MHUHHUCTEPCTBO NPOCBEIEHUSI POCCUCKOM
OEJEPAIIUN
MunucrepcTBo oopazoBanusi Kuposckoii odJiactu
Ynpasienue o0pazoBanus axMuHucTpanuu CaH4ypcKoro

MYHUIMIIAJIBHOr0 okpyra Kuposckoii ods1actu
MKOY COHI c.MaTBuHYp

omxen, Y TBEPIKIEHO

Moanucak uuchpoBoii nonucsio: KyapseLesa Napuca
Ha

Kyﬂ pﬂ B Lle Ba gfg‘anc::’;;téﬁy COL C.MATBUHYP CAHUYPCKOIro

PAVOHA K/POBCKOW OBJTACTU, CN=KynpssLesa

Na puca Napnca

OcHoBakMe: 51 NOATBEPAAID 3TOT AOKYMEHT

PacnonoxeHue:
BrnagummnpoBHa &pansszeses,

: Kyzpssuesa JI.B.
Ne 115 ot 02.09.2024

PABOYASI IPOTPAMMA
(ID 1170533)

yueOHoro npeamera «buosiorus. Yriy0JgeHHbI YPOBEHDb)

s ooygaromuxcs 10 =11 xmaccos

MatBunyp 2024



MMOSACHUTEJ/IBHASA 3AIIMCKA

[Iporpamma no yue6HOMY npeameTy "buonorus" (nanee - OMOJIOTHs) HA YPOBHE CPETHETO OOIIETO
oOpa3oBaHus pazpaborana Ha ocHOBe DenepanbHOTO 3akoHa 0T 29.12.2012 No 273-D3 «O6 oOpazoBanuu
B Poccuiickoii ®enepaunn», PI'OC COO, Konuennuu npenojgaBanus yueoHoro npeamera «buosorus»
Y OCHOBHBIX TOJIOKEHUH (enepanbHoil paboueil mporpaMMbl BOCTIMTAHHS.

VYuebublii npeamet «buonorusy yriyonéunoro yposHs usydenus (10—11 kmaccol) saBiasieTcss 0THUM
U3 KOMIIOHEHTOB MpeaMeTHOH oOmacth «EcTecTBeHHO-Hay4YHbIE NpenMeTsn. COracHO MOJI0KEHUSM
®I'OC COO mnpodunbHble y4eOHBIE MpEIMETHI, W3ydaeMble Ha YIIIyOJIEHHOM YpOBHE, SBISIOTCS
crocoboM auddepeHimanuu oOydeHHsI Ha YPOBHE CpeIHEro oO0Iero oOpa3oBaHUS W TPU3BAHBI
o0ecrieynTh  TPEEeMCTBEHHOCTh  MEXKIy OCHOBHBIM  OOIIMM, CpEAHUM  OOLIMM,  CpEeTHHM
npodeccHOHATBFHBIM U BBICHIMM 00pa3oBaHHeM. B TO e BpeMsi KaXIblii U3 3TUX Y4EOHBIX IMPEIMETOB
JOJDKEH OBITh OPHUEHTHPOBAH Ha TPHOPUTETHOE peIIeHHEe 00pa3oBaTeIbHBIX, BOCIUTATEIBHBIX U
pa3BUBAIONINX 337a4, CBSI3aHHBIX C MpodopHueHTanneli 00yJaronuxcss 1 CTUMYJIUPOBaHUEM HHTEepeca K
KOHKPETHOM 00JIaCTU HAydyHOTO 3HaHHWA, CBSI3aHHOTO C OHWOJIOTHEW, METUIIMHOMN, DSKOJIOTHEH,
TICUXOJIOTUEH, CIOPTOM WJIM BOCHHBIM JIEJIOM.

[Iporpamma no yueOHoMy npeamety "buonorus" maér npeacraBieHue o 1EIN U 3a/1a4axX U3ydeHus
yaebHoro npenMera «buonorus» Ha yriiyOJI€HHOM YpOBHE, OTpenesseT 00s13arenbHoe (MHBApHUAHTHOR)
MIpEeIMETHOE COJIEp’KaHue, €ro CTPYKTypHpOBaHHUE IO pa3jeiaM U TeMaM, paclpeieseHHe MO Kaccam,
PEKOMEHAYET IOCJIEOBATEIbHOCTh HM3yYeHHs] Y4eOHOro Marepuaga ¢ Y4€TOM MEXKIPEAMETHBIX U
BHYTPUIIPEIMETHBIX CBSI3€H, JJOTUKU y4eOHOIO Ipoliecca, BO3PACTHBIX 0cOOeHHOCTeN obOydaronuxcs. B
mporpaMme 1o OWOJIOTHH pear30BaH MPHHIMI MMPEEMCTBEHHOCTH C W3YYEHHEM OWOJIOTHH Ha YpOBHE
OCHOBHOTO 0011ero oOpa3oBaHusi, O0j1aroaapsi 4eMy MpoCMaTpPUBAECTCs] HAPABIECHHOCTh Ha MOCIIEAYIOIIee
pa3BuTHE OHOJOTMYECKMX 3HAHW, OPHEHTUPOBAHHBIX Ha (POPMHUPOBAHWE ECTECTBEHHO-HAYIHOTO
MHPOBO33PEHHUS, 3KOJOTHYECKOTO MBIIUICHUS, TPEACTaBIEHUH O 370pOBOM o00pa3e KU3HU, Ha
BOCITUTaHHE OEpPEeKHOT0 OTHOUIEHHS K OKpy»Karolled MmpupoAHoi cpene. B mporpamme mo Ouonorun
TaKKe TMOKa3aHbl BO3MOXXHOCTH y4deOHOro mpemmera «buosorus» B peanusarnuu TpedoBanuit GI'OC
COO k miaHupyeMbIM JUYHOCTHBIM, METANpPEAMETHBIM M IpEeIMETHBIM pe3yibTaTaM OOy4eHUS U B
(hopMHUpPOBaHUM OCHOBHBIX BHUJOB y4eOHO-TIO3HABATEIbHOM AEATEIHLHOCTH 00YYaIOIIUXCSI IO OCBOEHUIO
coJiepaHus OHOJIOTMYECKOT0 00Opa30BaHUs Ha YPOBHE CPEIHETO 001Iero oOpa3oBaHMsl.

VYueOnpii mnpeamer «buoNOTHs» HAa YpPOBHE cpeAHero ooOmero oOpa3oBaHMs 3aBeplIiacT
Onoslornueckoe oOpa3oBaHWE B IIKOJE M OPUCHTHUPOBAH HA pacIIMpEHHUE W YIUIYOJICHWE 3HaHUH
oOyuaronuxcs O >KUBOW MPUPOJAE, OCHOBAX MOJIEKYISIPHOM M KJIETOYHON OHOJOruH, SMOPHOJIOTUU U
OMOJIOTHH Pa3BUTHSL, TCHETUKH, CEJIEKIINH, OMOTEXHOJIOTHH, SBOJIIOLIMOHHOTO YYEHUS U 3KOJOTHH.

N3yuenune yuebHoro mpenmera «buosorus» Ha yriiyOJ€HHOM YpOBHE OPHEHTHPOBAHO Ha
MOATOTOBKY OOYyYaromuxcsi K MOCIHEAYIOIIeMY MOJIy4eHUI0 OHOJOrH4ecKoro oOpa3oBaHMsI B By3ax U
OpraHM3aIsaX CpeaHero mnpodeccuoHanbHOro oOpa3oBaHus. OCHOBY €ro cojepaHHs COCTaBIIsET
cucTeMa OWOJIOTMUECKUX 3HAHWM, MOJYYEHHBIX NPU H3YyYEHHH OOYYaIOUIUMUCS COOTBETCTBYIOIIUX
CUCTEeMAaTUYECKUX Pa3ziesioB OMOJIOTUU Ha YpOBHE OCHOBHOTO 0011ero oopaszoBanus, B 10—11 knaccax atu
3HAHMS TOJYYalOT pa3BUTHE. TakK, pacIIMpeHbl U YriIyOJieHbl OWOJIOTMYECKHWE 3HAHHUS O PACTEHUSX,
KUBOTHBIX, Ipubax, OaKkTepusx, OpraHu3Me 4eIoBeKa, OOIINX 3aKOHOMEPHOCTSIX KU3HHU, JOTIOJTHUTEIHHO
BKJIIOUEHBI OHOJIOTUYECKHE CBEIEHUS TMPUKIAIHOTO U TOHUCKOBOTO XapakTepa, KOTOPBIE MOKHO
UCIO0JIb30BaTh KaK OPUEHTHUPHI Ui MOCIENyoero Beidopa npodeccun. BoszmoxkHa Taxke MHTErpanus
OMOJIOTUYECKUX 3HAHUHN C COOTBETCTBYIOIIMMH 3HAHUSIMHU, MMOTYYEHHBIMHU O0YJYarOIIMMHUCS MPU U3y4YECHUU
(bu3MKHN, XUMUH, Teorpa@uu 1 MaTeMaTHKH.

CtpykTypa mporpammsl 1o yueOHoMy mnpeamery "buosorus" orpaxaeT cHCTEMHO-YPOBHEBBIM U
HBOJIFOLMOHHBIA MOJAX0Abl K H3ydeHHto Owuonoruu. CorimacHo MM, U3y4yalOTCsl CBOWCTBa U
3aKOHOMEPHOCTH, XapaKTepHbIE MJIs JKUBBIX CHCTEM pa3HOrO YpOBHS OpPraHMU3allid, 3BOJIIOLUU
OpPraHM4ecKoro MUpa Ha 3emJie, COXpaHeHHs] OMOJIOTHYEeCKOro pa3HooOpa3us iaHeTsl. Tak, B 10 kmacce
U3Y4YalOTCsl OCHOBBI MOJICKYJISIPHOM W KJIETOYHOM OHOJOrMM, 3MOpPUOJIOTMM W OHOJOTMM DPa3BUTHA,
TeHETUKM M CEeJEeKIMM, OUOTEXHOJOTMHM U CHHTETUYECKOM OHOJOrMH, aKTyaJU3UPYIOTCS 3HAHMS
oOyyaromuxcs Mo OOTaHUKE, 300JI0TMM, aHATOMHUH, (usznonorun venmoreka. B 11 kiacce uzywarotcs
HBOJIIOLIMOHHOE YYE€HHUE, OCHOBBI 9KOJIOTUH M ydeHHE 0 Orocdepe.

VYuebnblil npeaMer «buonorus» npusBaH 00ecreunTs OCBOCHHE 00YJarOIIUMUC OHOJIOTHYECKUX
TEOPHl U 3aKOHOB, U1, MPUHIIUIIOB U MTPABUJL, JIEKAIIHUX B OCHOBE COBPEMEHHOI €CTeCTBEHHO-HAyYHOU
KapTUHBI MHpA, 3HAHUHA O CTPOCHHUH, MHOTOOOpa3uM U OCOOCHHOCTSX KJIETKH, OpraHu3Ma, MOMyJALuH,



OMOIIeH03a, APKOCHCTEMBI, O BBIJAIONIMXCS HAYYHBIX JOCTH)KCHUSX, COBPEMEHHBIX HCCIICIOBAaHUSIX B
OMOJIOTHH, TPUKIAIHBIX ACTEKTaX OWOJIOTHMYECKUX 3HAHUU. JlJis pa3BUTHS W TMOAJEp)KAaHUS HHTEpeca
oOydaromuxcss K OHOJOTUU HApsALy CO 3HAYUTEIBHBIM OOBEMOM TEOPETHUECKOTO Marepuaia B
COJICpP)KaHUU TMPOTPAMMBI IO OHOJOTHUU MPEIYyCMOTPEHO 3HAKOMCTBO C HUCTOPHEH CTaHOBICHHS U
Pa3BHUTHS TOW WU MHOK 001acT OMOJIOTHH, BKJIAJIOM OTEYECTBEHHBIX U 3apYOCIKHBIX YUEHBIX B PEIICHUE
BOKHEHIIINX OMOJIOTHYECKUX U SKOJIOTHYECKUX MPOOIEM.

Lenp w3ydenus yuebHoro mpenmera «buonorus» Ha yriayOn€HHOM YpOBHE — OBJIAJICHUE
00yUJaIONTUMUCS 3HAHUSMHU O CTPYKTYPHO-(DYHKIIMOHATBHON OpraHU3aIiH KUBBIX CHCTEM PAa3HOTO paHra
U TpUOOpETeHHEe yMEHWH WCIOJIh30BaTh ITH 3HAHUA B (OPMUPOBAHWU HMHTEpPEca K OINpeAeiIEHHOU
o0macTH TPOQEeCCHOHATBHON NEATENBbHOCTH, CBA3aHHOW ¢ OHONOTHMEH, WM K BBIOOPY Yy4eOHOTO
3aBeJICHUS IS TPOJIOJHKCHISI OMOJIOTHIECKOTO 00pa30BaHUS.

JlocTmkeHWe TIenu UW3ydeHus: ydeOHoro mpeamera «buonorus»y Ha yrryOJE€HHOM YpOBHE
obecrieunBaeTCs PEIICHUEM CIICIYIONTUX 33]1a4:

OCBOCHHE OOYYAIONIMMHKCS CHUCTEMBI OHMOJIOTMUSCKUX 3HAaHWUH: 00 OCHOBHBIX OHMOJOTHYECKHX
TEOPHSIX, KOHIEMIUAX, THIOTe3aX, 3aKOHAX, 3aKOHOMEPHOCTSIX U TMPaBWIAX, COCTABJISIONIUX
COBPEMEHHYIO ©CTECTBEHHO-HAyYHYI0 KapTUHY MHpa; O CTPOCHHWH, MHOTOOOpa3suu M OCOOCHHOCTSIX
OMOJIOTUUECKHUX CUCTEM (KJIETKA, OPTaHu3M, MOMYJISAINS, BHI, OUOTEO1eHO3, OMocdepa); O BLAAOIINXCS
OTKPBITHSIX U COBPEMEHHBIX HCCIICIOBAHUSAX B OMOJIOTHH;

03HAKOMJICHHE OOYYArOIIMXCS C METOJaMU TO3HAHUS >KHBOUW MPHUPOMIBI: HCCIEIOBATEIIBCKIMHI
METOJIlaMU OHOJIOTHYECKUX HayK (MOJEKYISIPHOW M KIETOYHON OHOJIOTHH, 3MOPHUOJIOTHU W OHOJIOTHUH
pa3BHUTHS, TCHETHKH M CEIICKIIMHA, OMOTEXHOJOTHMH ¥ CHHTCTUYCCKOW OWOJIOTHH, TaJICOHTOJIOTHH,
9KOJIOTHH); METOJITAMH CaMOCTOSTEIIFHOTO TTPOBEJACHHS OMOJIOTHYECKUX MCCIICIOBAaHUI B Ja00paTopun 1
B npupoe (HabIroaeHne, n3MepeHne, SKCIIEPUMEHT, MOJIETUPOBAHUE);

OBJIaJICHUE OOYYAIOMIMMHUCS YMCHHSIMH: CAMOCTOSTEIbHO HAXOJWTh, aHAIM3HPOBATH W
WCI0JIb30BaTh OMOJIOTHYECKYI0 HWH(GOPMAIHIO; ITOJIh30BAThCS OHOJIOTHYSCKOW TEPMHUHOJIOTHEH U
CUMBOJIMKON; YCTaHaBIMBATh CBSI3b MEXIY Pa3BUTHEM OHOJIOTMM M COLUAIbHO-3KOHOMHYECKUMHU H
HKOJIOTHYECKUMH TMpOoOJIeMaMH YEeJIOBEYECTBA; OLIEHMBATH IMOCIEACTBUS CBOEH JIEATENBHOCTH IO
OTHOIICHUIO K OKpYXKAloulell MpupogHON cpele, COOCTBEHHOMY 3/I0POBBIO U 3JI0OPOBBIO OKPYKAIOIIHUX
Josiel; 0OOCHOBBIBATH M COOMIOAATh MEpbl MPOGUIAKTUKH WH(EKIIMOHHBIX 3a00JeBaHUMN, MpaBHIIa
MOBEJICHUsT B Tpupone W obecreueHrus O€30MacHOCTH COOCTBEHHOM IKHU3HEACATEIBHOCTH B
Ype3BhIYAHBIX CUTYalUAX MPUPOJHOTO W TEXHOTEHHOTO XapaKTepa; XapaKTepu30BaTh COBPEMEHHBIE
Hay4yHbI€ OTKPBITUS B 001acTU OMOJIOTHH;

pa3BUTHE y OOYYAlOIIMXCS HWHTEIUICKTyalbHBIX M TBOPYECKHMX CIIOCOOHOCTEH B Ipolecce
3HAKOMCTBA C BBIJAIONIMMHCS OTKPBITUSAMU U COBPEMEHHBIMH HCCIEJOBAHUSIMH B OHMOJIOTHH,
pelaeMbpIMU €10 IpoOiieMaMy, METOJI0JIOTHEH  OHOJIOTHYECKOrO — MCCJEeIOBAaHUS, IPOBEICHUS
AKCIEPUMEHTAJILHBIX UCCIIEOBAHUM, pelieHns OMOJIOrMYeCKUX 3a7ay, MOAETUPOBAaHUS OHOJIOTUYECKUX
00BEKTOB U MPOLIECCOB;

BOCITUTaHHE Y 00yYarOMINXCs IIEHHOCTHOTO OTHOILICHUS K dKUBOM MPUPOJIE B 1IEJIOM U K OTAEITHHBIM
e€ oObekTaM H SBJICHUSM; (OPMUPOBAHHUE DSKOJOTHYECKOW, TEHETHYECKOW TI'pPaMOTHOCTH, OOIIei
KYJIBTYpPbI IOBEJICHUS B IPUPO/JIC; MHTETPAIIMH €CTECTBEHHO-HAYYHBIX 3HAHUH;

npuoOpereHue OOYUYAIOUIUMUCS KOMIIETEHTHOCTH B  PalMOHAIBHOM MPUPOJOTNOIH30BAHUH
(coOmroenue mpaBWiI TOBEJIEHUS B MPUPOJE, OXpaHbl BUIOB, DKOCHUCTEM, OHOCGhEpbl), COXpaHEHHH
COOCTBEHHOTO 3/I0POBbSI U 3[0POBBSl OKpYXKalIUX JroAe (cobmogeHuss Mep MNpodUIaKTHKU
3a0osieBaHuii, obecredeHre O€30MacCHOCTU KU3HENCSATENbHOCTH B  YPE3BBIYAMHBIX  CHUTYyaIHsIX
MIPUPOJTHOTO U TEXHOTEHHOTO XapaKTepa) Ha OCHOBE UCIOIB30BAaHUS OMOJIOTHUECKUX 3HAHUN U YMEHH B
MTOBCETHEBHOM JKU3HH,

CO3/[aHM€ YCIIOBUU ISl OCO3HAHHOTO BBIOOPA 00yJarOIUMHCS UHIWBUIyaTbHOW 00pa3oBaTeIbHOM
TPAeKTOPUH, CIOCOOCTBYIOIIEH  TMOcienymmeMy MnpodecCHOHATbHOMY  CaMOOINpPEACTICHUIO, B
COOTBETCTBUU C UHIUBUAYAIbHBIMU HHTEPECAMH U MOTPEOHOCTSIMU PETHOHA.

OO1ee YuCIO YacoB, OTBEACHHBIX HAa M3Y4YeHHE OMOJIOTMM Ha YIrIIyOJEHHOM YpPOBHE CPEIHEro
obmiero oopazoBanus, cocrasiseT 204 yaca: B 10 kmacce — 102 yaca (3 yaca B Heneno), B 11 kimacce —
102 yaca (3 vaca B HEe/IETIO).

Ot6op opraHu3anMOHHBIX (OPM, METOJOB U CPEACTB OOYyUeHHs OHOJIOTHM OCYIIECTBISETCS C
y4€TOM crienu(puKy ero coep kaHus U HAPaBIEHHOCTH Ha MPOJI0KEHHE OMOIOTHYECKOTO 00pa30BaHus
B OpraHU3aIUsAX CPEAHEro Mpo(ecCHOHATBFHOTO U BBICIIET0 00pa30BaHUsL.



OOsi3aTeNnbHBIM  yCIOBHEM TMpH  OOy4eHHH OWOJIOTMM Ha YIIyOJEHHOM YpPOBHE SIBIISCTCS
MpOBEACHUE JIA0OPATOPHBIX M IMpakTHYecKuX pador. Tawke ydacTue 0OyYaroUIUMXCS B BBINOJIHEHUH
MPOEKTHBIX U Y4eOHO-UCCIET0BATENBCKUX PAOOT.

B pabouyio mporpammy o Ouosioruu misi 10-11 kIaccoB BKIIFOUEHBI KIIFOUEBBIE OPUEHTUPHI U3
BOCIMTATEIFHON MPOTPaMMBI IIKOJIBI, © OHU YYTECHBI B ONIPECICHUN BOCIIUTATEIBHBIX 331a4 YPOKa.

1. I'pasicoancko-nampuomuueckoe gocnumanue:

- 3HAIOIINN U JTIOOSIIUN CBOIO MaJTyl0 pOJUHY, CBOM Kpail, UMEIOIHid npeacTaBieHue o Pogune - Poccun,
€€ TEpPUTOPHUH, PACTIOJIOKEHNH;

- TIOHUMAIOIIUI CBOIO CONPHYACTHOCTh K MPOILIOMY, HACTOSAIIEMY M OYyAyIIeMy pOJHOTO Kpas, CBOEH
Ponunsl - Poccun, Pocculickoro rocynapcrsa;

2. /lyxoeno-upaecmeennoe 60CnuUmMaHue:

- CO3HAIOUMH I[EHHOCTh KaXJOW YEJIOBEYECKOW JKWU3HH, NPU3HAIOINWNA WHIUBHIYAJIBHOCTE U
JOCTOMHCTBO KaX0Tr0 YeJIOBEKa;

- IOOpOKeNaTeNbHBIN, MPOSBISIOMINN COMEPEKUBAHNE, TOTOBHOCTh OKa3bIBaTh MOMOIIlb, BBIPAKAIOITUN
HETIPUSATHE TOBEICHUS, TPUUMHAIOMIETO (U3UYECKUN U MOPAJIBHBIN BpEea JAPYTUM JIIOASIM, YBaKAIOIIUH
CTapIIuX;

- YMEIOIUN OI[EHWUBATh MOCTYNKH C TMO3UIIMU WX COOTBETCTBUS HPABCTBEHHBIM HOPMaM, OCO3HAIOIIUH
OTBETCTBEHHOCTH 32 CBOU MOCTYIIKH.

3. @u3uueckoe eocnumanue, Hopmuposanue Kyaibmypol 300p06bs U IMOUUOHAILHOZ0 O1AZONOTIYHUA:
- OEpeXHO OTHOCAIIUHCA K (PU3MUECKOMY 3J0POBBIO, COOJIOAIONINI OCHOBHBIC ITPaBWIa 3I0POBOTO U
0e30macHOTO I ce0s1 U JPYTUX JIFoAei oOpasa Ku3HH.

- BJIQ/ICIONINIT OCHOBHBIMU HAaBBIKAMH JINYHOW TUTHEHBI, 0€30ITaCHOTO TIOBEACHUS TIPUPOJIC;

4. DKonozuueckoe ocnumanue:

- IOHUMAIOUIUH HEHHOCTh NPUPO/IbI, 3aBUCUMOCTD KU3HU JIFOJEH OT IPUPOBI, BIUSHUE JTOJEH Ha
MIPUPOJTY, OKPYKAIOIILYIO CPENY;

- MPOSIBJIAIOIININ JTI000Bb U OEpeKHOE OTHOIICHHUE K MPUPOJAE, HEMPUATHE IEHCTBUHN, MPUHOCALINX BpE.l
MIPUPO/ie, 0OCOOCHHO JKUBBIM CYIIECTBAM;

- BBIP@XKAOIIHUI TOTOBHOCTh B CBOEH JAEATEIBHOCTH MPUIEP)KUBATHCS SKOJIOTUYECKUX HOPM.

