIEHHEe HaJBOE, IOYKOBAHWE OJHO- W MHOTOKJIETOYHBIX,
Cropoobpa3oBaHue, BETeTaTUBHOE Pa3MHOXKEHHE. HckyccTBeHHOE

KIIOHUPOBAHUC OPTaHU3MOB, €I'0 3HAYCHHUEC JIA CCIICKIINU

5.3

[TonoBoe pa3zMHOXKEHUE, €r0 OTIMYUS OT OECIOI0rO.
Meiio3. Craguu wmeiioza. Ilpormeccel, Mpoucxojsiue Ha CTaAusIX Mekno3a.
IToBenenne xpomocom B Meio3ze. Kpoccunrosep. buomnornmueckmii cMbici U

3HaUYeHNe Meno3a

5.4

["ameTorenes — mporecc 00pa3oBaHMs MOJIOBBIX KJIETOK y KUBOTHBIX. [loJ0OBBIE
JKEJe3bl: CEMEHHUKH U AWYHUKU. OOpa3oBaHUE W Pa3BUTHE TMOJOBBIX KIETOK —
ramer (CrepMaTo30uj, SHIeKIIeTKa) — cepMaToreHe3 u ooreHe3. OcoOeHHOCTH

CTPOEHHUS SIMIEKIIETOK U ciepMaro3on10B. OmnonorBopenue. [lapreHorenes

5.5

WnauBuayanbHoe — pa3BuTHe  (OHTOreHe3).  OMOpUOHAIbHOE  Pa3BUTHE
(sMOpuorenes). Jransl SMOPHUOHATIBHOTO Pa3BUTHUS Y MO3BOHOYHBIX >KUBOTHBIX:
npoOienHue, racTpyssiuus, oprasoreres. [locramOpronansHoe pa3BuThe. Tumbl
MOCTAMOPHUOHAIIBHOTO Pa3BUTHUS: MpsMOE, HempsiMoe (IMYuHO4YHOe). BrusHue
Cpelibl Ha Pa3BUTHE OPTaHU3MOB; (DAKTOPBI, CIOCOOHBIE BBI3BIBATH BPOKAEHHBIE
YPOJCTBA.

Poct u pazButne pacreHuii. OHTOreHe3 BETKOBOI'O PACTEHUS: CTPOCHHE CEMEHH,

CTaguu pa3BUTUA

HaCJIGI[CTBCHHOCTB 1 U3BMCHYUBOCTb OPraHN3MOB




6.1

[Ipenmer u 3amaun reHeTUKH. McTopust pa3BuTusa reHeTuku. Bkian poccuickux
U 3apyOexHBIX Yy4€HBIX B pa3BUTHE TCHETHKU. MeETOAbl T'CHETHKH
(ruOpUAOTOTUYECKHIA, LUTOT€HETHYECKHU, MOJICKYJIIPHO-TEHETHYECKUH ).
OcHoBHbIE TeHeTHYeCKUEe NMOHATUA. ['eHeThyeckass CUMBOJIMKA, UCIIOJIb3yeMasi B

cxXeMmax CKpCI_HI/IBaHI/Iﬁ

6.2

3aKOHOMEPHOCTH HAacCJIeIOBaHUsI TPU3HAKOB, ycTaHOBJIeHHBIE . Mennenem.
MounoruOpuiHoe ckpenuBaHue. 3aKOH €AMHOOOpa3usi TUOPUIIOB IEPBOTO
nokonenus. [lpaBuino JoMuUHUpOBaHUSA. 3aKOH pACILEIJICHUS IPU3HAKOB.
I'unoresa unctorsl ramer. [1osIHOE M HEMOJIIHOE TOMUHHUPOBAHUE.

