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INOACHUTEJIbBHAS 3AIINCKA

[Ipu pa3paboTke mMporpaMMmsbl MO OHOJOTMH TEOPETHUECKYIO OCHOBY JUIS ONPEACICHUS
HOJIX0/0B K (DOPMHUPOBAHUIO COZEpKaHUs ydeOHoro mnpeamera «buosorus» CcocTaBUIIM:
koHuenryanbHbie nonoxeHus GI'OC COO o B3auMOOOYCIIOBICHHOCTH IIEJICH, COJEpKaHUS,
pe3yibTaToB OO0y4YeHHs U TPeOOBAHMH K YPOBHIO HOJATOTOBKU BBITYCKHHUKOB, TOJIOKEHUS 00
o0UIMX LEeNsIX M MPUHIMUIAX, XapaKTEPU3YIOIUX COBPEMEHHOE COCTOSIHME CUCTEMBI CPEIHETO
obmiero obpazoBanus B Poccuiickoit denepanun, a Takxe MOJIOKEHUs O crienupuke OMOJIOrHuH,
e 3HaYeHWU B IIO3HAHMU >KUBOH IMpPUPOJBI M OOECHEYEHMM CYIIECTBOBAHMS 4YEJIOBEYECKOIO
obmiectBa. CoriacHO Ha3BaHHBIM TOJOKEHHUSM, ONPE/IEIIEHbl OCHOBHBIE (PYHKIIMH IPOTPAMMBI T10
OuoJsioruu u €€ CTpyKTypa.

[Tporpamma no Guosoruu AaéT NnpeacTaBieHue o LelsiX, 00 olmel crpareruu o0y4eHus,
BOCIIUTaHUsI M pa3BUTUS oOydaroIuxcs cpeacTtBamu ydeOHoro mnpenmera «buomorusy,
onpezenseT 00s3aTeIbHOE NPEIMETHOE COJEPKAHUE, €ro CTPYKTYpPY, paclpeneieHHe Io
paszenaM U TeMaM, PEKOMEHJYEMYIO IOCJIEI0BAaTEIbHOCTh U3yUeHUsl y4eOHOro marepuania c
y4€TOM MEXIIPEIMETHBIX U BHYTPUIPEAMETHBIX CBs3€l, JIOTMKH 00pa30BaTeNIbHOrO Ipoliecca,
BO3PACTHBIX OCOOCHHOCTEH 00yJaroLIXCs.

B mporpamme 1O OHONOTMHM TakKe YYUTHIBAIOTCS TPEOOBaHHS K IUIAHUPYEMBIM
JMYHOCTHBIM, METANpEeJIMETHBIM M MNPEIMETHBIM pe3yibraTam oOydeHHs B (HOPMUPOBAHHU
OCHOBHBIX BHJIOB y4eOHO-IIO3HABATEIbHOMN AEATENbHOCTH/y4eOHBIX JeHCTBUI 00yyaromuxcs mo
OCBOCHHMIO COJIEpKaHUsI OMOJI0rMYECKOro 00pa3oBaHusl.

B nporpamme no 6uonorum (10—11 kiaccel, 0a30BbIil ypOBEHb) PEaIU30BaH MPUHIIMII
IIPEEMCTBEHHOCTH B HW3Y4YeHUHM Ouosioruu, Omarojgapss 4eMy B HEW HpocMaTpuBaeTCs
HalpaBJIEHHOCTh HA Pa3BUTHE 3HAHWM, CBA3aHHBIX C (POPMHPOBAHHUEM €CTECTBEHHO-HAYyYHOI'O
MHUpPOBO33PEHUS, ILIEHHOCTHBIX  OpPUEHTALUHl  JIMYHOCTH, SKOJIOTMYECKOTO0  MBIILICHMS,
IPEJCTaBICHUH O 3J0pOBOM 00pa3e >KM3HU U OEpeKHbIM OTHOLIEHHEM K OKpy’Karouei
npupoaHoii cpese. [loaTomy Hapsay ¢ U3ydyeHHEM 001IeOMOIOTHYECKUX TEOPHI, a TaKKe 3HaHUN
O CTPOEHUM JKHMBBIX CHCTEM pPa3HOTO paHTa M CYIIHOCTH OCHOBHBIX MPOTEKAIOMINX B HUX
IPOIIECCOB B IPOrpaMMe 10 OMOJIOTHH yIe/IEHO BHUMAHNE UCIIOIb30BaHUIO TIOJTYYEHHBIX 3HAHUH
B TIOBCEJHEBHOW KM3HM JJI PpEIICHUS TNPHUKIAAHBIX 337ad, B TOM YHCIE: NPOPHIAKTUKU
HaCJIECTBEHHBIX  3a00JIeBaHUN  4YeNOBEKa, MEIUKO-TEHETHYECKOIO0  KOHCYJIbTUPOBAHUS,
000CHOBaHHUS HKOJIOTMUYECKHU 11€JIeCO00pa3HOro MOBEACHUS B OKpYXKarollel MpUpOIHOM cpele,
aHamu3a BIMSHUSA XO3SHCTBEHHOM JEATEIBbHOCTH 4YEJIOBEKa Ha COCTOSIHHE HPUPOAHBIX U
UCKYCCTBEHHBIX SKOCHCTEM. YCUJIEHHE BHUMaHMsA K NPUKIAJHOW HAINpPaBICHHOCTH y4eOHOTro
npeaMera «buonorus» MpoaAUKTOBaHO HEOOXOIUMOCTHIO 00€CNeYeHUs YCIOBHUM Ui pelieHUs
OJIHOM M3 aKTyaJIbHbIX 3a/1a4 MIKOJBbHOTO OMOJIOrMYecKOro o0pa3zoBaHus, KOTOpasi Mpeanoaraet
dopmupoBaHHe y 00yYaromuUXcs CIOCOOHOCTU afaNnTUPOBATbCS K H3MEHEHHUSM TUHAMUYHO
Pa3BUBAIOIIETOCS COBPEMEHHOTO MHpA.

buonorust Ha ypoBHE cpeaHero o0miero oOpa3oBaHMs 3aHUMaeT BakHoe MmecTo. OHa
oOecnieunBaeT (QopMUpOBaHUE y OOydYalOIIUXCs NPEICTABICHUH O HAy4yHOM KapTHHE MHpa,
pacumpsieT 1 00001aeT 3HaHUs O )KUBOI MpUpPoOe, €€ OTIIMYUTEIbHBIX MTPU3HAKAX — YPOBHEBOM
OpraHu3alliil W SBOJIIOLMHU, CO3MAaET YCIOBHS Ui TO3HAHUS 3aKOHOB KMBOW TPHUPOJIBI,
dbopmupoBanus (PYHKITMOHAIBHOW TPaMOTHOCTH, HAaBBIKOB 3JI0POBOrO0 M Oe30macHOro ooOpasa
YKU3HU, SKOJIOTUYECKOTO MBIIIIJIEHHS], IIEHHOCTHOI'O OTHOIIIEHHUS K KUBOM MPUPOJIE U YETIOBEKY.

Bonbmioe 3HadeHune OWMONOTHS HMEET TakXKe JUIsl peIIeHUS BOCIUTATEIbHBIX U
pa3BUBAIOIIMX 33Ja4 CpeHero oouiero o0pa3oBaHusl, coUanu3anuy odyyaromuxcs. M3ydenne
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OuooruM 0oecrneynBaeT ycaoBus A1 JOPMUPOBAHUS HHTEIUIEKTYaIbHbBIX, KOMMYHHUKAIIMOHHBIX
U HMH(QOPMAIIMOHHBIX HABBIKOB, JCTETHYECKOH KyJIbTYphl, CHOCOOCTBYET HHTEIrpaluu
OMOJIOTMYECKUX 3HAHMUM C MPEACTaBICHUAMHU U3 JPYrHX y4eOHBIX NPEIMETOB, B HaCTHOCTH,
¢buzuku, xumun U reorpaduu. HazpanHble MONOKEHUS O MpPeAHA3HAYEHUH y4eOHOTO mpeameTa
«buonorus» cocTaBMIM OCHOBY ISl OIIPEEICHUS [TOAXO0/I0B K 0TOOPY U CTPYKTYPUPOBAHHUIO €r0
COJIepKaHUs, IPEICTABICHHOTO B IPOTpaMMe 0 OHOJIOTHH.

OT160p conepxkanust yueOHOro npenmera «buosnorus» Ha 6a30BOM YpOBHE OCYILECTBIIEH C
MO3UIUI KyJIbTYpOCOOOPA3HOTO MOAX0/1a, B COOTBETCTBUU C KOTOPHIM OOYYaIOLIUECs JAOKHbI
OCBOUTH 3HAHUS U YMEHHS, 3HaUMMbIe Ui (hopMUpoBaHMs OOLIEH KyJIbTYpbI, ONpEAEISIONe
aJICKBaTHOE TIOBEJCHUE YEJIOBEKa B OKpYKAIOLIeH NPUPOAHON cpene, BOCTpeOOBaHHBIE B
MOBCETHEBHOM KM3HU U MPAKTHUECKOU AesTeibHOCTH. Oco00e MECTO B 3TOM cuUCTeMe 3HAHUU
3aHUMAIOT 3JIEMEHTHl COJIEp’KaHusl, KOTOpbhle CIyKaT OCHOBOM g  (QOopMHUpOBaHUS
MPEJCTAaBICHU O COBPEMEHHON eCTeCTBEHHO-HAyYyHOW KapTHHE MHpa U IEHHOCTHBIX
OpPHUEHTAIUAX JIMYHOCTH, CIIOCOOCTBYIOIINX T'yMaHU3AIMH OMOJIOTHYECKOT0 00pa30BaHMs.

CTpyKTypHpOBaHUE COJCpKaHUS Yy4eOHOro MaTepuaga B TporpamMme IO OHOJIOTHH
OCYIIECTBIICHO C YYETOM MPUOPUTETHOTO 3HAYEHUS 3HAHUN 00 OTIMYUTEIBHBIX OCOOEHHOCTAX
YKUBOU PUPO/IBL, O €€ yPOBHEBOM OPraHU3alliy U SBOJIOIHNH. B COOTBETCTBUY C 3TUM B CTPYKTYype
y‘-Ie6HOFO nmpeamera «buonorusy BBIJACJICHBI CICAYIOIUE COACPIKATCIIbHBIC JIMHUU! «buosorus
KaK Hayka. MeTopl HaydHOTro Mo3HaHus», «KieTka kak Omosnorudeckas cucteMay, «Opranusm
Kak Ouonornyeckas cucreMay, «CucteMa U MHOrooOpa3ue OpraHM4ecKoro MUpay, « IBOJIOIHS
YKUBOU MPUPOABD», « IKOCUCTEMBI U MPUCYIITUE UM 3aKOHOMEPHOCTH.

[lenp u3ydenuss yuebOHoro mnpeamera «buosiorus» Ha 0a30BOM ypOBHE — OBJIQJICHUE
00y4JaromuMHUCs 3HAHUSAMH O CTPYKTYpHO-()YHKIIMOHAJIBHOW OpraHU3allMi JKUBBIX CHUCTEM
pa3HOro paHra u npuoOpeTeHrne YMEHHUI UCIOIB30BaTh 3TU 3HAHMS JJIsi TPAMOTHBIX JIEHCTBHI B
OTHOIIEHUU O0OBEKTOB )KMBOW MIPUPOJIBI U PEIICHUS PA3INYHBIX )KU3HEHHBIX MTPOOIIEM.

JlocTnxeHne 1enu u3ydeHus ydeOHoro mnpeamera «buosorus» Ha 06a30BOM YpOBHE
oOecrnieunBaeTcs pelIeHueM CIEAYIOINX 3a1au:

OCBOCHME 00YJaIOLUIMMHUCS CUCTEMbI 3HaHUH 0 OMOJIOIrMUECKUX TEOPUSX, YUEHHX, 3aKOHAX,
3aKOHOMEPHOCTSIX, THUIOTe3aX, IMpaBWJaX, CIYKallUX OCHOBOH i  (HOpPMHUPOBAHMS
IPEJICTABICHUH O €CTECTBEHHO-HAy4YHON KapTHHE MHpa, O METO/JaX Hay4yHOTo I[O3HaHuS,
CTPOCHUHU, MHOFOO6paSI/II/I A OCOOEHHOCTSAX JKHUBBIX CHCTEM Pa3sHOIro YypOBHA OpraHu3anuvu,
BBIJIAIOIINXCSI OTKPBITUAX U COBPEMEHHBIX HCCIIEIOBAHUAX B OMOJIOTHH;

¢dopmupoBaHHe y OOy4arolUMXcs MO3HABATENbHBIX, MHTEIJIEKTYAJIbHBIX UM TBOPYECKHUX
CIIOCOOHOCTEH B Mpolecce aHaIN3a JaHHBIX O MYTSIX Pa3BUTHS B OMOJOTMM HAayYHBIX B3IJISJIOB,
UJEN U TIOJIXOI0B K U3YYEHHUIO )KMBBIX CUCTEM PA3HOTO YPOBHS OpPraHU3aLUu;

CTaHOBJIEHHE Y oOydvaromuxcs oOmed KylIbTypbl, (YHKIHOHAJIBHOM TPaMOTHOCTH,
pa3sBUTHE YMEHUH OOBSACHATH M OLEHHUBAThH SIBICHHS OKPYXAIOIEro MUpa KUBOW MPHUPOJBI Ha
OCHOBAHWH 3HAHUH U OIlbITa, MOJTYYCHHBIX IMTPU U3YUCHUH 6I/IOJ'IOFI/II/I;

dbopMupoBaHrue y OOydYarOIIMXCS YMEHMH WILIIOCTPUPOBATh 3HAYCHHE OMOJIOTHMYECKHUX
3HAHUW B TPAKTUUYECKOM MAESITENBHOCTH YEIOBEKAa, PA3BUTUU COBPEMEHHBIX MEIMIMHCKHX
TEXHOJIOTUI U arpoOHOTEXHOIOT HiA;

BOCIIMTaHUE y6e)K)IéHHOCTI/I B BO3MOKHOCTH ITO3HAHHS YEIOBEKOM >KHBOM IIpUpoOakI,
HE00X0IUMOCTH OEpeKHOr0 OTHOIIEHUS K Hel, COOMIOEHUS STHUECKUX HOPM TP MPOBEIEHUU
OMOJIOTMYECKHUX MCCIIEJOBAHUM;

OCO3HAHHME LEHHOCTH OMOJOTMYECKUX 3HAHUM JUIs MOBBILICHUS YPOBHS SKOJIOTHYECKOMH
KYJIBTYPBI, ISl QOPMUPOBAHUS HAYYHOTO MUPOBO33PEHHUS;

3



NpUMEHEHHE TPHOOPETEHHBIX 3HAHWI W YMEHUH B TOBCEIHEBHOW JKWU3HU JUIS OIEHKH
MOCJICICTBUI CBOEU JICATEIILHOCTH IO OTHOIICHHIO K OKpYXarolei cpene, COOCTBCHHOMY
3JI0pOBBI0, 00OCHOBAHME U COONIOICHHE Mep MPOUIIaKTHKH 3200JIeBaHU.

B cucreme cpennero obmiero oopazoBanus «buosorus», nydaemas Ha 0a30BOM YpOBHE,
SIBIISICTCS  00sI3aTEIIbHBIM yYEOHBIM TIPEJMETOM, BXOJSIIMM B COCTaB NPEAMETHOW OO0JaCTH
«EcTecTBEeHHO-HAYYHBIC ITPEIMETHI.

Jlist u3ydenust Ouosoruu Ha 0a30BOM YPOBHE CPEIHEro 00Imero oopa3oBaHUsl OTBOAUTCS
68 yacoB: B 10 kimacce — 34 gaca (1 gac B Henenio), B 11 kimacce — 34 gaca (1 gac B Henenio).



COJAEP)KAHUE OBYYEHUA
10 KJIACC

Tema 1. buoJsiorusi Kak Hayka.

Buonorus kak Hayka. CBsi3b OMOJIOTHH C OOINECTBEHHBIMU, TEXHUYECKUMH H JIPYTUMHU
€CTECTBCHHBIMU HayKaMu, (Quiocodueid, 3TUKOW, 3CTETUKONH u mpaBoM. Ponb Ouonoruu B
(dbopMUPOBaHUN COBPEMEHHOM HayuyHOU KapTuHBI Mupa. CucreMa OMOJIOrHYeCKUX HayK.

MeTo/p1 TO3HAHUS KUBOM PUPOIbI (HAOII0JEHIE, SIKCIIEPUMEHT, OITUCAaHUE, U3MEPEHHE,
KJ1accu(UKalus, MOJICTUPOBAHKE, CTATUCTUYECKAsi 00pabOTKa TaHHBIX).

JdemoHcTpaumuu:

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

Tabmue! u cxeMbl: «MeTo/Ibl TO3HAHUS KUBON TPUPOIBI.

JlaGopaTopHble U NpaKkTH4YecKne padoThbi:

[Tpaktnueckass pabora Ne 1. «lcnonp3oBaHuE pa3iaMYHBIX METOJOB IPHU H3YYEHUU
OMOJIOTHYECKUX OOBEKTOBY.

Tema 2. JKuBble cucTeMbl M UX OPraHU3aIUA.

Kupble cuctembl (OMOCHCTEMBI) Kak MpeAMeT u3ydeHus Ouosnoruu. OTIu4Me >KUBBIX
CUCTEM OT HEOPTaHUYECKOW MPUPO/IBI.

CpolicTBa OumocucTeM © HWX pa3HooOpasue. YPOBHU OpraHu3alid  OUOCHCTEM:
MOJICKYJISIDHBIM,  KJIETOUHBIM,  TKAHEBBIH, OPraHU3MEHHBIA,  MOMYJISIMOHHO-BHIOBOM,
9KOCHUCTEMHBIN (OMOTeOIICHOTUYECKHH ), OMOCHEPHBIN.

JdemMoHcTpaumMu:

Tabmuublr u cxembl: «OCHOBHBIC TPHU3HAKH KU3HU», «YPOBHH OpraHU3alUU KUBOK
MIPUPOJIBI».

Ob6opynosanue: moaens Monekynsl JJHK.

Tema 3. XuMHUYeCKHUIl COCTAB U CTPOEHUE KJIETKH.

XUMUYECKUH COCTaB KJIETKH. XUMUYECKHE 3JIEMEHThI: MAKPO3JIEMEHThI, MUKPOIJIEMEHTHI.
Bona 1 MuHepanbHbIe BelecTBa.

OyHKIMU BOJBl M MUHEpANbHBIX BellecTB B kieTke. [lopnepxkaHue OCMOTHYECKOTO
OanaHca.

benku. CocraB u cTpoeHne 0€IKOB. AMUHOKHUCIIOTEI — MOHOMEPHI OenkoB. HezameHnmblie
U 3aMEHHMMbIE€ AMHHOKHUCIIOTHI. AMHUHOKHMCIOTHBIH COCTaB. YPOBHHM CTPYKTYpbl O€IKOBOM
MOJIEKYNbI (TIepBUYHAs, BTOPUYHAS, TPETHYHAS W YETBEPTUYHAS CTPYKTypa). XUMHUYECKUE
cBolcTBa 0enKkoB. buonornyeckue GyHKIN OEITKOB.

®epMeHThl — Ouosiornyeckue KaraiauzaTopbl. CTpoeHHe (epMeHTa: aKTHUBHBIA LIEHTD,
cyoctpatHas  cnenuduuHocth. Kodepmentsl. Butamuubel.  Omiuuuss  (epMEeHTOB  OT
HEOPraHMYECKUX KaTalu3aToOpOB.

YrneBoapl: MOHOCaxapuabl (TITFOKO3a, pud03a U 1e30KCHpuO03a), Aucaxapuasl (caxaposa,
JAaKTO3a) W TMoJucaxapunbl (KpaxMmaj, TJIMKOTEH, IeJUTi0NIo3a). buonornyeckue (GyHKIIHH
YIJIEBOJIOB.

Jlunuasl:  TpUrauuepuisl, Qochonunuael, crepouabl. [uapodmibHO-THAPOGOOHBIE
cBoiictBa. buonornyeckue ¢pynknuu aunuaoB. CpaBHEHHE YIIIEBOJOB, OEIKOB W JUMHIOB Kak
HCTOYHUKOB DHEPTHUH.



Hyxneunnoseie kucinotel: JIHK u PHK. HykneoTubl — MOHOMEPBI HYKJIEMHOBBIX KHCIIOT.
Crpoenne u ¢ynkuunu JJHK. Crpoenne u ¢ynxumun PHK. Bugst PHK. AT®: crpoenue u
byHKUIMN.

[uronoruss — Hayka o kierke. Kiierounass Tteopus — nmpuMep B3aUMOJCHCTBUS UACH U
¢bakTOB B HAYYHOM MO3HAHUH. METO/IbI U3yUCHHUSI KIIETKH.