5. Ilennocmu nayunoz2o no3nanus:

- BBIPQXKAIOLIUI MO3HABATENIbHbIE MHTEPECHl, AKTUBHOCTbH, JIIO003HATEIBHOCTh M CAMOCTOSITEJIBHOCTD B
[MO3HAHUH, UHTEPEC U YBAKECHHUE K HAYYHBIM 3HAHUIM, HAYKE;

- o0Onajarouuii epBOHAYAIBHBIMU MIPEJICTABICHUIMHU O MIPUPOAHBIX 00BbEKTaX, MHOTOOOpa3uu 00BEKTOB
U SIBJICHUM MPUPO/IbI, CBSA3U )KUBOW U HEKUBOM MPUPObI, O HAYKE, HAYYHOM 3HAHUU;

- UMEIOIIMH IICPBOHAYAIIbHBIC HABBIKH Ha6J'IIO,Z[eHHfI, CUCTEMATHU3allMkd N OCMBICIICHHUA OIIbITa B
eCTCCTBeHHO-HaquOﬁ obnactu 3HaHMHA.



COIAEPKXAHUE OBYYEHUA
10 KJIACC

CopnepxaHue NpPOrpaMMbl, BBIJEIEHHOE KYPCUBOM, HE BXOJUT B IPOBEPKY IOCYAAPCTBEHHOU
uroroBoit arrecraruu (I'MA).

Tema 1. buosiorusi kak Hayka

CoBpemeHHass OuoJjorusi — KOMIUIEKCHas Hayka. KpaTkas uCTOpusi pa3BUTHUS OHOJIOTHUM.
Buonornyeckne Hayku W m3ydaemble UMU TpoOieMbl. DyHIaMEHTaIbHBIC, MPUKIAIHBIE U TIOMCKOBHIE
Hay4yHbIE UCCIIEIOBAHUS B OMOJIOTHH.

3nayenue Ouonoruu B (HOPMUPOBAHMHM COBPEMEHHON €CTECTBEHHO-HAYYHOW KapTHHBI MUpA.
[Ipodeccun, cpsizanHble ¢ OuosoTHEl. 3HaYeHWE OMOJIOTHMH B MPAKTUYECKOH NESATEIHLHOCTH YelIOBEKa:
MEUIINHE, CEIbCKOM X035ICTBE, IPOMBIIIJIEHHOCTH, OXPaHE MPUPO/IbL.

JdeMoHcTpanuu

[Toptpetsl: Apuctorens, Teodpact, K. Jlunneir, XK. b. Jlamapk, Y. Hapsun, Y. T'apseii, I.
Mennens, B. WU. Bepunanckuii, U. II. TlaBnos, . . Meunukos, H. 1. Basunos, H. B. Tumodees-
Pecosckuii, k. Yorcon, ®@. Kpuk, /1. K. benses.

Tabmuis! u cxembl: «CBsi3b OMOJIOTHH C JPYTUMHU HayKamMu», «Cuctema OMOJIOrMUECKUX HAYKY.

Tema 2. 7KuBble cucTeMbl U UX H3YUYeHHE

XKusble cucTeMbl Kak MpeaMeT u3ydeHUs Ouonoruu. CBOICTBa JKUBBIX CHUCTEM: €AWHCTBO
XMMHUYECKOTO COCTaBa, JIUCKPETHOCTh M LEIOCTHOCTb, CIOKHOCTh U YHOPSJOUYEHHOCTh CTPYKTYpBI,
OTKPBITOCTh, CAMOOPraHMU3alMsl, CAaMOBOCIIPOM3BENECHHE, PA3APAKUMOCTb, H3MEHYUBOCTb, pOCT U
pa3BUTHE.

YPOBHU OpraHM3alvy >KUBBIX CHCTEM: MOJEKYJAPHBIN, KIETOYHBIN, TKAHEBBIA, OPraHU3MEHHBIN,
MOMYJISIIUOHHO-BUIOBOM, ~ AKOCHCTEMHBIM  (OuoreoneHotuueckuit),  Ouocdepusiii.  IIpomueccsl,
MIPOUCXOJISIINE B KUBBIX cucTeMaX. OCHOBHBIE NMPU3HAKU KUBOTO. JKU3Hb Kak Gopma CyliecTBOBaHUSA
Marepun. Hayku, nzydaromue >kMBble CHCTEMbI Ha Pa3HbIX YPOBHSIX OpPraHN3aluu.

N3yuenne >kuBBIX cucTeM. Mertonsl Owojornyeckod Hayku. HaOmroneHue, wu3MepeHue,
AKCIIEPUMEHT, CUCTeMaTu3alus, MeraaHanu3. [loHsTHE O 3aBUCMMOW M HE3aBUCUMOW MEPEMEHHOM.
[TnanupoBanue skcrepuMenTa. [locranoBka u npoBepka runote3. Hynepas runotesa. [lonarue BeIOOpKH
n e€ poctoBepHOCThb. PazOpoc B Ouonormyeckux AaHHbIX. OIleHKa JOCTOBEPHOCTH IOJYYEHHBIX
pe3ynbTaToB. I[prunHbI HCKaXKEHUs pe3yNbTaTOB IKCIIEpUMEHTa. [IoHATHE CTATUCTUYECKOTO TECTA.

JdemoHcTpauuu

Tabmuupsl u cxembl: «OCHOBHBIE TMpPHU3HAKU JKU3HW», «buonornueckue cucreMbl», «CBoiicTBa
JKUBOM MaTepun», «YPOBHH OpraHu3aluy XKUBOW MPUpOAbD, «CTpO€HUE KUBOTHOU KIIETKW», «TKaHU
AKUBOTHBIX», «CHCTEMbI OPraHOB YEJIOBEYECKOT0 Opranusmay, «buoreonenos», «buocdepar», «MeTo bl
W3Y4YEHUS KUBOU MPUPOIBDY.

O6opynoBanue: jgabopaTopHoe OOOpyIOBaHUE [UIsl MPOBEACHHS HAOIIOJCHUM, HW3MEpEeHHI,
JKCIIEPUMEHTOB.

IIpakTHyeckas padora «Vcrnonap30BaHUEe pa3IMYHBIX METOAOB IPU U3YYEHHUH KUBBIX CUCTEM .

Tema 3. buosiorusi KjieTkn

Knetka — cTpykTypHO-(yHKIIMOHANBHAS €IUHUIIA KUBOTO. McTopus OTKphITUS KiieTku. PaboTsl P.
I'yka, A. JleBenryka. Knerounas teopus (T. IlIBann, M. Illneiinen, P. Bupxos). OCHOBHBIE MOJIOKEHUS
COBPEMEHHOM KJIETOYHOW TEOPUH.

MeTtoabl MOJEKYISIPHONW U KIETOYHOM OMOJIOrMM: MUKPOCKOMHMS, XpoMartorpadus, snekTpodopes,
METOJT MEYEHBIX aToOMOB, JuddepeHInaIbHOe eHTPUPYTUPOBaHUE, KYyIbTHBUPOBAHUE KJIETOK.
Uszyuenue ¢huxcuposanuvix Kiemox. IICKTPOHHAas MHUKpockonusi. Kougokanvhas mukpockonus.
Bumanvnoe (npusicusnennoe) uzyuenue Kiemox.

JdeMoHcTpanuu

IToptpetsr: P. I'yk, A. JleBenryk, T. [lIsann, M. [llneiinen, P. Bupxos, K. M. bap.

Tabnuuel 1 cxembl: «CBETOBOM MHKPOCKOID», «IJIEKTPOHHBIM MHKpockom», «Mcropus pa3Butus
METO/I0B MUKPOCKOITUI.

OO6opynoBaHMe: CBETOBOM MHUKPOCKOI, MHUKpPOIIpEenapaTrbl pacTUTEIbHbIX, JKMBOTHBIX U
OaKkTepHUaIbHBIX KIETOK.



IIpakTuueckas padora «V3yueHune MeTOAOB KIETOYHOH Ouonoruu (xpomatorpadus,
anekrpodopes, muddepennuanpHoe neHTpudyrupoanue, [TLP)».

Tema 4. XumMnueckasi OpraHu3anus KJIeTKU

XUMHUYECKUN COCTaB KJIETKH. Makpo-, MUKpPO- M yIbTPaMUKPONIEMEHTBI. Boma u €€ poiib Kak
pacTBOpUTEIN, peareHTa, y4acTHE€ B CTPYKTYPUPOBAaHUM KIETKH, TEIUIOPErYIsuu. MuHepaibHble
BELIECTBA KJIETKH, UX OMOJIornyecKas posib. Posib KaTHOHOB ¥ AaHMOHOB B KJIETKE.

Oprannueckue BeliecTBa KIETKU. buonornuyeckue monumepsl. benku. AMUHOKHUCIOTHBIM COCTaB
6enkoB. CTpyKTypsl OenKkoBOi Monekyinsl. [lepBuynas cTpykrypa Oenka, menTuaHasi cBs3b. BropuuHas,
TpEeTUYHAs, YeTBepTHUHAS CTPYKTYyphl. [lenarypamms. CsoiictBa OenkoB. Kiaccudukanms Oenkos.
buonoruueckue pynkum 0enxoB. [lpuonsi.

VYrneBoasl. MoHocaxapuIpl, aucaxapuibl, OJUrocaxapujpl M mnonucaxapuisl. OOmMNA MJaH
CTpOCHUS M (PU3UKO-XUMHUYECKUE CBOMCTBA yIiIeBOA0OB. bronornueckuie QyHKINU yriieBOIOB.

Jlunuaer. TwapodunsHO-TUApOPOOHBIE cBoMcTBa. Knaccudukanus nunumgos. Tpuriuuepusl,
dhochomunuasl, BOCKH, cTepousl. bruomornueckue ¢pyHKImy aunuaoB. O01me cBOMCTBAa OMOIOTUUECKUX
MeMOpaH — TeKy4ecTb, CHIOCOOHOCTh K CaMO3aMbIKaHHUIO, MTOJIYIPOHUIIAEMOCTb.

Hyxneunosbie kucnotel. JIHK nu PHK. Ctpoenune nyknennoBbix kucinoT. Hykneoruast. [Ipunimn
komruieMeHTapHocTu. [Ipasuno Yapradgda. Crpykrypa JJHK — nBoiinas cnupans. MecToHaxoxaeHHe U
ounonornueckne Gpynkuu JHK. Buast PHK. ®ynkunn PHK B kietke.

Crtpoenue monekynsl AT®. Makpospruyeckue cBsizu B Mosiekyse AT®. buonornueckue dhyHkium
AT®. BoccraHoBeHHBIE IEPEHOCUNKH, UX (PYHKITUU B KIETKE. /[pyeue Hykneozuompugpocghamor (HTD).
CexenupoBanue [IHK. Memoowl eenomuxu, mpanckpunmomuxu, npomeomuxu.

CrpykrypHas Ouosorusi: Ouoxumuyeckue U OuodU3MUEecKHe HCCIEAOBaHMUS COCTaBa W
MIPOCTPAHCTBEHHOM CTPYKTYpbl OnoMotiekyll. Mooderupoganue cmpykmypsl u QyHKYull 6UOMONEKYT U UX
Komniexkcos. Komnvromepuwiii ouzaiin u opeanudeckuil cunmes 6UOMONEKY U UX HeNPUPOOHBIX AHANO208.

JdeMoHcTpanuu

[Toptpetsr: JI. Tlomuur, dx. Yorcon, ®@. Kpuk, M. Yunkuunc, P. ®panknun, ®. Cosurep, C.
[Ipy3unep.

Huarpammsl: «Pacripenenenne XMMUYECKHX 3JIEMEHTOB B HEXHMBOM Tpupojae», «Pacnpenenenue
XUMUYECKUX 3JIEMEHTOB B )KMBOU IPUPOJIEN.

Tabmuusr 1 cxembl: «llepuognueckas Tabmuna XUMUYECKHX 3JIEMEHTOB», «CTpoeHHEe MOJEKYIbI
BOJbI», «BemecTBa B cocTaBe opraHu3MoBy, «CTpoeHHe MOJICKYJbl Oenka», «CTpYyKTypbl OEIKOBOM
MOJIEKYJb», «CTpoeHue MOJIEKYNl YIJIEBOJAOB», «CTpoeHHE MOJeKyn JunuaoB», «HykienHobie
KUCHOTBIY, «CTpoeHue MoJiekyabl ATDy.

O6opynoBaHue: XUMUYECKas IOCyJia U 000pyJ0BaHHUE.

JladopaTopHas pa6ora «OOHapyxeHHE OCITKOB C MOMOIIbIO KAYeCTBEHHBIX PEAKITUI.

JlabopaTtopHasi pabGora «lccnenoBaHne HYKIEHHOBBIX KHCJIOT, BBIJCICHHBIX U3 KIETOK
Pa3IMYHBIX OPraHU3MOBY.

Tema 5. Ctpoenue n yHKUMM KJIETKH

Tunel  KJIETOK: dSykapuoTHUeckas W  mpokapuotuyeckas. CTpyKTYpHO-(QYHKIIHOHAIbHBIE
00pa3oBaHUs KIETKH.

Crpoenue mnpokapuotuueckoil kietku. Kietounas crenka Oakrepuit u apxeil. OcoOEHHOCTH
CTpOeHUSI reTepoTpodHON U aBTOTPO(HON MPOKAPUOTUYECKHX KIETOK. MecTo M poiib MPOKapHoT B
OHOLIEHO3aX.

CrpoeHue W (QYHKIMOHUPOBAHUE OSYKapUOTHYECKOW KieTku. [lmasmarmdeckas wmemOpaHa
(mnazmanemma). CTpykTypa Iuta3Matudeckoil MeMOpaHbl. TpaHCIOPT BeIIECTB yepe3 IUIa3MaTHYECKyIo
MeMOpaHy: naccuBHbIN (Iuddy3us, obneruéHHas nud¢ys3us), akKTUBHBIN (NEPBUYHBIM U BTOPUYHBIH
akTUBHBIH  TpaHcnopt). [lomymponunaemocts MemOpaHbl. PaGora HaTpuii-KanueBOoro Hacoca.
OHAOLUTO3: MUHONIUTO3, aronuTo3. Jk301uTo3. Knerouynas crenka. CTpykTypa U GYHKIUHN KIETOYHOMN
CTEHKU PACTeHUM, TpuOOB.

[urommazma. Iluto3ome. Ilurockenmer. JIBwkenue nuroruiasmbl. OpraHouisl — KJIETKH.
OnHomeMOpaHHBIE OpraHoMIbl KIETKH: sHAomiazMatudeckas cerb (OIIC), ammapatr [onbmkw,
JIM30COMBI, UX CTpOE€HUE U (QYHKIUH. B3auMOCBs3b 0THOMEMOpPAHHBIX OPraHOMJIOB KieTkH. CTpoeHue
TPaHYJIAPHOTO peTuKynayma. Mexanusm nanpasnenus 6eaxos ¢ IOIIC. CHUHTE3 pacTBOPHUMBIX OEJKOB.
Cunte3 kieTrouHblx MeMmOpaH. [nmaakuii  (arpaHynspHbIN)  9SHAOIUIA3MATHYECKUH  PETHKYIYM.
CexperopHnas pyHkius annapara ['onsmku. Moougurkayusa benxos 6 annapame I onvoocu. Copmuposka



benxkos 6 annapame I[onvoxcu. TpaHCHOPT BEIIECTB B KIETKE. BakKyolln pacTUTENBHBIX KIETOK.
Knerounslii cok. Typrop.

[lonyaBTOHOMHBIE OPraHOMUAbI KJIETKN: MUTOXOHJPUH, IJIACTUIBL. [Ipoucxodcoenie MumoxoHoputi
u nracmuo. Cumbdbuozcenes (K.C. Mepeoickosckuti, JI. Mapeynuc). Ctpoenue u GyHKIIMH MHUTOXOHAPUH H
wiactua.  [lepBuyHble, BTOPUYHBIE M CIOXHBIE IUIACTHIBI  (POTOCHHTE3MPYIOMIMX  JYKAPHOT.
XJI0pOIIACThI, XPOMOILIACTBI, JIEMKOIIACTHI BHICHIUX PACTEHUM.

HememOpanusie opranouap! kieTkun CtpoeHne M (YHKIMHM HEMEMOPaHHBIX OPraHOWIOB KIIETKH.
PubGocomel. Ilpomesxcymounvie ¢unamenmoi. MUKpOOUITaAMEHTBI. AKMUHOBbIE MUKPOQDUIAMEHMbI.
MpllieyHble KIETKU. AKMuUHo8ble KOMNOHEeHmbl Hembluleunblx kiemok. Muxporpydouku. Kiietounslii
ueHtp. CTpoeHue M JBWXKEHHE >KTYTUKOB U pecHUYEK. MHKpOTpyOOUKM uMTOIUIa3Mbl. LleHTpHoIb.
Benxu, accoyuuposanmnvle ¢ muxpoguramenmamu u muxkpompybouxkamu. Momopmvie 6eaxu.

Snpo. Obonouka sipa, XpOMaTHH, KapuoIiazMa, SAPHIIIKA, UX CTpoeHne u QyHKIUH. SnepHbIii
6enkoBbIi MaTpuKe. [IpocTpaHCcTBEHHOE pacONIOKEHUE XPOMOCOM B HHTEP(HA3HOM sIApE. DYXpoMamun u
ecemepoxpomamun. benku XpomaTUHA — THCTOHBI. JJunamuxa si0ephol 000n0uku 6 mumose. AoepHulil
Mpancnopm.

Knerounsie BxmtoueHus. CpaBHUTENbHAS XapaKTEPUCTHKA KIETOK JYKapHOT (pacTUTENbHOMH,
KUBOTHOM, TpHUOHOI).

JdeMoHcTpanuu

[Toptpetsl: K.C. MepexkoBckuid, JI. Maprynuc.

Tabmumpsl u cxembl: «CTpoeHHE 3YKapHUOTHYECKOW KIeTKn», «CTpoeHue >KUBOTHOW KIIETKU,
«CTpoeHHMEe  pacTUTENBbHOM  KIeTKW», «CTpoeHwe  MuTOXOHApum»,  «Smpo»,  «CrpoeHue
MIPOKAPUOTHYECKOHN KIETKI.

O6opynoBaHHe: CBETOBOM MHUKPOCKOI, MHUKpPOIpENnapaThl PAacTUTENbHBIX, KHUBOTHBIX KJIETOK,
MUKpOTMpernaparbl 6aKTepUabHbIX KJIETOK.

JlaGoparopHas padora «/3yueHne CTpOCHUS KIETOK Pa3JIMYHbIX OPTraHU3MOB).

IIpakTHyeckasi padora «/3yueHne CBOWCTB KICTOYHOW MEMOpaHBI.

JlabGoparopHas padora «VccnenoBanue mia3mMoliv3a 1 JemIa3MoJIn3a B pACTUTENbHBIX KIETKAX.

IIpakTnueckas padora «/3ydyeHnue ABMKEHUS HUTOIIA3MbI B PACTUTEIBHBIX KIETKaX».

Tema 6. O0MeH BellecTB U NMpeBpalleHne JHEPruM B KJIeTKe

AccuMmAMsS U JUCCUMMIIALMS — JIBE CTOPOHBI MeTabonu3ma. Tumbl OoOMEHa BEIIECTB:
aBTOTPO(HBIH W TeTepoTpodHBIN. YYacTHe KHCIOpOoAa B OOMEHHBIX IIpoIeccax. DHEPreTHYeCKOe
obecrieuenue kietku: mnpeBpamieHue AT®D B oOMeHHBIX mporeccaX. DepMEeHTATUBHBIA XapakKTep
peakuuil KiIeToyHoro wmetabonu3ma. DepMeHThl, MX CTPOEHHE, CBOMCTBA W MEXaHU3M JCHCTBHUSL.
Kodepmentsl. Otnuuns (GepMeHTOB OT HEOPraHMYECKHX KaTalu3aTopoB. benku-akTuBaTtopbl U Oeiku-
MHTUOUTOPBI. 3aBUCUMOCTh CKOPOCTH (pepMEHTATUBHBIX PEAKIU OT Pa3IMYHBIX (PAKTOPOB.

[lepBHUUHBIN CUHTE3 OPTrAaHUYECKUX BEUIECTB B KieTke. DOTOCUHTE3. AHOKCUCEHHbIU U OKCUCEHHbIU
Gpomocunmes y b6axmepuii. Ceemocodouparowjue nueMeHmovl U nUSMeHmMbl peaKxyuoHHo2o yewmpa. Ponb
XJIOPOTUTIAcTOB B mporecce Gorocunre3a. CeroBas u TeMHOBas (a3bl. Pomoovixanue, Cz-., Cs- u CAM-
munvl gpomocurmesa. IIpoayKTUBHOCTh (OoTOCHHTE3a. BnusHHe pa3nuuHbIX (PAKTOPOB HA CKOPOCTH
¢dboTocunTe3a. 3HaueHue PoTocUHTE3A.

XemocuHre3. Pa3zHooOpasue OpraHM3MOB-XEMOCHHTETUKOB: HHUTpUGUIUpPYIOIIHE OaKTepuu,
xKese300aKkTepun, cepoOaKTepuu, BOJIOPOAHbIE OaKTeprH. 3HAUEHUE XEMOCHHTE3a.

AnaspoOHble opraHu3Mbl. Buasl Opoxenus. I[IpoaykTel OpoKeHHS W UX HCIOJIb30BAHHE
4eloBeKOM. AHa pOOHBIE MUKPOOPTraHU3MbI KaK 00BEKThl OMOTEXHOJIOTHH U BO30YAUTENTH O0JIe3HE.

AspoOHBIE OpraHM3Mbl. DTallbl dHepreTudeckoro oomMena. [loxroroBurenbHelii stan. ['mukonus —
0ECKUCIOPOAHOE paCIIEIIEHHE TTTIOKO3BI.

buonoruueckoe OKUCIEHHME, WM KJIETOYHOE [bIXaHWe. Poib MUTOXOHApHII B Ipoleccax
ouonornyeckoro okucienus. Lluknuyeckue peakuuu. OxucnutensHoe ¢ochopunupoBanue. IHepeus
Membpannoeo  epaouenma  npomonos. Cunmez AT®D: paboma npomounnou ATD-cunmasol.
[IpeumymiectBa  a’poOHOro myTM oOMeHa BeUIeCTB Mepel  aHadpoOHbIM. D(P(PEeKTUBHOCTh
SHEPreTUYEeCKOro 0OMeHa.

JdeMoHcTpanuu

IToptpersr: [x. Ilpuctim, K. A. Tumupsszes, C. H. Bunorpanckuii, B. A. Ourensrapar, II.
Mutuenn, I'. A. 3aBap3uH.



Tabmuier u cxembl: «DoToCHHTE3Y», «DHEpreTHUecKuil 0oMen», «buocunres 6enkay, «CtpoeHue
bepMmenTa», «XEeMOCHHTE3Y.

OO6opynoBaHue: CBETOBOM MHKPOCKOI, OOOpYIOBaHHE Ui TNPUTOTOBJICHUS TOCTOSHHBIX |
BPEMEHHBIX MUKPOIIPENAPATOB.