JuruOpuHoe CKpeliMBaHWe. 3aKOH HE3aBHCHMOTO HACJICIOBAaHUS IPU3HAKOB.
[{uToreHeTHYECKHE OCHOBBI JUTHOPUAHOTO CKPEIIMBAHUS. AHaIH3UpPYIOIIee
cKkpeumuBanue.  lcrnonp30oBaHME — AQHAIM3UPYIOUIETO  CKPELUMBAHMS  JJIA

OTIpeIeJIeHNUs] TEHOTUIIA OCOOH

6.3

CuemnneHHoe HaclefoBanue npusHakoB. Pabora T. Moprana no cuerjieHHOMY
HACJIEOBAaHWIO TIeHOB. Hapymienuwe cremieHuss TEeHOB B pe3yJbTaTe
KPOCCUHIOBepa. XpOMOCOMHAsl TEOpHUsl HAclIeACTBEHHOCTH. ['eHeTrnyeckue
KapThl.

I'enetnka mona. XpOMOCOMHOE ONPENENIEHHE IoJIa. AYTOCOMBI U IIOJOBBIE
XpOMOCOMBI. ['oMoraMeTHnle M TreTeporameTHnle opranu3Mbel. HacimenoBanue

IMPU3HAKOB, CHCIIJICHHBIX C ITOJIOM

6.4

M3menunBocTh. BuIBl M3MEHUYMBOCTH: HEHACHEICTBEHHAs M HacJIeICTBEHHAs.
Pone cpenpl B HEHACIHEOCTBEHHOM  M3MEHUYMBOCTH.  XapaKTEpUCTHKA
MOAU(PUKAIIMOHHOW HM3MEHUYMBOCTU. BapwalMoHHBIA psii W BapuUallMOHHAS
kpuBagd. Hopma peakuun npusHaka. KoJanyecTBEHHbIE W KA4YE€CTBEHHBIC

IMMPU3HAKH U UX HOPpMaA pCaKIUU. CsoiicTBa MO,HI/I(I)I/IKaHI/IOHHOP’I HU3MCHYHUBOCTU

6.5

HacnencrBenHasi, WIM TE€HOTHIIMYECKAas, M3MEHUYMBOCThL. KoMOMWHATHUBHAs
U3MEHYMBOCTh. Melo3 U TOJIOBOM TMpoLecc — OCHOBa KOMOWHATHUBHOM
W3MEHYMBOCTH. MyTallMOHHAasE W3MEHYMBOCTh. Kiaccudukarus MyTaliuid:
T€HHbIE XPOMOCOMHBIE, TEHOMHBIE. YacToTa U NpUYMHBI MyTaluii. MyrareHHsle
¢dakTopbl. 3aKOH TOMOJIOTHYECKUX PSAIOB B HACIEICTBEHHOMN m3MeHunBocTy H.1.

Basuiosa

6.6

I'enetuka uenoBeka. Kapuorun denoBeka. OCHOBHBIE METOJbl TE€HETUKH
YeJioBeKa: reHEeaJlOrHYeCKUi, OJIM3HEIIOBBIIA, LUTOT€HETUYECKUH,
OMOXMMHYCCKHH, MOJEKYISIpHO-TeHeTHYeCKu. (COBpEeMEHHOE OIpeeICHHE
TE€HOTHIA: NOJIHOT€HOMHOE CEKBEHHPOBAaHUE, TEHOTUIIMPOBAHUE, B TOM YHUCIIE C
noMoipio III[P-ananu3a. HacimemcrBeHHble 3a00jieBaHUs 4YEIOBEKA: T'€HHBIC
0one3nu, 00JIE3HH C HACIEACTBEHHOW MPEIPACIIONIOKEHHOCTHIO, XPOMOCOMHEIE

6one3nu. ComaThyeckue M TeHepaTHBHbIE MyTauud. [IpUHIMIBI 30pOBOTO




o0Opa3a JKM3HHM, JAMAarHOCTUKM, MPOQWIAKTUKA U JIEYEHHs] TIEeHEeTHYECKHX
0one3Hel. MeauKo-reHeTUUECKOe KOHCYJIbTUPOBAaHNE. 3HAUEHNUE MEIULIMHCKON