Knerka kak nenoctHas >xuBast cucreMa. OOLIMe NMpU3HAKKU KIETOK: 3aMKHYTasl HapysKHas
memOpana, mosiekynbl JIHK kak reneTuueckuil anmapar, CHCTeMa CUHTe3a Oeka.

Tunsl KIETOK: JyKapuoTHdeckas M mpokapuoTudeckas. (OcoOEHHOCTH CTPOEHUs
MIPOKapUOTUUYECKON KJIeTKU. KieTounas crenka 6akrepuii. CTpOCHHE dYKapPUOTHIECCKOW KIICTKH.
OCHOBHBIE OTJIMYUS PACTUTEIBHOM, )KUBOTHON U TPUOHOM KIIETKH.

[ToBepXHOCTHBIE CTPYKTYpBI KJIETOK — KIJIETOYHAs CTEHKA, INIMKOKAIMKC, MX (DYHKIIHH.
[InasmaTtuueckas MemOpana, e€ cBoiWcTBa M (QyHkuuu. lluTomnmazmMa u e€ OpraHOU[IBL
OnnomemOpannbie opranounabl kinetku: JI1C, anmapat ['onbmxu, muzocomsl. [lomyaBToOHOMHBIE
OpraHOMIbI KJIETKUA: MUTOXOHIPHH, TIACTHABL. [IpoucxoxaeHne MUTOXOHAPUN U riacTu. Buabl
wiactua. HemeMOpaHHBIE OpraHOMABI KJIETKH: PHOOCOMBI, KJIETOYHBIA IIEHTP, LEHTPHOJH,
PECHUYKHU, KIyTUKH. DyHKIIMY OPraHOUI0B KIIETKU. BritoueHus.

SAnpo — perynsaTopHslif IeHTp KieTku. CTpoeHue sapa: saepHas o0o0uKa, Kaproria3ma,
XPOMATHH, SJIPBIIIKO. XPOMOCOMBI.

TpaHcIOpT BEIIECTB B KIIETKE.

JdeMoHcTpanum:

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

Huarpammbl:  «PacnpenesieHMe XMMHYECKHX JJIEMEHTOB B  HEXUBOW NIPUPOJIEY,
«Pacnpenenenre XuMUYECKUX 3JIEMEHTOB B JKUBOU MPUPOIEN.

Tabmuer u cxembl: «[lepuonuyeckas Tabmuia XUMHYECKHX 3JIEMEHTOB», «CTpoeHue
MOJIEKYJBI BOJbD», «buocunres 6enka», «CTpoeHue Monekyisl 0enka», «CtpoeHue pepmeHTay,
«Hyxneunossie kuciotel. JJTHK», «Ctpoenune monekynsl ATD», «CtpoeHne 3ykapruoTHYECKON
KJIeTkn», «CTpoeHue XKUBOTHOM KIeTKH», «CTpOEHHE pPACTUTENbHOW KIEeTKn», «CTpoeHue
MIPOKAPUOTUUYECKON KIIETKN», «CTPOCHHE s1Ipa KIETKWY, «Y TIEBOABDY, «JIunmuasim.

OOGopynoBaHue: CBETOBOM MHKPOCKOI, OOOpYyJOBaHWE MJisi TPOBEICHUS HAOIIOJCHUH,
WU3MEPEHHM, IKCIIEPUMEHTOB, MHUKPOIMPENapaThl PaCTUTEIbHBIX, KUBOTHBIX M OaKTepUaIbHBIX
KJIETOK.

JlabopaTopHble U IpaKTHYeCKHe PadoThI:

JlaGopatopnast pabora Ne 1. «/3yueHue KaTaTUTUYECKON AKTUBHOCTU (EepMEHTOB (Ha
pUMepe aMHJIa3bl WK KaTanaas3bl)».

Jlaboparopuas pabota Ne 2. «M3yyeHHe CTpOEHHSI KJIETOK PACTEHUU, KUBOTHBIX U
OakTepuii Mol MUKPOCKOIIOM Ha TOTOBBIX MUKpPOIIpenapaTax U UX OMHCAHUEY.

Tema 4. /KuzHeneATeJIbHOCTh KJIETKH.

OO6meHn BemiecTB, WIM MeTa0OMU3M. ACCUMWISAIMS (IJIaCTUUECKU OOMEH) u
JUCCUMUIIALIUSA (9HEpreTUYecKrii 0OMeH) — JIBe CTOPOHBI €MHOTO Tpoliecca MeTabonu3ma. Ponb
3aKOHOB COXPAHEHHUS BEIIECTB M SHEPTUU B IOHUMaHUU MeTaboIM3Ma.

Tunber oOMeHa BemiecTB: aBTOTPOHBIN U TeTepoTpodHbi. Ponb depmeHTOB B 00MEeHE
BEIIECTB U MPEBPALICHUH SHEPTUHU B KIIETKE.

@®otocunte3. CBeroBas u TeMmHOBass ¢a3bl ¢orocunTe3a. Peakiuu ¢doTrocuHTe3a.
O dexkTuBHOCTH (hoTOCHHTE3a. 3HAUEHHE (POTOCHHTE3A ISl XKU3HU Ha 3emiie. BiusHue ycnoBuit
cpenbl Ha (POTOCUHTE3 U CIIOCOOBI MOBBIILIEHUS €r0 MPOAYKTUBHOCTH Y KYJIbTYPHBIX PACTEHUH.

6



XemocuHTe3. XEMOCHHTE3UPYIOIHUE OaKkTepuu. 3HAUYCHHWE XEMOCHHTE3a I KU3HHU Ha
3emie.

Ouepreruyecknii oOMeH B KieTke. PacmieruieHme  BEIECTB, BBICICHHE U
AaKKyMYJIMPOBAaHHE SHEPTUU B KJIETKE. DTallbl SHepreTnyeckoro ooMena. I'mukonus. bpoxenue u
ero Buabl. KucinopogHoe OKHCIEHHME, WIM  KJIETOYHOE JibIxaHue. OKHUCIUTENIbHOE
dochopmmmpoBanre. DPPEKTUBHOCT IHEPTETUISCKOTO OOMEHA.

Peakuuu wmarpuuHoro cuHTte3a. leHernyeckas wunpopmamms u JHK. Peanmmzanus
reHeTudecKkoi mHdopmanuu B KieTKe. [ €eHeTHYeCKUH KOJ W ero CBOWCTBA. TpaHCKpUIIIHS —
MatpuuHblii cuate3 PHK. Tpancisius — 6uocunTe3 Oenka. Drtarnbl TpaHcusanuu. Koauposanue
aMHHOKHUCIOT. Pons pubocom B OnocuuTese Oernka.

Hexnerounsie popmbl )Ku3HU — BUpYCHI. MicTopust oTkpbIiTus BUpycoB (. V. IBaHOBCKUIA).
OcoOeHHOCTH CTPOEHMSI U KU3HEHHOTO LuKIa BUpPYycoB. bakrepuodaru. bone3nu pacrenui,
JKUBOTHBIX M 4Y€JIOBEKa, BhI3bIBaeMble BUpycamu. Bupyc nummyHnonedunura yenoseka (BUY) —
Bo30ymutens CIIMJla. OOpaTtHas TpaHCKpUIIIMs, peBepraza W HHTerpasa. Ilpodummakruka
pacnpocTpaHeHusl BUPYCHBIX 3a00J1€BaHUM.

JdeMoHcTpanum:

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

Tabmumer w cxembl:  «Tunmel  mutaHusy, «Metabomm3m»,  «MUTOXOHAPHUSIY,
«OHepreTuueckuii oomen», «Xnopormnacry, «Porocunre3», «Crpoenue IHK», «Ctpoenue u
dbyHKIIMOHUpOBaHUEe TeHa», «CuHte3 Oenka», «leHeTnueckuii Kom», «Bupycs»,
«baktepuodarny, «Ctpoenne u xku3HeHHbIH 1wk Bupyca CIIMJla, Oaxtepuodaray,
«Pemmukanus JJTHK».

O6opynoBanue: moaenu-anmukauu «Yasoenue [IHK u tpanckpunims», «buocunres
Oenkay», «CTpoeHue KIeTKn», Mojienb cTpykTypsl JJHK.

Tema S. PazMHoOKeHM e M UHAUBUAYAJIbHOE PAa3BUTHE OPraHU3MOB.

Knetounslii 1uki, wiM KU3HEHHBIM WK kieTku. MHtepdaza m mwuros. Ilponeccsl,
nporekaromue B uHTepdasze. Permmukanus — peakuuss marpuunoro cunteza JIHK. Crpoenue
XpoMOcOM. XPOMOCOMHBI HAa0Op — KapHOTHUIl. JIUTUIOMAHBIA M TaIIOMIHBI XPOMOCOMHbBIE
Habopbl. Xpomatuasl. LluTonoruueckue OCHOBBI Pa3MHOXKEHHUS U MHIWBUIYaTbHOTO PAa3BUTHUS
OpraHU3MOB.

Jenenune knetku — muto3. Ctaauu muto3a. [Iporeccel, mporucxoasiye Ha pa3HbIX CTaIUsIX
MUTO3a. brOIOrn4ecKkuii CMbICI MUTO3A.

[Tporpammupyemasi ruGesb KIETKH — allonTo3.

@®opMBbI pa3MHOXKEHHS OPraHM3MOB: 0€CI0JI0e U 10JI0BoE. Buabl 0ecrosoro pa3MHOKEHUS:
JIeJIEHNEe HaJIBOE, MOYKOBAaHHME OJIHO- U MHOTOKJIETOYHBIX, CIOPOOOpa3OBaHUE, BETETAaTHUBHOE
pa3MHOkeHHe. MICKycCTBEHHOE KIIOHMPOBAHNUE OPIaHU3MOB, €r0 3HAYEHHE [ CEJIEKLINN.

[TonoBoe pa3MHOXKEHHE, €r0 OTIAUYUS OT OECoI0ro.

Meiio3. Cragum meito3a. Ilpoueccsl, nmpoucxonsmuye Ha craausx menosa. [loBemenne
XpoMocoM B Mero3e. Kpoccunrosep. bruonornyecknii cMbICI M 3HaYEHUE MEN03a.

["ameTorenes — nporecc 00pa3oBaHUs MOJOBBIX KJIETOK y *KHUBOTHBIX. [10o0BBIE JKene3bl:
CEeMEHHUKU M sU4YHMKH. OOpa3zoBaHHE M Pa3BUTHE MOJOBBIX KJIETOK — ramer (CrepMaTo30ui,
AllleKsIeTKa) — crepmatoreHe3 u oBoreHe3. (OCOOEHHOCTH CTpOEHHS SHIEKIETOK U
criepmaro3onoB. OmnogorBopenue. [lapreHorenes.

NuauBuayanbHoe pa3BUTHE (OHTOTEHE3). OMOpHOHATBHOE pa3BUTHE (IMOPHOTEHE3).
Ortanbl 3MOPHOHATBHOTO PA3BUTHS Y MO3BOHOYHBIX KUBOTHBIX: JIPOOJIEHHE, TacTpyJIsaIus,
opranoretes. [loctamOproHanbHOe pa3BuTHE. THUIBI MOCTIMOPHOHAIBHOIO Pa3BUTHUS: HPSIMOE,
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HemnpsiMoe (JIMYMHOYHOE). BiumsiHue cpeapl Ha pa3BUTHE OPraHU3MOB, (AKTOPBI, CIIOCOOHBIC
BBI3BIBATH BPOXKAEHHBIE YPOJICTBA.

Poct u pa3Butue pacrenuii. OHTOreHe3 IIBETKOBOIO PacTEHUS: CTPOEHUE CEMEHM, CTaJUU
pa3BUTHSL.

JdemoHcTpaumuu:

Tabmuubl u cxembl: «@OpPMBbI Pa3MHOKEHHUSI OPTaHU3MOBY, «/IBOIHOE OIIOJOTBOPEHHUE Y
LIBETKOBBIX pacTeHUi», «BereraTuBHOE pa3MHOKEHNE pacTeHUI, «JleeHne KiIeTku OakTepuii»,
«CTpoeHHE TOJIOBBIX KIIETOK», «CTpoeHHEe XpOMOCOMBD», «KineTouHbld LMK, «Perumkanus
JHK», «Mutos», «Meiosy, «IIpsimoe u Henpsimoe pa3BUTHEY, «] 'aMeTOreHe3 y MIICKOTTUTAIOIIUX
U 4eoBeKay, «OCHOBHBIE CTaAUM OHTOTCHE3a.

O6opynoBaHue: MHUKPOCKOI, MuKpornpenaparbl «CriepMaTo30U/bl MIIEKOIUTAIOLIET0Y,
«Sineknerka miekonuTaromero», «Kapuokunes B KjieTkax KOpenika JIyka», MarHUTHast MOJIENb-
anmukanus «Jlenenne kinetkn», moaens JJHK, monens Meradasnoit XpoMoCOMBI.

JlabopaTopHble 1 IpakTHYeCKHEe PadOThI:

JlabopaTtopHnast pabora Ne 3. «HaOmroieHne MuTO3a B KJIETKAaX KOHUMKA KOpEIIKa JIyKa Ha
TFOTOBBIX MUKPOIpENapaTax.

Jlaboparopuas pabota Ne 4. «l3yueHue CTpOEHHS TMOJOBBIX KJIETOK Ha TOTOBBIX
MHUKpOIIpenaparaxy.

Tema 6. HacsieacTBeHHOCTh U M3MEHYMBOCTH OPraHU3MOB.

[Ipeamer u 3amaum reHetuku. Mcrtopus pasButus reHetuku. Ponbs nuronorun u
SMOPHUOJIOTHH B CTAHOBJICHUH T€HETUKU. BKi1ag pocCUiCKUX U 3apyO0eKHBIX YUEHBIX B pPa3BUTHE
reHeTuku. Meroasl TEeHETHKUA (THOPUIOIOTUYECKUM, UUTOTCHETHUYECKUN, MOJIEKYISIPHO-
reHeTuyeckuii). OCHOBHbIE F€HETUUYECKUE MOHATHUS. ['eHeTnyeckass CHMBOJIMKA, UCTIOIb3yeMasl B
CXeMax CKpellUBaHUM.

3aKOHOMEPHOCTU  HAcCJEAOBaHWS  INPU3HAKOB, ycTaHoOBIeHHble [.  MeHnenem.
MonoruOpuaHoe CKpenBanue. 3aKoH eMHO000pa3usi THOPUAOB MEPBOTO MokoJieHus. [IpaBuino
JOMHUHHUPOBaHMs. 3aKOH paclleIuleHus mpu3HakoB. ['mmore3a uyucroTel ramer. llomHoe u
HEIOJIHOE JOMUHHUPOBAHHUE.

JurubpunHoe CKpelmMBaHHME. 3aKOH HE3aBUCHMOTO  HACJENOBAaHUS  MPU3HAKOB.
[{uToreHeTnyeckue OCHOBBI JUTMOPHUIHOTO CKPEIIMBAHUSA. AHAJIM3UPYIOLIEE CKpEIlBaHUE.
Hcnonp30BaHne aHAIM3UPYIOIIETO CKPEIIMBAHUSI JIIsl ONIPEIeIeHHsI TEHOTUIIA OCOOU.

CuenneHHoe HacnefoBaHue mpusHakoB. Pabora T. Moprana mno cremieHHOMY
Hacje10BaHHI0 TeHoB. HapylleHue cuenyieHnsi TeHOB B pe3yibTaTe KPOCCUHIOBEpa.

XpOoMOCOMHas TeOpHsl HACJIEICTBEHHOCTHU. | eHeTHUecKue KapThl.

I'eneruka nona. XpoMOCOMHOE OIpe/ieleHHe Moja. AyTOCOMBI U TOJIOBBIE XPOMOCOMBI.
['omorameTHsle M rereporaMeTHble OpraHu3Mbl. HacnegoBaHue NpPU3HAKOB, CIEIUIEHHBIX C
IOJIOM.

N3meHunBOCTh. BHibl ”3MEHUMBOCTHU: HEHACIIECTBEHHAs M HacleACcTBeHHas. Poib cpeabl
B HEHACJIEJICTBEHHOW HW3MEHYMBOCTU. XAapaKTepUCTHKAa MOJIU(PUKAIMOHHOW H3MEHUYMBOCTH.
Bapuauvonssiii psa v BapuanrionHast kpupas. Hopma peakiuu npusnaka. KonnuecTBeHHble U
KaueCTBEHHBIC PU3HAKU U X HOopMa peaknuu. CBoicTBa MOAUPUKAIIMOHHON N3MEHYMBOCTH.

HacnencrBenHas, win reHOTUNTUYECKAst, N3MEHUMBOCTh. KoMOMHATHBHAS M3MEHUYHUBOCTb.
Meiio3 u moJIOBOM mpolecc — OCHOBAa KOMOMHATUBHOM W3MEHUYMBOCTH. MyTallMoOHHas
M3MEHYNBOCTh. Kiaccudukamuss myTranuii: TeHHbIE, XpPOMOCOMHBIE, T€HOMHBIE. YacTtoTa U
MPUYMHBI MyTalii. MyTareHHble (akTopbl. 3aKOH TOMOJIOTHUECKUX PSAIOB B HACIIEICTBEHHOU
m3menunBocty H. . BaBumnosa.



BHesinepHas HacneqCTBEHHOCTh U U3BMEHUYHUBOCTb.

I'enetuka uyenoBeka. Kapuorun uenoBeka. OCHOBHBIE METOJbl TE€HETUKH YEJIOBEKa:
TCHEAIOTUYCCKUH, OJIM3HEIOBBIM, ITUTOTCHETUYCCKUH, OMOXUMHUYECKHA, MOJEKYISIPHO-
reHetudeckuii. COBpEMEHHOE OIpeAeNICHHEe TE€HOTHUIIA: ITOJIHOTEHOMHOE CEKBEHHUPOBAHME,
TEeHOTUIIMPOBaHUE, B ToM uucie ¢ nomomibto III[P-ananusa. HacnenctBenHsie 3a0oneBaHust
YeloBeKa: TIeHHBbIe OOJie3HH, OOJIE3HM C HACJICACTBEHHOW  MPeapacoyioKeHHOCTHIO,
XpoMOcoMHBIE Oone3Hu. ComaTudeckue WM TeHepaTuBHbIC MyTanud. CTBOJOBBIC KIIETKH.
[TpunHLMIIBI 370pOBOTO 00pa3a KU3HH, TUATHOCTUKU, TPOMUIAKTUKUA U JICUEHUS T€HETHUYECKUX
Oone3nel. MeauKO-TeHeTHUECKOe KOHCYJIbTUPOBAHMUE. 3HAYEHHE MEAMIIMHCKOW TE€HETHKU B
MPEIOTBPAICHUH U JICUCHUU TEHETUIECKIX 3a00JICBAaHUN YeIOBEKa.

JdemoHcTpaumuu:

[Toptpetsr: I'. Mennens, T. Mopran, I'. ne ®pus, C. C. YerBepukos, H. B. Tumodeen-
PecoBckwnii, H. 1. BaBuiios.

Tabmumel u cxeMbl: «MOHOTHOPUIHOE CKPEIIMBAHKUE M €T0 IUTOTCHETHYECKAs OCHOBAY,
«3aKOH pacHICIUICHUSI M €ro IMTOTeHETUYECKass OCHOBa», «3aKOH YHCTOTBI TraMeT»,
«durubpunnoe ckpeumBanuey, «l{uTomornyeckue OCHOBBI AUTHOPUTHOTO CKPEIIMBAHHSI,
«Meito3», «B3aumonenicTBue aliebHbIX T€HOBY, «I eHeTHYeCKue KapThl pACTEHU, ’)KUBOTHBIX U
yenoBekay, «l'eHernka mosa», «3aKOHOMEPHOCTH HACIEAOBAHUS, CLEIJIEHHOTO C TIOJIOMY,
«KapuoTunsl dYenoBeka W IKHBOTHBIX», «Buael wu3MeHumBOCTHY», «MoOaupukamroHHas
U3MEHYUBOCTHY, «HacnenoBanue pesyc-gakropay, «['eHeTHKa Trpymnn KpoBu», «MyTalroHHas
U3MEHYUBOCTbY.

OGopynoBanue: Mojenu-anuimkanuu «MoHoruOpuaHoe ckpemuBanuey, «HemnomHnoe
JOMUHUpOBaHUEeY, «urubpunnoe ckpemuBanuey, «llepekpéct XpoMocoM», MHKPOCKON U
Mukpormnpenapar «JIpo3oduna» (Hopma, myranuu HopMbl KPBUIEEB U OKPACKHU Tela), repdbapuit
«I"opox MOCEBHOW.