JlaGopaTtopHass padora «l/3yueHHe KaTaJTUTHUECKOW aKTHUBHOCTH (epMEeHTOB (Ha mpumepe
aMuUJIa3bl WIK KaTanas3bl)y».

JlaGopatopuas padora «3ydyeHue (EepMEHTATHBHOTO DPACHICIICHHS IEPOKCHAA BOJOpOJa B
PaCTUTENBHBIX U )KUBOTHBIX KIIETKAX).

JlagopaTopHasi padota «CpaBHEHHE TIPOIECCOB (DOTOCHHTE3a U XEMOCHHTE3a.

JladopaTopHas padora «CpaBHEHUE MMPOLIECCOB OPOKEHUS U JIBIXAHUS.

Tema 7. HacieactBeHHasi HHpopManus U peajau3anus eé B KJIeTKe

Peakuuu mMarpuuHoro cunresa. [IpyHIMII KOMIIJIEMEHTAPHOCTH B PEAKLMSIX MAaTPUYHOIO CHUHTE3A.
Peanuzamust macienacTBeHHOW wuHGopManyu. ['eHETHYECKMH KOJI, €ro CBOWCTBAa. TpaHCKpUIIIUA —
MarpuuHblii cuHTe3 PHK. IlpuHOuMIel TpaHCKpUNIMHU: KOMIUIEMEHTApHOCTh, AHTHUIAPAIIEIBHOCTD,
acumMmeTpuuHOCTh. Cospesanue mampuunvix PHK 6 sykapuomuueckoii kiemxe. Hexooupyrowue PHK.

Tpancnsus u e€ sranel. Yuactue TpancnopTHeix PHK B Onocunrese 6enka. YcinoBust 6MocruHTe3a
oenka. KogupoBanue aMuHOKHUCIOT. Posib pubocom B OMOCcHHTE3e Oelka.

Coepemennvie npedcmasnenus o cmpoeruu 2enos. OpraHuzanusi reHoMa y poKapHoT U SYKapHOT.
Perynsuust aktuBHOCTH TeHOB y mipokapuoT. ['unoresa onepona (. Kako0, XK. Mano). Monrexyrsapuoie
MeXanuzmbl IKCnpeccuu 2enog y sykapuom. Ponv xpomamuna 6 pecynsyuu pabomer 2enos. Perynsauus
0OMEHHBIX MPOIECCOB B KileTke. KieTouHslit romeocTas.

Bupychl — HeksleTouHble (OpMBI )KU3HU U 00IUTraTHBIE Mapa3uThl. CTPOEHHE MPOCTHIX U CIOKHBIX
BHPYCOB, pPETpOBHUPYCOB, Oaktepuodaron. Kusneumwiti yuxn JHK-coodepocawux eupycos, PHK-
cooeparcawux eupycos, bakmepuogacos. Oopamuas mpancKpunyus, pesepmasa, uHmezpasd.

Bupycupie 3a0osneBaHus 4enoBeka, kHBOTHBIX, pactenuid. CIINJ], COVID-19, counmanbHbie U
MEJUIMHCKUE MPOOIEMBIL.

Buoungopmamuka: unmeepayus u ananuz 6Gorvuiux maccusos («bigdatay) cmpyxmyphuix
buonocuueckux oOanuvix. Hanomexmonocuu 6 o6uonocuu u meouyuwne. Ilpocpammupyemvle @yHKyUU
benxos. Cnocobvl 0ocmasKu 1eKapcme.

JdemoHcTpauuu

[Toptpetsr: H. K. Konsuos, /1. Y. IBaHOBCKUHA.

Tabnuup! u cxembl: «buocunTes 0enkay, «I'eHeTnaeckuit Koy, «Bupyce», «bakrepuodaruy.

IMpakTuyeckas padora «Co3gaHue MOJEIN BUPYCa.

Tema 8. JKu3zHeHHBIN HUKJ KJIETKH

Knerounslii mukim, ero nepuonasl U peryisinus. Uutepdaza u mMuto3. OcoOEHHOCTH MPOLIECCOB,
npoTtekarmux B uHrepdasze. [loaroroBka kietku k nenenuro. IlpecunreTnyeckuii (IOCTMUTOTUYECKHI),
CUHTETUYECKUN U MOCTCUHTETHUYECKUH (IIPEMUTOTUYECKHI) epro bl HHTEP(A3HL.

Marpuunbiii cunte3 JJHK — permukanus. [Tpunmuner permnkanuu [IHK: xommmeMmeHTapHOCTSD,
MOJIYyKOHCEPBATUBHBIN CHHTE3, aHTHMNapaienbHOCTh. Mexanusm perkanuu JITHK. Xpomocomsl.
Crpoenue xpomocom. Temomepbl H TeroMepasa. XPOMOCOMHBIH HaOOp KIETKH — KapUOTHII.
JIMTIIONAHBIN U TarIONAHBIN HA0Ophl XpoMOCOM. ["'oMonornyHbie XpoOMOCOMBI. [10710BbIE XPOMOCOMBI.

Jenenue kinetkn — mMuTo3. CTaauM MHTO3a M MPOUCXOMAILIME B HUX MpoOIEcChl. THMBI MUTO3a.
Kapuoxkunes u nurokunes. buonornueckoe 3HaueHne MUTO3a.

Perymsmus MuTOTHYECKOTO LIUKIIA KIETKHU. [IporpaMMupyemas kjaeToyHasi TuOeb — aromnTos.

Knerounoe sapo, XpoMocombl, (YHKUMOHAJIbHAsA TeHOMUKA. Mexanuzmvl npoaughepayuu,
ouppepenyuposru, cmapenus u eubenu kiemox. «L{ugpposas knemka» — 6uoungopmamuieckue mooenu
DYHKYUOHUPOBAHUS KIEMKUL.

JdeMoHcTpanuu

Tabmuis! 1 cxeMbl: «OKU3HEHHBIN UK KIETKN», «MuTo3y», «CTpoeHne xpoMocomy, «Pernukanus
JIHK>.

O6opynoBaHue: CBETOBOM MUKPOCKOI, MUKpoOTIpenapathl: «MHUTO3 B KJIIETKaX KOPEIIKa JIYKa.

JlabopaTopHas padora «/3ydeHne XpoMOCOM Ha TOTOBBIX MUKpPOIIpEnapaTax.

JlabopaTopuasi pa6ora «HabmoneHne MuTo3a B KJIETKaX KOHYMKA KOpeIIKa Jyka (Ha TOTOBBIX
MUKpOTIpenaparax).

Tema 9. CTtpoenne u pyHKIMH OPraHu3MoB



buonoruueckoe pasHooOpazue opraHuzMoB. OJHOKIETOYHBIE, KOJIOHUAIbHBIE, MHOTOKJIETOUHBIE
OpraHU3MBI.

OCOOEHHOCTH CTPOEHUSI M KHU3HEICATEILHOCTH OJHOKJIETOYHBIX OpraHu3MoB. bakrepuu, apxew,
OJTHOKJICTOYHBIE I'PUOBI, OJHOKIETOYHBIE BOJOPOCIH, APYrUe NPOTUCTHL. KOoOHNaNbHBIE OpPraHu3MBl.

B3auMocCBs3p 4acTeil MHOIOKJIETOYHOIO OpraHu3Ma. TKaHHM, OpraHbl M CHUCTEMBI OPraHOB.
Opranusm Kak enuHoe 1esoe. 'omeocras.

Tkanu pacreHuil. TUOBl pacTUTENbHBIX TKaHEW: oOpa3oBareibHas, MOKPOBHAs, IPOBOJALIAL,
OCHOBHasA, MexaHuyeckas. OCOOCHHOCTH CTpOeHHs, (DYHKIMH W paCIOJIOKEHUS TKaHEH B opraHax
pacTeHui.

TkaHM >KMBOTHBIX M 4Ye€JIOBEKAa. THIIBI XKMBOTHBIX TKAaHEH: JSIUTEIUAIbHAsA, COCIUHUTEIbHA,
MbIIeyHasi, HepBHasi. OCOOEHHOCTH CTPOCHHUsI, PYHKIMI M PACMIOJIOKEHHS TKAaHEH B OpraHax XUBOTHBIX
U YEJIOBEKa.

Opranbl. BereraruBHble M TeHepaTHUBHbBIE OpraHbl pacTeHuil. OpraHbl M CHCTEMBI OpPraHOB
JKUBOTHBIX U yesoBeka. OyHKIIMY OpraHOB M CUCTEM OPIaHOB.

Omopa Tena opranu3moB. Kapkac pactenuit. CkeneTbl OJHOKIETOYHBIX M MHOTOKJIETOYHBIX
AKUBOTHBIX. HapyxHbII1 1 BHyTpeHHUl ckener. CTpoeHHEe U TUIIBI COEAMHEHUS KOCTEM.

JIBukeHre OpraHu3MoB. JIBHJKEHHE OJHOKJIETOYHBIX OpPraHM3MOB: aMEOOHIHOE, >KIYTHKOBOE,
pecHrn4HOE. J[BH)KEHHE MHOTOKJIETOYHBIX PACTEHUM: TPONM3MBI M HACTUH. J[BH)KEHHME MHOTOKJIETOYHBIX
YKUBOTHBIX U YeJIOBEKa: MbllieuHas cuctema. Peduexc. CkeneTHble MBIl U UX paboTa.

[Intanne oprannsmoB. [loryionieHue BOJBI, YIIEKHUCIOTO Ta3a M MHHEPAIbHBIX BEIIECTB
pacteHusMu. [IluTaHue KXKUBOTHBIX. BHYTpUIIONOCTHOE M BHYTPHMKJIETOYHOE nuileBapeHue. [Iuranue
ITO3BOHOYHBIX JKMBOTHBIX. OTHensl MHIIEBAPUTENBHOTO Tpakra. llumieBapuTenbHBIE — KENE3Bl.
[InmeBapuTenpHas cucTeMa 4eaoBeKa.

Jlpixanue opraHu3MoB. Jlpixanue pacreHuid. [[pixanue >kuBOTHBIX. Juddy3us ra3oB uyepe3
MMOBEPXHOCTh KJIeTKU. KoxxHoe nprxanue. JlprxarenbHas moBepxHOCTh. JKabepHoe U JIErOYHOE JbIXaHUE.
JIbIXaHHE TO3BOHOYHBIX JKMBOTHBIX M YEJIOBEKA. OBOJIIOLMOHHOE YCIOKHEHHE CTPOCHUS JIETKHX
ITO3BOHOYHBIX XUBOTHBIX. JIpIXaTelbHAs CUCTEMA 4eI0BeKa. MeXaHW3M BEHTWIALUM JETKUX y NTUL H
MJIEKONUTAOMUX. Perymsuus npixanus. J{pixarenbHble 00bEMBI.

TpaHcOpT BEIIECTB Y OpPraHU3MOB. TpaHCIOPTHBIE CUCTEMBI pacTeHU. TpaHCHOpPT BEHIECTB Yy
KUBOTHBIX. KpoBeHOCHas cucrema m €€ opranbl. KpoBeHOCHas cucTeMa IO3BOHOYHBIX JKUBOTHBIX U
yenoBeka. Cepjie, KPOBEHOCHBIE COCyAbl M KpoBb. Kpyru KpoBooOpamieHus. DBOJIOIMOHHBIC
YCIIO)KHEHMsI CTPOEHHUS KPOBEHOCHOW CHCTEMbl I103BOHOYHBIX JKMBOTHBIX. Pabora cepauma u eé
peryisnus.

Beigenenue y oprannsmosB. Beigenenue y pacteHuil. Beinenenne y kuBoTHbIX. COKpaTUTEIbHBIC
Bakyosu. Opransl BbaeaeHUs. OUIbTpaLys, CEKpelus U 00paTHOE BCAChIBAHUE KaK MEXaHU3MbI PaOOTHI
OoprasoB BbleneHU. CBsA3b MOJIOCTH TeJla ¢ KPOBEHOCHOW M BBIICIUTEIBHON cUcTeMaMu. Beinenenue y
IIO3BOHOYHBIX KMBOTHBIX M 4enoBeka. [louku. Ctpoenue u pyHkunoHuposanue HeppoHa. OOpa3oBaHue
MOYH y YEJIOBEKA.

3ammra y OpraHu3MoB. 3aluTa y OJHOKJIETOYHBIX OpraHu3MoB. Cropbl OakTepuil U LHUCTHI
IIPOCTEHIINX. 3alUTa y MHOTOKJIETOYHBIX pacTeHui. Kyrukyna. CpencrBa MacCUBHONW UM XUMHUYECKOU
3amuTel. DUTOHIUABL.

3amuTa y MHOTOKJIETOYHBIX XUBOTHBIX. IIOKpOBBI M MX IPOM3BOJHBIC. 3alllMTa OPraHHU3Ma OT
6one3neii. UMMyHHas cuctema denoBeka. KieTouHbII M ryMOpalilbHbIE UMMYHHUTET. BpoXIEHHBIN u
npuoOpeTEHHBIN crieun(puUeckuii MMMYHHUTET. Teopus KIOHAJIbHO-celeKTuBHOro ummynurera (II.
Opnux, ®. M. bepuer, C. Tonerasa). BocnamutenbHble OTBETbI OpraHu3MoB. Posib BpOXXJIEHHOTO
MMMYHHUTETA B Pa3BUTUHU CUCTEMHBIX 3a00JI€BaHUM.

PasgpaxxuMocTs M peryisiluss y OpraHu3MoB. Pa3npa’kvMMoCTh y OJHOKIETOYHBIX OPraHU3MOB.
Takcucsl. Pa3npaxuMoCTh U peryisauus y pacTeHuil. POCTOBbIE BelllecTBa U UX 3HAYCHUE.

HepBHas cucrema u peduiekTopHas perynsauus y >KUBOTHbIX. HepBHas cucrema um e€ oTAeibl.
OBOJIIOLMOHHOE YCJIOKHEHUE CTPOCHHUSI HEPBHOM CUCTEMBI y JKMBOTHBIX. OTHENbl TOJOBHOTO MO3ra
MI03BOHOYHBIX KUBOTHBIX. Pedrexc u pedaextopnas ayra. bezycinoBHble u ycioBHbIE pe(IeKChI.

I'ymopanbHas perynsuus U 3HIOKPUHHAs CUCTEMA XXMBOTHBIX M yesioBeka. JKenes3bl S3HIOKPUHHOM
CUCTEMBl M HX TOPMOHBI. JlelicTBME TOPMOHOB. B3aMMOCBS3b HEPBHOM M DHIOKPUHHOM CHCTEM.
l'unoranamo-runoduzapHas cucrema.

JdeMoHcTpanuu



IToptper: U. I1. I1aBnoB.

Tabmuuer u cxembl: «OIHOKIETOUYHBIE BOAOPOCIN», « MHOTOKIIETOYHBIE BOJOPOCINY, «bakTepuny,
«IIpocreitmuey, «OpraHbl HBETKOBBIX pacTeHUi», «CHUCTEMBl OpPraHOB IO3BOHOYHBIX >KMUBOTHBIX,
«BHyTpeHHee cTpoeHHe HaceKOMBIX», « TkaHu pacreHuit», «KopHeBbsie cucteMsl», «CTpoeHHe CTEOIIS,
«CTpoeHue JHUCTOBOW IUTACTUHKNY, «TkaHu >KUBOTHBIX», «Ckener uenoBekay, «llumieBapurenbHas
cucremay, «KpoBeHocHass cucreMma», «/lpixarenpHas cucrema», «HepBHas cucremay, «Koxay,
«Mpimeunast cuctemay, «Boinenurenbnas cuctemay, « JHIOKpUHHAsA cuctema», «CTPOCHHE MBIIIIBD,
«Ummynuter», «KumeuHononoctHele», «CxeMa MUTaHUS pacTeHUil», «KpoBEHOCHbIE CHCTEMBI
MMO3BOHOYHBIX JKUBOTHBIX», «CTpoeHue Tuape», «CTpoeHue IuiaHapun», «BHyTpeHHEe CTpoeHHe
noxnaesoro uepBsi», «HepBHas cucrema poio», «HepBHas cuctema narymku», «HepBHas cucrema
npecMbIkaomuxcs», «HepBHas cucrema nruny, «HepBHas cuctema muiekonuramomuxy», «HepsHas
cUCTeMa 4yesloBeKay, «Pedekcy.

O6opynoBaHue: CBETOBOM  MHKpPOCKOIN, MHKpPOIpenaparbl OJHOKJIETOUHBIX OpPraHU3MOB,
MUKpOTNpenaparbl TKaHEH, paKOBUHBI MOJUIIOCKOB, KOJUIEKIIMM HACEKOMBIX, MWIJIOKOXKHUX, IKUBBIE
9K3EMIUISIpbl KOMHATHBIX pAacTeHHH, repOapuu pacTeHUH pa3HBIX OTJENOB, BIJIAXHBIE IpenapaTsl
KUBOTHBIX, CKEJIEThl IO3BOHOYHBIX, KOJUIEKIUM OECIIO3BOHOUHBIX JKUBOTHBIX, CKEJIET YeJOBeKa,
o0opynoBaHue JUIsl JEMOHCTPALMK TOYBEHHOTO M BO3IYIIHOIO MHUTAHUS PACTEHHH, pacIierieHUs
KpaxMajga M OelkoB Mmoj JeicTBueM (EpMEHTOB, O00OPYAOBAHME S JIEMOHCTPALMM OIBITOB IIO
U3MEPEHUIO XU3HEHHOW EMKOCTH JIETKHMX, MEXaHHM3Ma JbIXaTelIbHBIX JIBU)KEHHH, MOJEIN TOJIOBHOTO
MO3ra pa3Iu4HbIX KUBOTHBIX.

JlaGoparopHas padora «/3yueHne TKaHeil pacTEHUI».

JlaGoparopHas padora «/3yueHne TKaHel >KUBOTHBIX).

JlaGoparopHas padora «/3ydeHne opraHoB [IBETKOBOTO PACTCHUS».

Tema 10. Pa3MHoOKeHHe U pa3BUTHE OPTAaHU3MOB

dopMBl pa3MHOXKEHHUS OPraHu3MoOB: Oecrmosioe (BKJIIOYAsh BETeTaTUBHOE) M TOJIOBOE. Buibl
0€ecIoI0ro pa3MHOKEHUS: IOYKOBAaHUE, CIIOPYISALUS, (pparMeHTanus, KIOHUPOBaHUE.

[TomoBoe pasmuoxkenue. IlosoBbie kineTku, win ramersl. Meho3. Cragun merosa. [loBenenue
XpoMmocoM B Meio3e. Kpoccunrosep. buosorndeckuii cMbIC Meli03a ¥ TTOJIOBOTO Tporiecca. Meio3 u ero
MECTO B KU3HEHHOM LIMKJIE OPraHU3MOB.

[Ipen3aponpieBoe pazputue. ['amerorene3 y >KMBOTHBIX. [losoBeie >kenme3pl. OOpazoBaHuWe U
pa3BUTHE NOJIOBBIX KJIeTOK. Cniepmarorenes u ooreHes. CTpoeHHE MOJIOBBIX KIETOK.

OmnonoTBOpeHre U 3MOpPHOHATIBHOE Pa3BUTHE KUBOTHBIX. CHIOCOOBI OTUIOIOTBOPEHUS: HAPYKHOE,
BHyTpeHHee. [lapreHorenes.

WunuBuayanbHOe pa3BUTHE OPraHM3MOB (OHTOreHe3). OMOpHUOJIOTHS — Hayka O pa3BUTUU
opranu3MoB. Mopgoeenez — o0na u3 enasuvix npobaem smopuonocuu. Konyenyus mopghozernos u mooenu
mopgpoeeneza. Cranuu 3MOpUOTEHE3a )KUBOTHBIX (Ha IpuMepe Jsaryniku). poonenue. Tunsl apoOiaeHus.
Jlemepmunuposannoe u HedepmuHuposannoe opoonenue. bracmyna, munwvi o6nacmyn. OcCoOEHHOCTH
OpoOJieHUs MJICKOTMTAIOMIUX. 3apO/bIlIeBble JIUCTKU (racTpyisiius). 3aKiagka OpraHoB W TKaHEH W3
3apOJIBIIIEBBIX JINCTKOB. B3anMmHOe BIusHUE dYacTell pa3BHUBAIOIIErOCA 3apoibllia (dMOpHOHANIbHAS
WHIYKIKA). 3aKiajika IJIaHa CTPOEHHUS >KMBOTHOTO KakK pe3yJlbTaT HEPApXUUYECKUX B3aUMOICHCTBHIA
reHoB. Brnusinue Ha SMOproOHAIbHOE pa3BUTHE PA3IUYHBIX (PAKTOPOB OKPYKAIOIIEH CPEIbI.

Poct u pasButue xuBOTHBIX. [locTomOpuoHanbHblili mepuon. Ilpsmoe u HempsMoe pa3BUTHE.
Pa3Butne ¢ meramopo3om y 0eCrioO3BOHOYHBIX M MMO3BOHOYHBIX JKMBOTHBIX. bHolornyeckoe 3HaueHue
MPSIMOTO M HEMPSMOTO Pa3BUTHUA, UX PACIPOCTpaHEHUE B mpupoje. Tumbl pocra KMBOTHBIX. DaKTOPbI
PETYIAIMM POCTa KUBOTHBIX M dYenoBeka. CTaauu TOCTIMOPHMOHANBLHOTO PAa3BUTHUSL Y YKUBOTHBIX H
yenoBeka. [leprosipl oHTOreHe3a uenoBeka. CTapeHue U CMepTh Kak OMOJIOTHYECKUE MPOLIECCHI.

PasMHOxeHne M pa3BuTHe pacTeHuil. ['ameroputr u crnopodur. Meio3 B >KM3HEHHOM IIHKIIE
pacrenuil. OOpa3oBaHue cnop B mpolecce Meiosa. ['amertorenes y pacrenHuil. OmnonoTBopeHHE U
pa3BUTHE PACTUTEIbHBIX OPraHU3MOB. [[BOMHOE OIUIOAOTBOPEHUE Y IIBETKOBBIX pacTeHuil. Obpa3oBaHue
Y pa3BUTHE CEMEHMU.

MexaHu3Mbl peryisiui OHTOIE€HE3a Y PACTEHHM U )KUBOTHBIX.

JdeMoHcTpanuu

[Toptpersr: C. I'. HaBamun, X. [lIneman.

Tabmumer u  cxembl: «BereratuBHOe pa3MHOXKEHHE», «TUIBI 0OECrmoyioro pa3MHOKEHUS,
«Pa3MHOXeHHE XJIaMUJIOMOHaAb», «Pa3MHOXKeHHe »3BriieHbl», «Pa3MHOXkeHue Tuapel», «Mehosy,



«Xpomocombl», «l'amerorenes», «CTpoeHHE SHUEKIETKH M cliepMaTo3oua», «OCHOBHBIE CTaauu
oHTOoreHesa», «lIpsmoe m HenpsMoe pasButHe», «Pa3BUTHE MalCKOro Xyka», «Pa3BuTue capaHum»,
«Pa3Butne narymku», «J/{BolHOE OIUIONOTBOPEHHE Yy IIBETKOBBIX pacTeHUi», «CTpoeHue cemsH
OJIHOJIOJIBHBIX U JIBYIOJIBHBIX pacTeHUW», «KU3HEHHBIM LUK MOPCKOM KamycThbl», «KM3HEHHBIN LUK
MXa», «JKM3HEHHBI HHUKJ NATOPOTHUKAY, < KM3HEHHBIA LIMKJ COCHBI.

O6opynoBaHue: CBETOBOW MHKPOCKOI, MUKPOIPENIApaThl SHIEKIECTOK U CIIEPMATO30UI0B, MOJIENb
«uKi1 pa3BUTHUSA JISTYLIKN.