TCHCTUKU B IIPCAOTBPALICHUHN U JICUCHUN I'CHCTUYCCKHUX 3a00JIeBaHUI YeI0OBEKa

CGHCKHI/IH OpraHU3MOB. OCHOBBI OMOTEXHOIOT U

7.1

Cenekiusi Kak Hayka W TIpolecc. 3apOoXIACHUE CEJICKIUA W JOMECTHKALUS.
Yyenne H.M. BaBunoBa 0 M[eHTpax MNPOUCXOXKIECHUS W MHOTooOpasus
KYJIbTYPHBIX pacTeHuil. L{eHTpbl MpouCXoXKAeHHUs TOMAIIHUX >KUBOTHBIX. CopT,

10po/ia, ITaMM

1.2

CoBpeMeHHbBIE METOJbl CeNeKIUU. MacCoBbIi W WHANBUAYAIbHBIH OTOOpHI B
CENIEKIIMM pacTeHH M >KUBOTHBIX. OIlEHKAa SKCTephepa. bInM3KOpOACTBEHHOE
ckpeuuBanne — WHOpuauHr. Yucrtas nuaus. CKpeUMBaHME YHUCTBHIX JIMHHI.
I'ereposuc, nnu rudpuanas cuna. HepoacTBeHHOe CKpelMBaHUE — ayTOPUIUHT.
Otpanénnas rulOpuamzanuss u e€ ycnexu. VICKycCTBEHHBIM MyTareHes u
MOJIy4YeHUE TOJUILIONA0B. JIOCTHIKEHMSI CEJIEKIUMU PACTEHHH, >KUBOTHBIX H

MHUKPOOPTraHU3MOB

7.3

11 KUIIACC

buotexHosoruss kak oTpacib MNPOU3BOJACTBA. ['€HHAs WHXKEHEepUs. TaIbl
co3manust pexkomOuHanTHou J[HK wu Tpancrenneix opranmsmoB. KietouHas
nwxkeHepus.  Knerounele  KynbTypbl. MUKPOKIOHAIbHOE  Pa3MHOKECHHE
pacrenuii. KinoHupoBaHHE BBICOKONPOAYKTHUBHBIX  CEIbCKOXO35MCTBEHHBIX
OpraHU3MOB. OJKOJOTHYecKne MU dTudeckue mpobdinembl. MO — reHeTHyecku

MO,Z[I/I(l)I/II_[I/IpOBaHHBIC OpTraHHU3MbI

Kon

IIpoBepsieMblii 3JIeMEHT COAEPKAHMS

DBOJIOUOHHAS OUOJIOrUs

1.1

OBOJIOIMOHHAS TEOpHUs U €€ MECTO B OMOJIOTHH.

CBuzerenscrBa  3BoMOLMU.  [laneoHTONOrMYECKHE:  MOCIIENOBATEIBHOCTD
MOSIBJICHHUS. BHJIOB B MAJEOHTOJOTMYECKOW JIETOMHUCH, NEePeXOoaHble (HOPMBI.
Buoreorpaduyeckue: cxoactBo u pazauuue ¢ayH u  (QIOp MaTEpPUKOB H
OCTPOBOB. DMOPHOJIOTUYECKHUE: CXOJICTBA U Pa3InyKsi SMOPHOHOB Pa3HBIX BUIOB
03BOHOYHBIX. CpaBHUTEIbHO-aHATOMUYECKUE: TOMOJIOTUYHBIE, AHAJOTHYHBIE,
pyIUMEHTApHBIE OpraHbl, aTaBU3Mbl. MOJEKYIIPHO-OMOXUMHUUECKHE: CXOJICTBO
MEXaHU3MOB HACJIEJICTBEHHOCTH M OCHOBHBIX METAa0OJIMUYECKHX MyTel y Bcex