JlabopaTopHble U NpakTHYeCKHE PAdOThI:

JlaGopaTtopHnast pabota Ne 5. «3y4ueHue pe3yabTaToB MOHOTHOPUIHOTO M JUTUOPHUIHOTO
CKpEIIUBAaHUS Y IPO30(UIIBI HA TOTOBBIX MUKpPOIpENapaTax.

Jlaboparopuas padota Ne 6. «M3yueHre Moau(PUKAITMOHHON U3MEHUUBOCTH, TOCTPOCHHE
BApHALIMOHHOTO PSiia U BAPUALIMOHHON KPUBOW».

Jlaboparopnas pabora Ne 7. «Anamu3 wmyramuil y Jpo3oduibl Ha TOTOBBIX
MUKpOIpenaparax.

[TpakTrueckas pabota Ne 2. «CocTaBineHue U aHAIH3 POJAOCTOBHBIX YEITOBEKaY.

Tema 7. Cesiekuusi oprann3mMoB. OCHOBbI OMOTEXHOJIOTUM.

Cenekiusi Kak Hayka W Ipoliecc. 3apokJIeHHe CeJeKInH U AoMecTukanus. Yuenne H. U.
BaBunoBa 0 mEHTpax MPOUCXOXKIEHUS U MHOT000pa3usl KyIbTYPHBIX pacTeHuid. LleHTpsl
MIPOUCXO0KICHHS TOMAITHUX KUBOTHBIX. COpT, MOPO/A, ITAMM.

CoBpeMeHHbIE METOBI CENEKIMU. MacCoBbI U MHAWBUAYAIbHBIN OTOOPHI B CENEKIIMH
pacTeHui U XUBOTHBIX. OIIEHKA dKCTepbepa. bIu3KopoACTBEHHOE CKpEIIMBAaHNE — WHOPUIUHT.
Yucras muaus. CkpeniuBaHue YUCTBIX TUHUH. ['eTeposuc, nim rubpuanas cuia. HepoacrsenHoe
cKkpemuBanue — ayrOpuauHr. OtganéHHas ruOpugusanus U e€ ycnexu. VICKycCTBeHHBIN
MyTareHe3 W TONyYCHUE TMOJHUIUIONAOB. JIOCTHKEHUSI CEeNeKIIUM PACTEHWUW, >XUBOTHBIX U
MHUKPOOPTaHU3MOB.

buorexHonoruss kak oTpacib NPOU3BOJACTBA. [ €HHAs HWHXKEHEpUs. OTalbl CO3JaHUs
pexombunanTHoit JIHK u Tpancrenneix opranusmoB. Kinerounas wumxenepusi. Knetounsie
KylIbTypbl. MUKPOKJIOHATILHOE pa3MHOXKEHHE pacTeHnid. KiioHupoBaHue BBICOKOIPOTYKTUBHBIX
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CEICKOXO03SHUCTBEHHBIX OPraHU3MOB. OKOJOTHYECKHE M JTHYeCKue mnpobiaembl. MO —
TeHETHYECKU MOIU(DUIIUPOBAHHBIE OPTaHU3MEI.

JlemMoHCTpauu:

[Toptpetsi: H. W. BaBunos, U. B. Muuypumn, I'. JI. Kapnieuenko, M. @. liBaHoB.

Tabmupel u cxeMmbl: kapta «LIeHTpbl MPOMCXOXKIEHUS M MHOTrooOpasusi KyJbTYpPHBIX
pactenuii», «Ilopoasl JoMalIHUX KUBOTHBIX», «CopTa KyJIbTYypHBIX pacTeHui», «OTaanéHHas
rubpuam3amusy, «Paborer akagemmka M. @. HWsanoBay, «[lomummonnus», «OOBEKTHI
ouorexHonorun», «Kinerounsle KylnbTypbl U KIOHHUpOBaHUE», «KOHCTpyHpoBaHHE U HEPEHOC
TE€HOB, XPOMOCOM).

Ob6opynoBanue: MYJSDKU IUIOAOB U KOPHEIIOJAOB JTUKUX (OPM M KYJIBTYpHBIX COPTOB
pactenuii, repoapuii «CenbCKOX03sICTBCHHBIE PACTCHUS.

JlaGopaTopHble U NpaKkTH4YecKre padoThbi:

Okckypeusi «OCHOBHBIE METOJABI U JIOCTHXKEHHUS CEJIEKIMU PACTeHMH M KUBOTHBIX (Ha
CEJIEKIIMOHHYIO CTaHIUIO, TUIEMEHHYIO (pepMy, COPTOMCHBITATENbHbIN y4acTOK, B TEIUINYHOE
XO03SICTBO, JTA00OPATOPHUIO arpOyHUBEPCUTETA WIIH HAYYHOTO LIEHTPA)».

11 KUIIACC

Tema 1. DBosronMOHHAs OHOJIOTHS.

[IpeanochuIKM BOSHUKHOBEHHS YBOTIOIIMOHHON TEOPUHU. DBOJIIOIIUOHHAS TEOPUSI U €€ MECTO
B Onosoruu. BiusHue 3BOMIOLMOHHON TEOPUU Ha pa3BUTHE OMOJIOTHH U APYTUX HAYK.

CunerenbcTBa 3BoJonuu. [lageoHTONOrHYECKHE: TOCIEI0BATENFHOCTD OSIBIICHUS BU/I0B
B TAJICOHTOJIOTHYECKOW JIETONHCH, TepexonHbie (opmbl. buoreorpaduyeckne: CXoAcCTBO U
pazmuune (hayH u GIop MATEPUKOB U OCTPOBOB.

DOMOPHOIOTHYECKHE: CXOJACTBA U Pa3aU4usg SMOPHOHOB Pa3HBIX BUIOB MMO3BOHOYHBIX.
CpaBHUTENBHO-aHATOMUYECKHE: TOMOJIOTMUYHBIE, AHAJOTUYHBIE, PYIUMEHTapHbIE OpraHbl,
aTaBU3Mbl. MOJEKyIIpHO-OMOXUMHUYECKHE: CXOJACTBO MEXaHU3MOB HACJIEJCTBEHHOCTH U
OCHOBHBIX METab0IMUECKUX MMyTEeH Y BCEX OpraHU3MOB.

OpomtonmonHasg teopusa Y. JlapBuna. IIpeanocbuik BO3HMKHOBEHMSI JapBHHU3MA.
JIBIoKyne Ccuibl  9BOJIOLMH  BUAOB 1o JlapBuHy (M30BITOYHOE pa3sMHOXKEHHE MpU
OTPaHMUYEHHOCTH PECYpCOB, HEONpeNesl€HHas HW3MEHYMBOCTh, OOpb0a 3a CyIlecTBOBaHUE,
€CTECTBEHHBIN O0TOOD).

Cunternyeckas Teopust 3Bororuu (CTI) 1 e€ 0OCHOBHBIE OJOKEHHUS.

Muxkpoaontonus. [Tomynsanus kak equHUIA BUA U 3BOTIOLUH.

JIBuoxkyme cuiibl ((akTopbl) 3BOJIOLUUU BUJIOB B mpupoje. MyTanuMoHHbIN mpolecc u
KOMOMHATHBHAsI U3BMEHYUBOCTD. [lonmynsnoHHbIe BOIHBI U Apeii¢ reHoB. M3onsuus u Murpanus.

EcrectBenHblif oTO00Op — Hampaistomuil ¢aktop 3Bomonuu. PopMbl ecTeCTBEHHOTO
otbopa.

[Tprcnioco0IeHHOCTh OPraHU3MOB KakK pe3yibTaT 3BoiolMu. [IpuMeps! npucrnocodieHuit
y opranuzMoB. ApoMop¢03bl U UINOAJANTALNH.

Bun wu BumooOpazoBanue. Kpurtepuum Buga. OcHOBHbBIE (POPMBI BHJI000pa30BaHMS:
reorpapuueckoe, 3K0JI0rHUECKOe.

MaxkposBomonus. @opMbl 3BONIONUH: (QHIIETHYECKas, TUBEPreHTHas, KOHBEPreHTHasd,
napasuienpHasi. HeoOpaTuMoCTh 3BOMIOIHH.

[TpoucxoxzaeHue  OT  HECNELMAIM3UPOBAHHBIX  mpenkoB.  [Iporpeccupyromas
crenuanu3anus. AanTUBHAs paguaus.
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JdemMoHcTpaumuu:

IToprpetsr: K. Jlunnent, XK. b. Jlamapk, Y. Jdapsun, B. O. Kosanesckuii, K. M. bap, O.
I'exkenb, @. Miomep, A. H. CeBepiios.

TaGnuupl v cxembl: «Pa3BUTHE OPraHNYECKOTO MHpa Ha 3emiie», «3apoAbIIlN T0O3BOHOUHBIX
XKHUBOTHBIX», «ApXxeontepukc», «Popmbl 60pbOBI 3a CylIecTBOBaHUEY, «EcTeCcTBEHHBINH 0TOODY,
«MHorooOpa3ue copToB pacTeHuil», «MHorooOpa3sue MOpoAa >KHUBOTHBIX», «llomymsamumny»,
«MyTanuoHHasi U3MEHUMBOCTEY», «ApoMopho3el», «Manoanantauuny, «OO0IIas aereHepanus,
«/IBmwxymue cuibl sBoTronMKnY, «Kapra-cxema mapmpyra nyremectsus Y. [lapsunay, «bopbba
3a CYILECTBOBAHUEY, «IIpucnocobaeHHOCTH OpPraHHU3MOBY, «["eorpaduueckoe
BHUJ1000pa30BaHue», « IKOJIOIMUECKOEe BUA000pa30BaHUE.

O6opynoBaHue: KOJIJICKIUS HACEKOMBIX C Pa3IMYHBIMU TUIIAMH OKPACKH, HA0OP TUIOIOB U
ceMsiH, Kosutekuus «lIpumepsl 3alUTHBIX IPUCTIOCOOIEHUH Y )KUBOTHBIX», MoJielb «OCHOBHbBIE
HalpaBJICHUs 3BOIIOLUNY, 00bEMHAs MoAeb «CTpOeHHE FOJIOBHOTO MO3Ta II03BOHOUYHBIX).

buoreorpaduueckass kapra Mupa, KOJeKIus «DOpPMBI COXPaHHOCTH HCKOIAEMBIX
KUBOTHBIX U pacTeHHil», Mozaenp anmuukauusa «llepekpéct xpomMocom», BiIaXKHbIE IpernapaThl
«Pa3Butne Hacekomoro», «Pa3BuTHe JATYIIKM», MuUKporpenapar «/Ipozodunay (HOpMa,
MyTalu (OPMBbI KPBIIIBEB U OKPACKU TEJa).

JlabopaTopHble 1 NpakTHYeCKHE PadOThI:

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

JlaGopatopHass pabota Ne 2. «OmnucaHue NpUCHOCOOIEHHOCTH OpraHu3dmMa U eé
OTHOCHUTEJIBHOTO XapaKTepay.

Tema 2. Bo3HUKHOBeHHe U pa3BUTHe )KM3HU Ha 3emJie.

JloHayuHble IPEICTaBICHUS O 3apOXKACHUU KU3HU. HaydHble rumore3bl BO3HUKHOBEHUS
KHU3HU Ha 3emiie: aOMOreHe3 W IMaHCHepMus. XUMHUecKass 3BOJIOLMA. AOUOreHHbIN CHUHTE3
OpPraHMYECKUX BEILECTB U3 HEOPraHUUYECKUX. DKCIIEPUMEHTAIBHOE MOATBEPKACHUE XUMUUECKON
sBostoiny. HauanpHele aTansl 6uonorndeckoit apontonun. ['nnoresa PHK-mupa. ®opmuposanue
MEMOpaHHBIX CTPYKTYp U BO3HHMKHOBEHHE IPOTOKJIETKH. IlepBble KIETKM M UX 3BOJIIOLMSL.
®opMUPOBaHNE OCHOBHBIX TPYIII KUBBIX OPIraHU3MOB.

Pa3ButHe xu3Hu Ha 3eMiie 1o 3pam U nepuoaam. Karapxei. Apxelickas U IpOTEpO30iicKas
apsl. [laneo3oiickast 3pa u €€ nepuo/ipl: KeMOPHUIICKUHN, OPAOBUKCKUM, CUITYpPUICKUH, 1I€BOHCKUH,
KaAMEHHOYTOJIbHBIH, IEPMCKHUH.

Me3o0301¥ickas opa U €€ epUoabl: TPUACOBBIN, IOPCKUM, MEIIOBOM.

KaliHo30iicKas 3pa U €€ Mepro/bl: aJIe0re€HOBbII, HEOT€HOBBIN, aHTPOIIOTEHOBBIH.

XapakTepucTuKa KJIMMaTa M TeoJIoTHYecKuX IpoieccoB. OCHOBHBIE 3Talbl 3BOJIIOLMU
PACTUTENBLHOTO U )KUBOTHOT'O MUpa. ApoMOp(0o3bl y pacTeHH U )kUBOTHBIX. [losiBIeHUe, pacBeT
Y BBIMUPAHUE TPYII )KUBBIX OPTaHU3MOB.

CucreMa OpraHM4ecKoro Mupa Kak OTpa)K€HUE HBOJIOLHUUA. OCHOBHBIE CUCTEMATHUYECKUE
TPyl OPTaHU3MOB.

OBojronusl 4eloBeKa. AHTpOMOJOrus Kak Hayka. Pa3BuThe mpencTaBiIeHHH O
IIPOUCXOXKIECHNUN YesloBeKa. MeToibl u3ydeHus aHnTpornorenesa. CxoAcTBa U pa3inyus 4eJ0BeKa
Y )KMBOTHBIX. CUCTEMATUUYECKOE MTOJI0KEHHUE YEIIOBEKA.

JBuwxymue cunbl  ((paxkTopsl) aHTpororenesa. HacnencTBeHHass W3MEHUMBOCTh U
ecTecTBeHHbIN 0TOOpP. OOLIeCTBEHHBIN 00pa3 )KU3HU, U3TOTOBJICHUE OPYIUN TpyZa, MBILIUICHHUE,
peub.

OcHOBHBIE CTaguU M BETBHU HBOJIIOLMN YEJIOBEKA: ABCTPAIONMUTEKH, YEIOBEK yMEIbIH,
Yenosek npsaMmoxondamuid, YenoBek HeaHaepranbckui, Yemoek pasymHbii.  Haxonkwm
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HCKOMAeMbIX OCTATKOB, BPEMsl CYILIECTBOBaHHS, 00JACTh pacHpOCTpaHEHUs, 00bEM TOJIOBHOTO
Mo3ra, 00pa3 )KH3HU, OPYIHSL.

UYenoseueckue packl. OCHOBHBIE OOJbBININME pachl: €BpOTEOUHAs (eBpa3HiicKas), HETpo-
aBcTpajioujiHas  (9KBaTOpUAbHAsA), MOHTOJOWJHAs  (a3MaTcKo-aMepukaHckas). YepTsl
MPUCTIOCOOICHHOCTH IIPEJICTaBUTEIIEH YEIIOBEYECKUX PAC K YCIOBUSM CylllecTBOBaHUS. EnnHCTBO
yenoBedeckux pac. Kputuka pacuzma.

JdemoHcTpaumuu:

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

Tabmune! u cxembl: «Bo3nukHoBeHne CoiHEUHOM cucTeMbl», «Pa3BUTHE OpraHuYecKoro
mupa», «PacrurenpHas kietka», <«OKuBoTHast kiuetka», «lIpokapuornueckas KIETKa»,
«CoBpeMeHHasi CUCTEMa OpPraHu4eckoro mMupay», «CpaBHEHHE AHATOMHYECKHMX YEPT CTPOCHUS
YyelloBeKa U 4YeIOBEKOOOpa3HbIX 00e3bsiH», «OCHOBHBIE MECTa MaJICOHTOJOTHYECKHX HAXOJIOK
IPEKOB COBPEMEHHOro uejoBekay, «JlpeBHeiimue moan», «/pesnue moau», «llepBbie
COBpPEMEHHBIE JTI01», «UenoBeueckue pacol».

Ob6opynoBanue: wmynsixu «lIpoucxoxaeHue uenoBeka» (OIOCTbI  aBCTPAJIONUTEKA,
MUTEKAaHTPOIa, HeaHAEepTalblla, KPOMAaHbOHIIA), CIENKHA WIK M300pakeHHUs KaMEHHBIX OpyIuit
MEepBOOBITHOTO YeloBeKa (KaMHHU-YOIIEpbl, pyOuia, ckpebia), TeoXpoHOJorudeckas Tadiuia,
KoJuteK1us «®opMbl COXPaHHOCTH UCKOMAEMBbIX KUBOTHBIX M PACTEHUID.

JlabopaTopHble 1 IpakTHYeCKHE PAdOThI:

[TpakTiueckast padota Ne 1. «M3ydeHre MCKOMAEMBbIX OCTATKOB PACTCHHM U )KMBOTHBIX B
KOJUTEKIIUSAX .

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

Tema 3. Oprann3msl 4 OKPY:KaAKOIAS cpeaa.

Dkonorusi Kak Hayka. 3agadyd M pa3felibl dKOJOrMH. MeToAbl SKOJOTHYEeCKHX
UCCJIEJOBaHUM. DKOJIOTHYECKOE MUPOBO33PEHNE COBPEMEHHOTO YEJIOBEKA.

Cpenpl ~ oOuTaHMs ~ OpPraHU3MOB:  BOJHAs,  HA3eMHO-BO3JYIIHas,  IOYBEHHAas,
BHYTPHOpPraHU3MEHHAsI.

Okonoruyeckue (axropsl. Kiaccudukanms skonorndeckux (akropoB: aOMOTHYECKHUE,
OMOTHMYECKUE U aHTPOINOreHHbIe. JlelicTBHE IKOJIOTHYECKUX (PaKTOPOB HA OPraHU3MBI.

AbGuotnueckue  (QakTophpl:  CBET, TEMIleparypa, BJIaXHOCTb. DoTomepuoausM.
[TpucnocoOieHns OpraHu3MoB K JeHCTBHIO aOHOTHYECKHUX (paKkTOpOB. bruojornyeckue puTMsl.

buotnueckne  Qaxtopel. Bumbl OMOTHYECKMX  B3aUMOJICHCTBUI:  KOHKYpPEHIIHS,
XUIIHUYECTBO, CUMOMO3 U ero ¢opMel. [lapazutusm, koonepanus, MyTyajiu3M, KOMMEHCAIU3M
(KBapTUpPAHCTBO, HaXJEOHUYECTBO). AMEHCAIN3M, HEUTpaau3M. 3HaueHHe OUOTHYECKUX
B3aMMOJICHCTBUI AJIs CYIIECTBOBAHUS OPraHU3MOB B IPUPOJIHBIX COOOIIECTBAX.

OKOJIOTUYECKHE XapPAKTEPUCTUKH MNOMyJsiiuu. (OCHOBHBIE IOKA3aTelad IOMYJISALUU:
YHUCIIEHHOCTb, IUIOTHOCTh, POXAA€MOCTb, CMEPTHOCTb, NpPUPOCT, Murpamnus. JuMHaMuka
YUCIIEHHOCTH MOMYJISIIIUK U €€ PeryJsaiusl.

JdemoHcTpaumuu:

[Toptpetsr: A. 'ymbonpar, K. @. Pynbe, 3. ['ekkens.

Tabmune! u cxemsl: kaprta «[Ipupoansie 3006 3eman», «Cpebl 00UTaHUS OPTraHU3MOBY,
«Dotonepuoguzmy», «llomymsmumy, «3aKOHOMEPHOCTH pOCTAa YHCIEHHOCTH MOMYJSALUN
uHpy30pun-Tyhenbkny», «llumeBbie memm».

JlabopaTopHble U NpaKkTHYeCKHe padoThI:
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JlaGopaTtopHnas pa6ota Ne 3. «Mopdonornueckre 0cCOOEHHOCTH PaCTEHUI U3 PA3HBIX MECT
0oOUTaHUSD.

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

[Tpaktuueckas padota Ne 2. «IToAacU€T MIOTHOCTH MOMYJISAIMA Pa3HBIX BUIOB PACTCHHI.

Tema 4. Coo0mecTBa U 3KOJIOIHYECKHE CHCTEMbI.

CoobmectBo  opranuzmMoB —  OuouneHo3. CTpykTypsl  OuoleHo3a:  BHJOBafd,
NpOCTpaHCTBEHHas!, Tpoduueckas (mumieBast). Bunsl-noMmuHanTel. CBsi3M B OHOIIEHO3E.