JladopaTopHas padora «/3ydeHne cTpoeHus MOJIOBBIX KIETOK Ha TOTOBBIX MUKpPOIIpENapaTaxy».

IIpakTnueckas padora «BblsiBIeHHME NPU3HAKOB CXOJCTBA 3apOJbIIIEH  MO3BOHOYHBIX
YKUBOTHBIX).

JladopaTopHas pa6ora «CTpoeHHE OPTaHOB PA3MHOXKEHUS BBICITUX PACTCHUN.

Tema 11. 'eHeTnka — HayKa 0 HACJIEICTBEHHOCTH U U3MEHYUBOCTH OPraHU3MOB

Wctopus craHoBIeHUSI U pa3BUTHUs T€HETUKHU Kak Hayku. Pabotel I'. Mennens, I'. ne @pusa, T.
Moprana. Ponbp oTeuecTBeHHBIX Y4€HbIX B pa3Butuu reHetuku. Paborsr H. K. Komsnosa, H. U.
BasuiioBa, A. H. benozepckoro, I'. /I. Kapneuenko, 0. A. ®umunuenko, H. B. Tumodeesa-Pecosckoro.

OCHOBHbBIE T'€HETHYECKUE IMOHSATHS U CHMBOJIBI. ['OMOJIOTHYHBIE XPOMOCOMBI, AJUIEJIbHBIE T'E€HBI,
albTepHATUBHbBIC PU3HAKN, TOMMHAHTHBIA U PELECCUBHBIN NMPU3HAK, TOMO3UI0Ta, F€TEPO3UT0Ta, YUCTAs
JMUHUS, TUOpUIbl, TeHOTUN, ¢eHoTun. OCHOBHBIE METOJbl T'E€HETUKH: THOPUI0JIOTHYECKUH,
LATOJIOTUYECKUAN, MOJIEKYJIIPHO-TEHETHUECKH.

JdeMoHcTpanuu

[Toptpersr: I. Mennens, I'. ne ®pu3, T. Mopran, H. K. Kosbnos, H. U. Basuios, A. H.
benozepckuii, I'. JI. Kapnieuenko, 10. A. ®unumnuenko, H. B. Tumodeer-PecoBckmuii.

Tabmuis! u cxembl: «MeTobl TeHETUKIY, «CXEMBbl CKPELTUBAHUS.

JladopaTopHas padora «/[po3oduna kak 00bEKT TCHETHIECKUX UCCIEIOBAHUI.

Tema 12. 3aKOHOMEPHOCTH HACJIEACTBEHHOCTH

Monorubpuanoe ckpemmuBanue. [lepBbiii 3akoH MeHaenss — 3aKOH €IMHOOOpa3usi THOPUIIOB
nepporo mnokojeHus. [IpaBuno moMuHupoBaHusa. Btopoil 3akoH MeHzaens — 3aKOH paclICIICHUs
npu3HakoB. LluTonoruueckre 0CHOBbI MOHOTHOPUTHOTO CKpenuBaHus. ['unoresa 4iMCcTOTh raMer.

AHanu3zupyloliee ckpemuBanue. [IpomMexyTouHblii XxapakTep HacienoBaHus. Pacuierienue
MIPU3HAKOB IIPU HEMIOJHOM JJOMUHHUPOBAHHUMU.

JlurnOpuaHoe ckpemuBaHue. TpeTudt 3akoH MeHaenss — 3aKOH HE3aBHCHUMOTO HAclIeIOBaHUS
npu3HakoB. LluTonoruueckre 0CHOBBI TUTHOPUIHOTO CKPEIUBAHUSI.

CueruienHoe HacnenoBaHue npuszHakoB. Paboter T. Moprana. CueruieHHOe HaclieZJoBaHUE I'€HOB,
HapylLIEHUE CUEIJICHUS MEXKy FreHaMU. XpOMOCOMHAsI TEOPUS HACJIEICTBEHHOCTH.

I'enetnka nona. XpoMOCOMHBIA MEXaHU3M OIPEAEIICHUS 10J1a. AYTOCOMBI U MTOJIOBBIE XPOMOCOMBI.
['omorametHsbIil U rereporameTHeld noj. ['eHeTHUecKass CTpyKTypa IMOJIOBBIX XpoMocoM. HacnenoBanue
MIPU3HAKOB, CLIEIUICHHBIX C ITOJIOM.

l'enotun kak wnenoctHas cucrema. [lnedoTporuss — MHOXKECTBEHHOE JIEWUCTBUE TEHA.
MHoOXeCTBeHHbIN aiienu3M. BzaumojnelcTBre HeamienbHbIX T'eHOB. KoMIUIEeMEHTapHOCTh. DmnHCTa3.
[Tonumepus.

I'eHeTHuecKuil KOHTPOJIb PA3BUTHUS PACTEHUI, )KMBOTHBIX U YEJIOBEKA, a TaKkKe (PU3MOIOrHYecKux
IPOLIECCOB, NOBEICHMS M KOTHUTHUBHBIX (yHKuMH. ['eHeTmueckue MexaHU3Mbl CHMOHOIeHe3a,
MEXaHU3Mbl B3aUMOJIEHCTBUS «XO35IMH — MapasuT» U «XO35IMH — MUKpOOHMOM». ['eHeTnueckue acteKThl
KOHTPOJISL U U3MEHEHUsI HaclIeZICTBEHHON MH(POPMAIIK B TOKOJIEHUAX KJIETOK U OPraHU3MOB.

JdeMoHcTpanuu

[Toptpetsr: I'. Menaens, T. Mopras.

Tabmuuet u cxembl: «IlepBbiii M BTOpoil 3akoHbl Menzaens», «Tperuit 3akoH MeHzaens,
«AHanusupymwolee ckpemmuBaHue», «Hemonnoe nomuHMpoBaHHE», «CLENIEHHOE HACIEI0BaHUE
IpU3HAKOB Yy apo3oduisy, «['eHetnka monay, «Kapuotun uyenoseka», «Kapuotun apo30oQuis»,
«Kapnotun nrunem», «MHOKECTBEHHBIN ajuIenn3M», «B3auMoaelicTBue reHOBY.

OO6opynoBaHue: Mojenb s JAEMOHCTPALMM 3aKOHOB €IMHOO0Opa3us T'HOpPHUIIOB IEPBOTO
[IOKOJICHUSI M pAacIleIUICHUs I[PU3HAKOB, MOJEIb JUIS JEMOHCTpPAlUd 3aKOHa HE3aBUCHMOIO
HAacJe[A0BaHUs IPU3HAKOB, MOJENb M JEMOHCTPALMM CLEIUICHHOIO HaCJICIOBAHMS IIPU3HAKOB,
CBETOBOM MUKPOCKOT, MUKponpenapaT: «Jpo3oduiay.

IIpakTuueckas padora «l3yyenue pe3ybTaTOB MOHOTMOPUHOTO CKPEIIUBAHUS Y IPO30(HUIIBI.



IIpakTnyeckas padora «/3ydeHnue pe3yabTaToB JUTHOPHIHOTO CKPEITUBAHUS Y JPO30(QUITBD».

Tema 13. 3akoHOMepHOCTH H3MEHYMBOCTH

B3aumoneiictBue reHotuna u cpeabl npu GopmupoBaHuH (eHOTUTA. VI3MEHUYMBOCTH MPU3HAKOB.
KauectBeHHbIE ¥  KOJIMYECTBEHHbIC NpPHU3HAKK. BuUIbl HM3MEHYMBOCTH: HEHACJICACTBEHHAs U
HaCJIEICTBEHHAsI.

MoudukanoHHass W3MEHYMBOCTh. Ponb  cpensl B (DOPMUPOBAHMHM — MOJU(PHUKAIIMOHHON
n3MeHunBoct. Hopma peakuumu npusHaka. BapuanuoHsbelii psn u  BapuanuoHHas kpuas (B.
Noranncen). CoiicTBa MOAU(PUKAIITMIOHHON U3MEHUYMBOCTH.

l'enotunuueckass  W3MeHYMBOCTh.  CBOMCTBA  TCHOTUIIMYECKOM  M3MEHUYMBOCTH.  Buabl
TEHOTHUITUYECKON M3MEHUYMBOCTU: KOMOMHATHUBHASI, MyTaIl[AOHHASI.

KoMOuHaTiBHAasT W3MEHUYMBOCTh. MeiH03 M TIOJNOBOM TpoIlecC — OCHOBAa KOMOMHATHBHOU
W3MEHYUBOCTH. PoJIb KOMOMHATMBHOW W3MEHUYMBOCTH B CO3JaHUM TEHETHYECKOTO pa3HooOpasus B
Ipezesax OJHOro BUAA.

MyrtanroHHasi ©3MEHYHBOCTh. BU/IBI MyTaIluii: T€HHBIE, XPOMOCOMHBIE, TeHOMHbIE. CIIOHTaHHBIE U
WHIYIIUPOBAHHbIC MYyTalluu. SlnepHble W HHUTOIDIa3Marnueckue myranuu. CoMaTHYECKHe U TOJIOBHIE
MyTanuu. [IpuuvMHBl BO3HUKHOBEHMsSI MyTalui. MyTareHsl W WX BJIUSHHE HAa OPraHU3MBL
3aKOHOMEPHOCTH MYTAI[MOHHOTO IIpoliecca. 3aKOH TOMOJIOTMYECKHUX PSJIOB B HACJEICTBEHHOU
n3menunBocty (H.U. BaBunoB). BHesnepHast ©3MEeHUUBOCTh M HACIEACTBEHHOCTD.

Onucenemuka U dNUSEHOMUKA, POJIb  INUSEHEMUYEeCKUX (Hakmopos 6 HACNe008aHuu U
UBMEHYUBOCMU (DeHOMUNUYECKUX NPUSHAKOS ) OP2AHUZMOS.

JdeMoHcTpanuu

[Toptpersr: I'. ne ®pus, B. Moranncen, H. 1. Bapuios.

Tabmuupr w  cxembl: «Bumgel  w3MeHUMBOCTHY», «MoaupuKaMOHHAsT  WU3MEHUYHUBOCTBHY,
«KomOnHaTUBHAsT W3MEHYHBOCTHY, «Meio3y», «OmiogoTBopeHue», «l eHeTnueckue 3a00JIeBaHUS
4yenoBeKay, «Buasl MmyTamuiny.

OOGopynoBaHue: KUBBIE U TepOapHbIE SK3EMIUIAPhl KOMHATHBIX PacTeHUH, pUCYHKH ((oTorpadun)
YKUBOTHBIX C Pa3JIUYHBIMHA BUIAMH U3MEHYUBOCTH.

JladopaTopHas pabora «/ccnenoBaHue 3aKOHOMEPHOCTEH MOIU(MDUKAITMOHHOW W3MEHYHBOCTH.
[TocTpoeHne BapuallMOHHOTO psifia ¥ BApUALIMOHHON KPUBO».

IIpakTHyeckasi padora «Mytamnuu y 1po30¢huisl (Ha TOTOBBIX MUKpPOIIpENaparax).

Tema 14. I'eHeTHKa YeJi0BeKa

Kapuotun uenmoBeka. MexayHapoJaHas nporpamma HCCIEIOBaHUsA T'€HOMa 4YelloBeKa. MeTonbl
M3YYEHUs TCHETUKH 4YeJIOBeKa: IeHealloTMYeCKui, OJIM3HELOBBIM, ITUTOrC€HETUYECKUH, MOMYISIIMOHHO-
CTATUCTUYECKUI, MOJIEKYJSIpHO-reHeTnYecKuil. COBpeMEHHOE OIpeesIeHne TeHOTHUIIA: MOJHOT€HOMHOE
CEKBEHUPOBAHUE, T'€HOTUNHpPOBaHME, B TOM uucie ¢ nomombto [II[P-ananuza. HacnencrBeHHble
3a0o0yieBaHMs 4YelloBeKa. ['eHHble W XPOMOCOMHBIE OO0JIe3HH ueloBeka. bonesHu ¢ HacieacTBEHHOMN
MPEAPACIIOIOKEHHOCTIO. 3HAUYEHWE MEIULMHCKONM TE€HEeTUKH B MPEAOTBPALLCHUUM U JICUCHUU
reHeTUYeCKuX 3a00JeBaHull yenoBeka. MeauKo-rTeHeTUYeCKoe KOHCYIbTUpoBaHUe. CTBOJIOBBIE KIETKH.
[ToHsiTHE «TE€HETUYECKOro Tpy3a». DTUYECKUE AaCIEeKThl HCCIEAOBAaHUW B OONACTH PEIaKTUPOBAHUS
F€HOMAa U CTBOJIOBBIX KIJIETOK.

I'enetnyeckue (akTOpbl TOBBIIICHHONH YYBCTBUTEIBHOCTHM 4YeNOBEKa K (QHU3UYECKOMY H
XUMHUYECKOMY 3arpsA3HEHUI0 OKpYyXKawllel cpeabl. ['eHeTHdeckas MpeapacroioKEHHOCTh YelOBEeKa K
MaTOJIOTUSIM.

JdeMoHcTpanun

Tabmumer u  cxembl: «Kapuotunm yenoBeka», «MeTonbl U3Yy4eHUS TEHETHKH YEIOBEKay,
«['eneTnueckue 3a00eBaHUs YETOBEKAY.

IpakTHyeckas padora «CocTaBieHHE U aHATIU3 POJIOCIOBHOM».

Tema 15. Cesiekuusi OpraHu3MoB

JlomecTukanus M celeKius. 3apoKIeHue celeKIMu U qomectukanuu. Yuenue H. M. BaBunosa o
[{eHTpax MpPOUCXOXKJIEHUSI U MHOTO00pa3us KyJIbTYPHBIX pacTeHuid. Pollb cenekiuu B co3laHuU COPTOB
pacTeHui ¥ nopoA *XKUBOTHBIX. COpT, Mopoja, MTaMM. 3aKOH TOMOJIOTHYECKUX PSIIOB B HACIEACTBEHHOM
n3menunBoct H. M. BaBunosa, ero 3HaueHue AJis CENEKIIMOHHOM pabOTHI.

MeTtobl ceneKMOHHON paboThl. VICKycCTBEHHBIN OTOOp: MAaCcCOBBIM M MHIUBUIYAIbHBINA. JTaIbI
KOMOUWHAITMOHHOW cenekiuu. VcnpiTaHne mnpowsBoauTenei mo moTtoMcTBy. OTOOp MO TEHOTHIY C
MTOMOIIBIO OIIEHKH (PeHOTHUIIA IIOTOMCTBA U OTOOP MO T€HOTUTY ¢ oMoIIbio aHanu3a JIHK.



HckyccTBeHHBI MyTareHe3 Kak METOJ CENeKIIMOHHOW paboThl. PagManvoHHBIA M XUMUYCCKHUI
MyTareHe3 Kak HCTOYHUK MYTalUil y KyJAbTYpHBIX (OpM Opranum3MoB. MCrmonbp30BaHUE T'€HOMHOTO
penakTupoBaHuss M MeToJ0B pexkomMOuMHaHTHBIX JIHK nns momydyenust mcxogHoro marepuana s
CEJIEKLIUH.

[Tonyuenue nonumionnos. BHyrpuBngoBas rubpuauzanus. BaM3kopoACTBEHHOE CKpELMBaHUE,
win uHOpuauHr. HepoJcTBeHHOe CKpelMBaHWE, WM ayTOPUAMHT. [eTepo3nc W ero NpHYMHBL
Hcnonw3oBanue rerepo3uca B cenekiuu. OtnanénHas rubpunmsanus. [Ipeomonenue Oecriomust
MEXBUJOBBIX THOPUA0B. JIOCTHKEHNS CEIEKIIUU PACTEHUN U )KUBOTHBIX. «3€1EHAS peBOIOYULY.

CoxpaHeHHe U U3y4eHHE T'€HETHUYECKUX PECYPCOB KYJIbTYPHBIX PACTEHUN U UX JAUKHUX POAUYEH JUIs
CO3JaHUSI HOBBIX COPTOB M THOPHUIOB CEIbCKOXO3SNMCTBEHHBIX KYIbTYp. M3yuenue, coxpanenue u
VHpaeneHue 2eHemudecKUMU pecypcamu CenbCKOXO3SAUCMBEHHbIX U NPOMBICTIOBbIX HCUBOMHBIX 6 YeTsxX
VAVYULEHUS] CYUeCmBYIOWUX U CO30aHUsL HOBbIX NOPOO, JUHUL U KPOCCO8, 8 MOM YUcie C NPUMeHeHueM
COBPEMEHHBIX MEMOO08 HAYYHLIX UCCAEO08ANHUL, NEPe008bIX UOel U NePCNeKMUBHBIX MEXHON02UI.

JdeMoHcTpanuu

[Toprpersr: H. WM. BaBunos, M. B. Muuypun, I'. JI. Kapneuenxo, II. II. Jlykesuenko, b. JI
Acraypos, H. bopnoyr, /I. K. bensies.

Tabmuis! u cxembl: «L[eHTpbI IPOUCX0XKIEHUS 1 MHOT000pa3us KyJbTYpHBIX PaCTEHUN», «3aKOH
TOMOJIOTMUECKUX PAJOB B HACJIEICTBEHHOM H3MeHUMBOCTH», «Meroasl cenekuum», «OTnanéHHas
rudpuanszanusy, «MyrareHesy.

JlabopaTtopHasi padora «/I3ydeHne COPTOB KyJbTYPHBIX pACTEHHH U TMOPOJ JTOMAIIHUX
AKUBOTHBIX».

JlaGoparopHas padora «/3yueHne METOJ0B CEJIEKIIMU PACTEHHIN.

IIpakTHyeckas padora «[IpuBHBKa pacTeHUIN».

Ikcekypeust «OCHOBHBIE METOAbl U JIOCTWKEHHUS CEJNEeKIMM pAcTeHWH U JKUBOTHBIX (Ha
CEJIEKIIMOHHYIO CTaHIIHIO, MJIEMEHHYIO0 (epMy, COPTOUCTIBITATEIbHBINA YUaCTOK, B TEIUTMYHOE XO3SHCTBO,
B JIaDOPATOPHUIO arPOYHHUBEPCUTETA UM HAYYHOTO IIEHTPA)».

Tema 16. buorexHo0rust 1 CHHTETHYECKAs OMOJIOT U

OObeKTbl, HCIOJNb3yeMble B OHOTEXHOJIIOTHH, — KJIETOYHbIE U TKAaHEBBIE KYJIBTYpHI,
MUKpPOOPIraHU3Mbl, MX XapakTepucTuka. TpaauioHHass OMOTEXHOJIOTHS: XJieOoleueHue, TMOTydYeHUe
KHCIIOMOJIOYHBIX MPOJYKTOB, BHUHOJIEJIHE. MuxkpoOuosiornyeckuit CUHTE3. OObeKThI

MHUKpPOOHOJIOTHYeCKUX TexHoJorui. [IponsBoacTBo 6enka, aMUHOKHUCIOT U BUTAMHUHOB.

Co3naHue TEXHOJOTMA M MHCTPYMEHTOB II€JICHANPABICHHOTO M3MEHEHHS U KOHCTPYUPOBAHMS
F€HOMOB C LIEJIbI0 TOJyYEHUsT OPraHu3MOB M MX KOMIIOHEHTOB, COJEpXaIIMX HE BCTpPEYArOIIUECs B
pHUpoie OMOCUHTETHYECKUE MTyTH.

Knerounas unxenepus. Metoibl KyIbTyphl KJIETOK M TKaHEH pacTeHUN U KUBOTHBIX. KproOaHku.
ComaTuueckast rHOpuAM3aIMS U COMaTUYeCKHil smOpuorenes. Vcnonap3oBaHue ramionioB B CEICKIUU
pacteHuid. [lonyuenue moHokiOHANbHBLIX anmumen. Mcnonb3osanue MOHOKIOHANbHBIX U NOJUKIOHATbHBIX
anmumen 6 meouyune. VICKyCCTBEHHOE OILIOOTBOpeHUE. PeKOHCTpyKIUs SHIEKIETOK U KIIOHUPOBAHHE
KUBOTHBIX. MeTOJ] TpaHCIJIAaHTAllMKM SACp KIETOK. exHono2uu 0300pO6LeHUs], KVIbMUBUPOSAHUs U
MUKPOKIIOHATIbHO20 PA3ZMHONCEHUS CEeNbCKOXO3AUCMEEHHBIX KYIbMYP.

XpoMOCOMHAsi W TEHHas WHXKeHepus. VICKyCCTBEHHBIM CHHTE3 Te€Ha U KOHCTPYHMpPOBaHHUE
pexomOunantueix JIHK. Cozdanue mpanceennvix opeanuzmos. JIOCTHXKEHUS W TEPCIEKTUBBI
XPOMOCOMHOM U T€HHOM MH)KEHEPUU. DKOJIOTHUECKUE U AITUYECKUE TPOOIEeMbl TeHHON MH)KEHEPUH.

Menununackue OmoTtexHosjorud. IloctreHomHas mmdpoBas wmeaunuHa. [ILP-auarsocrurka.
MeTaboOMHBIN aHaNu3, TEHOLIGHTPUUYECKUH aHanu3 MPOTEeOMa 4YeJOBeKa I OIEHKH COCTOSHUS €ro
310poBbs. lcmonp3oBaHME CTBOJIOBBIX KIETOK. TapreTHas Tepamust paka. 3D-Onommxenepust s
pa3paboTku (yHIaMEHTAIBHBIX OCHOB MEIUIIMHCKUX TEXHOJIOTHH, CO3JaHMsI KOMIUJIEKCHBIX TKaHEH
COUETaHMEM TEXHOJIOTUH TPEXMEPHOTO OWONMpUHTUHTa © ckaddoIauHra Ui peuieHus 3aaad
MEPCOHATU3UPOBAHHON MEIUIUHBI.

Cozmanue BEKTOPHBIX BaKIMH C IENbI0 oOecreueHuss KOMOWHUPOBAHHOM 3aIllMTHI  OT
Bo30Oyauteneit OPBU, ycraHoBieHHME MOJEKYISIpHBIX MeXaHu3MOB ¢yHKiuoHupoBanus PHK-
COJIep>KalIuX BUPYCOB, BHI3BIBAIOIINX 0CO00 OMACHBIE 3a00JI€BAaHUS UYETOBEKA U KUBOTHBIX.

JdeMoHcTpanuu

Tabmumer u cxembl: «Vcmonb30BaHUE MUKPOOPTAaHU3MOB B TMPOMBIILUIEHHOM IPOU3BOJICTBEY,
«Knerounas unxxenepus», «I'eHHass UHKEHEPUI».



JlaGopaTopuas padora «/3yueHne 0ObeKTOB OHOTEXHOIOTHI.

IIpakTnueckas padora «llosyueHrne MOJOUHOKHUCIIBIX IPOIYKTOBY.

Ikcekypenst «bHOTEXHONOrMS — BaXKHEHIas NPOU3BOJAUTENBHAS CHJIA COBPEMEHHOCTH (Ha
OMOTEXHOJIOTMYECKOE TIPOU3BOJICTBO)».

11 KJIACC

Tema 1. 3apo:xieHue M pa3BUTHE IBOJIOLMOHHBIX NPeACTABJICHHUI B 0M0JI0THHI

OpomoumonHas teopuss Y. JlapBuna. Ilpenmoceuiky BO3HMKHOBEHMsI JAapBuUHU3MA. JKu3Hp U
Hay4Has aearenbHocTh Y. /lapBuHa.

JBuokymue cuibl 3BosionMyd BUAOB 1o Y. JlapBuHy (BbICOKass MHTEHCHUBHOCTb Pa3MHOKEHUS
OpraHu3MOB, HACJIEJICTBEHHAss W3MEHYMBOCTh, OOpb0a 3a CYIIECTBOBAaHWE, €CTECTBCHHBIA W
HCKYCCTBEHHBIN O0TOOD).