OpPraHu3MOB




1.2

OpomtonmonHas  Teopuss Y.  [lapuna. Ilpennocbulku — BO3HUKHOBEHMS
JnapBuHU3Ma. JIBWXKyIMe CHibl 3BOJIIOLMU BUIOB 1o JlapBuHy (M30BITOUHOE
Pa3MHOKEHHUE NP OIPAaHUYEHHOCTH PECYPCOB, HEONPEAEIEHHAs U3MEHYUBOCTbD,

O6opb0a 3a cyliecTBOBaHME, ECTECTBEHHBIN 0TOOD)

1.3

Cunrernueckass Tteopus HBomonud (CTD) W OCHOBHBIE €€ IIOJOXKEHUS.

MuxkposBomrouus. [lonmynsuus Kak eqMHULA BUAA U IBOITIOLIMU

1.4

JBwxymue cuibl (GpakTopsl) BONIOUUHM BHIOB B INpHpoAe. MyTalmOHHBIH
nporecc U KOMOMHATHBHAS W3MEHYHMBOCTH. llomymsimMOHHBIE BOJHBI M ApEid
reHoB. M3omsauus u murpanus. EcrecTBeHHBI 0TOOp — Hanpapisronmi (GaxTop
3BosoIMU. DOPMBI €CTECTBEHHOTO 0TOODA.

[IpucrocoOIeHHOCTh OPraHU3MOB KaK — pe3yJbTaT 3BOJIOLUH. [IpuMepsr
npucnoco0IeHni y opraHu3MoB. ApoMOp(O3bl U UAN0AIANTALINH.

Bun u Bunoo6pazosanue. Kpurepuu Buna. OcHoBHBIE (OpMBI BUA00OPA30BaHUS:

reorpadu4ecKkoe, IKOJIOTHIECKOe

1.5

MaKpOBBOJ'II-OI_[I/IH. CDOprI OBOJIFOIIUHA: (bHHeTquCKaSI, JAUBCPICHTHAA,

KOHBEpreHTHas, napauienbHas. HeoOpaTumocTs 3BoIOLNUN

Bo3HuKHOBEHME 1 pa3BUTHE KU3HU Ha 3eMJie

2.1

JlonayuyHble TMpEACTABICHUSA O 3apOXKICHUM JKU3HHU. HaydHble TI'UIIOTE3bI
BO3HMKHOBEHHUS >KM3HM Ha 3emsie: a0uoreHe3 W MaHCHepMHs. XUMHUYecKas
SBOJIIOLMS. OKCIEPUMEHTAIIBHOE IOATBEPXKIACHUE XUMUYECKOW DBOJIOLUU.
Havanbnbie sTansl Ononoruueckoil spomornuu. I'mnoresa PHK-mupa. Ilepsoie

KJICTKHU 1 UX 3BOJIIOIMA. cDOpMPIpOBElHI/Ie OCHOBHBIX I'PYIIII ’)KUBBIX OPraHU3MOB

2.2

Pa3Butne xu3Hu Ha 3emusie mo spam U nepuojgaM. Kartapxei. Apxelickas u
nporepo3oiickas dpel. [lameosolickas spa w €€ mepuoaspl: KEeMOPUUCKUH,
OPIOBUKCKHM, CHUJIYPUHUCKUH, JI€BOHCKUH, KaMEHHOYIOJIbHBIM, IIEPMCKHI.
Me3so30lickas 3pa 1 €€ nepruopl: TPUACOBBIN, FOPCKUNA, MEJTOBOM.