Dkojnoruyeckue cucreMbl (3kocuctemsbl). [lonstue 00 3KkocucTeMe W OHMOreOlEHO3E.
OYHKIMOHATIbHBIE KOMIIOHEHThl HAKOCHCTEMBI: MPOJAYLEHTHI, KOHCYMEHTBHI, PEIYLEHTHI.
KpyroBopor BemecTB M MOTOK 3HEPIUM B dKocucteme. Tpoduyeckue (MUIIEBBIE) YPOBHU
skocucteMbl. [IumeBbie nenu u cetu. OCHOBHBIE IIOKA3aTelIM 3KOCUCTEMBI: Ouomacca,
OPOAYKIHMSI. ODKOJOTHYECKHE MUPAMUAbL: MPOAYKIUHU, YUCICHHOCTH, Ouomacchl. CBoOMCTBa
9KOCUCTEM: YCTOMYMBOCTb, CAMOpEryIIsiiusl, pazsutue. CyKieccus.

[IpuponHble 3KOCHCTEMBL. JKOCHUCTEMBI 03€p M peK. OJKocucTeMa XBOWHOTO WU
LIMPOKOJINCTBEHHOTO JIECa.

AHTpPOIIOTEHHBIE SKOCUCTEMBI. ATPOIKOCUCTEMBI. YPpOOIKOcUCTEMBbl. buonornyeckoe u
XO03SUCTBEHHOE 3HAYCHHE arpO3KOCHCTEM U YPOOIKOCUCTEM.

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

VYuenne B. U. Bepuaackoro o 6uoctepe. I'panuiisl, coctaB u cTpykTypa ouocdepsl. XKuoe
BemectBO M ero (GyHkuuu. OcobeHHOCTH Ouocdepbl Kak TI00aTbHON SKOCHUCTEMBI.
JlnHamugeckoe paBHOBECHE B 0OpaTHas CBs3b B Ouocdepe.

KpyroBopotbl BemiecTB M OHOr€OXMMHYECKHE LMKIbI AJIEMEHTOB (Yrjepoja, as3oTa).
3oHanbHOCTH 6uochepsl. OCHOBHBIE OMOMBI CYIITH.

YenoseuecTBO B Ouoctepe 3eminn. AHTPONIOTeHHbIe H3MeHeHus B ouocdepe. [1obanpHbIe
HKOJIOTMYECKHE TTPOOIIEMBI.

CocymecTBoBaHM€e NpUPObl U yeraoBeuecTBa. CoxpaHeHue 61MopazHo00pa3Hsi Kak OCHOBA
ycroiftunBoctu Onocdepsl. OcHOBa pallMOHATIBLHOIO YIPABICHUS MPUPOJHBIMHU pecypcaMH U UX
ucnosb3oBaHue. JloCTHKEHHs OMOJIOTUU M OXpaHa IPUPOIbI.

JdemoHcTpaumuu:

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

Tabmuubl u cxemsl: «Ilumebie nenu», «buoneHo3: coctaB U CTpykTypa», «lIpuponHsie
coobmiectBa», «llemn mnuTaHus», «OKoJoruMueckas mnupamuaa», «buocdepa u yenoBexy,
«QKocHucTeMa IHPOKOIUCTBEHHOIO Jiecay, « IKOCHCTEMA XBOMHOTIO Jiecay, «brnoreHos Bogoéma,
«ArpoueHos3», «lIpumepHble aHTPONOreHHbIE BO3ICHCTBUS Ha MNpUPOAy», «Baxuelimue
UCTOYHUKH 3arps3HEeHus BO3JyXa U I'PYHTOBBIX BOJ», «[louBa — BaxkHeMWIIas COCTaBIAIOIIAs
ouocthepsr», «DakTopel gerpamauumu  nouB», «llapHukoBbIl  3ddexT», «DaKkTOpPBI
PaaMOaKTUBHOTO 3arps3HeHust Onochepnn», «O0mmas cTtpykrypa ouochepsn», «Pacnpoctpanenue
xKu3HH B Ounochepe», «O30HOBBIN dKkpaH Onochepr», «KpyroBopor yriaepoma B Guocdepey,
«KpyroBopoT a3oTa B mpupoe».

Ob6opynoBanue: MoAeIb-anmInKanus « TunuaHsie 6MOIEHO3bI», repbapuii «PacTutenbHbIe
coobmiecTBa», Koiekuuun «buorneHos3y, «Bpeautenn BaXKHEHIINX CEIbCKOXO3SHCTBEHHBIX
KyJIbTyp», repOapuil M KOJUIEKIUMU PAaCTEHUH M JKUBOTHBIX, MPUHAJIEKALINE K pPa3HbIM
HKOJIOTHUECKUM TpyInam ojgHoro Buaa, Kpacunas kuura Poccuiickoit denepanyu, n3odpaxeHus
OXpaHsIEeMbIX BUJIOB PACTEHUN U KUBOTHBIX.
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I[INTAHUPYEMBIE PE3VJIbTATBI OCBOEHHUA ITPOIT'PAMMDI 110 BHOJIOTMHW HA
BA30BOM YPOBHE CPEJJHEI'O OBIIEI'O OGPA3OBAHIA

Cormacao ®I'OC COQO, ycraHaBiIMBarOTCA TpeOOBaHUS K pPE3yJbTaTaM OCBOCHHS
00y4aroIMMHUCs IPOrpaMM CpeAHero oo1ero o0pa3oBaHus: JIMYHOCTHBIM, METAIPEIMETHBIM U
MPEAMETHBIM.

JIMHHOCTHBIE PE3YJIBTATbHI

B cTpykType JIMYHOCTHBIX pe3yJbTaTOB OCBOCHMS Npenmera «buonorus» BbIIEIEHBI
CIICAYIOIIME  COCTAaBIIAIONIME: OCO3HAaHWE OOYYaAIOIMIMMHUCS  POCCUHCKOW  TpakJaHCKON
WJECHTUYHOCTH — TOTOBHOCTH K CAaMOPA3BUTHIO, CAMOCTOSITEIbHOCTH M CaMOONPEACIIECHUIO,
HaJIMYUE MOTHBAIMM K OOYy4YeHHIO OHOJIOTHH, LEJCHANPABICHHOE pPa3BUTUE BHYTPEHHUX
yOeXACHHUI JTUYHOCTH Ha OCHOBE KIFOUEBBIX LIEHHOCTEW M MCTOPHUECKUX TPAIULUN pa3BUTHUS
OMOJIOTUYECKOT0 3HAHUS, TOTOBHOCTh M CIIOCOOHOCTH 00YYaIOIINXCsl PYKOBOJICTBOBATHLCS B CBOCH
ACATCIIBHOCTH LICHHOCTHO-CMBICJIOBBIMH YCTAHOBKAMH, IPUCYIIUMU CHUCTEMC OMOJIOTMYECKOTr0
o0pa3oBaHus, HAIUYME YKOJIOTUYECKOTO MPaBOCO3HAHMS, CIIOCOOHOCTH CTaBUTH LIETTU U CTPOUTH
JKU3HEHHBIE TLJIAHBI.

JInuaOCTHBIC pE3yiabTaTbl OCBOCHUA IMPEAMCTA «bnomnorusy JOCTUI'alOTCA B CIAHUHCTBC
y‘Ie6HOﬁ M BOCIHUTATEIbHOM ACATCIIBHOCTH B COOTBCTCTBUU C TPAAUIIMOHHBIMU pOCCHfICKI/IMI/I
COLIMOKYJIbTYPHBIMHU, UICTOPUYECKUMH U JyXOBHO-HPABCTBEHHBIMHU LIEHHOCTAMM, IPUHITHIMU B
oOmiecTBe MpaBUJIaMH U HOPMaMHu TMOBEACHUS M CIIOCOOCTBYIOT MpOIlECcCaM CaMOIO3HAHUS,
CaMOBOCIIUTAHUSA W CaMOpPAa3BUTHUS, PA3BHUTUA BHYTpeHHef/'I no3uuuu JIMYHOCTH, IMAaTpUOTU3MaA,
YBaXEHMSI K 3aKOHY M IPABONOPAAKY, YEIOBEKY Tpyda U CTApIIEMy IIOKOJIEHHIO, B3aHMHOI'O
YBaOXEHUS, OEpPEeKHOr0  OTHOIIEHUS K  KyJAbTYpHOMY  HACIEQUI0O U  TPaJUuLUsAM
MHOTOHAalMOHAJIBHOTO Hapoaa Poccuiickoit @enepanuu, Mpupoae U OKPYKAKOLIEH Cpele.

JImuaoCTHBIC PE3YyIbTAaTbl OCBOCHUS yqe6H0ro npeamMera «buomorus JOJDKHBI OTpaXXaTh
TOTOBHOCTb M CITOCOOHOCTH OOYYaIOIIUXCSl PYKOBOJICTBOBATHCA C(HOPMHUPOBAHHOW BHYTpPEHHEH
MO3ULIMEH JMYHOCTH, CHUCTEMON IIEHHOCTHBIX OpHUEHTAllUi, TO3UTHUBHBIX BHYTPEHHHX
yOeXIACHU, COOTBETCTBYIONIMX TPAJAUIIMOHHBIM IIEHHOCTSIM  POCCHIICKOTO  OOIIecTBa,
PACIIUPCHUEC KU3HCHHOT'O ONBITA W OIbITa ACATCIIBHOCTHU B IPOLCCCC pCain3alliid OCHOBHBIX
HaHpaBJ'IeHI/II\/’I BOCHHUTATEIBHOMN ACATCIIBHOCTH, B TOM YHUCJIC B YaCTH:

1) rpaskIaHCKOro BOCIMTAHMSA:

c(OpPMUPOBAHHOCTh  TPAKIAHCKOM TMO3UIUU  OOYYaromIerocss Kak aKTUBHOTO U
OTBETCTBEHHOT'O YJIeHa POCCUICKOTO OOIIECTBA;

OCO3HAHUE CBOMX KOHCTHTYIMOHHBIX IIpaB U 06H3aHHOCT€I\/'I, YBAXXCHHUEC 3aKOHA U
MIPaBOMIOPSIKA;

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

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

YMEHHE YUYUTHIBATh B CBOMX JCWCTBUSIX HEOOXOAMMOCTh  KOHCTPYKTUBHOTO
B3aMMOJICHCTBUS JIOJEH ¢ pa3sHBIMU yOEXKIEHUSAMHU, KYIbTYPHBIMUA [EHHOCTSMU U COLUATBHBIM
MOJI0KEHUEM;
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FOTOBHOCTb K COTPYIHHUYECTBY B TIPOIECCE COBMECTHOI'O BBINIOJHEHUS Y4eOHBIX,
MO3HABATENIbHBIX W UCCJIEIOBATEIbCKUX 3aJlay, YBAXUTEIBHOTO OTHOIIEHUS K MHEHUIO
OTIIIOHEHTOB NP 0OCYXJICHUU CIIOPHBIX BOMIPOCOB OMOJIOTUIECKOTO COICPIKAHUS;

TFOTOBHOCTh K T'YMaHUTAapHOU U BOJIOHTEPCKOM ESTEIbHOCTH;

2) NaTPUOTHYECKOI0 BOCTIUTAHMS:

c(hOpPMHUPOBAHHOCTH POCCHICKON IPKTAHCKOW UICHTHYHOCTH, TATPUOTH3MA, YBAKCHHUS K
CBOEMY HAapoAy, 4yBCTBa OTBETCTBEHHOCTH Iiepel POIMHON, TrOpAOCTH 3a CBOM Kpai, CBOIO
Ponuny, cBOH S3BIK M KYJIBTYpPY, IPOILIOE U HACTOSALIEE MHOTOHALMOHAIBHOrO Hapoaa Poccuu;

LEHHOCTHOE OTHOLIEHUE K IPUPOJHOMY HACIEIUIO U TAMATHUKAM PUPO/IbI, JOCTHIKEHHUSIM
Poccuu B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTHUSX, TPY/IE;

CIIOCOOHOCTH OLIEHUBATh BKJIAJ POCCUMCKUX YUEHBIX B CTAHOBJICHUE U pa3BUTHE OUOJIOTHH,
NOHMMAHUS 3HAuYeHUsi OWOJOTMM B IO3HAHWU 3aKOHOB MPUPOJbI, B JKU3HU YeNOBEKa U
COBPEMEHHOT0 00I1IeCTBa;

uaenHas yoexx1€HHOCTh, TOTOBHOCTh K CITY>K€HUIO U 3auuTe OTedyecTBa, OTBETCTBEHHOCTh
3a ero cyan0y;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSL:

OCO3HAHUE AYXOBHBIX LIEGHHOCTEH POCCUICKOT0 HApO/a;

c(hOpMUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, STHUECKOTO MOBEICHHUS;

CIOCOOHOCTH OLIEHUBATh CUTYAITUIO U PUHUMATh OCO3HAHHBIC PEIICHHS], OPUCHTUPYSICh HA
MOPAJIbHO-HPABCTBEHHbBIE HOPMBI U [IEHHOCTH;

OCO3HaHHE JIMYHOTO BKJIa/la B TOCTPOCHUE YCTOMUHUBOTO OYIYyIIETro;

OTBETCTBEHHOE OTHOIIECHUE K CBOMM POJMUTEIISIM, CO3JaHUIO0 CEMbU HA OCHOBE OCO3HAHHOTO
MPUHSATHUS LEHHOCTEN CEMEMHOM )KM3HU B COOTBETCTBUU C TPaAULUAMU HapoaoB Poccuu;

4) 3¢TeTHYECKOI0 BOCIIUTAHUS

ACTETHUYECKOE OTHOIICHHE K MUPY, BKJIIOYAs 3CTETUKY ObITa, HAYYHOTO U TEXHUYECKOTO
TBOPYECTBA, CIIOPTA, TPYAQ, OOIIECTBEHHBIX OTHOIIICHHUI;

MOHUMAaHNE YMOITMOHAILHOT'O BO3ICUCTBUS KUBOM MPUPO/IBI U €€ IIEHHOCTH;

TOTOBHOCTh K CaMOBBIP@KEHUIO B PAa3HbIX BUJAX HCKYCCTBA, CTPEMIICHHE MPOSIBIAThH
KaueCcTBa TBOPYECKOM JINUHOCTH;

5) d¢wusuyeckoro BocnuTaHus, (GOpMHPOBAHMA  KYJLTYPbl 30POBbSI M
IMOIUOHAIBLHOIO 0J1aroNnoJIyYns:

MOHMMAaHWE U peann3alys 3J0pOoBOro U 06e30MacHOro oopasa *KU3HU (3J0POBOE MUTAHUE,
coOI0OZIeHre TUTUEHUYECKUX TMPaBUJI U HOPM, COAlaHCUPOBAHHBIN PEKUM 3aHITHI M OTIbIXA,
perynsipHasi (uU3WYECKas aKTUBHOCTh), OEpEeKHOr0, OTBETCTBEHHOTO M KOMIIETEHTHOTO
OTHOIIIEHUS K COOCTBEHHOMY (PU3MUYECKOMY U TICHXUYECKOMY 3/I0POBBIO;

MOHMMAaHWE I[EHHOCTH TPaBUJ WHAMBUAYAIBHOTO M KOJUIEKTUBHOTO O€30MacHOro
MOBEJICHUS B CUTYaIUsX, YTPOXKAIOIIUX 3OPOBbIO U JKU3HU JIIOACH;

OCO3HAHUWE TOCJIEACTBUI W HEMPHUATHS BPEIHBIX MPUBBIYEK (YHMOTPEOJICHHUS aTKOTOJIs,
HapKOTHKOB, KYpEHHUS);

6) TPY10BOr0 BOCIIUTAHUSA:

TOTOBHOCTB K TPY/Y, OCO3HAHKE IIEHHOCTH MacTepCTBa, TPYA0T00ueE;

TOTOBHOCTb K aKTUBHOM JEATEIHHOCTH TEXHOJIOTHIECKON M COIMAILHON HAIIPABICHHOCTH,
CIOCOOHOCTH UHUITMUPOBATh, INIAHUPOBATH U CAMOCTOSTEIHLHO BBIMOTHATH TAKYIO JEATEIHHOCTD;

HMHTEpEC K pa3imuyHbiM chepam mpodeccHoHATBbHON AESITeNbHOCTH, YMEHHE COBEPIIATh
OCO3HAHHBIH BBIOOp OyayIieii mpodeccuu U peann30oBbIBaTh COOCTBEHHBIE KU3HEHHBIC TIJIaHbL;
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TOTOBHOCTh M CIOCOOHOCTh K OOpa30BaHUIO M CaMOOOpA30BAaHMIO Ha MPOTSHKECHUU BCEH
JKU3HU;

7) 3KOJI0TrNYeCKOr0 BOCIIMTAHMSA:

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

MOBBIIIICHUE YPOBHS SKOJOTHYECKOW KyIbTYpBI: MPHOOPETEHUE OIbITa TUIAHUPOBAHUS
IIOCTYIKOB Y OLIEHKH UX BO3MOXHBIX ITOCJIEICTBUM JJIs1 OKPYKAIOILLEN CPEIbl;

OCO3HaHUeE T1100aJIBLHOr0 XapaKTepa 3KOJOTHYECKUX MPOo0JIeM U IMyTel X peleHus;

CIIOCOOHOCTH UCMOJB30BaTh MpUOOpETaeMble MPU U3YUEHUH OMOJIOTUU 3HAHUS U YMEHUS
OpU pEIICHUH MPOoOJeM, CBSA3aHHBIX C pAIMOHAIBHBIM MPHUPOIONOIb30BaHIEM (COOIIOACHNE
IIPaBWJI TIOBEJIEHUS B INPUPOJE, HAIpPABICHHBIX HAa COXPAaHEHUE PABHOBECHUS B IKOCHUCTEMAX,
OXpaHy BHJIOB, SKOCHUCTEM, Onochepsl);

aKTUBHOE HENpUsTHE JEHCTBUI, NMPUHOCSIIUX Bped OKpYKalolled MPHUPOAHON cpene,
yMEHHUE MPOTHO3UPOBATH HEOJATONPHUATHBIE YKOJOTUYECKUE MOCIEACTBUS MPEITPUHUMAEMBIX
JICMCTBUN U NPENOTBPALLATD UX;

HAJIMYUE PA3BUTOTO HKOJIOTUYECKOTO MBIIIICHUS, SKOJOTHYECKOH KYyJIbTYphI, OIMbBITa
NESTEIIbHOCTH  DKOJIOTUYECKOW  HAMpaBJICHHOCTH, YMEHHUS PYKOBOJCTBOBATbCSI HMHU B
MO3HABATEJIbHOW, KOMMYHHMKATUBHOW M COIMAJIBHOM MpaKTUKE, TOTOBHOCTH K YYacTHIO B
MPAKTUYECKOU IESITEIbHOCTH IKOJIOTMYECKOW HAPABIEHHOCTH;

8) HeHHOCTH HAYYHOT0 NO3HAHUSA:

c(OpMUPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY  YPOBHIO
pa3BUTHUSA HAayKM ¢ OOIISCTBEHHOW TMPAKTHKH, OCHOBAaHHOTO Ha JHAJIOre KYJIBTYD,
CIOCOOCTBYIOIIETO OCO3HAHUIO CBOET0 MECTA B MOJIUKYIBTYPHOM MUDE;

COBEPIICHCTBOBAHUE S3bIKOBOM M UNTATEIbCKON KYJIBTYpPhI KaKk CPEICTBA B3aUMOJICHCTBUS
MEX]y JIFOJIbMU U TIO3HAHUS MUDA,

NOHMMaHUEe cnenupuKU OUOJIOTMM KaK HAayKd, OCO3HaHMsS €€ poiau B (OPMHUPOBAHUU
PAlMOHATILHOTO HAYYHOT'O MBILUIEHHUS, CO3/IaHUU LIEJIOCTHOTO MPEICTaBIeHHs 00 OKpYyKaroleM
MUpEe Kak O eIWHCTBE TMPHUPOABI, 4YeloBeKa M OOIIecTBa, B TMO3HAHUH MPUPOIHBIX
3aKOHOMEPHOCTEH U pelIeHnH MpodieM COXpaHEHHUsl TPUPOTHOTO PAaBHOBECHS;

yOexkAEHHOCTh B 3HAYUMOCTU OWOJIOTMM JJIi COBPEMEHHOM LIMBWJIM3ALIMU: OOECTeueHus
HOBOTO YpPOBHS Pa3BUTHUSI MEIUIIMHBI, CO3/IaHHE MEPCINEKTUBHBIX OMOTEXHOJOTUH, CIIOCOOHBIX
peliaTh pecypcHble MpoOIeMbl pa3BUTHS YeJIOBEUECTBA, MOMCKA MyTel BBIXOAA U3 TI00ATBHBIX
HKOJIOTMYECKUX TIPOOJIeM U o0ecTieueHus mepexoaa K yCTOWYMBOMY Pa3BUTHUIO, PAIMOHATILHOMY
WCIIOJIb30BAHUIO MPUPOIHBIX PECYPCOB U (POPMUPOBAHUIO HOBBIX CTAH/IAPTOB JKU3HU;

3aMHTEPECOBAHHOCTh B MOJyYEHUU OMOJOTMYECKHX 3HAHUU B LIEJISAX MOBBIINIEHUS 00Ien
KYJIbTYPbI, €CTECTBEHHO-HAy4YHOH T'pPaMOTHOCTH, KaK COCTaBHOM dYacTH (YHKIIMOHAIHHOU
TPaMOTHOCTH O0y4arouuxcs, GopMUpyeMoil pu N3ydeHUH OUOJIOTHH;

MOHUMAaHWE CYIIHOCTA METOJOB TO3HAHMSI, WMCIOJB3yeMbIX B €CTECTBEHHBIX HAyKax,
CIIOCOOHOCTH HCIIOJIb30BaTh TIOJyyaeMble 3HAHUS U1l aHaidu3a U OOBSICHEHHs SBJICHUUN
OKPYKAIOIIET0 MHUpa M MPOUCXOIANIMX B HEM H3MEHEHUU, YMEHHE JelaTh O0OOCHOBAaHHBIE
3aKJTIOYEHUS HA OCHOBE HAayYHbIX (DAaKTOB W HMMEIOIIMXCS JaHHBIX C MEJbI0 TONy4eHUs
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITENIbHO HCMOJIb30BaTh OMOJOTMYECKUE 3HAHMS JJs pelieHus
po0JieM B peabHBIX )KHU3HEHHBIX CUTYAIIHSIX;

OCO3HAHUE IIEHHOCTH HAY4YHOW JEeATEIbHOCTH, TOTOBHOCTh OCYLIECTBISTH MPOECKTHYIO U
HCCJIEIOBATENBCKYIO ACSITEIbHOCTh HHIUBUIYAIbHO U B TPYIIIIE;
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TOTOBHOCTh M CIOCOOHOCTh K HEMPEPHIBHOMY OOpa30BaHUI0O U CaMOOOPa30BaHMIO, K
AKTUBHOMY IIOJTYYCHHUIO HOBBIX 3HAaHUU II0 61/IOJIOFI/II/I B COOTBETCTBHU C XHW3HCHHBIMU
OTPEOHOCTSIMHU.