Odopmnenue cuntetnueckod teopun sBotouuu (CTO). HeiftpanbHast Teopusi 3BOIIOLUU.
CoBpemeHHasi HBOJIIOLMOHHAST OWOJOTrMs. 3HAYeHHE DSBOJIOLIMOHHON Teopuu B (OPMUPOBAHHUU
€CTECTBEHHO-HAY4YHON KapTHHBI MUDA.

JdeMoHcTpanuu

[Toptpetsl: Apucrorens, K. Jlunneit, XK. b. Jlamapk, 3. XK. Cent-Unep, XK. Kiosbe, Y. lapsun, C.
C. YerBepukos, 1. U. llImansraysen, Ix. Xonnein, /. K. benses.

Tabmuisr 1 cxembl: «Cuctema xuBoil npupoasl (no K. Jlunuerw)y», «JlecTHuna )KUBbIX CYILIECTB
(o Jlamapky)», «MexaHu3zM GopMUPOBaHUS MPUCIIOCOOICHUN Y pacTeHUM U KUBOTHBIX (10 Jlamapky)»,
«Kapra-cxema mapmpyra nyremectsus Y. Jlapsuna», «Haxonku Y. JlapBuna», «®@opmbl 00phOBI 3a
cymiecrBoBanue», «llopoasl romyGeit», «MHoroobpasue KyiabTypHBIX (opm KamycTel», «Ilopossl
JIOMAIlTHUX XKUBOTHBIX», «Cxema oOpa3oBaHusi HOBbIX BUJOB (1o Y. JlapBuny)», «CxeMa COOTHOILIEHUS
JBUKYIIMX CHIT SBOJTIOLIMMY, «OCHOBHBIE TIOJIOKEHUSI CUHTETUYECKOM TEOPUU IBOJTIOLIUN.

Tema 2. MuUKpo3BOJIIOIMS U €€ pe3yabTaThbl

[Monmymsiuust  kak  3JeMeHTapHas eauHuna HSBoJiound. CoBpeMEHHbIE METOIbl  OLIEHKH
FeHEeTUYECKOTO pa3HooOpa3usi U CTPYKTYypbl mnomynsauuid. V3MmeHeHue reHodoHIa MOMYISIUU Kak
3JIEeMEHTapHOE YBOJIIONMOHHOE SBJICHUE. 3aKOH reHeTndeckoro paBHoBecus [x. Xapmau, B. BaitnOepra.

DOneMeHTapHbIe (aKTOPHI (IBHKYIIUE CHIIBI) SBOIOIMU. MyTannoHHbIH niponiecc. KomOunatuBHas
W3MEHYUBOCTh. Jlpelid reHoB — ciaydaitHpie HEHANpaBJICHHBIC M3MEHECHUS YacTOT aJUIeJICH B MOMYJISIIHIX.
Dddexr ocHoBarens. Ihgexm Oymuvirounoco eopaviwika. CHudiceHue 2eHemu4ecKko2o pasHooopasusi:
npuuunsl u creocmeus. Ilposenenue s¢gpghexma Opetiha cenos 6 0OOILUUX U MATLIX NONYIAYUSX.
Murpanuu.  M3omsiiust  momynsinuii:  reorpaduueckas  (MPOCTpAaHCTBEHHas),  OuoJIoTHYecKas
(penpoyKTUBHAS).

EctectBennslii oTO0p — HampaBistomuii (akrop sBomonnd. opMmbl ecTecTBEHHOro 0TOOpa:
JBIDKYIIANA, CTAaOMIM3UPYIOIIHK, pa3peiBaomuil (qu3pyntuBHbIi). [lonoBoii otbop. Bo3HukHOBEHHE U
ABOJIIOLHS COI[UAIBHOTO MMOBECHUS KUBOTHBIX.

[IpucnocobneHHOCT,  OpPraHU3MOB  KaK  pe3yiabTaT  MHKPOSBONIONHMH.  BoO3HUKHOBEHHE
npucrnocobiaeHnii 'y opranu3smoB. Apomopdosbl W uaunoanantanuu. I[lpumepsl mpucnocoOneHuit y
OpraHu3MOB: Mopdonoruueckue, duznonorunyeckue, OMOXUMHYECKHE, MOBE/ICHYECKHE.
OTHOCHUTENBHOCTH MPUCIIOCOOIEHHOCTH OPTaHU3MOB.

Bun, ero xpurepuu u ctpykrypa. BumooOpasoBanue kak pe3yabTaT MUKpPO3BoOIoUuu. V3omsmmst —
KItoueBoil  aktop BuIooOpazoBaHua. Ilytm u cnocoObl BUAO0Opa30BaHUS: allJIONATPUUYECKOE
(reorpaduyeckoe),  cuUMmaTpuyeckoe  (IKOJOTMYECKOE),  «MTHOBEHHOE»  (TOJIMIUIONAW3AINS,
ruOpuau3anys). JaurenbHOCTh SBOTIOIMOHHBIX POIIECCOB.

MexaHu3mbl (GOpMUPOBAHUS OHOJIOTHYECKOTO pa3HOOOpa3usl.

Posb 3BOMIOIIMOHHON OMOJIOTHH B pa3pabOTKe HaydHBIX METOJOB COXpaHEHHsI OuopazHooOpas3usl.
MHUKpPO3BOIIONMS U KOIBOJIOIUS MAPAa3UTOB U UX X03s51€B. MexaHu3Mbl (popMUpOBaHMS YyCTOMUMBOCTH K
aHTHOMOTHKAM U CTIOCOOBI OOPHOBI C HEM.

JdeMoHcTpanuu

[Toptpetsr: C. C. YerBepukos, 2. Maiip.

Tabnuue! 1 cxembl: «MyTalMOHHAs U3MEHYUBOCTHY, «[lonmynsaunoHHas cTpykTypa Buaa», «Cxema
NposIBJICHUsI 3akoHa Xapau—BaitnOepray, «/IBukyiue cuibl 3BOJIOLUNY, «IKOJOTHUECKAs H30JIIUSL
MOy ceBaHCKOM openm», «['eorpaduueckas U30Is1Ms TUCTBEHHHIIBI CHOMPCKOM U JTMCTBEHHHIIBI



naypckoit»y, «llomynasimuoHHBIE BOJIHBI YHUCICHHOCTH XHUIIHUKOB M JKepTB», «Cxema AelcTBUA
€CTeCTBEHHOTO 0TOOopa», «®DopMbl OOpHOBI 3a cymiecTBOBaHUEY», «VHAYCTpHATBHBIA MEITaHU3M,
«KuBple uckonaembie», «IlokpoBUTEIBCTBEHHAs OKpacKa >KUBOTHBIX», «[Ipemympexmaromias okpacka
KUBOTHBIX»,  «Dusmonorudeckue  amanrtamum», «lIpucmocobneHHoCcTs  OpraHu3MoB u e
OTHOCHUTEIILHOCTHY, «Kpurepun Bunay», «Bunsi-nBoiHukm», «CTpyKTypa Buaa B mpupoae», «Crnocoobl
BHI000pazoBanus», «l'eorpaduueckoe BHUI00OpazoBaHue TPEX BHUIOB JaHABIMICH)», «IKOJIOTHIECKOE
BHJI000pa30BaHue BUIOB CHHUI, «[lomumuonasl pactenuity, «KamycTHo-penednsiil THOpu.

O6opynoBanue: repOapuu pacTeHUM, KOJUIEKIIMN HACEKOMBIX, Yy4esa NTHIl U 3BEpell C mpuMepaMmu
Pa3IUYHBIX MPHUCTIOCOOJICHUH, UYydena NTUI[ W 3Beped pa3HBIX BUIOB, repOapuy pacTeHUU OJIM3KUX
BHJIOB, 00pa30BaBIINXCS PA3IMYHBIMU CIIOCOOAMHU.

JladopaTopHas pa6ora «BplsiBIeHHE U3BMEHUYMBOCTH Y 0COOCH OJTHOTO BUIAY.

JlaGopaTopuas padora «IIpucrnocobieHns OpraHu3MOB U UX OTHOCUTEINIbHAS 11€JIECO00Pa3HOCTDY.

JladopaTopHas padora «CpaBHEeHHE BUJIOB TT0O MOP(OTIOTHUUECKOMY KPUTEPHUION.

Tema 3. MakposBosionusi M eé pe3yJbTaThl

Metonpl u3ydeHuss MakposBosonuH. llaneoHTonornueckue MeETOAbl HM3YYEHHUS SBOJIOLUM.
[Tepexoaubie Gopmbl U PUITOTEHETUUECKHUE PSJIBI OPraHU3MOB.

buoreorpaduueckue meroapl nzydeHus sBoiouuu. CpaBHeHue (uopbl U (payHbl MaTepUKOB U
oCcTpoBOB. broreorpaduueckue obmactu 3emian. Buabl-sHAEMUKH U PETUKTHI.

OMOpHUOJIOTHYECKHE UM CPaBHUTEIHbHO-MOP(OJIOTMYECKHME METOJbl  M3YYEHHUS  SBOJIOLUU.
['eneTndeckne MeXaHW3MBI DJBOJIIOIMM OHTOT€HE3a W TOSBJICHHUS SBOJIOIMOHHBIX  HOBIIECTB.
['omonoruuneie W aHAJIOTHYHBIC OpraHbl. PynuMeHTapHBIE OpraHbl W aTaBU3MBL. MOJEKYISIpHO-
TeHEeTUYECKHEe, OMOXUMUYECKNE ¥ MaTEMAaTUYECKUE METOIbl H3yUEHHUS IBOIOIUU. [ OMOJIOTHUYHBIE TEHBI.
CoBpeMeHHbBIE METOIbI TOCTPOCHHUS (PHIIOTEHETHYECKHUX JEPEBHEB.

XPpOMOCOMHBIE€ MYTAIIMH M SBOJIIOIIHS TCHOMOB.

O6mwme 3akoHOMEpHOCTH (TpaBWia) 3BOJONUU. [lpunyun cmenvr @yuxyui. HeobpatumocTtsb
3BOJIIOLMH. AanTUBHAS paguanus. HepaBHOMEpPHOCTh TEMIIOB 3BOJIIOLINH.

JdemoHcTpauuu

[Toptpetsr: K. M. Bap, A. O. Kosanesckuii, @. Mromnep, J. ['ekkens.

Tabmuip! u cxeMbl: «DUIOTEHETUUECKUH P JIOMIAAN», «APXEONTEPUKCY, «3BEPO3YObIC SIIEPhI»,
«Crerouedanb», «Puanopute», «CeMeHHBIE TANOPOTHUKH», «buoreorpaduueckne 30HBI 3eMiiny,
«petid xontuneHnToB», «PemukThl», «HauanmpHble cTaguu SMOPHOHAIBHOTO PAa3BUTHS MO3BOHOYHBIX
KUBOTHBIX», «['OMOJIOTMYHBIE U aHAJIOTHUYHbIE OpraHbl», «PyIuMeHTb», «ATaBU3MBL), «XPOMOCOMHBIE
HaOOphl ueloBeKa M IIKMMIaH3e», «l[JaBHbIe HampaBiIeHHsS 3BOJOLUNY», «OO0lIMe 3aKOHOMEPHOCTH
3BOJIIOLIM.

O6opynoBaHue: KOJUIEKLUH, repOapuu, MYJsSKU HCKOIMAEMBIX OCTATKOB OPraHU3MOB, MYJISKU
TOMOJIOTUYHBIX, aHAJIOTUYHBIX, PYAUMEHTAPHBIX OPIaHOB U ATABU3MOB, KOJUIEKIIUN HACEKOMBIX.

Tema 4. [Ipoucxo:kaeHue U pa3BuTHE KU3HU HA 3emule

Hayunble rumotessl MpouCXOXACHUS XU3HU Ha 3emie. AOuoreHes u naHcnepmus. JloHaydHbie
MIPEJICTaBJICHUS O 3apOKACHUU KU3HU (KpeannoHu3M). ['Mnore3a moCTOSSHHOTO caMO3aposKICHUS KU3HU
u e€ omposepkeHue onbiTamu @®. Peau, JI. Cnamnanuanu, JI. Ilactepa. Ilpoucxoxnenue xu3Hu MU
acTpoOHOJIOTHSI.

OcHOBHBIE JTalbl HeOopraHUYeckod sBoironuu. [lmaHerapHas (reojoruveckasl) HBOJIOLUSA.
XuMuyeckasi dBOJIONMS. AOHMOTEHHBI CHHTE3 OpraHMYeCKHX BellecTB U3 HeopraHudeckux. OmbiT C.
Mumnepa u I'. FOpu. O0pazoBanue noaumepoB u3 MmonoMepoB. Koanepsarnas runoresza A. M. OnapuHna,
rUrnoTe3a nepBU4HOro OynboHa k. Xonzeina, renernyeckas runote3a ['. Ménnepa. Pu6osumsl (T. Yek)
u runote3a «mupa PHK» V. I'un6epra. opmupoBanre MeMOpaH 1 BOSHUKHOBEHHE MPOTOKIETKH.

Ucropus 3emnu u Meroasl €€ uzydeHus. Vckonaemble oprannyeckue octaTku. ['eoxpoHosorus u
e€ Mmeroapl. OTHOCUTENbHAS U A0COIIOTHAs TeOXpOHOJOTUs. ['eoXpoHOMOrHYeckas IIKaga: S0HbBI, P,
MEPUObI, MOXH.

HauanbHsbie 3Tansl oprannueckoi 3Botonnu. [losiBieHne u 3BoNIONKS EPBBIX KIETOK. DBOJIIOIUS
MeTabonu3Ma. Bo3sHHKHOBEHHE MepBBIX dKOocHcTeM. COBpeMeHHbIE MUKPOOHbBIE OMOIIEHKH KaK aHaJIOT
nepBbIX Ha 3emite coodmecTB. CTpoMaTonuThl. [IpOKapuOTHI B SyKapHUOTHI.

[Ipoucxoxaenne HSykapuoT (cUMOHMOreHe3). DBOJIOIMOHHOE TMPOUCXOXKJIECHHUE  BHUPYCOB.
[IpoucxoxaeHue MHOTOKJIETOUHBIX OpraHM3MOB. BO3HUKHOBEHHME OCHOBHBIX TPYNI MHOTOKJIETOYHBIX
OpraHU3MOB.



OcCHOBHBIE 3Tallbl SBOJIIOIMH BBICIIMX pacTeHuid. OcHOBHBIE apoMopdo3bl pacTeHuid. Bbixon
pactenuil Ha cymy. llosiBieHne copoBBIX pacTeHMM M 3aBO€BaHHME UMM CylIU. CEMEHHBIE PacTEHMS.
[IpoucxoxaeHue BETKOBBIX PACTEHUN.

OCHOBHBIE 3Tambl BOJIONUHN XUBOTHOTO MUpa. OCHOBHBIE apoMOp(o3bl KUBOTHBIX. BeHIcKas
¢dayna. KemOpuiickuii B3pbIB — MOSIBJICHHE COBPEMEHHBIX THMOB. [IepBbie XOpI0BbIC )KUBOTHBIE. JKHU3HD B
BOoZe. OBOJIIOLMS TO3BOHOYHBIX. IIpomcxoxnenue amdubmii u pentumii. [IpoucxoxneHue
MJIEKOMUTAOMUX W nTul. [lpuHmun kimodeBoro apomopdosza. OcBoeHHe OECIO3BOHOYHBIMU U
MMO3BOHOYHBIMH KMBOTHBIMHU CYIIIH.

PazButne xu3Hu Ha 3emiie MO 3paM W TEpHOJAM: apXed, MPOTEepo30il, Mane030, Me3030MH,
KaifHO30M. OOmmas XapakTepHCTUKa KIMMaTa M TEOJIOTMYECKHX MporeccoB. llosBieHne u pacuBer
XapaKTepHBIX OPraHU3MOB. YTi1e00pa3oBaHue: €ro YCIOBHUS M BIUSHIE Ha ra30BbIi COCTaB aTMOCQEPHI.

MaccoBbie BBIMUPaHUsI — 3KOJOTHMUECKHE KPU3UCHI MPOULIOro. [IpuduHbl U CIeACTBUS MacCOBBIX
BbIMUpaHUid. COBpEMEHHBI 3KOJOTHYECKMH KpH3UC, ero ocobOeHHocTu. [Ipobiema coxpaHeHHs
O6uopazHooOpasus Ha 3emie.

CoBpemeHHas cucTeMa opranuyeckoro mupa. IlpuHinune! knaccupukanuu opranu3smMoB. OCHOBHbBIE
CHUCTEMATHUYECKUE TPYIITBI OPraHU3MOB.

JdeMoHcTpanuu

[Moptpetsr: ®. Peau, JI. Ciammannanwy, JI. [lactep, M. . Meunukos, A. . Onapun, Jx. Xonaeiix,
I'. Ménnep, C. Muinep, I'. FOpu.

Tabmuupr u cxembl: «Cxema ombiTa ®. Pegm», «Cxema ombita JI. Tlactepa mo wu3ydeHuio
CcaMO3apoKICHUS KU3HN», «Cxema onbita C. Musepa, . FOpu», «9Tanbl HEOPraHU4eCKOM 3BOTIOLUANY,
«['eoxpoHnosiornyeckas mkana», «HadanbHble 3Tanbl opraHuveckoi 3BoIOIUM», «CxeMa o0pa30oBaHUS
IYKapuoT MyTéM cuMmOuoreHesza», «Cucrema >XUBOW MPUPOIb», «CTpoeHue BUpyca», «Apomopdo3bi
pactenuit», «PuHHOPUTH), «OJHOKIETOUHbIE BOJAOPOCIN», «MHOTOKIETOUHBIE BOJAOPOCIN», «MXU»,
«[TamopotHukn», «l'onocemeHHble pacTeHus», «OpraHbl LBETKOBBIX pacTeHui», «CxeMa pa3BUTUSA
KUBOTHOTO MHPa», «ApoMopdo3bl XKUBOTHBIX», «lIpocreitmmey, «Kumeunomosnoctasie», «llnockue
yepBu»,  «UneHuctronorueyn,  «PwiOb»,  «3emHOBOmHBIEY»,  «lIpecMbikaromuecs»,  «lITUID,
«Mnexkonuraromue», «PazButue )KU3HU B apXeckoul spe», «Pa3BuTHe KU3HU B MPOTEPO3OMCKON Ipey,
«Pa3BuTHe XU3HU B MAJICO30MCKOM 3pen, «Pa3BUTHE KU3HU B ME3030MCKOM 3pey, «Pa3BUTHE KU3HU B
KallHO30MCKOM 3pey, «COBpEMEHHAasi CUCTEMA OPTaHUYECKOTO MUPaY.

O6opynoBanue: repbapuul pacTEHUIl pPa3IUYHBIX OTAENOB, KOJJIEKIMHM HACEKOMBIX, BIJIaYKHbIE
rnpenaparsl JKMBOTHBIX, PAKOBHHBI MOJUIIOCKOB, KOJUIEKIHMHU HIJIOKOXKHUX, CKEJIEThl MO3BOHOYHBIX
KUBOTHBIX, Yydella NTHUI] U 3BEpEH, KOJUIEKIIMM OKaMEHEJIOCTEW, IOJIE3HBIX HCKOIAEMbIX, MYJISKHU
OpPraHUYECKUX OCTATKOB OPraHU3MOB.

Bupryaabnas jgadoparopHas padora «MojaenupoBanue onbiToB Musuiepa—tOpu 1o u3ydeHuro
abMOTreHHOT0 CUHTE3a OPraHNYeCKUX COeTMHEHUI B IEPBUYHON aTMOchepe».

JlabopaTopHas padora «/3ydyeHue U onrMcaHne NCKOMMAEMbIX OCTATKOB JIPEBHUX OPTraHU3MOBY.

IpakTHyeckasi padora «3yueHne ocoOCHHOCTEH CTPOCHMS pPACTEHUN PA3HBIX OTIACIIOBY.

IIpakTnyeckas padora «3ydyenne ocCOOEHHOCTE CTPOCHUS MO3BOHOYHBIX KUBOTHBIX).

Tema 5. IIponcxoxaeHue 4eji0BeKa — AHTPOIOTeHe3

Pa3zpgenbl u 3agaun antponosioruy. MeTo bl aHTPOIIOJIOTHH.

CraHOBIIEHHE MNPEICTAaBICHUH O MPOUCXOXKIACHUU 4YeJIOBEKa. Penuruos3Hele  BO33peHUS.
CoBpeMeHHbIE HAYUHBIE TEOPHH.

CxoncTBO yenoBeka C JKMBOTHBIMU. (CHCTeMaTHYECKOe IMOJIOKEHUE uenoBeka. CBUAETENbCTBA
CXOJICTBA YE€JOBEKAa C KUBOTHBIMHU: CPaBHUTEIHbHO-MOPQOIOTHYECKHE, IMOPHOIOTHIEeCKHEe, (PHU3HU0IO0r0-
Oouoxumuueckue, mnoBeaeHueckue. OTIUYMs 4YeToBeKa OT YKMBOTHBIX. [IpAMOXOKIEHHE W KOMILUIEKC
CBS3aHHBIX C HUM MIPU3HAKOB. Pa3BUTHE rOJOBHOIO MO3ra U BTOPOW CUTHAJIBHOW CUCTEMBI.

JBuxymue cuibl (dakTophel) aHTpONOreHe3a: Ouoyornueckue, conuanbHbie. COOTHOIIEHHE
OMOJIOTMYECKUX U COLUANBHBIX (DAKTOPOB B aHTPOIOTEHE3E.

OcHoOBHBIE CTaJUU aHTpoOToreHe3a. PanHue yenoBekooOpa3Hbie 00€3bsHBI (IPOKOHCYJIBI) U PAaHHHE
MOHTU/IBI — OOIIIME MPEIKH YeJIOBEKOOOPa3HBIX 00€3bsiH U 0. ABCTPATOMUTEKH — IBYHOTHE MPEIKH
mojed. YemoBek yMenblid, MEpBbIe U3TOTOBJICHUS OpyIUd Tpyna. YemoBeK MPSIMOXOIAIIMNA W IIEPBBIN
BBIXOJ] JItoJIel 3a mpenensl Adpuku. YenoBek reiaenbOeprckuii — oOmuii mpeaok HeaHIepTaabCKOTO
YeJIOBeKa M 4YelloBeKa pa3yMHOro. YenoBeK HEaHEpPTaNIbCKUW Kak BUJ JIIOAEH XOJIOJHOTO KIIKMMAarta.



UYenoBek pa3yMHbId COBPEMEHHOTO THUIA, JIEHUCOBCKUI YEJOBEK, OCBOCHUE KOHTUHEHTOB 3a IMpejieiamMu
Adpuku. [TaneoreneTnka u majaeoreHOMHUKA.

DBOJIOIUS  COBPEMEHHOTO 4eJOBeKa. ECTeCTBEHHBIM OTOOpP B MOMYISALIUAX YeIOBEKA.
MyrauuoHHBIH Tiponiecc U nonumMopdusM. IlomynasuonHbie BOJIHEL, Ipei¢ reHoB, MUTpanus U «3pQext
OCHOBATEJISH» B MOMYJISLUSIX COBPEMEHHOTO YEJIOBEKA.