Kaitno3oiickass »3pa u €€ mepuoipl: NAJICOreHOBBIM,  HEOT€HOBBIH,
AHTPOINOT€HOBBIM. XAapaKTEPUCTUKA KJIMMAara M TEOJOTMYECKUX MPOIECCOB.
OCHOBHBIE ATaIbl YBOJIOLUN PACTUTEIHHOTO U KUBOTHOTO MUpPa. ApoMOp(o3bI y
pacTeHuil W KUBOTHBIX. [losiBIeHME, paclBET W BBIMUPAHUE TPYIIT >KUBBIX

OpraHU3MOB

2.3

CucremMa OpraHm4yeckoro Mupa Kak OTpaxkeHue -dBomonuu. OCHOBHBIE

CHUCTEMAaTUYECKUE IPYIIIBI OPraHU3MOB

2.4

OBOJIOLMS YeJOBEKa. AHTPOIMOJIOTUSl Kak Hayka. Pa3BUTHE TpeACTaBICHHM O

MPOUCXOKACHUN YCIOBCKA. MGTOI[I:I HU3YUCHUA AaHTPOIIOTCHEC3a. CXO,Z[CTBa u




pa3nuyus YyelioBeKa U KUBOTHBIX. CHCTEMaTHYECKOE MOJI0KEHHE YETIOBEKA.
JBwxymue cunbl (pakTopsl) anTpornoreHesa. HaciencrBeHHass H3MEHYMBOCTh U
ecTecTBEHHBIH 0TOOp. OOmecTBeHHBIH 00pa3 >KU3HU, HM3TOTOBJICHUE OPYAUN

TpyZa, MBIIIJICHUE, PeUb

2.5

OcHOBHBIE CTaAVM W BETBH JBOJIOLMU YEIOBEKA: aBCTPAJIONHUTEKH, YeloBeK
ymenslid, Yenoexk mnpsamoxonamui, YenoBek Heanaepranbckuii, YemoBek
pasyMHbIi. Haxoaku MCKOIaeMbIX OCTAaHKOB, BpeMs CYIIECTBOBAaHHUs, 00JacTh

pacrpocTpaHeHus, 00bEM TOJIOBHOTO MO3ra, 00pa3 )KU3HU, OPYAUs

2.6

Yenoeueckue pacbl. OCHOBHBIE OOJIBIIME pachl: €BpoIeonHas (eBpaszuiickas),
HErpo-aBCTPAJIONIHAS (3xBaTOpHANbHAS), MOHTI'OJIOU/THAs (asmarcko-
amepuKaHckas). UepTbl MPUCIIOCOOICHHOCTH MPEJICTABUTENIEH YEIOBEUECKUX pac

K YCIIOBUSIM CYIIECTBOBaHUs. ENMHCTBO YenoBeueckux pac. Kputuka pacuzma

OpranusMmbl ¥ OKpy>Karolias cpeaa

3.1

OKoorus Kak Hayka. 3aJjauyd U pasfelibl 3KOJOTMH. MeToJbl 3KOJOrMYECKHX
UCCIIEIOBaHUNA. JKOJIOTHYEeCKOe MUPOBO33peHne. Cpenbl 0OUTaHHUsT OPTraHU3MOB:

BOJHAaA, HA3CMHO-BO3AyIIHAsA, IOYBECHHAA, BHYTPHUOPTaHU3MCHHAs

3.2

Oxonoruyeckue  Qaxtopel. Krnaccudukamus  skomorndeckux — (HakTopos:
abuoTnueckre, OWOTHYECKME M aHTpPONOreHHble. JleiicTBHE SKOIOrHMYEecKHX

($hakTOpOB HA OPraHU3MBI

3.3

AbGuotnueckue (QakToOphl: CBET, TEeMIlepaTypa, BIAXKHOCTb. DOTONEPHOIU3M.
[TpucnocoOneHnss OpraHM3MOB K  JCWCTBUIO  aOMOTHYECKUX  (aKTOPOB.

buonornueckne puTMbl

3.4

buotnueckue QaxTopsl. Bumbl OMOTHYECKMX B3aWMOJIEHCTBMIA: KOHKYpPEHIIMS,
XUIIHUYECTBO, TMapa3uTHU3M, MYTyalu3M, KOMMEHCAIM3M (HaxJIeOHUYECTBO,
KBAPTUPAHTCTBO),  aMEHCAINM3M, HeHTpanu3M. 3HadeHHe  OMOTHYECKHX