METAINIPEIMETHBIE PE3YJIbTATBI

MeranpenMeTHbIe pe3yNIbTaThl OCBOCHHUS y4eOHOro mpeamera «bHOJOTHsS» BKIIOYAIOT:
3HaUMMBbIC IS  (OPMHpPOBAHUS MHPOBO33PEHHUS  OOYYAIOMIMXCS  MEXKIUCIUTUIMHAPHBIC
(MeXTpeaMeTHbIE) O0IeHayYHbIE TTOHATHS, OTPaXkKAIOIIUE 1IEJIOCTHOCTh HAYYHON KapTUHBI MUpPa
U crienpruKy METOJIOB IMO3HAHUS, UCIIOIB3YEMBIX B €CTECTBEHHBIX HayKax (BEIECTBO, SHEPIHs,
SIBIICHUE, TIPOIECC, CHCTEMa, HAy4YHBIM (aKT, MPUHIIMI, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpHsi, UCCIEAOBaHUEe, HAOIIOJIEHUE, M3MEPEHHUE, SKCICPUMEHT U JPYTHX), YHUBEpCAJIbHBIC
ydeOHbIe JeHCTBUS (ITO3HABATEIbHBIC, KOMMYHUKATUBHBIC, PETYISATHBHBIC), 00CCIICUMBAIONINE
dbopMupoBaHre (QPYHKIIMOHAIBHON T'PaMOTHOCTH U COIMAIbHOM KOMIETEHLUU O0YyYaroIIuxcs,
CIIOCOOHOCTH o0yJaronmxcs HCII0IL30BaTh OCBOCHHEIC MEXIMCUUTUTMHAPHBIE,
MHUPOBO33PCHUYCCKUE 3HAHUS M YHHUBEPCATbHBIC YUCOHBIC JCUCTBHS B II03HABATEIHHOW U
COIMAIbHOM MPAKTHKE.

MetanpeameTHble pe3ylbTaThl OCBOSHHUS MPOrPaMMbl CPEIHEro o01ero odpazoBaHUs
JIOJIKHBI OTPAXKATh:

ORi1ajieHHe YHHUBEPCAJIBHBIMU YUeOHBIMH MO3HABATEIbHBIMH € CTBUSIMU:

1) 6a3oBbIe JOrHYECKHE AeHCTBHS:

CaMOCTOSITENIbHO (POPMYIMpPOBaTh U aKTyalU3UpOBaTh MpoOJeMy, paccMaTpuBaTh €&
BCECTOPOHHE;

UCIIOJIb30BATh TIPY OCBOCHUH 3HAHUN TIPUEMBI JIOTHYECKOTO MBIITUICHUS (aHAIN3a, CHHTE3a,
CpaBHEHHUS, KJIacCHU(PUKAIMK, OOOOIIEHUS), PACKPBIBATh CMBICT OHOJOTHMYECKHX ITOHSATHN
(BBIIENATH UX XapaKTepHbIC MPU3HAKU, YCTAHABIMBATH CBSI3U C IPYTUMH IMOHSATUSIMU);

OTIPE/ICIIATh TEIM JEATEIHHOCTH, 3ajaBas TapaMeTpbl W KPUTEPUH WX JOCTHIKCHHUS,
COOTHOCHTB PE3yIbTaThl JICITEILHOCTH C TIOCTABICHHBIMU TICIISIMU;

UCIIONIb30BaTh OMOJIOTHYECKUe TOHSTHUS Uil OObsACHEeHUs (aKTOB M SBICHUN >KUBOU
MPUPOJIBI;

CTPOUTH JIOTHYECKHE PACCYXACHHUSI (HHTYKTUBHBIC, IS TYKTUBHBIE, TIO AHAJIOTHH ), BBISBIIATH
3aKOHOMEPHOCTH U MPOTUBOPEUYHS B PACCMATPHUBAEMBIX SIBICHUSAX, ()OPMYJIUPOBATH BBIBOIBI U
3aKIJIFOUYCHUS;

MPUMEHSTh CXEMHO-MOJIEbHBIE CPEACTBA JUIS MPEACTaBICHHS CYIIECTBEHHBIX CBS3eH U
OTHOIIIEHUN B M3y4aeMbIX OMOJOTHYECKHX OOBEKTaxX, a TaKKe MPOTUBOPEUMM PAa3HOTO PoOJa,
BBISIBJICHHBIX B Pa3JIMYHBIX WH()OPMAIIMOHHBIX HCTOYHUKAX

pa3pabaThIBaTh IUIAH PEHICHHs TPOOJIEMBI C YUETOM aHAIN3a UMEIONINXCS MaTepruaTbHBIX
¥ HEMaTepUAIbHBIX PECYPCOB;

BHOCHTH KOPPEKTHUBBI B JEATCIILHOCTh, OIEHUBATH COOTBETCTBUE PE3YJITATOB IIEIISIM,
OIICHUBATh PUCKH TOCIICICTBUN JACSITEILHOCTH;

KOOPJIMHHUPOBATh M BBINOIHATH pPa0OTy B YCJIOBHUSIX pPEaTbHOT0, BHUPTYalbHOTO U
KOMOMHHPOBAHHOTO B3aMMOJICHCTBUS;

pa3BHUBATh KPEATUBHOE MBIIIJICHUE ITPU PEIICHUH XU3HESHHBIX TPOOJIEM.

2) 6a30BbIe HCCIEA0BATEIbCKHE TeHCTBHS:
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BJIa/IETh HAaBBIKAMHM y4€OHO-UCCIIEIOBATEIbCKON U MPOEKTHOW AESITEeIbHOCTH, HaBbIKAMU
paspernieHus: npoosieM, COCOOHOCTBIO U TOTOBHOCTBHIO K CAMOCTOSITEIbHOMY TOHMCKY METOJIOB
pelIeHUs IPAKTUUECKUX 3aj]a4, IPUMEHEHHUIO Pa3IMUHbIX METOJIOB IT03HAHUS;

UCIOJIb30BaTh PAa3jMyYHbIe BHUABI ACSITEIBHOCTH IO IMOJIYYEHUIO HOBOTO 3HAHHUA, €ro
MHTEPIIPETALMY, TPEOOPa30BaHUI0 U MPUMEHEHHMIO B yYEOHBIX CHUTyallUsIX, B TOM YHUCIE NPHU
CO3JIaHUM YYEOHBIX M COIIMATIBHBIX IPOCKTOB;

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

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

BBISIBJISITH [IPUYMHHO-CIICJCTBEHHBIE CBSI3M M aKTyaJM3UpOBaTh 3ajady, BbIABUIATH
TUIO0TE3Y €€ peleHus, HAXOIUTh apryMEHTHI Ui J0Ka3aTelIbCTBAa CBOMX YTBEPKJICHUH, 3a/1aBaTh
napaMeTpbl U KPUTEPUU PEIICHHUS,

AHAJIM3UPOBATH MOJIYUYEHHbIE B X0/I€ PEIICHUS 3a/1a4M PE3YJIbTaThl, KPUTUUECKU OLIEHUBAThH
UX IOCTOBEPHOCTh, IPOTHO3UPOBATH U3MEHEHUE B HOBBIX YCIIOBUSX;

JIaBaTh OLIEHKY HOBBIM CUTYAIUsIM, OLIEHUBATh MPUOOPETEHHBIHN OIIBIT;

OCYIIECTBIISITh IEJICHAIIPABICHHBIN MOUCK MEPEeHOca CPEACTB U CIIOCOOOB JIEHCTBUS B
poeCCHOHAIBHYIO CPENY;

yMETh TIEPEHOCUTh 3HAHWSA B TIO3HABATEIBHYID M  IPAKTHYECKYI0  00JacTh
KU3HEJEATENIbHOCTH;

YMETh UHTErPUPOBATH 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00J1acTeil;

BBIJIBUTATh HOBBIE HJEH, NpPEUIaraTh OPUTMHAIBHBIC TOJAXOAbI W PEUICHUS, CTABUTh
po0JIEMBI U 3a/1a4H, JOMYCKAIOUINE aJbTEPHATUBHBIE PEIICHNUS.

3) pabora ¢ undgopmanmeii:

OpUEHTUPOBATHCSA B PA3MYHBIX MCTOYHHKAX HH(pOpMamuu (TeKcTe ydeOHOro mocoows,
HAyYHO-TIOMYJISIPHOM JUTEpaType, OMOJIOTHYECKUX CIIOBApsSX M CHPABOYHHKAX, KOMIIBIOTEPHBIX
0a3ax pgaHHbIX, B VHTepHere), aHaIW3UpPOBaTh HH(GOPMALMIO DPAJIMYHBIX BHUIOB U (QOpM
IIPEJICTaBJICHUS], KPUTUYECKH OLIEHUBATh €€ JOCTOBEPHOCTh U HENPOTUBOPEUNBOCTB;

(dopMynHupoBaTh 3ampoChl M TMPUMEHSATh pazIMYHbIE METOJbl NpPH IOHMCKE U OTOOpe
Ouosiornueckoi MHpopMaIuu, HeOOXOAUMOM JIJIsl BBITIOJIHEHUS YIeOHBIX 33714,

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

CaMOCTOSITENIbHO BbIOMpPATh ONTUMabHYIO (GOpMYy NpeACTaBiICHUS OHOIOTHYECKOM
uH(popMannu (cxemsl, rpaduKu, JuarpaMmmbl, TAOJIUIbI, PUCYHKHU U JIPYTrOe);

WCIIOJIB30BaTh HAy4YHBIM S3BIK B KA4eCTBE CPEJCTBA NpH padoTre ¢ OMOJIOTHYECKON
uHpopMaLrell: TpUMEHATh XUMHUYECKHe, (PU3NYecKre U MaTeMaTH4eCKUe 3HAKU U CHUMBOJIBI,
dopmynbl, ab0peBHaTypy, HOMEHKIATypy, MCIIOIb30BaTh U INPeoOpa3oBbIBaTh 3HAKOBO-
CUMBOJINYECKUE CPEACTBA HAJISIHOCTH;

BJIQ/IETh HABbIKAMHU pACMO3HABaHUS U 3alMThl HHGOpManuu, HHYOPMALIMOHHON
0€3011aCHOCTH JTMYHOCTH.

OBi1aieHHe YHUBEPCAJILHBIMA KOMMYHUKATHBHBIMH 1€l CTBUSIMM:

1) obenmue:

OCYIIECTBIISITh KOMMYHHUKAIIMN BO BCEX cdepax KM3HU, AKTUBHO y4acTBOBaTh B JHAlore
WIN JIUCKYCCUU TI0 CYIIECTBY 0OCY)XJaeMoil TeMbl (YMEHHE 3a/laBaTh BOIPOCHI, BBICKA3bIBATH
CYXJIEHUS OTHOCHUTEJIbHO BBINIOJHEHUsI IIpe/ylaraeMoi 3ajadyd, YYWUTBIBATH WHTEPECHl U
COTJIACOBAHHOCTD MO3ULUHI APYTUX YUaCTHUKOB JHANIOTa WIN JUCKYCCUN);
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pacrio3HaBaTh HeBepOalbHBbIE CpEJICTBA OOLIEHMS, MOHMMATh 3HAUYEHHE COLMAIBHBIX
3HAKOB, IPEANOCHUIOK BOZHUKHOBEHNS KOH(MIMKTHBIX CUTYallul, yMETh CMAT4aTh KOH(QIUKTHI U
BECTH IEPErOBOPHI;

BJIAJCTh PA3JIUYHBIMU CIIOCOOAMHU OOLIEHHS M B3aUMOJEHCTBUS, MOHMMAThb HaMEpPEHUS
JpYTuX JOAEH, NPOSIBIATh YBaXUTEIbHOE OTHOLIEHUE K COOECETHUKY U B KOPPEKTHOH (opme
(bopMyIHpPOBaTH CBOU BO3PAKCHHUS;

pa3BEPHYTO U JIOTUYHO H3JIaraTb CBOK TOYKY 3PEHHUS C HMCIOJb30BAaHUEM SI3BIKOBBIX
CPEICTB.

2) coBMeCTHAs 1eITeILHOCTD:

NOHMMATh M HMCIIOJIb30BaTh NPEUMYIIECTBA KOMAHIHOW M MHIMBUIYaJIbHONH pabOThI IpU
peleHn OMOIOTUYECKON MPOoOIeMbl, 000CHOBHIBATh HEOOXOAUMOCTh IPUMEHEHHS TPYIIOBBIX
(GopM B3aMMOAEUCTBUS NIPH PELLICHUH y4eOHOM 3aauu;

BbIOMpPATh TEMATUKY M METO/bl COBMECTHBIX NEHCTBUH ¢ yuy€ToM OOIIMX MHTEPECOB U
BO3MOXKHOCTEM Ka)kJI0T0 UieHa KOJUIEKTHBA,

OPUHUMATh IEIM COBMECTHOW JEATEIbHOCTH, OPraHW30BBIBATH W KOOPIMHHUPOBATH
NeMcTBUSA 10 €€ JOCTHXKEHUIO: COCTABIIATH IUIAaH JeHCTBUH, pacpeesiTh POJIM C yYETOM MHEHHH
YYaCTHHUKOB, 00CYXJ1aTh pe3yJIbTaThl COBMECTHON pabOTHI;

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

Ipe/Jlaratb HOBBIE MPOEKTHI, OLEHMBATh WMJEH C IMO3MLMU HOBHU3HBI, OPUTMHAIBHOCTH,
IPAaKTUYECKON 3HAUUMOCTH;

OCYILECTBJISATh IMO3UTUBHOE CTPATETMYECKOE IIOBEJIEHUE B pPAa3IMUHBIX CHUTYyalUsX,
HPOSIBJIATH TBOPYECTBO U BOOOpaKEHHE, OBITh MHUIIMATHBHBIM.

OBJialeHHe YHUBEPCAJIbLHBIMH PeryIsTHBHBIMH el CTBUAMM:

1) camoopranu3amusi:

UCTIOJIB30BaTh OMOJIOTHYECKHE 3HAHUS [UIA BBIABICHHS NpoOJIeM M WX pEUICHHS B
KU3HEHHBIX M YUE€OHBIX CHUTYaIHsX;

BbIOMpPATh Ha OCHOBE OMOJOIMYECKMX 3HAHUM LIeIeBble M CMBICIOBBIE YCTAHOBKU B CBOMX
JEUCTBUAX M IOCTYIKAX IO OTHOLIEHUIO K >KUBOW IMPHUPOJIE, CBOEMY 3I0POBBI0 U 3I0POBBIO
OKpYXKaroIIHX;

CaMOCTOSITENIbHO OCYILLECTBIISTh MO3HABATEIbHYIO JESATEIbHOCTh, BBISBIATH MPOOJIEMBI,
CTaBUTh U (OPMYJIUPOBAaTH COOCTBEHHBIE 33Ja4d B 0Opa30BaTENbHOW JEATEIBHOCTH U
KU3HEHHBIX CUTYaLlUsX;

CaMOCTOSITENIbHO COCTABJISITH IUIaH PELIeHUs] IpoOeMbl ¢ YIETOM MUMEIOIIUXCSI PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U MPEIIOYTEHUN;

JlaBaTh OLIEHKY HOBBIM CUTYallUsIM;

pacuIMpsATh paMKH Y4eOHOTI0 IPeMETa Ha OCHOBE JIMUHBIX NMPEANOUTECHUH;

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

OIICHUBATh MTPHOOPETEHHBIN OIIBIT;

CHocoOCTBOBATh (POPMUPOBAHHIO U MIPOSIBICHUIO IIIMPOKOM SPYIUIIMH B Pa3HBIX 00JACTAX
3HAHUH, TOCTOSIHHO MOBBIIIATH CBON 00pa30BaTEeNbHBINA U KYJIbTYpHBI YPOBEHb.

2) CAMOKOHTPOJIb:

JaBaTh OIEHKY HOBBIM CHUTYAIlHsIM, BHOCHUTHh KOPPEKTHBHI B JICATEIBHOCTH, OIEHHBATH
COOTBETCTBHUE PE3YIbTATOB LIETSIM;
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BJIa/IETh HaBBIKAMH [MO3HABATENbHON pedIeKCUU KaK OCO3HAHUSI COBEPIAEMbIX JAEHCTBUN
U MBICIIUTENBHBIX MPOIECCOB, UX PE3YJIbTATOB U OCHOBAHHI, HCIIOIB30BATH MPUEMBI pedIIeKCUU
JUISL OLICHKU CUTYal[H, BIOOpAa BEPHOTO PELICHMUS;

YMETb OLIEHUBATh PUCKH U CBOEBPEMEHHO MPUHUMATH PEIICHUS [0 UX CHIKEHUIO;

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

3) npuHATHE ceds1 U IPYTruX:

NPUHUMATD ceOsl, TOHUMAast CBOM HEJOCTATKU U IOCTOMHCTBA;

IPUHUMATh MOTHUBBI U apI'YMEHTBI JPYTUX IIPU aHAIHU3E PE3yJIbTaTOB IEATEIbHOCTH;

pU3HaBaTh CBOE MPABO U MPABO APYTUX HA OIIHUOKU;

pa3BUBATh CIIOCOOHOCTH TOHUMATh MHUP C IMO3ULMU APYrOro YeIOBEKa.

INPEJIMETHBIE PE3YJIBTATDI

[TpenmerHble pe3ynbraThl ocBoeHUs nporpaMMbl COO no 6uonoruu Ha 6a30BOM YpOBHE
BKJTIOYAIOT CIier(uUecKue 1 yaeOHoro npenmera «buonorusy HaydHbIe 3HAHHS, YMEHUS U
CHocoObl JEMCTBUII 1O OCBOECHMIO, HMHTEPHpPETAMUd U MIPeoOpa3OBaHUIO 3HAHWM, BHJbI
JEeSTEIbHOCTH 10 IMOJYYEHUIO HOBOTO 3HAHMS M NPUMEHEHMIO 3HAHUH B Pa3IMYHBIX y4eOHBIX
CUTYallUsX, @ TAKXKE B PEAIbHBIX )KU3HEHHBIX CUTYallUsAX, CBI3aHHBIX ¢ Ononorueil. B mporpamme
IpeMETHBIC PE3YNIbTaThl MPEACTABICHBI IO TOJaM 00yUeHHUS.