UYenoseueckue pacel. [lonstue o pace. boibiue packl: eBporneonaHas (€Bpaszuiickas), aBcTpajo-
HerpoujHas (SKBaTOpHAJIbHAS), MOHTOJIOMAHAS (a3MaTCKO-aMepuKaHckas). Bpems u myTtu pacceneHus
YyeloBeKa 10 IUIaHeTe. EIWHCTBO denoBeueckux pac. HaydHas HECOCTOSTENBHOCTh —pacu3Ma.
[TpucmocoOIeHHOCTh YeNIOBEKa K Pa3HBIM YCIOBHSIM OKpYXKaromel cpenpl. BriusHue reorpadudeckoit
cpensl U apetida TeHOB Ha MOP(OJIOTHIO U (PU3HOJIOTHIO YeIOBEKa.

MeXIuCUUIUIMHAPHBIE METOAbI B (pu3nyeckor (OMOIOTHYECKO) aHTPOIMOJIOTHH. DBOIIOIMOHHAS
AQHTPOTIOJIOTUSA W TMAJCOAHTPONOJOTHS YEJOBEYECKUX TMOmynanuid. buoconuanbHbie HCCIeI0BaHUS
MIpUpO/IbI uesoBeka. MccnenoBanue K03BOIIOIUN OMOJIOTUYECKOTO U COIIMAIBHOTO B YETIOBEKE.

JdeMoHcTpanuu

[Toptpersr: Y. lapsun, JI. JIuku, 5. 5. Porunckuii, M. M. I'epacumos.

Tabnuubl u cxembl: «MeTobl aHTpoToJIoTH», «[ 0JT0OBHOM MO3T YenoBeka», «HenoBekooOpaszHbie
00e3bsHb», «CKeleT YeloBeKa M CKelleT MIMMIIaH3e», «PyIuMeHThl W aTaBU3MBDY, «/[BMKYyIIHE CHIIBI
aHTPONOTeHe3a», « IBOJIIOIMOHHOE JAPEBO YEIIOBEKa», « ABCTpAIONUTEK», «HenoBek ymenblity, «HenoBek
NpAMOXO AUy, «JleHucoBckuil yenoBek» «Heanaepranbup», «KpoMaHboHIBY, «lIpeakn yenoBekay,
«Tarbl 3BOJIIOLINYU YeJIOBeKay, «Packl ueroBekay.

OGopynoBaHue: MyJISDHKA OKAMEHEJIOCTEH, TPEeIMETOB MaTepHATbHOW KYJIbTYphl TMPEIKOB
yenoBeka, pernpoaykinuu (dotorpadun) KapTUH ¢ MHUGOJIOTHISCKUMU U OHOJICHCKUMHU CIOKETaMu
MIPOUCXOKACHUS YelloBeka, GoTorpaduu HaXOJOK MCKOIMAEMBIX OCTATKOB YEJIOBEKa, CKEJET YesIOBEKa,
MOJIENTh Yeperna 4YeoBeKa W Yepera MIMMIIaH3€, MOJENIb KUCTH 4YejOBeKa W KUCTU IIMMIIAH3€, MOJCTH
TOpCca MPeIKOB YelloBeKa.

JladopaTopHas padora «l3ydeHne 0COOEHHOCTEW CTPOCHHS CKeJieTa 4YeJIOBEKa, CBSI3aHHBIX C
MPAMOXOKICHUEM.

IIpakTuyeckas padora «/3yyeHre 3K0JIOrMUECKUX aanTalyidi 4YeTOBEKay.

Tema 6. IK0JI0rUsl — HAYKA 0 B3AaMMOOTHOIIEHUSIX OPTAaHU3MOB M HAOPTraHU3MEHHbIX CHCTEM
¢ OKpY:Kalolei cpeaoi

3apokaeHue u pa3BuThue dkojoruu B Tpynax A. I'ymbonbara, K. ®@. Pynee, H. A. Cepepuosa, D.
l'exkxens, A. Tenciu, B. H. CykauéBa. Pazpensl u 3amauu s3kojorud. CBsi3b 3KOJIOTUH C APYTUMH
HayKaMH.

Metonet skonoruu. IloneBbie HaOmoneHUs. OKCHEPUMEHTHI B OKOJOTMHM: TPUPOAHBIE H
naboparopuble. MojenupoBaHue B OKOJOTHH. MOHUTOPHHI OKpPY)KAIOIIEH Cpeabl: JIOKaJIbHBIMH,
pEruOHANIBHBIN U TJI00ATBbHBIN.

3Ha4YeHHE 3KOJIOTMYECKUX 3HAHUW JUIs YeJIOBEKa. DKOJOTMYECKOE€ MHPOBO33PEHHE KaK OCHOBA
CBA3€M uesoBedecTBa € MNpUpoaoil. POpMHUpPOBAHME 3SKOJIOTMUECKOW KyJIbTYpbl M HSKOJIOTHYECKOM
rPAaMOTHOCTHU HACEJIEHUSI.

JdeMoHcTpanun

[Toptpetsi: A. I'ymGonbar, K. @. Pynse, H. A. CeBepuos, 3. I'ekkens, A. Tencnu, B. H. Cykaués.

Tabmumper u  cxembl: «Pazgensl sxonorum», «MeTonsl 3koyorum», «CxemMa MOHUTOPHHTA
OKpYXarolLlEen Cpeabl».

JlabopaTopHas padora «/3ydeHre METOI0B HKOJIOTMYECKUX HCCIIETOBAHUI.

Tema 7. Opranusmsl u cpega 0OMTaHUA

Dkonoruveckre (GakTopbl M 3aKOHOMEpPHOCTH HX JAeicTBus. Kiaccuduxamuss 3KOIOTHYECKHX
¢dakTopoB: abuoTHueckue, OWOTUYECKUE, aHTpomoreHHble. OOmMe 3aKOHOMEPHOCTH JIEHCTBUS
skosnornueckux (QaktopoB. IlpaBuno muunumyma (K. Ilnpenrens, FO. JIubux). TonepaHTHOCTS.
DOBpUOHOHTHBIE U CTECHOOMOHTHBIE OPTaHU3MBI.

Abuotnueckue Qaktopel. CBeT kak »sKkonoruyeckuii Qaxtop. /[leiicTBHE pa3HBIX Y4acTKOB
COJIHEUHOTO CIEKTpa Ha OPraHU3Mbl. JKOJOTUYECKUE TPYIIbl PACTEHUN U KUBOTHBIX MO OTHOILIECHUIO K
cBery. CurHanbHas pojb cBeTa. POTONEPUOIU3M.

Temnepatypa kak dkojorudeckuii Qaxrtop. JlelicTBue TemmepaTrypsl Ha  OpraHU3MBIL.
[TolikunoTepMHble U TOMOMOTEPMHBIE OPTaHU3MBbL. DBPUTEPMHbBIE U CTEHOTEPMHBIE OPraHU3MBbI.



Brnaxxnoctp kak sxojorudeckuii ¢axrop. IlpucnocobiieHust pacTeHuil K MOAJEPKAHUIO BOJIHOTO
6ananca. Knaccugukamnus pacteHuii mo oTHomeHHo K Boje. [Ipucrnocobiaenns )KUBOTHRIX K U3MEHEHHIO
BOJTHOTO PEXHMA.

Cpensl  oOWTaHMsI OpraHM3MOB: BOJHAs, HAa3eMHO-BO3JYIIHAs, IOYBEHHAs, TIyOMHHASA
MOJMOYBEHHAsA, BHyTpUOpraHu3MeHHas. OU3NKo-XUMUYeCKne 0COOCHHOCTH Cpel 0OUTaHHs OPraHU3MOB.
[TpucniocobaeHns Opranu3MoOB K JKU3HU B pa3HBIX Cpeax.

buonornueckue putmbl. BHemnue u BHyTpeHHHE puUTMBl. CyTOUHBIE M TOJUYHBIE PHUTMBL
[Tprcnoco6IeHHOCTh OPTaHU3MOB K CE30HHBIM M3MEHEHHSIM YCIOBHMA KU3HH.

XKuznennsie Gopmbl opranu3mos. [lonstue o xuszHeHHOU popme. XKuzHeHHbIE POPMBI paCTEHUI:
JepeBbs, KYCTAPHUKH, KYCTAPHHUYKH, MHOTOJETHHE TPaBbl, OIHOJICTHHE TpaBbl. JKuzHeHHBIE (DOPMBEI
KUBOTHBIX: THAPOOHOHTHI, T€OOMOHTHI, a3p0oOMOHTHI. OCOOEHHOCTH CTPOSHHS U 00pa3a )KU3HH.

buotnueckue ¢axToppl. Buapl OHOTHUECKMX B3aMMOACHCTBHUI: KOHKYPEHIIHS, XHIHHYECTBO,
cum6buo3 u ero ¢opmbl. Ilapasutusm, koomepaius, MyTyaliu3M, KOMMEHCAIN3M (KBapTHPAHTCTBO,
HaxyieOHnuecTBo). Herpoduueckne B3ammopeiictBus (Tormuueckue, ¢opuueckue, Qadbpudeckue).
3HaueHue OMOTUYECKUX B3aUMOJICHCTBUH AJIsl CYILIECTBOBAaHUS OPraHU3MOB B cpenie oOuTanus. [IpuHimn
KOHKYPEHTHOTO UCKJIFOUYEHHUS.

JdeMoHcTpanuu

Tabmuipl 1 cxeMbl: «IKonoruueckue QakTopbd», «CBETOBOM CHEKTP», «IKOJIOTHMYECKUE TPYIIIbI
KUBOTHBIX IO OTHOIIEHHIO K CBETY», «TemnaoKpoBHbIE >KMBOTHBIE», «XOJOJHOKPOBHBIE KUBOTHBIEY,
«DPU3HOJOTHYECKHE aJalTallud JKUBOTHBIX», «Cpeapl oOWTaHMsS oOpraHusmMoB», «buonorunueckue
putMbl», <« Ku3zHeHHble Qopmbl pacTeHui», <« KuszHeHHble (OPMBI KMBOTHBIX», «DKOCHCTEMA
IIMPOKOJIMCTBEHHOIO Jieca», «IJKOCHCTeMa XBOMHOro Jieca», «llemn nuraHus», «XUIIHUYECTBO,
«[Tapazutuzmy, «Konkypenmusay, «Cumonos», «KomMmmeHcanmmusm.

Ob6opynoBanue: repOapud pacTeHU W KUBOTHBIX, MPUCHOCOOJEHHBIX K BIMSHUIO Pa3IUYHBIX
JKOJIOTHUECKUX (DaKTOPOB, TepOApUU CBETOIOOMBBIX, TEHETIOOMBBIX U TEHEBBHIHOCIMBBIX PACTEHUI,
CBETOJIIOOMBBIE, TEHEIIOOMBbIE W TEHEBBIHOCIMBBIE KOMHATHBIE pPACTEHUs, repbapuul M KOJIICKIIUU
TETUTIOTIOOMBBIX, 3MMOCTOMKHX, MOPO30YCTOWYMBBIX pACTEHUU, dYydelna MTHUIl W 3BepeH, repdapun
pacTeHuii, OTHOCAUIMXCS K TUTpoduTaM, KcepopuraM, Me30(pruTaM, KOMHATHBIE PaCTECHUS JaHHBIX TPYIIIL,
KOJUIEKIIMH KUBOTHBIX, OOUTAIOIINX B Pa3HbIX cpenax, repOdapuu U KOJUIEKIIMH PAacTeHUN U KMBOTHBIX,
oOnafaroux 4epTaMu MPUCIHOCOOJEHHOCTH K CE30HHBIM HM3MEHEHMSIM YCIOBHM JKWU3HU, repOapuu u
KOJUIEKIIMM PACTEHHUM U KUBOTHBIX PA3IMYHBIX )KU3HEHHBIX (POPM, KOJUIEKIIUH KUBOTHBIX, YUaCTBYIOLIUX
B Pa3JIMYHbIX OMOTUYECKHX B3aUMOACHCTBUSIX.

JladopaTopHas pa6ora «BbIsBIeHNE TPUCTIOCOOICHUI OPraHU3MOB K BIIMSIHUIO CBETAY.

JladopaTopHas pa6ora «BrisBiIeHNE TPUCTIOCOOICHU OPraHU3MOB K BIIMSIHHIO TEMIIEPATYPhI».

JladopaTopHas pa6oTa «AHATOMHYECKHE OCOOCHHOCTH PACTEHUN W3 Pa3HBIX MECT OOUTAHUSY.

Tema 8. IkoJ10rusi BUI0B U MOMYJIS U

DKOJIOTHYECKHE XapakTepucTuku monynsuuu. [lomymsuus kak Ouonoruueckas cucrema. Poub
HEOJHOPOJAHOCTH Cpelbl, (PU3UUECKUX OapbepoB U OCOOCHHOCTEH OHONOrHH BUAOB B (HOPMUPOBAHUU
MPOCTPAHCTBEHHOM CTPYKTypbl noNyiasuuidl. (OCHOBHBIE [OKa3aTeNM MOMYJSALMH: YHCIEHHOCTD,
IJIOTHOCTh, BO3PACTHAas W IOJIOBAsl CTPYKTYpPa, POKIAAEMOCTb, MHPHUPOCT, TEMI POCTA, CMEPTHOCTD,
MHUTpalus.

DKoJloruyeckas CTpykTypa nonyiasunu. OLeHKa YMCIEHHOCTU NOMyJauuu. /J(nHaMuka nonynasiuuu
u e€ peryisuusa. buotnueckuili noTeHuMan nomymisuu. MoaenupoBanue AUHAMUKK Nomyssiuuu. Kpusbie
pocTa 4YMCIEHHOCTH Nomyisiuu. KpuBble BbDKMBaHUA. Perynsuus 4YMCIECHHOCTH NOMYJSIUN: POJIb
(akTOPOB, 3aBHCSIIMX U HE 3aBUCAIIUX OT IUJIOTHOCTH. DKOJIOTUYECKUE cTpaTerud BujoB (- m K-
CTpaTerumn).

[TonsiTue 06 3koJ0OrMUecKor HUIIEe BuAa. MectooOuTanue. MHOroMepHas MOJIeNb HKOJIOTUYECKOH
auiu Jx. M. Xatunnacona. PazMepsl skonornueckoi Humu. [loTeHmanbsHas U peajn30BaHHas HULLIY.

Bun kak cucrema nonynsiuuid. Apeansl BUIOB. BUIbl M UX )KU3HEHHBIE CTPATETUU. DKOJIOTHUECKHE
SKBUBAJICHTHI.

3aKOHOMEPHOCTH TMOBEACHUS W MUIpalUid >XKUBOTHBIX. BHOJNOrMYeckre WHBA3UU UYKEPOIHBIX
BH/JIOB.

JdeMoHcTpanuu

IToptper: [Ix. M. XarunHCOH.



Tabmuupl W cxembl: «JKOJIOTMYECKHE XapaKTePUCTUKU nomymanuny, «lIpoctpancTBeHHas
CTpYKTypa mnomnyasuuu», «Bo3pacTHele nupamubsl nomyasiuun», «CKOpPOCTh 3acelIeHUs NOBEPXHOCTU
3emMiIH pa3IMuHbIMU OpraHu3Mammuy, «Mojens sxonorudeckoit Hummu Jx. Y. Xarunnconay.

O6opynoBanue: repOapuu pacTeHUN, KOJJICKIIUU )KUBOTHBIX.

JlaGopaTopnas padora «IIpucrnocobieHns ceMsiH paCTeHHI K PacCeIICHUION.

Tema 9. Dxoj10rns coo61EeCTB. IKOJIOTHYeCKHE CHCTEMBbI.

Coo0miecTBa opranu3MoB. bruoreHos u ero crpykrypa. CBsizu MeX1y OpraHu3MaMu B OMOIICHO3E.

Okocucrema kak oTkpbiTas cucreMa (A. k. Tencnu). @yHKUMOHAIbHbIE OJIOKM OPraHuW3MOB B
HKOCHUCTEME: MPOIYIIECHTHI, KOHCYMEHTHI, peAyleHThl. Tpodudeckue ypoBHU. Tpoduueckue nenu u ceTu.
Abuotnueckue 610ku 3kocucteM. [1ouBbl U Uikl B 3kocucTeMax. KpyroBopoT BeliecTB U MOTOK 3HEPTUU
B 9KOCHUCTEME.

OcHOBHBIE NTOKAa3aTeNHU dKOCUCTEMBbI. bruomacca u MpoayKuus. DKOJIOTMUECKUEe MUpaMUJIbl YUCell,
O01oOMacchl U SPHEPTUH.

Junamuxa sxocucmem. Kamacmpoguueckue nepecmpoiiku. @aykmyayuu. HarnpaBneHHbie
3aKOHOMEpPHbBIE CMEHBI COOOIIECTB — CyKleccuH. IlepBruHble M BTOPUYHBIE CYKIIECCUU U MX MPUYUHBL.
AHTpomoreHHsle Bo3JecTBUs Ha cykieccud. KnumakcHoe coobmiectBo. buopasHoobpaszue u moigHoTta
KpyroBOpOTa BEIECTB — OCHOBA YCTOMYHUBOCTU COOOIIECTB.

[Ipupoansie 3xocUCTEMBI. IKOCUCmeMbl 03D U peK. DKOCUCTEMbl MOpell U OKeaHo8. DKOCUCTEeMbl
MYHOp, 1eco8, cmeneti, NyCHbiHb.

AHTpPOIIOTEHHBIE SKOCUCTEMBI. ArposkocuctemMa. ArporeHos. Pasnnuus Mexay aHTpOIOreHHbIMU
Y TIPUPOJIHBIMH YKOCHCTEMAMH.

VYpboskocucreMbl. OCHOBHBIE KOMIIOHEHTHI ypOo3kocucteMm. loponackas ¢nopa u dayna.
CuHaHTponu3anus ropoAckoi QgayHnsl. buonmornueckoe u X03giCTBEHHOE 3HAYEHHE arpodKOCUCTEM M
ypOOdIKOCHCTEM.

3aKOHOMEpPHOCTH (POPMHPOBAHUS OCHOBHBIX B3aMMOJEUCTBUN OPraHU3MOB B dKOCHCTeMax. Poib
Kackaonoz2o s¢gexma u 6ud08-30upukamopos (Kinouesvix 6udo8) 8 (QYHKYUOHUPOBAHUU IKOCUCIEM.
[lepeHoc »oHepruM ¥ BEHIECTB MEXAY CMEKHBIMU DJKOCHCTEMaMH. YCTOWYUBOCTH OPIraHHU3MOB,
MOMYJISIIIUI U SKOCUCTEM B YCIIOBHUSAX €CTECTBEHHBIX U aHTPOMOTEHHBIX BO3ACHCTBUA.

Mexanuzmbl 8030elicmsus 3a2psA3HeHUll Pa3HbIX MUN08 Ha CyOOP2AHUSMEHHOM, OpP2AHUSMEHHOM,
NONYNAYUOHHOM U IKOCUCTEMHOM YPOBHAX, OCHOBbI IKOIOSUYECKO20 HOPMUPOBAHUSL AHMPONO2EHHO20
8030eticmaus. MeTo0J0Tusl MOHUTOPUHTA €CTECTBEHHBIX U aHTPOMOTEHHBIX 3KOCHCTEM.

JdemoHcTpauuu

[Toptper: A. [Ix. Tencnu.

Tabmupsr u  cxembl: «CTpykTypa OuOIEHO3a», «IKOCHUCTeMa IIMPOKOJIUCTBEHHOTO JIecay,
«QKocucTeMa XBOMHOro jeca», «DyHKIIMOHANBHBIE TPYIIBI OPraHu3MOB B 3KocucTemey, «KpyroBopor
BEIIECTB B dJKocucTeme», «llemu mnurtanus (macTOuiHAs, OETPUTHAs)», «IKOJOTrHYecKas MHpamMuaa
qucen, «JK0JIOrHueckas nupamua duomacco», «IKoJIorHyecKas mupaMmuaa sueprumy», «O0pa3oBaHue
6onorta», «llepBuunasi cykueccusi», «BoccraHoBieHHe jeca Mocie MoKapay, «IKocHCTeMa 03epay,
«ArpoueHo3», «KpyroBopoT BeliecTB ¥ MOTOK SHEPTHH B arpoliieHo3e», «[Ipumepsl ypOoskocucTemy.

O6opynoBanue: repOapuu pacTeHU, KOJUIEKIIMM HACEKOMBIX, Uy4ena NTHUIl U 3Bepei, repbapuu
KYJIBTYPHBIX U JUKOPACTYLIUX PACTEHUN, aKBAPUYM KaK MOJIENb SKOCHUCTEMBI.

IIpakTnyeckas padora «l3ydenue u onucanue ypoo3KOCUCTEMBI.

JlabopaTopHasi paGora «l3yuenue pazHooOpa3usi METKUX MOYBEHHBIX WICHUCTOHOTHX B Pa3HBIX
HKOCUCTEMAX.

JKCKYypeusi «OKCKypcuss B THNWYHBIM OuoreoneHo3 (B ayOpaBy, Oepe3HsK, €JIbHHMK, Ha
CYXOJOJbHBIN UM MOWMEHHBIH JIyT, 03€p0, 60J0TO)».

JKCKypeust «IKCKYpCHs B arpodKOCHCTEMY (Ha MOJIe WIM B TEIIIMYHOE X03HCTBO)».

Tema 10. buocdepa — rnodanpHas IKocucTeMa

buocdepa — obuiennanerapHas o0ojouka 3eMJM, TJIE€ CYLIECTBYET WM CYIIECTBOBaJA >KU3Hb.
Paszputue npencraBneHuit o 6uocdepe B Tpymax O. 3rocca. Yuenue B. U. Bepnanackoro o 6uocdepe.
Ob6nactu 6uocdeps! u €€ cocras. JKusoe BemecTBo 6Mocheps! U ero QyHKIUH.

3aKkoHOMEpHOCTH cymiecTBoBaHMsl Ouocdeprl. OcobOeHHOCTH Ouocdepbl Kak TIIIOOATBHOM
sKocucTeMbl. JluHamMuueckoe paBHoBecue B Ouochepe. KpyroBopoTsl BemiecTB M OHMOre0XMMHUYECKHE
LUK (yriiepoa, azoTa). PUTMu4HOCTS siBJeHU# B Onocdepe.



3onansHOCTh OMOchepsnl. [lonsitue o O6uome. OCHOBHBIE OMOMBI CYIIW: TYHApA, XBOWHEIE Jieca,
CMEIIaHHbIE U IIUPOKOIUCTBEHHBIE JIECA, CTENH, CaBaHHBI, YCTHIHU, TPOIIUYECKUE JIECA, BHICOKOTOPBSI.
Knumar, pacTuTenbHbIN U )KUBOTHBIM MUP OHOMOB CYIIIH.

Crpykrypa ¥ (yHKIUS JKHBBIX CHUCTEM, OIIEHKA MX PECypCHOTO MOTEHIHMada W OnochepHBIX
GbyHKIUH.

JdeMoHcTpanuu

[Toptpersi: B. U. Bepuanckuii, 3. 3rocc.

Tabmuier u cxemsr: «I'eochepst 3emmmy», «KpyroBopoT azoTa B mpupoae», «Kpyroopot yriiepona
B nipupoe», «KpyroBopot kuciopoaa B npupoje», «KpyroBopot Bojabl B ipupoae», «OCHOBHbIE OMOMBI
CyLIm», «Kmumatuueckue  mosica  3emum»,  «Tynapay,  «Taiiray, «CMemaHHBId  JIecy,
«lIupokonuctBeHHbIN Jecy, «CTenby, «CaBanHay, «IlycTeiHay, « Tpornuueckuii iecy.

ObopynoBanue: repbapun pacTeHU pa3HbIX OMOMOB, KOJUICKIIMH KUBOTHBIX.