BSaI/IMO,ZIeI\/’ICTBI/If/Jl JJI1 CYIIECTBOBAHUS OPraHU3MOB B ITPUPOJHBIX COO6H1€CTB3X

3.5

DKOJIOTHYECKUE XapaKTCPUCTHUKU MOIMYJIAINH. OcHOBHEBIE IIOKa3aTCIn
Mnomyaianuu: 4YUCICHHOCTb, IINIOTHOCTb, POXKIAAEMOCTb, CMCPTHOCTH, IPUPOCT,

MUTIpanus. I[I/IHaMI/II(a YUCJICHHOCTHU IMOMYJIALIUA U eé peryisinunsa

COO6H.ICCTB8. M OKOJOTHYCCKUC CUCTEMBI

4.1

CoobmiectBo opraHu3mMoB — OuorieHo3. CTpyKTypsl OHOIIEHO3a: BHIOBas,
MPOCTPAHCTBEHHAs, Tpoduueckas (muimieBas). Bunpbl-momuHantel. CBsi3u B

OuolLEeHO03€e

4.2

Dkonorudeckue cucreMbl (dkocuctembl). [loHsTHE 00 dJKOCHCTEME W




OuoreoneHo3e. DOyHKIMOHAIbHBIE KOMIIOHEHTHl 3KOCHCTEMBI: IPOJYLIEHTHI,
KOHCYMEHTBI, peylIeHThl. KpyroBopoT BEIIEeCTB ¥ MOTOK YHEPTHH B SKOCHUCTEME.
Tpoduueckue (nMuIIEBbIE) YPOBHU OJKOCHUCTEMBI. [luIeBble Iemu U CETH.
OCHOBHBIE TIOKa3aTeIH HSKOCHUCTEMBI: OHMOMacca, MPOAYKIHA. DKOJIOTHYECKHE
OUPaMUIbL: TPOAYKIHH, YHCIECHHOCTH, Ouomaccel. CBOICTBa 3KOCHCTEM:

YCTOMYHMBOCTD, CAMOpPEryJisiusi, pazputue. Cykieccus

4.3

[TpuponaHbie 3KOCUCTEMBI. DKOCUCTEMBI 03€p U PEeK. DKOCUCTEMa XBOIHOIO HIIN
LIMPOKOJINCTBEHHOTO JIECa.

AHTpPOIIOTEHHBIE 9KOCUCTEMBI. ATPOIKOCHCTEMBI. YpO03KOCHCTEMBI.
buonoruueckoe 1 X035UCTBEHHOE 3HAYEHHUE arpO3KOCUCTEM U YPOOIKOCUCTEM.
buopasHoobpazue kak ¢akTop ycrolumBOCTH dKocucteM. CoxpaHeHHe

OMOJIOTMYECKOT0 pa3HOOOpa3us Ha 3emiie

4.4

Yuenne B.W. Bepnaackoro o Omochepe. ['panuisl, coctaB U CTpyKTypa
ounoctepnl. KuBoe BemectBo u ero pynkmmu. OcobeHHOCTH OHMOCHEphl Kak
r100anbkHOM dKOCHCTeMBbl. JlMHAMHYECKOe paBHOBecHE€ M oOOpaTHas CBs3b B
ouocdepe. KpyroBopoThl BemecTB M OHOTCOXUMHUYECKUE ITUKIBI JIEMEHTOB

(yraepona, azota). 30HaIbHOCTH OMOchepbl. OCHOBHBIE OMOMBI CYIIN

4.5

YenoseuectBo B Ouochepe 3emun. AHTpONOTEHHBIE M3MEHEHHUs B Ouocdepe.
['moGanpHBIe IKOIOTUYECKUE TTPOOIEMBI.
OcHOBa palMOHANILHOTO  YIPaBJICHUS TMPUPOAHBIMH pecypcaMd U HUX

UCIOJIb30BaHue. JlocTuykeHus: OMOIOTMH U OXpaHa MPUPO/IbI
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