[IpeameTHbIE pe3yabTAaThl OCBOEHUS yueOHOTO npeameTa «buonorus» ¢ 10 knacce 10OTKHBI
OTpakaTh:

c(OPMHPOBAHHOCTh 3HAHUM O MeCTe U POJM OHOJOrMH B CHCTEME HAay4yHOIO 3HAHUS
€CTeCTBEHHBIX HayK, B (DOPMUPOBAHHH COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTUHBI MHpa U
HAyYHOTO MUPOBO33PEHUS, O BKJIAJI€ POCCUNCKUX U 3apYOEKHBIX YUEHBIX-OUOJIOrOB B pa3BUTHE
6uonoruu, GyHKIMOHAIBHON IPaMOTHOCTH YeJIOBEKa [l PEeLIeHUs KU3HEHHBIX 3a/1a4;

YMEHHUE pacKpbIBaTh COJEpKaHHE OMOJIOrMYECKMX TEPMHHOB U MOHATHUN: )KU3Hb, KJIETKA,
opranusM, MeTabo113M (0OMeH BELECTB U MPEBpalleHNe SJHEPTUH ), TOMEO0CTa3 (CaMOperysnus),
yYpOBHEBasi  OpraHM3alusi  JKMBBIX  CHCTEM, CaMOBOCHpPOHU3BENEHUE  (PEmpOIYKIIHS),
HaCJIEACTBEHHOCTh, N3MEHYMBOCTb, POCT U Pa3BUTHUE;

yMEHHuE u3jiaraTb OHOJOTHMYECKHE TEOpuu (KJIEeTOYHas, XPOMOCOMHAas, MyTallMOHHasd,
LEeHTpajbHas JorMa MoJeKyJIspHoi Ouonorun), 3akoHbel (I. Menpens, T. Moprana, H. H.
BasuiioBa) u yueHus (0 IeHTpax MHOT0OOpa3us U MPOUCXOKIEHUS KyIbTypHBIX pactenuid H. U.
BaBuiosa), onpenensts rpaHUIIbI UX TPUMEHUMOCTH K KUBBIM CHCTEMaM;

yMEHHUE Ba/leTh METOJaMM Hay4YHOTO MO3HAHUS B OMOJIOTMU: HAOIIOJEHHE U ONHCAHUE
JKUBBIX CHCTEM, IIPOLIECCOB U SIBICHWUH, OpraHu3alus M MPOBEAEHHE OHOJIOrHYECKOro
HKCIIEPUMEHTA, BBIIBH)KEHUE THIOTE3bl, BBISIBICHHE 3aBUCUMOCTH MEXAY HCCIEIyeMbIMU
BEJIMYMHAMH, OOBSCHEHHE TIOJIyYE€HHBIX DPE3YyJIbTAaTOB, HCIIOJIb30BAaHHBIX HAYYHBIX MOHSATHH,
TEOpUI U 3aKOHOB, YMEHHE JIENIaTh BBIBObI HA OCHOBAHUU MOJYYEHHBIX PE3YJIbTATOB;

YMEHHE BBIIENSTH CYIIECTBEHHbIE MPHU3HAKU BUPYCOB, KJIETOK MPOKAPHOT U IYKApHUOT,
OJIHOKJIETOYHBIX ¥ MHOTOKJIETOYHBIX OPraHU3MOB, OCOOEHHOCTH IPOIIECCOB: OOMEHa BEIIECTB U
IpEeBpalleHUs] SHEPTUU B KIETKE, (OTOCHHTE3a, MIACTUYECKOIO M IHEPreTHUecKoro oOMeHa,
XEMOCHHTE3a, MUTO3a, MEH03a, OILIOJOTBOPEHHS, PA3MHOXKEHMSI, NHIUBUYaIbHOTO Pa3BUTHS
opranu3ma (OHTOTEHE3);

YMEHHME MPUMEHSAThH MOJTY4YEeHHbIE 3HAHUS N7 0OBSCHEHUS OMOJIOTMYECKUX MPOILIECCOB U
SIBJICHUM, ISl IPUHATHS MPAKTUYECKUX PEIICHUI B MOBCETHEBHOMN KU3HHU C 1I€IbI0 00eCTIeYeHus
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0€30MacHOCTH CBOEr0 3JI0POBbS M 370POBbSl OKPYXKAIOIIUX JIIOJEH, COONIIONEHUS HOPM
rPaMOTHOTO TOBEACHHSI B OKpYXKAIOIIeW NPUPOAHON Cpele, MOHMMaHWe HeoOXOIUMOCTH
UCTIOJIb30BAaHUS JIOCTUKECHUN COBPEMEHHOW OMOJIOTMM M OMOTEXHOJOTHH Ui PallOHAIHLHOTO
MPUPOIONOIB30BAHUS;

YMEHHE pelllaTh »JJIEMEHTapHble TE€HEeTHYECKHE 3a/Jadyl Ha MOHO- U JUTHOpUAHOE
CKpEIIMBaHKe, CLIEIUICHHOE HACJIE0BAaHUE, COCTABIATh CXEMbl MOHOTHOPUIHOTO CKPEIIMBAHUS
JUTS IPEJICKa3aHMsl HAaClIe0BAaHUS IPU3HAKOB Y OPTraHU3MOB;

YMEHHE BBINOJIHATH JTAOOpPAaTOpHbIE U IpaKTHUecKue paboThl, coOII0aTh MpaBuia Mpu
paboTe ¢ yueOHBIM U J1a0OPaTOPHBIM 00OPYIOBAHHEM;

YMEHHE KPUTHYECKH OIICHWBATh W WHTEPIPETHPOBATH HH(OPMAIHIO OHOJIOTHYECKOTO
COJepKaHUs, BKIIOYAIOUIYIO0 ICEBAOHAYYHbIE 3HAHMUSA W3 PAa3IMYHBIX HMCTOYHHUKOB (CpeacTBa
MaccoBOM MH(OpMaLNU, HAYYHO-TIONYJSPHBbIE MaTEpPHUalibl), STUHUECKHUE ACIIEKThl COBPEMEHHBIX
UCCJIEIOBAaHUM B OMOJIOTHH, METUIIUHE, OMOTEXHOJIOTUH;

YMEHHE CO3/aBaTh COOCTBEHHBIE NHCBMEHHBIE M YCTHBIE COOOmIeHUs, 0000Imas
Ouonornyeckyro HMHGPOPMANKI0O W3 HECKOJIBKMX HWCTOYHHMKOB, TPAMOTHO HCIOJIb30BaTh
MOHATUHHBIN anmapat OUOJIOTHH.

[IpenMeTHbIE pe3ynbTaThl OCBOCHUS yueOHOTO MpenmMeta «buonorusi» ¢ 11 knacce nonxKHbI
OTpakaTh:

c(OPMHPOBAHHOCTh 3HAHUH O MECT€ W POJU OMOJOTHMH B CHCTEME HAay4YHOTO 3HAHUS
€CTECTBEHHBIX HayK, B (DOPMHpPOBaAHHH COBPEMEHHON €CTECTBEHHO-HAy4YHON KapTHHBI MUpa U
HAyYHOTO MUPOBO33PEHUS, O BKJIAJIE POCCUNMCKHUX U 3apYOEKHBIX YUEHBIX-OUOJIOrOB B pa3BUTHE
O6uonoruu, PyHKIIMOHAIBHOM TPAaMOTHOCTH YEJIOBEKa IS PELICHUS KU3HEHHBIX 3a/1a4;

YMEHHE PACKPBIBATH COJICPKAHNE OMOJIOTUICCKUX TEPMUHOB U ITOHSATHIA: BHJI, TTOTTYJISIIIHS,
reHoOHA, SBONIONMS, JBWXKYIIUME CHIBI ((aKTOpbl) 9SBOJIOIUHU, MPUCIOCOOIEHHOCTD
OpraHU3MOB, BHUJ000pa3OBaHUE, SKOJOrHYecKue (aKTOpbl, HSKOCHUCTEMa, MPOAYICHTHI,
KOHCYMEHTBI, PEIYLICHTHI, LIeTIH MMUTaHUs, SKOJIOrHYecKas nupamuia, ouoreoneHos, onocdepa;

yMEHHE W3/Iaratb Owosnorndeckue Teopun (dBomonmoHHas Teopus Y. JlapBuHa,
CUHTETHYECKasl TeOpHs SBOJIIOIHH), 3aKOHBI  3aKOHOMEPHOCTH (3aposiieBoro cxoactea K. M.
bopa, uepenoBaHus rnaBHBIX HampaBieHud W myted sBomonuu A. H. CeBepiioBa, yueHUs o
ouocdepe B. M. Bepraackoro), onpeaensTh rpaHUIbl ©X TPUMEHUMOCTH K KUBBIM CUCTEMaM;

yYMEHHUE BIAJIETh METOJaMHM HAYYHOTO MO3HAHWS B OMOJIOTWHU: HAOIIOJCHWE W ONMHCAHUE
JKUBBIX CHCTEM, IMIPOLIECCOB W SIBICHMI, OpraHu3alus ¥ TpOBEAeHHE OHOJIOTHYECKOTO
OKCMIEPUMEHTA, BBIIBI)KEHHUE THIOTE3bl, BBISIBICHHUE 3aBUCUMOCTH MEXKAY HCCIEIyeMbIMU
BEJIMYMHAMH, OOBSICHCHHWE TOJYyYSHHBIX PE3YJIbTaTOB, HCIIOJIb30BAHHBIX HAYYHBIX TOHSATHH,
TEOPH U 3aKOHOB, YMEHHE JIeIaTh BBIBOBI HA OCHOBAaHHH TIOJIYYECHHBIX PE3yIbTaTOB;

YMEHHE BBIIETATH CYIIECTBEHHbIE TPU3HAKU CTPOCHUS OMOJIOTHYECKUX OOBEKTOB: BHJIOB,
HOMYJSALUM, TNPOJYIEHTOB, KOHCYMEHTOB, pPEIYyLIEHTOB, OHOI€OIEHO30B U HKOCUCTEM,
O0COOEGHHOCTH  TIPOIIECCOB:  HACIEICTBEHHOH  HM3MEHUYHMBOCTH, €CTECTBEHHOTO  OTOOpa,
BUI000pa30BaHus], MPUCIIOCOOIEHHOCTH OPTaHM3MOB, JCHCTBHSI SKOJIOTMYECKHX (DaKTOPOB Ha
OpTaHU3MBI, TIEPEHOCA BEIIECTB U TOTOKA YHEPTHH B DKOCHCTEMaX, aHTPOTIOTEHHBIX U3MEHEHHI B
DKOCHCTEMAax CBOEM MECTHOCTH, KPYrOBOpOTa BEIIECTB M OHOT€OXMMHUYECKUX ITUKIOB B
o6uocdepe;

YMEHHE TPUMEHSTH IMOJYYCHHBIC 3HAHUS JIJIT OOBSCHEHUS OMOJIOTHYECKUX IPOIIECCOB U
SIBIICHUH, 17151 IPUHATHS MIPAKTUYECKUX PEIICHUH B TIOBCETHEBHOM JKU3HHU C SN0 00eCTIeueHus
0€30IIaCHOCTH CBOETO 3[I0POBbS U 3/I0pPOBbSl OKPYKAIOLIUX JIIOJIEH, COOMIONEHUS HOPM
TPaMOTHOTO TIOBEJICHHUSI B OKPYXAMOIIEH NPUPOMHOW cpene, MOHMMaHUe HEO0OXOIMMOCTH
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HCTIONIb30BAHMS TOCTHKEHUH COBPEMEHHOU Ouonorun TSt PaLMOHAIBHOTO
IPUPOIONIOIB30BAHNUS;

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

YMEHHE BBIIIOJHSTH J1a0OpAaTOPHBIE M NpaKTUYecKue paboThl, COOIIOAATh MpaBUIa MPU
pabote ¢ yueOHbBIM U 1a00opaTOpHBIM 000pYI0BAHUEM;

yYMEHUE KPUTHYECKH OLIEHUBATh M WHTEPHPETHPOBATH HH(OPMAIUIO OHOIOTHYECKOTO
COZIEPKaHMS, BKJIIOYAIONIYIO IICEBIOHAYYHBIC 3HAHUS W3 Pa3IMYHBIX HCTOYHUKOB (CpEICTBA
MaccoBOi WH(OpMAIMK, HAYYHO-TIONMYJISIPHBIE MaTepHanbl), paccMaTpUBaTh IJIOOATBHbIC
HKOJIOTHYECKUE MPOOIEMBI COBPEMEHHOCTH, (DOPMUPOBATH MO OTHOIIEHUIO K HUM COOCTBEHHYIO
HO3HUIHIO;

YMEHHE CO3[aBaTh COOCTBEHHBIE THCBMEHHBICE M YCTHBIE COOOLIeHHUs, 0000mas
Ouonormyeckyro HMH(GOpPMALUIO0 M3 HECKOJbKMX HCTOYHHMKOB, T'PaMOTHO HCIIOJIb30BaTh
NOHATUIHBIN armapaTt OMOJIOTHH.
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TEMATHYECKOE INTAHUPOBAHHUE

10 KITIACC
KoanuectBo yacon DJIeKTPOHHbIE
HanmeHnoBaHMe pa3ae/ioB U TeM (uudposBbie)
Ne n/m Kontpoabnbsie IlpakTuueckue
NPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI pecypes:
bubnuorexa [JOK
1 broori Kax Hayka 2 05 https://m.eds&i.ru/?f41c292
2 JKuBble cucTeMbl M UX OpraHu3anus 1 Bubmiorexa LIOK
https://m.edsoo.ru/7f41c292
3 XHWMHYECKUH COCTaB M CTPOCHHUE KIIETKH 8 1 bubmmorexa LIOK
https://m.edsoo.ru/7f41c292
bubnuoteka [JOK
4 HKHSHCJEATENBHOCTS KICTKH 6 https://m.edsi.ru/7f41c292
5 PasMHOXKEHUE U MTHAMBUAYAIBHOE 5 1 bubnuorexa [IOK
pa3BUTHE OPraHU3MOB https://m.edsoo.ru/7f41c292
5 HacnencTBeHHOCTH U HI3MEHUYHUBOCTD 8 15 bu6nmoreka [JOK
OpraHU3MOB https://m.edsoo.ru/7f41c292
7 Cenexuusi oprannu3MoB. OCHOBBI 3 bubmuorexa [JOK
OMOTEXHOJIOTHU https://m.edsoo.ru/7f41¢c292
bubnmoreka [JOK
8 Peseparioe ppems L https://m.edsi.ru/7f410292
OBUIEE KOJIMYECTBO YACOB I10 34 0 4

I[TPOTPAMME




11 KJIACC

KoauyecTBo 4acoB DJIeKTPOHHbIE
HanmenoBaHue pa3jiesioB U TeM (uu¢posBbie)
Ne i/m Kourposbnble IIpakTHyeckue
NMPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
bu6mmoreka [IOK
1 1
IBOMONHOHHAS OHONOTHS d https://m.edsoo.ru/7f41cc74
2 Bo3HuKHOBEHHE U Pa3BUTHE KU3HU Ha 9 05 bubnnoreka [JOK
3emite ' https://m.edsoo.ru/7f41lcc74
bu6mmoreka [IOK
3 O 5 1
PTAHHSMBI H OKpYIRATOTHa chesa https://m.edsoo.ru/7f41cc74
bub OK
4 Coo0111ecTBa M DKOJIOTHYECKUE CUCTEMBI 9 hgp::jl/?;zig).ru 17f41cc74
5 PesepBHOE Bpemst 2 bubmmorexa [JOK
p p https://m.edsoo.ru/7f41cc74
OBILEE KOJIMYECTBO HACOB I10
1 34 0 2.5

I[TPOTPAMME
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MMPOBEPSEMBIE TPEBOBAHMUSI K PE3YJIbTATAM OCBOEHUS OCHOBHOM
OBPA3OBATEJIbHOM ITIPOI'PAMMBI

10 KUIACC

Kon
NMpoBepPsieMOro
pe3yJbTara

IIpoBepsiemble nMpeIMeTHbIE Pe3yJIbTATHI 0CBOEHHS] OCHOBHOM
00pa3oBaTe/IbHOM MPOrPaMMBbl CpelHero 0o01ero o0pazoBaHus

CdopmupoBaHHOCTH 3HAHUI O MECTE ¥ POJIH OMOJIOTUU B CHCTEME HAyYHOTO
3HAHUS €CTECTBCHHBIX HAyK, B (JOPMUPOBAHUH COBPEMEHHOU €CTECTBEHHO-
HAYYHOH KapTUHBI MUPA M HAYYHOT'O MUPOBO33PEHHS; O BKJIAI€ POCCUHCKIX
1 3apyO0eKHBIX YUEHBIX-OUOIOTOB B pa3BUTHE OMOIOTHH; (D YHKIIMOHATLHOMN

T'paMOTHOCTH YCJIOBCKA AJIA pCHICHUA KU3HCHHBIX 3a1a4

YMeHue packpbIBaTh CoJIep)KaHue OMOIOTUYECKMX TEPMHUHOB M MOHSATHU:
JKW3Hb, KJIETKA, OpraHu3M; MeTadoyin3M (0OMEH BEIIECTB U IMPEBpaIICHUE
SHEPTUM), TOMEOCcTa3 (CaMOperyJsslus), YPOBHEBAs OpPraHU3ALMs KUBBIX
CHUCTEM, CaMOBOCIPOM3BENCHUE (PENpOAYKIHMs), HACIEICTBEHHOCTb,

HU3MCHYUBOCTDb, POCT U PA3BUTHEC

YMeHue wuznaratb OUONOTUYECKHE TEOopuHU (KIETOYHAsl, XPOMOCOMHAs,
MyTaionHas), 3akonbl (I'. Mengens, T. Moprana, H.W1. BaBuiosa) u
ydaeHuss (0 IEHTpax MHOTo0Opa3usi W MPOUCXOXKICHHUS KYJIbTYPHBIX
pacrenuii H.M. BaBuioBa), onpenensitb IpaHULbl UX MPUMEHUMOCTU K

JKHMBBIM CHUCTCMaM

YMmenue BJIaACTb METOJaMH HAYUYHOT'O I[TIO3HAHUS B Onoorun (Ha6J'II-OI[eHI/IC
U OIIMCAHUC JKUBBIX CHUCTEM, IIPOLECCCOB U HBHCHHﬁ; opraHuzanuvss Hu
IMPOBCACHUC OHOJIOrHYECKOT0 OKCIICPUMCHTA, BBIABWIKXCHUC THIIOTE3bI,
BBISIBJICHUC 3aBCUMOCTU MCKAY UCCIICAYCEMBIMU BEJINYNHAMU, 00BsCHCHHE
MOJIYYCHHBIX PE3YJIbTATOB, UCIIOJIb30BAHHBIX HAYUYHBIX HOHHTHﬁ, TeopHI’I u

3daKOHOB; YMCHUC NCJIATh BBIBOABI HA OCHOBAHWH ITOJTYUYCHHBIX pe3ynLTaTOB)

YMeHue BBAETATh CYIIECTBEHHbIE PU3HAKU BUPYCOB, KJIETOK NMPOKAPHUOT
u OYKapuorT, OJJHOKJICTOYHBIX n MHOTI'OKJIETOYHBIX OpraHnu3MOB;
OCOOEHHOCTH IPOLECCOB OOMEHa BEUIECTB M IPEBPALICHUS SHEPrUu B
KJeTke, (OTOCHHTE3a, IUIACTHMYECKOTO U HHEPreTHYecKoro oOMeHa,
XEMOCHHTE3a, MHTO3a, Meio03a, OIJIOJOTBOPEHHS, Pa3MHOKEHHS,

WHIWBUIYAJIbHOTO Pa3BUTHUS OpraHru3Ma (OHTOTEHE3)

YMeHue npuMeHATh MOJTy4YeHHBIC 3HAHUS JIJIs1 OOBSICHEHHSI OMOIOTUYECKUX
IIPOLIECCOB W SABJIICHWM, [UISl TPHUHATHS TNPAKTUYECKHX PpEIICHUHA B
MMOBCEAHEBHON JKM3HM B IeldX oOecrneyeHus O€30MacHOCTH CBOEro

3A0POBbA U 3JO0POBBA  OKPYKAIOIIUX Hmﬂeﬁ, COGJ’IIOI[GHI/IH HOpM
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IPaMOTHOTO TIOBEACHUS B OKpY’Karolled MPUPOJHOU cpele; MOHUMaHHE
HEOO0XOIMMOCTH HCIIONIB30BAHUS JOCTHKEHUNA COBPEMEHHON OMONIOTHH U

OMOTEXHOJIOTHH JJIA paiiOHAJIbHOI'O IIPUPOAO0II0JIB30BaAHUS

YMenue peuiath 3JJICMCHTAPHBIC TI'CHCTUYCCKUEC 3aJa4iud Ha MOHO- H
I[I/IFI/I6pI/I,I[HO€ CKpC€UIMBAHUE, CHCINICHHOC HACICAOBAHHUE, COCTaBJIATH
CXEMbI MOHOFI/I6pI/II[HOFO CKp€HIMBaHUA IJId NPCACKa3zaHHA HACJICAOBaHUA