Tema 11. YestoBek M OKpy:KaoUas cpeaa

DKOJIOTHYECKHE KpU3UChl M MX NpUuyuHBL. Bo3nelicTBue uenoBeka Ha Ouocdepy. 3arps3HeHHe
BO3ymIHON cpenpl. OxpaHa Bo3ayxa. 3arps3HeHHe BOAHOM cpeabl. OxpaHa BOJHBIX PECYPCOB.
Pa3pymenue noussl. OxpaHa NOYBEHHBIX pecypcoB. MI3MeHeHue kiumara.

AHTpOTIOTEHHOE BO3/ICHCTBUE HAa PACTUTEIBHBIM W >KUBOTHBIM Mup. OXpaHa pacTUTETBHOTO U
KUBOTHOTO MHupa. OCHOBHBIE TNPUHIUIBLI OXpaHbl Mpupoasl. Kpacusle kHuTH. OC000 OXpaHseMble
npupoanbie Teppuropun (OOIIT). boranuueckue cajapl ¥ 300JI0TMYECKUE TAPKHU.

OcCHOBHBIE TPHUHIMIB YCTOWYMBOTO PA3BUTHS YEIOBEYECTBA W TPHUPOJBL. PalmoHaIbHOE
MIPUPO/IOTIOJIL30BAHNE M COXpaHEHHE OMOJIOTHYEeCKOro pa3zHooOpaszus 3emun. OOmne 3aKOHOMEPHOCTH
IJI00ATBHBIX HKOJIOTMYECKUX KpHU3ucoB. OCOOEHHOCTH COBPEMEHHOTO KpH3HMCa U €ro BEpOSATHBIE
MOCJIE/ICTBUSL.

Pa3BuTHe METONOB MOHMTOPHMHIA Pa3BUTHUS OMACHBIX TEXHOTEHHBIX MpolieccoB. CucmemHvie
uccnedosanusi nepexooa K pecypcocbepezaioujeli U KOHKYPeHmMocnocoonou snepeemuxe. buonocuueckoe
pasHoobpasue u dbuopecypcol. Hayuonanvuvie ungopmayuonnslie cucmemvl, obecneyugarouwjue 00Cmyn K
uHgopmayuu no cOCMoAHUI0 OMOENbHLIX 8U008 U IKocucmem. OCHo8bl IKOpeadbuIumayuu IKoCUcmem u
cnoco608 60pvobI ¢ buonospedcoeHusMU. PekoncmpyKyus MOPCKUX U HA3eMHbIX IKOCUCEM.

JdemoHcTpauuu

Tabmuubl w cxeMbl: «3arps3HeHHE aTMocdepb», «3arps3HeHHe TUapocdepb», «3arps3HEHUE
nmouBel», «llapHukoBeiii 3ddekr», «Ocobo oxpaHseMble TMPHUPOIAHBIE TeppuTOopum», «Mojenu
YIPABIIIEMOTO MUPay.

OGopynoBanue: dotorpaduu OXpaHSIEMbIX PACTCHHH M KUBOTHBIX KpacHoil kHurm Poccuiickoii
®denepanuu, Kpacnoit KHUTH peruoHa.



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBI 110 BUOJIOT'MUA HA
YPOBHE CPEJHEI'O OBILIIEI'O OBPA30OBAHMUA

JIMYHOCTHBIE PE3YJIBTATbBI

®I'OC COQO ycranaBnuBaeT TpeOOBaHUS K pe3yabTaTaM OCBOCHUS OOYYaIONIMMUCS MPOrPaMM
cpeanero o0rmiero o0pa3oBaHus: TUIHOCTHBIC, METAIPEIMETHBIE U ITPEIMETHEIE.

B cTpykType JMYHOCTHBIX pE3yJIbTaTOB OCBOEHHUS IMPOrpaMMbl I10 OWMOJIOTMM BbIJIEICHBI
CJICYIOIIME COCTABJISIONINE: OCO3HAHHE OOYYAIOIIUMHUCS POCCUMCKOM TPAXTAHCKOW HACHTHYHOCTH —
FOTOBHOCTH K CaMOpAa3BUTHIO, CAMOCTOSITEIIBHOCTH M CAaMOOIPEACIICHUIO, Haluuue Mmomueayuu K
o0y4eHHI0 OWOJIOTHH, YeleHanpasieHHoe pazeumue BHYTPEHHUX YOSKICHUH JIMYHOCTH HA OCHOBE
KITIOYEBBIX HEHHOCTEH W MCTOPUYECKUX TPATUIMNA Pa3BUTHS OMOJIOTMYECKOTO 3HAHHS, 20MOGHOCMb U
cnocobnocms 00YHYAIOIINXCSI PYKOBOJICTBOBATHCS B CBOEH JESTENBHOCTH LEHHOCTHO-CMBICIOBBIMU
YCTAaHOBKaMH, TMPUCYHIUMHU CUCTEME OHOJOrMYECKOTo 0O0pa3oBaHUsl, Haluyue NpagoCcoO3IHAHUSA
9KOJIOTMUECKOM KYIbTYPBl, CHOCOOHOCMU CMAasumb eI U CTPOUTD )KU3HEHHBIE TUIaHBI.

JIMYHOCTHBIE PE3yNIbTaThl OCBOCHMSI TPOrPAMMBI 110 OMOJIOTMH JOCTUTAIOTCS B €JMHCTBE yueOHOM
U BOCIMTATEIbHOM  JEATEIBHOCTH B  COOTBETCTBUM C  TPAJAULUOHHBIMU  POCCHUMCKUMH
COLIMOKYJIbTYPHBIMH, UCTOPUYECKUMU U TyXOBHO-HPABCTBEHHBIMH LIEHHOCTSIMHU, IPUHSTHIMU B 00IIECTBE
MpaBWJIaMU UM HOPMAaMM MOBEIEHUS U CIIOCOOCTBYIOT IpOLECcCaM CaMOIO3HAHMs, CaMOBOCIUTAHUS U
CaMOpa3BUTHS, PA3BUTUS BHYTPEHHEH NO3UIMU JUYHOCTH, MAaTPUOTHU3Ma M YBaXEHHS K 3aKOHY H
MIPaBOTIOPSIIKY, YETIOBEKY TpyJa U CTaplIeMy HOKOJIEHHIO, B3AUMHOTO YBaXXEHUS, OEPEKHOTO OTHOILIEHUS
K KyJbTYpPHOMY HAaCIEIUIO W TPAJAUIMSAM MHOTOHAalMOHAIBHOTO Haponaa Poccwuiickoit Penepanuu,
MPUPOJE U OKPYKAOIIEN Cpee.

JInuHOCTHBIE pe3yabTaThl OCBOEHHUS y4deOHOro mpenmera «bHONOTHUS) OJDKHBI OTPaXKaTh
TFOTOBHOCTb U CIIOCOOHOCThH 00yYarOMMXCsl PYKOBOJCTBOBATHCS CPOPMUPOBAHHONM BHYTPEHHEH MO3ULIMEH
JUYHOCTH, CHUCTEMOM  I[IEHHOCTHBIX  OpHUEHTAllMi, TO3UTUBHBIX BHYTPEHHHX  YOEKIEHUH,
COOTBETCTBYIOIIUX TPAJAULMOHHBIM IEHHOCTSAM pPOCCHUHCKOTO OOIIECTBa, pPACIIUPEHHE KUZHEHHOTO
ONbITa WM ONBITA JEATEIBHOCTH B IPOLIECCE PpEANN3alUH OCHOBHBIX HAINPABICHUN BOCIUTATEIbHOMN
NESATENbHOCTH, B TOM YHUCJIE B YACTHU:

1) rpasKIaHCcKOro BOCIMTAHUS:

c(OpPMUPOBAHHOCTh TPAKJIAHCKON MO3UIMH O00yYarollerocsi Kak aKTMBHOIO U OTBETCTBEHHOIO
YJieHa POCCUICKOTO 00IIeCTBa;

OCO3HAaHHE CBOMX KOHCTUTYLIMOHHBIX IIPaB U 00SA3aHHOCTEH, YBaXKCHHUE 3aKOHA U TIPABOIOPSAIKA;

TOTOBHOCTb K COBMECTHOM TBOPUECKOH AEATEIbHOCTHU MPU CO3JIaHUH YU€OHBIX IPOEKTOB, PELUICHUH
y4eOHBIX U [M03HABATEIbHBIX 3a/1a4, BHIOJIHEHUN OMOJIOTUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh OMPENENATh COOCTBEHHYIO IMO3MIIMIO MO OTHOUIEHUIO K SIBJICHHSM COBPEMEHHOM
KU3HU U OOBSICHATD €€;

YMEHHE YYUTHIBATH B CBOUX JACUCTBUAX HEOOXOIUMOCTh KOHCTPYKTHBHOTO B3aMMOJCWUCTBUS
JOJIeH ¢ pa3HbIMH YOeXKACHUSAMH, KYJIbTYPHBIMU [ICHHOCTSIMU M COIMAIbHBIM IO JIO’KEHUEM;

TOTOBHOCTh K COTPYAHUYECTBY B MPOIIECCE COBMECTHOTO BBITIOJHEHUS YU€OHBIX, TO3HABATEIbHBIX
U UCCIIEJIOBATEIbCKUX 3a/la4, YBAKUTEIHHOTO OTHOIIECHHS K MHEHHUIO OINIMOHEHTOB MPHU OOCYXIEHUU
CIOPHBIX BOMPOCOB OMOJIOTUYECKOTO COJICPIKAHUS;

TOTOBHOCTb K T'YMAHUTApPHOU U BOJIOHTEPCKOM 1€ATEIIbHOCTH;

2) IaTPUMOTHYECKOT0 BOCIIUTAHMS:

Cc(OPMHUPOBAHHOCTb POCCUICKON IPaXTaHCKOW MJICHTUYHOCTH, MMATPUOTU3MA, YBAKEHHS K CBOEMY
HapoJy, 4YyBCTBa OTBETCTBEHHOCTH mepel PoauHoM, ropaocTu 3a ¢cBoM Kpai, cBoro Poauny, cBO# sA3bIK U
KYJIBTYPY, IPOIJIOE U HACTOALIEE MHOTOHALMOHAIBHOTO Hapoaa Poccnn;

LIEHHOCTHOE OTHOIIEHUWE K MPUPOJHOMY HACIEAMI0 W MaMATHUKAM IPUPOABI, JOCTHKEHUAM
Poccun B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUX, TPYIE;

CMOCOOHOCTh OLICHMBATh BKJIAJ POCCUHCKUX YYEHBIX B CTAHOBJIIEHHE M pa3BUTUE OMOJIOTHH,
MOHMMAaHUs 3Ha4eHUs OMOJIOTMU B MO3HAHWU 3aKOHOB MPUPOJBI, B )KM3HU YEJIOBEKAa U COBPEMEHHOTO
00I111eCTBA;

uzaenHas yoexaEHHOCTh, TOTOBHOCTh K CIY)KEHHUIO M 3amuTe OTeuecTBa, OTBETCTBEHHOCTD 3@ €ro
cyas0y;

3) 1yXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMS:



OCO3HAHMUE JYXOBHBIX HEHHOCTEN POCCUMCKOTO HApOa;

c(hOPMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUSI, ITUYCCKOTO TTOBEICHIS;

CIIOCOOHOCTh OIICHMBATh CUTYAaIlMI0 W NPUHUMATh OCO3HAHHBIC PEIICHUS, OPUEHTUPYICh Ha
MOPaJILHO-HPaBCTBEHHBIE HOPMBI U IICHHOCTH;

OCO3HAHUE JIMYHOTO BKJIa/Ia B IOCTPOCHUE YCTOMUHUBOTO OYIyIIEro;

OTBETCTBEHHOE OTHOILLEHUE K CBOMM PpOJUTENISM, CO3JaHUI0 CEMBHM Ha OCHOBE OCO3HAHHOIO
MPUHATUSA LIEHHOCTEN CEMEMHOM )KU3HU B COOTBETCTBUU € TPAAULUAMHU Hapoa0B Poccuu;

4) 3cTeTHYECKOr0 BOCIIUTAHUS:

ACTETHYECKOE OTHOIIECHUE K MHpPY, BKIIOYAs O3CTETUKY OBbITa, HAYYHOTO M TEXHHYECKOTO
TBOPYECTBA, CIIOPTA, TPY/Aa, OOIIECTBEHHBIX OTHOIICHHIA,

MMOHMMAHKE YMOIIMOHAIBHOTO BO3JCHCTBUS KUBOU MPUPOIBI U €€ IIEHHOCTH;

TOTOBHOCTh K CAMOBBIP2XEHUIO B Pa3HBIX BHJIAX HCKYCCTBA, CTPEMJICHHE IMPOSBIATH KAa4eCTBA
TBOPUYECKOM JIMYHOCTH;

5) ¢usuyeckoro BocmuTaHUsi, (opMHPOBAHMS KYJIBTYPbI 310POBbSI W IMOIHOHAJIHHOIO
Os1aronosyqusi:

MOHMMAaHWE W pealn3alus 370poBOTO U 0Oe3omacHoro obpasza >XKU3HU (370POBOE THUTAHUE,
COONIOICHNE TUTMEHWYECKHX TIPAaBWJI M HOPM, COAJaHCHPOBAHHBIA PEXKUM 3aHSATUH H OT/bIXa,
peryispHas ¢u3AYecKash aKTUBHOCTH), OCPEKHOTO, OTBETCTBEHHOTO W KOMIICTCHTHOTO OTHOIIEHHS K
cOOCTBEHHOMY (PU3NYECKOMY U IICUXUYECKOMY 3710POBbIO;

MMOHMUMAaHKE I[CHHOCTH IMPaBWI WHAMBUIYAJIHLHOTO M KOJUICKTUBHOTO O€30TIaCHOTO TIOBEICHUS B
CUTYAITUSX, YTPOIKAIOITUX 3I0POBBIO U )KH3HU JIIOJICH;

OCO3HAHHWE MOCIICJICTBUI M HETPUATHUS BPEIHBIX MTPUBBIUEK (YITOTPEOICHUS aJTKOTOJISI, HAPKOTHKOB,
KYpEeHUs);

6) TPy10BOr0 BOCIIUTAHMS:

TOTOBHOCTb K TPYAY, OCO3HAHUE IIEHHOCTH MacTepcTBa, TPYAOIO0HE;

TOTOBHOCTh K AaKTHBHOW JAEATEIbHOCTH TEXHOJOTMYECKOW M COLMAJIbHOW HANpaBiIeHHOCTH,
CIOCOOHOCTh MHUIIMUPOBATh, IUTAHUPOBATh U CAMOCTOSITENILHO BBIMIOJIHATH TAKYIO IE€ATEIbHOCTD;

MHTEpEC K pa3iudHbiM cdepaM npodecCHOHATbHOW JEesTeNbHOCTH, YMEHHUE COBEpLIaTh
OCO3HAHHBIN BEIOOD Oymymiel npodeccun u peann3oBbIBaTh COOCTBEHHBIC )KU3HEHHBIC TIAHBI;

TOTOBHOCTb U CITOCOOHOCTH K 00pa30BaHUIO U CaMOOOPa30BaHMIO Ha MPOTSHKEHNUN BCEH KU3HH;

7) 3K0JIOTHYeCKOr0 BOCIIMTAHUA:

HKOJIOTMYECKHU 11eJIeco00pa3Hoe OTHOILIEHUE K MPHUPOAE KaK MCTOYHUKY JKU3HH Ha 3eMJie, OCHOBE
e€ CyllecTBOBAaHMUS,

MOBBILIEHUE YPOBHS 3KOJOTUUYECKON KYJIbTYpbI: IPUOOPETEHUE OIBITA TUIAHUPOBAHUS MTOCTYIIKOB U
OIICHKH MX BO3MO>KHBIX TIOCIEACTBUI JUI OKPYKAIOIIEeH Cpe/ibl;

OCO3HAaHHKE TTI00aIbHOT0 XapaKTepa SKOJIOTHUYECKUX MPOOIeM U IMyTei UX pelIeHHUs,;

CIOCOOHOCTh MCHOJIb30BaTh MPUOOpPETaeMble NMPU H3YYEHUU OHOJIOTMU 3HAHUS U YMEHUS IpU
peumieHuyd MpoOieM, CBS3aHHBIX C PALMOHAIBHBIM MPUPOJONOIb30BaHHEM (COOIIOACHHE TPaBUIT
MOBE/ICHUS B TMPUPOJE, HAIMPABJICHHBIX HA COXpaHEHHWE DPABHOBECHUS B JKOCUCTEMaX, OXPaHy BHJIOB,
IKOCHUCTeM, Onochepsl);

aKTUBHOE HEMpUATHE NCHCTBHUM, NMPUHOCAIIUX BpE OKpYKaIoleHd MPUPOAHON cpele, yMeHue
MIPOTHO3UPOBATh HEONArONPUSATHBIE SKOJIOTMUECKUE IOCIEACTBUS MPEANPUHIUMAEMbIX JCUCTBUH H
MpeI0TBpAIaTh UX;

HaJIMYUe Pa3BUTOTO HKOJOTUYECKOTO MBIIIICHHS, SKOJOTHYECKON KYIbTYpPbI, OIbITA JESITEIbHOCTH
DKOJIOTHYECKON  HAMpaBJICHHOCTH, YMEHHsS  PYKOBOJCTBOBAThCSI MMH B  TIO3HABATEIbHOM,
KOMMYHHKATHBHOM M COLIMAJIbHON MPAKTHUKE, TOTOBHOCTU K YYaCTHIO B MPAKTHUYECKON AESITETbHOCTH
AKOJIOTHYECKO HAMpaBICHHOCTH;

8) HeHHOCTH HAYYHOr0 NNO3HAHUS:

c(hOpMUPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKU
1 OOIIECTBEHHOW MPaKTUKHU, OCHOBAHHOTO Ha JMANOre KyJAbTyp, CIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO
MecTa B MOJUKYJIbTYPHOM MHUPE;

COBEPIIICHCTBOBAHUE SI3bIKOBOM M UMTATENBbCKON KYIbTYphI KaK CPEACTBA B3aUMOJCHCTBUS MEKIY
JOJIbMU ¥ TIO3HAHUS MUPA;

MOHUMaHWe CHenu(UKd OUOJNOTUM KaK HayKd, OCO3HaHUs e€ poilu B (GOPMUPOBAHUU
paIMOHATIFHOTO HAYYHOTO MBINIJICHHSI, CO3JaHUH IIEIOCTHOTO MPEJICTABICHUS 00 OKPYXKAIOUIEM MUPE



KaK O €IMHCTBE MPUPO/IbI, YEJIOBEKa U 0OLIECTBA, B IO3HAHUH MPUPOIHBIX 3aKOHOMEPHOCTEH U peIICHUH
po0OsieM COXpaHEHUs PUPOTHOTO PABHOBECHS,

yOKIEHHOCTh B 3HAYMMOCTH OMOJIOTUHU JUISI COBPEMEHHOM LMBHIIM3ALMHU: 00ECIEYeHUS] HOBOTO
YPOBHSI Ppa3BUTHS MEOUIMHBI, CO3JaHUE TIEPCIIEKTUBHBIX OWOTEXHOJOIHH, CIOCOOHBIX pemaTh
pecypcHbIe MPOOJIEMBI Pa3BUTHSI YEIOBEYECTBA, MOMCKA MyTEeW BBIXOJAA U3 TI00ATBHBIX SKOJIOTMYECKUX
npobieM M obecrieyeHus: Imepexojia K YCTOMUYMBOMY pPa3BUTHIO, PALMOHAIBHOMY HCIOJIb30BAHHIO
IIPUPOJIHBIX PECYPCOB U (POPMUPOBAHUIO HOBBIX CTAHAPTOB KU3HU;

3aMHTEPECOBAHHOCTh B IOJYYEHUM OWOJIOIMUYECKUMX 3HAHUM B LeNIX NOBBILIEHUS OO0IIeH
KYJIBTYpBI, €CTECTBEHHO-HAyYHON I'PaMOTHOCTH, KaK COCTABHOW YacTH (hYHKIIMOHAJIHHON I'PaMOTHOCTH
oOyyaromuxcs, GoOpMUPYEMO MTPH N3YYCHUH OMOJIOTHH;

MOHMMaHHUE CYIIHOCTH METOJIOB MO3HAHMUS, HCIOJIb3yEeMBIX B €CTECTBEHHBIX HayKaX, CIOCOOHOCTH
WCIOJB30BaTh TOJy4YaeMble 3HAHWS Ui aHaATW3a W OOBSICHEHHS SBICHHH OKPYXKAIOUIETO MHpa H
MIPOUCXOAIIMX B HEM U3MEHEHUH, yMEHHUE JellaTb 0OOCHOBAaHHBIE 3aKIIOUYEHHS HAa OCHOBE HAay4YHBIX
(haKkTOB M UMEIOIINXCS TAHHBIX C LIEJIBIO MOJIy4YEHUs JOCTOBEPHBIX BHIBOJIOB;

CIOCOOHOCTh CaMOCTOSTENIBHO MCIIOJIb30BaTh OMOJIOTMYECKUE 3HAHUS AJIS PELICHHs MpoOiieM B
peaJIbHBIX KU3HEHHBIX CUTYaIUsX;

OCO3HAHME LIEHHOCTH Hay4YHOM JIe€ATEJbHOCTH, TOTOBHOCTh OCYILECTBJISATh IPOEKTHYIO H
HCCIIEIOBATENIbCKYIO AEATEIbHOCTh UHIUBUAYAIBHO U B TPYIIIE;

TOTOBHOCTh U CIIOCOOHOCTh K HENpPEpPhIBHOMY O0Opa30BaHUIO M caMOOOPa30BaHHIO, K aKTUBHOMY
MOJIyYEHHUIO HOBBIX 3HAHUH MO OMOJIOTUU B COOTBETCTBUHU C )KMU3HEHHBIMU OTPEOHOCTSIMMU.

METANPEIMETHBIE PE3YJIbTATDBI

MerTanpeMeTHbIE pe3yIbTaThl OCBOCHUS YIeOHOTO TpeaMeTa «BHOoIOTHy BKITFOYAOT: 3HAYUMBIC
st (OPMUPOBAHUS  MHUPOBO33PECHHSI  OOYyYAIOIIMXCA  MEKAUCIUIUTMHAPHBIE  (MEXIPEAMETHBIC)
oOlIeHay4YHbIe MOHATHS, OTPAXKAIOIIME LEIOCTHOCTh HAYYHOM KapTUHBI MHMpa U Clelu(UKy METO/J0B
MO3HAHUS, HCIOIb3YEMbIX B €CTECTBEHHBIX HayKax (BEIIECTBO, PHEPIUs, SBJIEHUE, MPOIECC, CUCTEMA,
Hay4yHbIH (paKT, MPUHIUI, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHs, HCCIeJ0BaHUE, HAOIIOACHHE,
U3MepeHue, OHKCIepUMEHT W Jpyrue); YyHUBepcalbHble YyueOHble JeHCTBUS (IO3HABaTENbHBIC,
KOMMYHUKATHUBHBIE, PETYIATUBHBIC), oOecreunBaroniue GopMupoBanne GyHKIMOHAIBHOW IPAMOTHOCTH
U COIMANbHOM KOMIIETEHIIMU OOYy4aloUIuXcs; CIOCOOHOCTh OOYYaIOIIMXCSl MCHOJIB30BaTh OCBOEHHBIE
MEXJAUCLUUIIMHAPHBIE, MHPOBO33pEHUYECKHE 3HAHUS U YHUBEpCaJbHblE Yy4yeOHblE [EHCTBUS B
M03HABATEIbHON U COLUAIBHOMN MpPaKTUKE.