IIPU3HAKOB Yy OPraHU3MOB

YMeHue BBINONHATH Ja00paToOpHbIe U MPaKTHYECKUe paboThl, COOM0IaTh

npaBuiia mpu padoTe ¢ yueOHbBIM U J1a00pPaTOPHBIM 000PYIOBAHUEM

10

11 KJIIACC

Kon
NpoBepsieMoro
pe3yJjabTara

YMeHHe KPUTUYECKH OICHMBATh W HMHTEPIPETUPOBATH HH(POPMALIUIO
OMOJIOrMYECKOT0 COAEP KAHMSI, BKIIOYAIOIIYIO [ICEBOHAYYHbIE 3HAHUS U3
pa3nuuHbix uctouHukoB (CMU, HayyHO-TIOMyNsipHBIE MaTepHallbl);
ATHUYECKHUE aCTIEKThl COBPEMEHHBIX UCCIIEJJOBAaHUN B OMOJIOTUU, MEAUIIMHE,

OMOTEXHOJIOTUH

YMmenune cosnaBaTh COOCTBEHHBIE MUCHMEHHBIE M YCTHBIE COOOIICHHS,
0000mas OMOJIOTHYECKYI0 HMH(DOPMAIMIO W3 HECKOJIBKHX HCTOYHUKOB,

I'paMOTHO HCII0JIb30BaTb MMOHATHHHBINA aliapar OHOJIOruU

IIpoBepsiemble peMeTHbIE Pe3yJIbTATHI 0CBOCHHUS OCHOBHOM
o0pa3oBaTe/IbHOI MPOrpaMMBbI CpelHero o01mero 00pa3oBaHus

CdopMHUpOBaHHOCTH 3HAHUH O MECTE U POJIK OUOJIOTHHU B CUCTEME HAYYHOTO
3HaHUS €CTECTBEHHBIX HAYK, B ((OPMUPOBAHIH COBPEMEHHOI €CTECTBEHHO-
Hay4YHOH KapTHHBI MUpa U HAYYHOI'O MUPOBO33PEHHMSL; O BKJIA1€ POCCUICKUX
1 3apyOeKHBIX YUEHBIX-OHMOJIOTOB B pa3BUTHE ONOJIOTHH; (DYHKIIMOHAIBHON

TPaMOTHOCTH YECJIOBCKA IJIA PCHICHUA )KU3HCHHBIX 3a1a4

YMeHue packpblBaTh COAEpKaHUE OMOJIOTMYECKUX TEPMUHOB U MOHSITHUMA:
BUJ, TNOMYJSLMs, T€HO(POH], SBOJIOLMS, ABIXKYIIHME CUibl ((pakTopshl)
HBOJIOIMM,  MPHUCHOCOOJIEHHOCTh  OPraHM3MOB,  BHJI000pa30BaHME,
HKOJIOTHYECKUE (DAKTOpBI, HSKOCHUCTEMA, MPOAYLEHTbI, KOHCYMEHTHI,
penyLEeHThl, LEeNH MUTaHUs, SKOJoTWYecKas NUpaMuja, OHUOTeoleHO3,

ounocdepa

YMenue wuznarate OHOJOrMYECKHE Teopuu (PBOJOLMOHHAs Teopus Y.
JlapBuHa, CHHTETHYECKas T€OpHUs IBOJIIOLINHN), 3aKOHBI U 3aKOHOMEPHOCTH

(3aponsimeBoro cxojctBa K.M. bapa, yuepeioBanus riaBHbIX HalpaBiIeHUH
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u mnyreit sBomormu A H. CesepmoBa, yuyenuss o Owuocdepe B.U.
BepHuanckoro), omnpenenstTh TpaHUIBl WX HPUMEHUMOCTH K >KHUBBIM

CHUCTEMaM

YMeHue BiIaJeTb METOJaM1 HAy4HOTO IO3HAHUS B OMOJI0THU (HaOt0IeHne
U OINHCAaHHME >KUBBIX CHCTEM, IMPOLIECCOB U SBJIEHWH; OpraHu3auus Hu
IpOBE/IeHUE OUOJIOTUYECKOr0 SKCIIEPUMEHTA, BbIJIBUKEHHE TI'MIIOTE3BI;
BBISIBIICHHE 3aBUCHMOCTH M@Ky HCCIIETyeMbIMU BETHINHAMHE, OOBSCHEHHE
IIOJIyYEHHBIX PE3YJIbTAaTOB, UCIIOIb30BAHHBIX HAYYHBIX IIOHATUN, TEOPUHN U

3aKOHOB; YMCHHUEC ACJIaTh BbIBOABI HA OCHOBAHWH IIOJTYUYCHHBIX pCSYJ'II)TaTOB)

YMeHHe BBIJICIATh CYIIECTBEHHBIC MPU3HAKU CTPOCHHUS OMOJOTHYECKHX
00BEKTOB: BHJIOB, MOIYJIAIUN, MPOAYIIEHTOB, KOHCYMEHTOB, PEAYyIICHTOB,
OMOreoIIeHO30B U JKOCHUCTEM; OCOOCHHOCTH MPOLIECCOB HACIEICTBEHHOM
N3MEHUYMBOCTH, €CTECTBEHHOT'O otbopa, BUJ1000pa30BaHMUsI,
MIPUCIIOCOOJICHHOCTH OPTraHW3MOB, JEHCTBHS SKOJOTHUYECKHX (PaKTOPOB HA
OpPraHu3Mbl, IIEPEHOCAa BEIIECTB M IOTOKA SHEPrUM B HSKOCHUCTEMAX,
AHTPOIIOIE€HHBIX W3MEHEHMHM B  JKOCHUCTEMAax CBOEM  MECTHOCTH,

KPYrOoBOPOTa BEIIECTB M OMOT€OXMMUYECKHUX IIUKIIOB B OHochepe

YMeHne npuMeHSTh MMOyYeHHbIE 3HAHUS ISl OObSICHEHHS OMOJIOTHYECKIX
IIPOLIECCOB M SABJICHWM, JUISl TPHUHATHS TPAKTUYECKUX PpEIICHUN B
IIOBCEJHEBHON JKM3HM B LeIsIX oOecreyeHus O€30MacHOCTH CBOEro
3I0pPOBbSI M 3J0POBbSl OKPYKAIOIIMX JIIOJEH, COOJIOJEHUS HOPM
rPaMOTHOIO NOBEACHUS B OKPYKAKOLIEH NPUPOIHOM Cpele; MOHMMaHUE
HE0OXO0IUMOCTH MCHOIb30BaHUS JOCTHKEHU COBPEMEHHOM OMOJIOTUHU AJIst

panrOHAJIBHOI'O MPpUPOAOII0JIb30BAHU A

10

YMmenue pemaThb 3JICMCHTAPHBIC OMoJIOruUecKue 3aJa4u, COCTABJIATH CXCMbI

MepeHoca BeIIeCTB U SHEPTUU B SKOCUCTEMaX (IIeTH MUTAHHS)

YMeHHe BBIIOJHATh Ha60paTOpHLIC U NMPAKTUYCCKUC pa6OTLI, COGJ’IIOI[&TL

npaBuia pu paboTe ¢ yueOHbBIM U J1a0OpaTOPHBIM 000PYIOBAHUEM

YMeHHne KpUTHYECKH OIIEHWBaTh W WHTEPIPETUPOBaTh HH(POPMALIUIO
OMOJIOTMYECKOT0 CO/IEP KAHUS, BKIIOYAIOIIYIO [ICEBJOHAYYHbIE 3HAHUS U3
pazanuHbix uctouHukoB (CMU, HayuyHO-IOMyJnsipHBIE MaTepHallbl);
paccMaTpuBaTh TN00AJbHBIE KOJIOTHYECKHE MPOOJIEMbl COBPEMEHHOCTH,
(dbopMHpPOBATH IO OTHOLIEHUIO K HUM COOCTBEHHYIO TIO3ULIUIO

YMeHue coszaBaTh COOCTBEHHbBIE MUCHMEHHBIE M YCTHBIE COOOIICHMS,

00001128 OMOJOTHYECKYI0 HH()OPMALMIO W3 HECKOJBKHX HCTOYHHKOB,

TpaMOTHO HUCIIOJIb30BaTh MMOHSATHUHBIN arrmapar OHoIoTHHn
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ITPOBEPAEMBIE D2JIEMEHTbBI COAEP KAHUA

10 KUIACC

Kon

IIpoBepsieMblii 3J1IeMEHT COJAEePKAHMS

1

buosnorns xak HayKa

11

Buonorus — Hayka o xuBoii npupoie. Posb Gnosioruu B GopMUpOBaHUN COBPEMEHHOM

Hay4YyHOU KapTUHBI Mupa. CucreMa OMOJIOrHYeCKUX HayK

1.2

2.1

2.2

3.1

Metoapl TO3HAHUS JKUBOM Mpupoabl (HAOIIOAEHHE, AKCIEPUMEHT, OIMCaHUE,

HU3MCPCHUC, KHaCCI/I(i)I/IKaHI/IH, MOACIINPOBAHUE, CTATUCTHYCCKAA o6pa60T1<a ,Z[aHHI)IX)
JKuBble cucTeMBl 1 HX OpraHu3anusa

JKuBbie cucreMbl (OMOCHUCTEMBI) Kak NpeaMeT u3ydeHus Owosornu. CBOWMCTBa

OuocucTeM H UX pazHoolOpasue

YpoBHM oOpraHuzanuu OHOCHCTEM: MOJEKYJISPHO-TEHETUYECKUH, KIIETOYHBIMH,
OpraHU3MEHHBIH, MOIMYJISIMOHHO-BHI0BOM, SKOCUCTEMHBIH, OMOC(hepHBIN
XHUMHUYECKUI COCTAB U CTPOCHUE KIIETKH

XWMHYECKUM  COCTaB  KIETKHM. XMUMHYECKHME DJIEMEHTHI:  MaKpOJJIEMEHTHI,

MHKPO3JICMCHTEIL. BOI[a U MHUHCPAJIbHBIC BCIICCTBA. q)yHKIII/II/I BOAbI 1 MUHCPAJIbHBIX

BCIICCTB B KIICTKC. HozmepmaHHe OCMOTHYECKOI0 OanaHca

3.2

3.3

3.4

benku. CoctaB u cTpoeHue O€NKOB. AMHUHOKHCIOTBI — MOHOMEpBHI OEIKOB.
He3zameHuMBble ¥ 3aMEHUMBbIE AMMHOKMCIOTHI. AMMHOKHMCIOTHBI COCTaB. YPOBHH
CTPYKTYpbI O€TIKOBO MOJIEKYJIbI (IEpBUYHAsSL, BTOPUYHAS, TPETUYHAS U YETBEPTUYHAS
CTpYKTypa). XUMHUYECKHE CBOMCTBA OeskoB. buonornyeckue pyHkunu OENKoB.

®epMeHThI — Onosiornyeckue katanuzaropsl. CTpoeHue pepMeHTa: akTUBHBIN LIEHTP,
cyocrpatHas cneunpuynocts. Kopepmentsl. Buramunsl. Otinnunst GpepMeHTOB OT

HCOPTaHNYCCKUX KAaTalIn3aTOPOB

VYrneBoasl: MoOHOcaxapuabl (TH0K03a, pubo3a M JAe30Kcupubo3a), Aucaxapupbl
(caxapo3a, JakTo3a) W TOJMCaxapuabl (Kpaxmaja, TJWUKOTeH, [EeJUII0JI03a).
Bbuonorndeckne QyHKIIUN YTIEBOIOB.

Junuasl: TpUrAMLEpHIbl, cTepouabl, ¢pochomunuasl. ['napopmibHo-rupodhoOHbIE
cBoiicTBa. buonorndyeckue ¢yHkuuu nununoB. CpaBHEHHME YITIEBOJIOB, OENKOB U

JIMIIU 0B KaK HICTOYHHUKOB SHCPTHUHU

Hyxneunossie kucnorsl: JJHK um PHK. HyxineoTuasl — MOHOMEpPBI HYKJIEHHOBBIX

kucnot. Crpoenue u pynkuuu JJHK. Ctpoenne u pynkuuu PHK. AT®: crpoenue u
byHKIUA

3.5

[{utonmorust — Hayka o kietke. Kiierounas teopusi. MeToabl H3ydeHUs KIETOK
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3.6

Knerka kak menoctHast xuBast cuctema. OOImMe NpPU3HAKK KIETOK: 3aMKHYTas
HapykHas MmeMOpaHna, MoJsiekynsl JIHK xak reHeTrueckuil anmapar, cucteMa CHHTe3a

Oenka

3.7

3.8

Tumnel KJIETOK: 3yKapUOTUYECKass W MpokapuoTuueckas. OCoOEHHOCTH CTPOCHHS
MpoKapuoTHueckor  kieTku.  Kierounas  crenka — Oaktepuit.  CtpoeHHe
JYKapUOTHIECKOM KIeTKH. OCHOBHBIC OTINYHS PACTUTEILHOM, )KUBOTHOU 1 TPUOHOM

KIJIICTKH

[ToBepXHOCTHBIE CTPYKTYPBI KJIETOK — KJIETOUHAS CTCHKA, TNIMKOKAIUKC, X (DYHKIIHUU.
[TnasmaTuyeckass memOpana, e€ cBoiicTBa U (yHKuMU. Lluromna3sma u e€ opraHoOUIbL.
OnHoMeMOpaHHbBIE OpPraHOWBI KIICTKH: SHjoriazMarudeckas cetb (DIIC), anmapar
l'onpmxu, Jsm3ocoMbl.  [lolyaBTOHOMHBIE — OpPraHOUJIbI  KJIETKH: MHUTOXOHIPHH,
mnactuabl.  IIpoucxokaeHne  MUTOXOHIPUM M IUIAcTUA. Buasl  mactu.
HememOpanHble oOpraHoubl KISTKH: PUOOCOMBI, KJICTOYHBIA IEHTP, PECHUYKH,

JKT'YTUKH. (DYHKI_[I/II/I OpraHOUJ0B KJICTKH. Bxarouenus

3.9

Anpo — perymsaropubiii neHTp kietku. CrpoeHue sjapa: siepHas 000104Ka,

KapuoIuiasma, XpoMaTuH, AAPbIIIKO. XpOMOCOMBI

3.10

4.1

TpchnopT BCIICCTB B KIICTKEC
X(I/IBHC,HGSITGHBHOCTL KIJICTKHU

OOmMeH BemiecTB, WM MeTaboMM3M. AccuMuisanus (TUIaCTHYECKUH OOMEH) |
JTUCCUMUIIALINAS  (PHEPTeTUYECKH OOMEH) — JB€ CTOPOHBI E€IUMHOTO Mpolecca
MeTtabonu3ma. Tumbl oOMeHa BelecTB: aBTOTPOPHBIH U TrerepoTpodHbii. Ponb

(bepMeHTOB B OOMEHE BEIIECTB U MPEBPAIICHUN YHEPTUH B KIIETKE

4.2

®dotocunre3. CetoBas W TeMHOBas ¢a3bl (porocuHTe3a. Peakumm ¢otocunrtesa.
OddextuBHOCTh (hoTOCHHTE3a. 3HadeHHe (HOTOCHMHTE3a AN SKU3HH Ha 3emile.
Bnusaue ycrnoBuit cpeapl Ha (GOTOCHMHTE3 U CHOCOOBI  TMOBBIIIEHUS  €TO
IIPOJYKTUBHOCTH Y KYJIbTYPHBIX PACTCHUH.

XeMocHHTe3. XeMOCUHTE3UpYIoue OakTepuu. 3HaUYeHUE XEMOCHHTE3a NSl KU3HU

Ha 3emie

4.3

4.4

DHepreTHyeckuidi 0oOMeH B KJeTke. PaciiernieHue BelIECTB, BBIACICHHE W
AKKyMYJIUPOBaHHE SHEPTUU B KIETKE. DTambl SHEpreTHUeckoro ooMeHa. [ ukonus.
bpoxenue u ero Buabl. KucnopogHoe OKHCIIEHHE, WM KIETOYHOE JbIXaHUE.

D¢ hEeKTUBHOCTH IHEPTETUIECKOTO 0OMEHA

Peaknun matpuunoro cunTe3a. ['enermueckas mHpopmamus u JIHK. Peanmzamms
reHeTUYecKol HH@oOpMalMM B KIeTKe. ['eHeTHdyeckuil KoJ M €ero CBOICTBa.
Tpanckpunuuss — marpuunblii cunte3 PHK. Tpancmsiuus — OuocuHTe3 Oenka.

Koauposanue amunokucaot. Ponb pubocom B GnocunTese 6enka
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4.5

5.1

Heknerounsie ¢opmbl xu3HH — BUpycbl. Hctopust oTkpeiTus Bupycos (.M.
WBanoBckmii). OCOOCHHOCTH  CTPOSHHMSI M JKM3HEICSATEIBHOCTH  BHPYCOB.
bakrepuodaru. bonesnu pacteHuil, >)kUBOTHBIX U Y€IOBEKA, BHI3bIBAEMbIE BUPYCAMH.
Bupyc nmmynonedpunura yenoseka (BHY) — Bozoyautens CIINa. [Ipodunaktruka

pacmipocTpaHeHUs] BUPYCHBIX 3a00JICBaHUI
PazmHOXeHME M MHIUBUAYAIBHOE PA3BUTUE OPraHU3MOB

KneTounslii nuki, nin KU3HEHHBIH UK KieTku. MaTepdasza u muro3. [Ipomeccsl,
npoTekaromue B uHTepdase. Perummkanus — peakuust MatpuuHoro cunreza JIHK.
CtpoeHne XpoMOCOM. XPOMOCOMHBIH Ha0Op — KapuoTun. JIUIUIOWTHBIA U
ralIOnJHbI  XpOMOCOMHBIE HaOopbl. Xpomartuisl. lluTomoruuyeckue OCHOBBI
Pa3MHOKEHUS U UHAMBUYyaJIbHOTO PA3BUTHUS OPTaHU3MOB.

Jenenue xnerku — muto3. Craauu mutosa. IIponeccsl, npoucxonasiue Ha pa3HbIX

CTaIusIX MUTO3a. brogornyeckui CMbICI MUTO3a

5.2

5.3

@opMBl pa3sMHOKEHHs OpraHU3MOB: Oecrojioe W ToJjoBoe. Buabl Oecronoro
pPa3MHOXKEHHUSA: JIeJICHHE HaJBOE, I[IOYKOBAHHWE OJHO- ¥ MHOTOKJIETOYHBIX,
CIopooOpa3oBaHUe, BEreTaTUBHOE pa3MHOKeHHE. MCcKyccTBEeHHOE KIOHHMPOBAaHUE
OpraHU3MOB, €r0 3HAYEHHUE JIJIS CEJEKLUN

[TomoBoe pa3MHOXKEHHE, €TO OTINYHUS OT OECIOI0ro.

Meiios. Ctaguu meitosa. [Ipouecchl, nmpoucxosiue Ha cTaausx meito3a. [loenenue

XpOMOCOM B Menose. KpOCCI/IHFOBCp. buoornueckuii CMBICI M 3HaYeHHUE Meiio3a

5.4

5.5

l'ameTtorenes — mporecc oOpa3oBaHUs TOJOBBIX KJIETOK Yy JKMBOTHBIX. [loyioBBIE
JKeJe3bl: CEMEHHUKU U AnYHUKU. OOpa3oBaHUE U pa3BUTHE MOJOBBIX KJIETOK — FaMeT
(ciepmato3ous, sifliekieTka) — cnepMarorenes u oorenes. OCOOEHHOCTH CTPOCHHUS

SHIEKIIETOK U criepMaTo3onoB. OmiogorBopeHue. [lapreHorenes

WNunuBuayansHOe pa3BUTHE (OHTOreHe3). DMOpPHOHAIbHOE pa3BUTHE (IMOPHOTEHE3).
Otanbl SMOPHUOHAIBHOTO Pa3BUTHUSL Yy TO3BOHOYHBIX JKUBOTHBIX: JpOOJIEHUE,
racTpyJsnus, OpPTraHOTEHE3. [TocTamOproHamBEHOE pa3BuUTHE. Turnbl
HOCTAMOPHOHATIBHOTO Pa3BUTHS: MPsIMOE, HETIpsiMoe (JTIMYnHOYHOE). BriusiHue cpenpl
Ha pa3BUTHE OPraHU3MOB; (aKTOPbI, CIIOCOOHBIE BBI3bIBATh BPOXKIEHHBIE YPOJICTBA.

Poct u pasButue pacrenuil. OHTOreHe3 IIBETKOBOT'O PACTEHMsS: CTPOCHHUE CEMEHH,

CTaluH pa3BUTUA

HaCJ'IeI[CTBeHHOCTI) 1 USMCHYUBOCTDb OPraHN3MOB

6.1

[Ipenmer u 3amaun reHetwku. Mctopus pa3BUTHS FeHETHKU. BKiaa poccHilckux u
3apy0eKHBIX YUEHBIX B pa3BUTHE T€HETUKU. MeTO bl TeHETHKH (THOPHUI0IOTUUECKUH,
[IUTOTEHETHYECKUN,  MOJEKYIIpHO-TeHeTHUecKkuii). OCHOBHBIE  TE€HETHYECKHE

nouaTHA. I eHeTHUecKkas CHUMBOIJIMKA, UCITIOJIB3yEMasd B CXEMaAX CerHH/IBaHI/Iﬁ
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6.2

6.3

6.4

6.5

3aKOHOMEPHOCTH HACJIENIOBaHUS IPU3HAKOB, YycCTaHOBIeHHble I. Mennenem.
MoHorubpuaHoe CKpemuBaHue. 3aKoH eauHooOpa3ust THOpPHIOB  IEPBOTO
nokonenus. [IpaBuno JOMHUHUPOBAaHMS. 3aKOH paclleIUIeHHs Npu3HakoB. ['mnoresa
yucToThl rameT. [loJHOE U HenmoJHOE TOMUHUPOBAHUE.

Jurubpuanoe CkpenpBaHue. 3aKOH HE3aBHCHMOTO HAcJeIOBaHHUS IPU3HAKOB.
[uroreHeTnuyeckre OCHOBBI JTUIMOPUIHOTO CKpEIMBAaHUA. AHaIM3UpYOLIEe
ckpemuBanue. Vcrnonap30BaHNe aHATM3UPYIOLIETO CKPEIIUBAHUS JUISl ONPEICICHUS

reHoTHuna ocoou

CueruieHHOe HacliejoBaHue mpu3HakoB. PaGora T. Moprana 1o cHeIIEHHOMY
HacJIeJOBaHHIO TeHoB. HapylieHue cuersieHusi reHOB B pe3ysibTaTe KPOCCHHTOBEpA.
XpoMOCOMHasI TEOpUS HACIEACTBEHHOCTH. | eHeTHYeCKHEe KapThl.

l'eneruka mnosa. XpoMOCOMHOE OIpeneieHue Iojla. AyTOCOMBI M IIOJIOBbIE
XpoMOCOMBI. ['oMorameTHble H TeTeporaMeTHble OpraHu3mbl. HacnempoBanue

IMPHU3HAKOB, COCIVICHHLIX C ITI0JIOM

M3MeHunBOCTh. Buibl N3MEHUMBOCTH: HEHACIEACTBEHHAs U HAcIeACTBEHHasd. Ponb
cpeabl B HEHACIICACTBEHHOW M3MEHUYMBOCTH. XapaKTEPUCTHKA MOIU(PUKAITMOHHON
W3MEHYMBOCTH. BapuanvoHHBIA psii M BapuanuMoHHas Kpusas. Hopma peakuuu
npusHaka. KoaudecTBEHHbIE M KayeCTBEHHBIE INPU3HAKM M HMX HOPMA PEaKIMH.

CaoiicTBa MOTU(PUKAIIMOHHON N3MEHUHNBOCTH

HacnencrBenHas, WM TeHOTUNMYECKas, M3MEHUMBOCTh. KomOuHAaTHBHas
U3MEHYUBOCTb. Mei03 U 10JI0BOH Iporiecc — 0CHOBA KOMOMHATUBHON N3MEHUMBOCTH.
MyrtanronHas usMeH4MBOCTh. Knaccupukanus MyTanuii: TreHHbIE XPOMOCOMHBIE,
reHoMHble. Yactora M nOpuuuHBl MyTanuil. Myrarennsle (akTopbl. 3aKoH

TOMOJIOTHYCCKHUX PAJ0B B HacjaencTBeHHon n3MeHunBoctyu H.M. BaBunosa

6.6

I'enetuka uenoBeka. Kapuorun yenoBeka. OCHOBHbIE METO/bl TEHETHKU YEJIOBEKA:
T€HEAIOTUYECKHH, OJIM3HEIIOBBIH, LIUTOr€HETUYECKHH, OMOXHMHUYCCKHIA,
MOJIEKYJISIPHO-TEHETUYECKU. CoBpeMeHHOe onpeaeneHue TCHOTHIIA:
MOJTHOT€HOMHOE CEKBEHUPOBAHUE, TCHOTUIIMPOBAHUE, B TOM yucie ¢ moMouisko [11[P-
aHanmn3a. HacnencrBeHHbIe 3a00JICBaHMS YEIOBEKAa: T'eHHbIE OOJIe3HH, OOJE3HU C
HACJIEICTBEHHOW MPEAPACTIOI0KEHHOCThIO, XPOMOCOMHBIE Oone3Hu. CoMaTH4ecKue
W TeHepaTHBHbIE MyTanuu. [IpuHIMIBI 370pOBOTO 00pasza >KU3HU, TUATHOCTHUKH,
npoQUIaKTUKA U JIEYeHHUsS TIeHeTHYecKux OomyeszHed. Meauko-reHeTuueckoe
KOHCYJIbTUPOBAaHHE. 3HAUYEHHE MEIUIMHCKOM TE€HETMKM B NPENOTBPALICHUU W

JICYCHUH T€HETUYCCKHUX 3a00JIEBaHUM YeJIOBEKa

CCJ'ICKI_II/ISI OpraHu3MoOB. OCHOBBI OMOTEXHOJIOTHH

31




7.1

Cenekiusi Kak HayKa U Opouecc. 3apokACHUE CEIEKIUN U TOMECTUKALMS. YUeHUE
H./. BaBuioBa o meHTpax MPOUCXOKACHHUS U MHOTOOOPa3Hs KyIbTyPHBIX PACTEHUH.

I_IGHTpBI IMPOUCXOXKACHUA TOMAIIHUX XUBOTHBIX. COpT, nmopoaa, miraMm

7.2

CoBpeMeHHBIE METO/Abl CeNeKIUU. MacCoBBIi M WHAWBHUIAYAIBHBIH OTOOPHI B
CEJIGKIIMM DPACTeHUH M JKUBOTHBIX. OneHka »dKcrepbepa. biM3KkopoacTBEHHOE
cKpelmuBaHue — HHOpuAMHI. Ywncrtas nuHus. CKpeliMBaHUE YHUCTHIX JIMHUH.
I'ereposuc, unu rubpuanas cuina. HepoacTBeHHOE CKpelMBaHHE — ayTOPUAMHT.
Otnanénnas rubpuansanus u e€ ycnexu. VICKyCCTBEHHBIH MyTareHe3 U MoJlydeHue

INOJHUIIIIONAO0B. ,HOCTI/I}KCHI/IH CCJICKIIMHN paCTeHHﬁ, JKUBOTHBIX 1 MUKPOOPTaHU3MOB

7.3

buorexHosorus Kak oTpaciib IpOU3BOACTBA. ['€HHAsI MHKEHepHUs. DTambl CO3/1aHUS
pekomOunanTtHoit JIHK wu TpaHcrenHbix opranusmoB. KieTrounas uWHKeHEpHs.
Knerounslie kynbTypbel. MUKpOKIIOHAJIBHOE pa3MHOKEeHHE pacTeHui. KilonnpoBanue
BBICOKOIIPOJYKTUBHBIX CEJIbCKOXO3SMCTBEHHBIX OpPraHU3MOB. OKOJIOTUYECKUE WU

studeckue mnpodiemsl. MO — reneTnyecku MOIU(GUIIMPOBAHHBIE OPTaHU3MBbI

11 KUIIACC

Kon

HpOBepﬂeMblﬁ JIEMEHT COACPKaHUA

11

DBOJOLMOHHAS OUOIOTUS

DBOJTIOIIMOHHAS TEOPUS U €€ MECTO B OMOJIOTHH.

CunerenbcTBa 3BOJIONKHU. [laneoHTOIOTHYECKHE: TTOCTIEN0BATEILHOCT MOSIBICHUS
BHJIOB B MAJICOHTOJIOTHYECKOH JIETONUCH, TTepexoiHbie (opmbl. bruoreorpaduueckue:
CXOACTBO W paznuuue ¢GayH u (JIop MATEPUKOB U OCTPOBOB. DMOPHOIOTHYECKHE:
CXOACTBA MW pa3jndud 3M6pI/IOHOB Pa3HBIX BHUIAOB ITO3BOHOYHBIX. CpaBHI/ITeJ'II)HO-
aHATOMUYECKHE: TOMOJIOTUYHbBIE, aHAIOTUYHbBIC, PYAUMEHTAPHBIE OPTaHbl, aTABU3MBI.
MonekynsipHO-OMOXUMHUYIECKUE: CXOACTBO MEXaHM3MOB HACIEJACTBCHHOCTH U

OCHOBHBIX METa00INYCCKUX HYTeﬁ Y BCEX OpraHn3MoOB

1.2

1.3

OpomonmonHas teopust Y. JlapeuHa. [Ipennoceuiky BO3HMKHOBEHMS JapBHHH3MA.
JIBUKyIIME CHUJIBI SBONIONUM BUAOB 1o JlapBuHY (M30BITOYHOE pa3MHOKEHUE HpPU
OTPaHUYEHHOCTH  PEeCypcoB, Heompenaei€HHas  M3MEHYMBOCTh, Ooppba  3a

CYIIIECTBOBAHMUE, €CTECTBEHHBIN OTOOD)

Cunrernueckast Teopusi odBomonuud  (CTD) u  OCHOBHblE €€  TOJIOKEHHUS.

MI/IKpOE)BOJ'IIOI_[I/ISL HOHYHSILII/ISI KakK €IMHKUIIa BUAAa U 3BOJIFOITNHA
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1.4

1.5

JIBrokymue cuitbl ((paxTophl) SBOJIOMUHN BUIOB B IPUPOe. MyTallmOHHBIN MPOIECC 1
KOMOWHATHBHAsA M3MEHUUBOCTH. [lomynsiuonnsie BOIHbI U npeiid renos. M3omsmus
u murpanus. EctecTBeHHBI 0TOOp — Hampaisitoluii ¢akrtop sBosounu. Gopmbl
€CTECTBEHHOI'0 0TOOpa.

[IpucnocoOaeHHOCT, ~ OPraHU3MOB  Kak  pe3ynbTarT  3Bojtonuu.  [Ipumepsr
MPUCTIOCOOTICHUN Y OPraHu3MOB. ApoMOP(O3bI U HAHOAIANTALINH.

Bun u Bunoo6paszoBanue. Kputepun Buma. OcHoBHbIE (HhOpPMBI BHI00OPA30BAHMUS:

reorpaduueckoe, 3K0JIOrH4ecKoe

MaxkpoaBosmrorusi. QopMbl IBOTIONUY: (DUIETHYECKAs, TUBEPTeHTHAs, KOHBEPTCHTHAS,

mapajjicibHasid. HeO6paTI/IMOCTB 3BOJIFOIINH

Bo3nukHoBeHUE U Pa3BUTHUC )KU3HU HA 3emie

2.1

JloHayuHble TpEACTABIECHUS O 3apOKIACHUM JKW3HM. HaydHble THUIOTE3BI
BO3HUKHOBEHUS JKU3HU Ha 3emiie: abnoreHes v maHcrnepMusi. XUMUYECKast SBOJIOIIHS.
OKCIIEpUMEHTAJIBHOE TOATBEPXKIACHUE XHMUYECKOW »BOJOLMU. HauanbHble 3Tarbl
ouonornyeckoii spomonuu. I'unoreza PHK-mupa. IlepBbie KiIeTku U UX 3BOIIOLUS.

CDOpMI/IpOBaHI/Ie OCHOBHBIX I'pYIIII J)XKUBBIX OPraHU3MOB

2.2

PasButne xm3Hu Ha 3emsie mo spaMm u nepuojgam. Kartapxeil. Apxeiickas u
npotepo3oiickas 3pbl. [Tameo3olickas apa u €€ mepuoIpl: KeMOPUHCKHI, OpJIOBUKCKUH,
CUIIypUMCKHM, NE€BOHCKHH, KaMEHHOYTOJIbHBIM, NEpMCKUNA. Me3o3olickas spa u e€
MIEPUO/IbI: TPUACOBBIN, FOPCKUN, MEIIOBOM.

KaliHo3oiickast 3pa U €€ mepuojibl: MaJI€OreHOBbIM, HEOr€HOBBIN, aHTPOMOT€HOBBIM.
XapaKkTeprUCTUKA KIIMMaTa U T€0JIOTMUECKUX NTpoLeccoB. OCHOBHBIE ATAIbI BOIIOLUN
pPacTUTENBLHOTO M JKUBOTHOTO MHpa. ApomMopdo3bl y pacTeHUH U KUBOTHBIX.

HOSIBJ'IGHI/IG, pacuBET U BBIMUPAHHUEC I'PYIII ) KUBBIX OPTraHU3MOB

2.3

2.4

Cucrema OpTraHHu4€eCcKoro MHpa KakK OTpaXXCHUC OBOJJIIOIMH. OcHoBHbBIC

CUCTCMATUYCCKUC I'PYIIIIBI OPTaHU3MOB

OBOJIIOIMS  YEJIOBEKa. AHTPOMOJIOTUS Kak Hayka. Pa3ButHe mpencTaBieHH O
MIPOUCXOXKACHUH YeJIOBeKa. MeTo bl n3ydeHus: aHTpornorene3a. CxoJcTBa U pa3inyus
YeJIOBEKa M )KMUBOTHBIX. CHCTEMAaTHUECKOE TTOJI0KEHNE YEIOBEKa.

JBwxkymme cuibl (pakTopbl) aHTpororeHeza. HacnencTBeHHass M3MEHYHMBOCTh M
eCTeCTBeHHBIH 0TOOp. OOIIECTBeHHBIH 00pa3 KW3HU, U3TOTOBJIICHUE OPYAUHN TpyHa,

MBIIIJICHUE, pCUb

2.5

OcHoBHBIC CTaAuu U BCTBU 3BOJIFOIUU YCJIOBCKA: aBCTPAJIOIIUTCKH, Yenosek yMeHBIﬁ,

Yenoek npsamoxoasauuil, Yenosek HeanaepTaibckuid, YemoBek pasymusiid. Haxonku
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2.6

HCKOMAEMbIX OCTaHKOB, BpeMsl CYILECTBOBaHHS, 00JIACTh pacHpOCTpPaHEHHUs, 00BEM

TOJIOBHOTO MO3Ta, 00pa3 KU3HHU, OPYAUs

Yenoseueckne pacbl. OCHOBHBIC OOJNBIIME pachl: eBporeougHas (eBpasuiickas),
Herpo-aBCcTpajlouHasi (3KBaTOpHalIbHas), MOHIOJIOUAHAs (a3UaTCKO-aMEPUKAHCKas).
YepTbl NPUCTIOCOOIEHHOCTH TPEACTABUTENCH YEIOBEUECKUX pac K YCIOBUSIM

CYIICCTBOBAHMUA. E,Z[I/IHCTBO YCIIOBCUYCCKHUX pac. KpI/ITI/IKa pacusmMa

OpranusMbl 1 OKpyXxKarouias cpeaa

3.1

OKkoyorus Kak HayKa. 3agadd ¥ pasfenbl SKOJOTHMH. MeToIbl 3KOJIOTHYECKHX
UCCIICIOBAaHUA. DKOJIOTHYECKOe MHUpPOBO33peHHe. Cpenbl OOMTaHUS OpPraHU3MOB:

BOAHAasA, HA3EMHO-BO3AyIIIHAasA, IIOYBCHHAsA, BHYTpUOPTraHU3MEHHAaA

3.2

3.3

3.4

Okonorndyeckue  ¢aktopsl.  Kiaccudukaums — 3kojoruueckux  (akTOpOB:
abnoTtnyeckue, OMOTUYECKHIE U aHTPONIOTeHHBIE. J[efiCTBHE HKOITOTHIeCKUX (HaKTOpOB

Ha OpraHu3MbI

AbGuoTnueckue (GaKTOpb: CBET, TEMIIEPaTypa, BIAKHOCTb. DOTONMEPUOIU3M.
[TpucnocobaeHnst OpraHU3MOB K ISHCTBUIO a0MOTHYECKHX (hakTOpoB. bruonornueckue

PUTMBI

buornueckne ¢aktopsl. Buasl OHOTHYECKMX B3aMMOJACHCTBHI: KOHKYPEHIIHS,
XMIIHUYECTBO, MapasuTHU3M, MYTyalu3M, KOMMEHCalIu3M (Haxj1eOHUYECTBO,
KBapTUPAHTCTRBO), aMEHCAJIN3M, HEUTPAIU3M. 3HaueHue OMOTHYECKUX

B3aHMOJCHCTBUM JJI CYIICCTBOBAHUSA OPIraHU3MOB B IIPUPOJHBIX COO6IJ.[CCTB8.X

3.5

OKOJIOTUUECKHE XAPaAKTCPUCTHUKU TOIYIIAIHUU. OcHOBHBIC TOKa3aTean MOITYJIAINN
YUCJICHHOCTb, IIJIOTHOCTb, PpPOXIAEMOCTb, CMECPTHOCTb, HPHUPOCT, MHUT'paAlIU.

Z[I/IHaMI/IKa YUCJIICHHOCTHU IOITYJIAIMHU U eé peryidanusa

COO6H_ICCTB3 1 3KOJOTMYCCKUC CUCTEMBI

4.1

CoobmiecTBO  opraHuzMoB — OuoneHo3. CTpyKkTypsl OHOIIEHO3a: BHUAOBa,

MIPOCTPAHCTBEHHAs, Tpopuueckas (nuiesas). Buasi-nomuHanTsl. CBA3H B OHOLIEHO3€

4.2

DKoJjoruveckune cucteMbl (dKocucteMbl). [ToHsTHE 00 2KOCHCTEME U OHOTEOIIEHO3E.
(DYHKHI/IOHaHI)HBIe KOMITOHCHTBI 3KOCUCTEMBI. MPOAYLUCHTHI, KOHCYMCHTHI,
penyiieHTsl. KpyroBopoT BelecTB U TMOTOK SHEPrHUM B 3KocucTeMe. Tpoduueckue
(nuieBble) YpoBHM 3KocucTeMbl. [IumieBbie 1enu u cetd. OCHOBHBIE IMOKA3aTeIH
OKOCHCTEMBI: OHMOMacca, TPOAYKIHMS. DKOJOTHUECKUE MHPAMHJIbL: TMPOIYKIIUH,
YHCICHHOCTH, Omomaccel. CBOMCTBA IKOCHCTEM: YCTOMYHMBOCTH, CaMOPETYIISINS,

passurtue. Cykueccus
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4.3

4.4

4.5

[Ipupoagnbie 3KOCHUCTEMBI. DKOCHCTEMBI 03€p M PEK. DKOCHUCTEMa XBOWHOTO WJIU
LIMPOKOJINCTBEHHOTO JIeca.

AHTpPOINOreHHbIE SKOCUCTEMBI. ATPO3KOCUCTEMBI. Y pOoIKocucTeMbl. buonoruueckoe
U XO3IICTBEHHOE 3HAYE€HUE arpO3KOCUCTEM U YPOOIKOCUCTEM.

buopasnoobpazue kak ¢akrop  ycroWumBocTH  sKocucteM. CoxpaHeHue

OHMOJIOTrMYeCKOro pa3HooOpasus Ha 3emiie

Yuenne B.U. BepHajackoro o 6uocdepe. I'paHuiipl, coctaB u CTpyKTypa Ouochepsl.
Kupoe BemectBo u ero ¢ynkmuu. OcoOeHHOCTH Omochepbl Kak Ti100ambHON
9KOocUCTeMbl. J[MHamMuveckoe paBHOBecue W oOpaTHas CBs3b B Omocdepe.
KpyroBopoThl BeliecTB ¥ OMOr€OXMMHUYCCKUE KB AJIEMEHTOB (yriiepoja, a3ora).
3oHanpHOCTH OHOCchepsl. OCHOBHBIC OMOMBI CYIITH

YenoBedectBO B Omocdepe 3emin. AHTPOTNOreHHBIE H3MEHEHHS B Ouocdepe.
I'mo0GanbHBIC SKOJIOTHYECKUE TIPOOJIEMBI.

OcHOBa PaIMOHAIBHOIO YIIPABICHUS MPUPOJIHBIMU PECYPCAMH M MX UCIIOIBb30BaHUE.

JlocTuxenust OMOJIOTUU U OXpaHa MPUPOIBI
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YYEBHO-METOJUYECKOE OBECIIEHEHHUE OBPA30OBATEJIBHOI'O
IMPOLOECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI U1 YYEHUKA

10 kiacc. buonorus, 6a3oBbii U yriryoneHHbI ypoBeHb. M.b Aradonosa. B.1 CuBormna3osa

Apoda

11 kmacc. buonorus, 6a3o0Bbiii u yriryoneHHsIi ypoBeHb. M.b Aradonosa. B.1 Cupormna3zosa.
Apoda
HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
UHTEPHET

bubmmoreka I{OK https://m.edsoo.ru/

POIII https://resh.edu.ru/subject/5/

OUIIN http://www.fipi.ru/
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