B pesynbTare u3zydeHus OUOJOTMH Ha YpOBHE CpelHero oluiero oopazoBaHusl y oOydaromierocs
OyayT cdopMHupoBaHbl MO3HABATENIbHbIE YHUBEpCAIbHBIE YueOHBbIE JIEHCTBUS, KOMMYHHKATHBHBIC
YHHUBEpCcaJbHble y4eOHbIE NEHCTBUS, PEryIsSTUBHBIC YHHUBEpCAlbHbIE Y4eOHBbIE IEHCTBHS, COBMECTHAS
NeSITeNbHOCTD.

MetanpeaMeTHbIE pe3ylbTaThl OCBOCHUS MPOTPaMMBbI CpeIHEro oOIero oOpa3oBaHUS JIOJDKHBI
OTpaxarb:

OBiajeHHe YHMBEPCAJIbHBIMH YUeOHBIMH MO3HABATEIbHBIMH 1€ CTBUSIMU:

1) 6a30BbIe JIOTHYECKHE TeHCTBHUS:

CaMOCTOSITENILHO (POPMYITHPOBATH U aKTYaAIU3UPOBATH MPOOIIEMY, paccMaTpUBaTh €€ BCECTOPOHHE;

WCIOJIb30BAaTh TPU OCBOCHUHM 3HAHWW MPUEMBI JIOTHUECKOTO MBIILICHUS (aHanu3a, CUHTE3a,
CpaBHEHUs, KiIaccH(pUKaIKK, 0000IIEeHHsI), PACKPBIBATh CMBICIT OMOJIOTHYECKUX TOHATHH (BBIACIATH MX
XapaKTepHbIe MPU3HAKH, YCTAHABINBATD CBSI3U C IPYTUMHU MOHATUSIMH);

OTIPEIeNATh eI ACSITeTbHOCTH, 3ajaBasi mapaMeTpbl U KPUTEPUU UX JOCTHUKEHHS, COOTHOCHUTH
PE3yIbTaThl JEATENBHOCTH C MOCTABIEHHBIMHU IEJISMU;

MCIO0JIb30BaTh OMOJOTHYECKHE MOHATHS TSl 00bSICHEHUS (DAKTOB U SBICHUI KUBOU MPUPOIBI;

CTPOUTH JIOTUYECKUE PACCYXACHUS (WHAYKTUBHBIC, ACAYKTHBHBIC, TIO aHAJOTHH), BBISBISATH
3aKOHOMEPHOCTH ¥ TIPOTHBOPEYHS] B PACCMAaTPUBAEMBIX SBICHHUSAX, (HOPMYIUPOBATH BBHIBOJBI H
3aKITIOUEHUS;

MPUMEHITh CXEMHO-MOJIENIbHBIE CpEJCTBA JUISI TPEJICTABICHUS CYIIECTBEHHBIX CBSI3€H U
OTHONIICHWI B W3y4aeMbIX OHOJOTHYECKHMX OOBEKTaX, a TakKe MPOTHBOPEUYMU pPAa3HOTO poja,
BBISIBIICHHBIX B Pa3JINYHBIX WH(OOPMAIIMOHHBIX HCTOUYHUKAX;



pa3pabaTeiBaTh IUIAH PEHICHHUS MPOOJIEMBI ¢ y4€TOM aHaiu3a HWMEKOIIUXCS MaTepUalIbHBIX U
HEMaTEPHUATBHBIX PECYPCOB;

BHOCUTH KOPPEKTUBHI B JICATEIHHOCTh, OIICHUBATh COOTBETCTBHE PE3YIbTATOB IICIISIM, OIICHUBATH
PUCKH TIOCTIEICTBHIA JIEATEIILHOCTH,

KOOPJIMHUPOBATh M  BBIMOJHATH PAa0OTy B  YCIOBUSAX PEAIBHOTO, BUPTYaJbHOTO H
KOMOMHUPOBAHHOTO B3aUMOICHCTBUS;

pa3BHBaTh KPEaTUBHOE MBIIIJICHUE MTPU PEIICHUH KU3HEHHBIX MPOOIIEM.

2) 6a30BbIe HCCJIENOBATEIbCKHE IeHCTBHS:

BIIQJICTh HAaBBIKAMH Y4EOHO-HCCIICIOBATEIBCKOW W TMPOSKTHOW JCATeIBbHOCTH, HaBBIKAMHU
paspernieHus npobaeM, CIoCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSATEIILHOMY TIOMCKY METOJIOB PEUICHUs
MPAKTUYECKUX 33734, IPUMECHCHUIO PA3IMYHBIX METOOB MTO3HAHUS;

WCIIOJIb30BAaTh  Pa3NMYHbIC BUABI JCSITCILHOCTH [0 TIONYYCHHIO HOBOTO 3HAHHS, €ro
WHTEPIIPETAINH, MPeoOPa30BaHUIO U MPUMEHECHUIO B YICOHBIX CHUTYAIMsIX, B TOM YHUCIIE MPHU CO3JTaHUN
Y9eOHBIX M COIUATBHBIX TPOCKTOB;

dbopMHpOBaTh HAYYHBIH THI MBIIIICHUS, BIAJACTh HAYYHOW TEPMHUHOJIOTHUEH, KIIOYCBBIMH
MOHATHSAMH ¥ METOJIaMU;

CTaBUTH U (pOpMyYITHpPOBATH COOCTBEHHBIC 337]a4M B 00Pa30BaTEILHOM JACSITEILHOCTH U )KU3HCHHBIX
CUTYaITUsIX;

BBISIBIISITh TTPHYMHHO-CJICICTBEHHBIC CBSI3W M aKTYaJIM3MPOBATH 3a/1ady, BBIJIBUTATh THIOTE3Y €
pEIIeHHs, HAaXOJUTh APTYMEHTHI JUIS JOKA3aTeJbCTBA CBOMX YTBEPXKIACHHM, 3ajaBaTh INapaMeTphl H
KPUTEPHUH PEIICHUS;

aHAJIM3MPOBATH IOJIYYCHHBIC B XOJE PEIICHHS 3aadd pPe3yIbTaThl, KPUTHICCKH OIICHUBATh WX
JOCTOBEPHOCTH, IIPOTHO3UPOBATH U3MEHEHUE B HOBBIX YCIIOBUSX;

JaBaTh OIEHKY HOBBIM CHTYAIIHsIM, OIECHUBATh MPUOOPESTEHHBIN OIIBIT;

OCYIIIECTBIISITh  [IEJICHANIPABICHHBI TOWCK TIEPEeHOCa CPEICTB W CIOCO0OB JICHCTBUS B
poheCcCHOHANBHYIO CPEY;

YMETh IEPEHOCUTh 3HAHUS B TIO3HABATEIILHYIO U MPAKTHUYECKYIO0 00IaCTH KU3HEIEATSITLHOCTH;

YMETh UHTETPUPOBATh 3HAHUS M3 PA3HBIX MPEIMETHBIX 00JIaCTei;

BBIJIBUTaTh HOBBIC WJIEH, NpEJIaraTh OPUTHHAIBHBIC TIOIXOAbI M PEIICHUs, CTaBUTh MPOOIEMbI U
3aJa4uM, TOMYCKAIOIINE ATbTePHATHBHBIC PEIICHHSL.

3) pabora ¢ ungopmanmei:

OpPUEHTUPOBATHCSI B PA3JIMYHBIX MCTOYHUKAX WHPOpPMANUU (TEKCTE y4eOHOTO MOCcOoOMs, HAydHO-
MOTYJISIPHOM JTUTEpaType, OMOJIOTHYECKUX CIOBapsSX U CIPABOYHHKAX, KOMIIBIOTEPHBIX 0a3ax TaHHBIX, B
WuTepHere), aHanM3UpPOBAaTh WHPOPMAILUIO PA3JIMYHBIX BUIOB U (OPM IPEACTABICHUS, KPUTHUCCKH
OIICHUBATh €€ JIOCTOBEPHOCTh M HEITPOTHBOPCUYUBOCTD;

(bopMyITHPOBATh 3aMPOCHl U TPUMEHSITh Pa3IMYHbIE METOIbI IIPU TIOUCKE U 0TOOPE OMOJIOTHUECKON
nHpOpMaIINY, HEOOXOMMOH IS BHITIOJIHEHUS YUYEOHBIX 3a/1a4;

npuoOpeTaTh  OMBIT  WUCIOJIb30BaHHMs ~ WH(POPMAIMOHHO-KOMMYHUKATHBHBIX  TEXHOJIOTHH,
COBEpILIEHCTBOBAThH KYJIBTYPY aKTUBHOTO MCIOJIb30BAHHUS PA3JIUYHBIX IIOUCKOBBIX CHCTEM;

CaMOCTOSITEIILHO BBIOMPATh ONTHUMAJIbHYIO (OpPMY MpEACTaBICHUS OMOJIOTUYECKOW HH(pOpMAIIUU
(cxembl, rpaduku, TUarpamMmbl, TaOIUIIBL, PUCYHKH U IPYTOe);

WCIIOJIb30BaTh HAYUHBIN SI3bIK B KAQUECTBE CPEICTBA MPH PabOTe ¢ OMOJOTHYECKO WHpOpMAIUEii:
MPUMEHATh XUMHUYECKHE, (PU3MYECKHE U MaTeMaTHYeCKUe 3HaKh U CUMBOJIbI, (hopMyIbl, abOpeBHaTypy,
HOMEHKJIATYPY, UCIIOJIh30BATh U MPEOOPA30BHIBATh 3HAKOBO-CUMBOJIMYECKUE CPEJICTBA HATJISTHOCTH,

BIIJIETh HaBBIKAMHU DPACIIO3HABAHUSA W 3alIUTHl MHPOpPMALMK, WHPOPMAIIMOHHON O€30macHOCTH
JTUYHOCTH.

OBiajeHHe YHUBEPCAJIbHBIMH KOMMYHUKATHBHBIMHU AeliCTBUSIMH:

1) o6enue:

OCYILIECTBIISITh KOMMYHUKAIMU BO BCceX cdepax >KU3HH, aKTHBHO YYacTBOBAaTh B AMANIOre WU
JMCKYCCUU TIO CYIIECTBY OOCYXAaeMol TeMbl (YMEHHE 3aJaBaTh BOMPOCHI, BBICKA3BIBATH CYXKICHUS
OTHOCHUTEIILHO BBINIOJIHEHUS TIpeaaraeMoil 3ajauu, yYuThIBaTh MHTEPECHl U COTIIACOBAHHOCTH MO3UIIUN
JPYTUX YYACTHUKOB JTUAJIOTA UM TUCKYCCHH);

pacmo3HaBaTh HeBepOaJdbHBIE CpeAcTBa OOIIEHHS, TOHUMATh 3HAUYEHHE COIMAIIbHBIX 3HAKOB,
MPEANOCHIIOK BO3HUKHOBEHUS KOH(MIMKTHBIX CHTYallMid, YMETh CMSTr4aTh KOH(MJIMKTBI WU BECTU
MIEPETOBOPHI;



BJIQJICTh PA3IMYHBIMHM crioco0amMu OOIICHUS W B3aUMOJCHCTBHUS, IMOHUMATh HAMEPEHHs JPYrux
JIO/IeH, TPOSIBIIATh YBAKUTEIBHOE OTHOILIEHHE K COOECETHUKY M B KOPPEKTHOU (hopme GpopMyanpoBaTh
CBOM BO3PaXKECHMUS;

pa3BEPHYTO U JIOTUYHO U3JIaraTh CBO TOUKY 3pPEHUS C UCIOJIb30BAHUEM SI3BIKOBBIX CPEJICTB.

2) COBMeCTHAasl 1eATeILHOCTh:

MOHMMATh U HUCIOJB30BATh MPEUMYILECTBA KOMAHIHOW ¥ MHAWBUIYaJTIbHOW paOOThI MPU pPeIICHUN
OnoyoTn4eckoii  mpoOieMbl, OOOCHOBBIBATH HEOOXOAMMOCTH IMPHMEHEHHUS TPYNIOBBIX  (GOpM
B3aUMO/ICHCTBUS NPU peLICHUH yueOHOM 3a/1auu;

BBIOMpAaTh TEMAaTUKy M METOJIbl COBMECTHBIX JEHCTBHHA ¢ Yy4ETOM OOIMX WMHTEPECOB H
BO3MOYHOCTEH Ka)/I0T0 4jieHa KOJUIEKTHBA;

IIPUHUMATD 1I€JIM COBMECTHOM JESITEIbHOCTH, OPraHU30BbIBATH U KOOPAMHUPOBATH JEHCTBUS MO €€
JOCTH)KEHMIO: COCTaBIIATH IUIAH JCWCTBUM, pacHpelneisaTbh pOJIM € y4ETOM MHEHUN YYaCTHHUKOB,
00CyXJaTh pe3yJIbTaThl COBMECTHOM pabOThI;

OLICHMBATh KAaueCTBO CBOEr0 BKJIAJa W Ka)XJOT0 YyJYacTHHKA KOMaH[Ibl B OOLIMI pe3yiabTaT IO
pa3paboTaHHBIM KPUTEPUSIM;

npeniaraTb HOBBIE IPOEKTHI, OLIEHMBaThb HAEU C TMO3ULIUU HOBU3HBI, OPUTMHAILHOCTH,
MPAKTUYECKON 3HAYNMOCTH;

OCYILIECTBJISATh IMO3UTHUBHOE CTPATETHUYECKOE MOBEIEHUE B Pa3IMUHBIX CHUTYalUsX, MPOSIBISTH
TBOPYECTBO M BOOOPAKEHHE, OBITh MHUITHATUBHBIM.

OgnajjeHHe YHMBEPCAJIbHBIMH PeryJsiTHBHBIMM J1eiCTBUAMM:

1) camoopraHu3anus:

MCI0JIb30BaTh OMOJIOTMYECKUE 3HAHUS Ui BBISBICHUS MPOOJIEM M MX PEIICHUs B KU3HEHHBIX U
y4eOHBIX CUTYaIUsX;

BBIOMpATh Ha OCHOBE OHMOJIOTMYECKMX 3HAHHWM IeJIeBble U CMBICIOBBIE YCTAHOBKH B CBOHUX
JNEUCTBUAX W TMOCTYNKAaxX 10 OTHOIICHUIO K >KUBOW MPHUPOJZIE, CBOEMY 3I0POBBIO M 3JI0POBBIO
OKPYKAOIINX;

CaMOCTOSITEJIBHO OCYILLECTBIIATh O3HABATENBHYIO JEATEIbHOCTD, BBIABIATH NIPOOJIEMBI, CTaBUTh U
(GbopMynupoBaTh COOCTBEHHBIE 3a7]aull B 00Pa30BATEIILHON JESITEIbHOCTH U JKU3HEHHBIX CUTYALIUsAX;

CaMOCTOSITEJIBHO COCTABJIATh IUIaH pelIeHUs NpoOJeMbl ¢ Y4ETOM MMEIOLIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U MPEIIOYTCHHIA;

JlaBaTh OLIEHKY HOBBIM CUTYalLHsIM;

paclupATh paMKU y4eOHOTr0 IpeMeTa Ha OCHOBE JIMUHBIX NPEANOUTCHUN;

Jies1aTh OCO3HAaHHBIN BBIOOD, apIyMEHTUPOBATh €ro, OpaTh OTBETCTBEHHOCTD 33 PELICHHUE;

OLIEHUBATh IPUOOPETEHHBIN OIIBIT;

crocoO0CTBOBATh (POPMUPOBAHUIO U MPOSIBIICHHUIO IIMPOKOH SpYIULIMU B PA3HBIX 00JaCTAX 3HAHUH,
IIOCTOSIHHO MOBBIIIATH CBOM 00pa30BaTENIbHBIN U KyJIbTYpPHBIN YPOBEHb.

2) CaMOKOHTPOJIb:

JaBaThb OLEHKY HOBBIM CHUTyallUsM, BHOCUTb KOPPEKTHBBI B JIEATEIBHOCTb, OLIEHUBATh
COOTBETCTBUE PE3YJILTATOB LEIISM;

BJIaJIeTh HaBBIKAMU IIO3HABATENbHOM pe(uIeKCHH KaK OCO3HAHUS COBEpIIAEMBIX JEHCTBUM U
MBICIIMTEIbHBIX IPOLECCOB, UX Ppe3yJIbTaTOB M OCHOBAHWM, MCIOJb30BaTh NPUEMBI pediaekcuu Juis
OLIEHKU CUTYalluH, BIOOPA BEPHOTO PELLICHMS;

YMETbH OLIEHUBATh PUCKU U CBOEBPEMEHHO IIPUHUMATD PELICHHUS 10 UX CHUKEHUIO;

IIPUHUMATh MOTHUBBI U apIyMEHTBI IPYTHUX IIPU aHAJIU3€E PE3yJIbTaTOB ACATEIbHOCTH;

3) npunsiTHE cedsl M APYIrHX:

MIPUHUMAThH ce0s, TOHUMasi CBOM HEOCTATKU U IOCTOMHCTBA;

IIPUHUMATh MOTHUBBI U apIYMEHTBI JPYTUX IIPU aHAIU3€E PE3YJIbTaTOB ACATEIbHOCTH;

MIPU3HABATH CBOE MPABO U MPABO JPYrHX Ha OIINOKH;

pa3BUBaTh CIIOCOOHOCTh MOHUMATh MUP C MO3UIMH APYrOro YeJOBeKa.

INPEIMETHBIE PE3YJIBTATbBI

[IpenmeTHble pe3yabTaThl OCBOGHHS coJepaHus yueOHoro mpenmera «buonorus» Ha
yriIyOJ€HHOM YpOBHE OpPHUEHTHPOBAaHbI Ha obecnedeHue Mpo(UIBHOrO O0O0ydeHHs] OO0ydaroMXCs
Oouonornu. OHM BKJIIOYAIOT: CHEelU(UUEcKHe A OMOJOrMM Hay4dHbIE 3HAHUS, YMEHHs U CHOCOOBI
NEUCTBUH 10 OCBOEHMIO, HMHTEPIPETAlud U MpeoOpa3oBaHMIO 3HAHWM, BHJBI JEATEIBHOCTH IO



MOJIYYEHUIO HOBBIX 3HAHUU U WX MPUMEHEHUIO B PA3JIMYHBIX YUEOHBIX, a TAK)KE B PEATbHBIX KU3HEHHBIX
cutyauusix. [IpeameTHsie pe3ynbTaThl MPEACTABICHBI 110 TOJIaM U3YUYECHHUSL.

[IpenmeTHbie pe3ynbTaThl OCBOCHHUs ydeOHoro mpenmera «buonorus» B 10 Knacce ROIKHBI
OTpaxkarb:

c(OPMHUPOBAHHOCTh 3HAHUM O MeCTe M pOJM OHOJIOTMM B CHCTEME ECTECTBEHHBIX HAyK, B
(hOpMHUPOBAaHHH E€CTECTBCHHO-HAYYHOW KapTHHBI MHpa, B TO3HAHHHM 3aKOHOB TPUPOIBI M PEIICHUU
npo0sieM PpaloHAIBHOTO IPHPOJIONONB30BAHMS, O BKIJIAAEC POCCHHCKMX M 3apyOeKHBIX Y4YEHBIX B
pa3BuTHE OMOJIOTUH;

BJIQJICHUE CHCTEMOM OMOJOTMYECKMX 3HAHMH, KOTOpas BKJIKOYAET: OCHOBOIIOJIATAIOLINE
OMOJIOTUYECKHE TEPMHUHBI M TOHSATHA (KU3Hb, KJIETKAa, OpraHW3M, MeTaboJM3M, TOMEOCTas,
CaMOpEeryJsliMs, CaMOBOCIPOU3BE/IEHUE, HACIEICTBEHHOCTb, HW3MEHYMBOCTb, pOCT M pPa3BUTHE),
ouonorndeckue Teopuu (kimerounas teopus T. IlIBamnma, M. lllneitinena, P. BupxoBa, xpomocomHas
Teopusi HacneAacTBeHHOCTH T. Moprana), yuenuss (H. M. BaBuimoBa — o meHTpax MHOrooOpasus u
MPOUCXOKACHUS KYJIBTYPHBIX PACTCHHI), 3aKOHBI (eIWHOOOpa3usi TMOTOMKOB TII€PBOTO IOKOJICHHUS,
pacllenyeH s, YUCTOTHl TaMeT, He3aBUCUMOro HacienoBaHus ['. MeHpaens, roMOJOrH4eckux psijioB B
HacnencTBeHHoU n3menunBocty H. 1. BaBunosa), npuHIMIbI (KOMIIZIEMEHTAPHOCTH);

BJIQJICHUE OCHOBHBIMM METOJAaMH HAyYHOTO IIO3HAHMS, WCIOJIb3YEMbIX B OHOJIOTHYECKUX
HCCTIEI0BAHUSX JKUBBIX OOBEKTOB (OMUCAaHUE, U3MEPEHUE, HAOIIOCHUE, DKCIIEPUMEHT);

YMEHHE BBIJICIATh CYIIECTBEHHBIC TMPU3HAKUA: BHUPYCOB, KJIETOK TMPOKAPHOT W OYKApUOT,
OJTHOKJIETOYHBIX ¥ MHOTOKJIETOYHBIX OPTaHU3MOB, B TOM UHCJie OaKTepuii, rpuOOB, pacTEHUH, )KUBOTHBIX
U 4eJOBeKa, CTPOEHHUS OPraHoB U CHCTEM OpraHoB pacTEHUM, KUBOTHBIX, YEIOBEKa, IPOIECCOB
KU3ZHEICSITCIIbHOCTH, TPOTEKAIOIINX B OpraHU3MaX PAacTeHHM, )KUBOTHBIX W YEJIOBEKA, OMOJOTHYECKHUX
MPOIIECCOB: OOMEHa BemiecTB (MeTalboJM3M), TPEBpPAIICHUs] SHEPTUU, OpOKEHHs, aBTOTPO(PHOTO U
reTepoTpoHOro THUIOB MNUTaHUSA, (OTOCHHTE3a M XEMOCHUHTE3a, MHUTO3a, MeHo03a, ramMeToreHesa,
AMOpHOTeHe3a, MOCTAIMOPUOHATILHOTO PAa3BUTHS, PA3MHOKEHHUS, MHANBUIYATHHOTO Pa3BUTHs OpPraHU3Ma
(oHTOTEHE3a), B3aMMOICHCTBHS T€HOB, TE€TEPO3HCa, HCKYCCTBEHHOTO 0TOOPA;

YMEHHE YCTaHABJIMBATh B3aUMOCBSI3U MEXAY OPraHOMAAMH KJIETKH U UX (YHKIMSIMH, CTPOCHHUEM
KJIETOK Ppa3HbIX TKaHEed M HUX (QYHKUUAMU, MEKIYy OpraHamMi M CUCTEMaMH OpPraHOB y pPAaCTEHHI,
KUBOTHBIX U YeJIOBEKa U X QYHKIUSAMU, MEXK]y CHCTEMaMU OPraHOB U UX (QYHKIHMIMH, MEX]Ty dSTalaMu
oOMeHa BeIIeCTB, JTalaMH KJIETOYHOTO IMKJIA U JKU3HEHHBIX IMKJIOB OPraHU3MOB, JTalaMu
AMOPHOHAILHOTO Pa3BUTHS, TEHOTUTIOM B (PeHOTHUIIOM, (DEHOTUTIOM U (haKTOpPaMH CpeJibl OOUTAHNS,

YMEHHE BBISIBIISITh OTIMYUTENIbHbIE TPU3HAKH JKUBBIX CUCTEM, B TOM YHCJIE PACTEHUM, )KUBOTHBIX U
YeJI0BEeKa;

YMEHHE HCMOJIb30BaTh COOTBETCTBYIOUIUE apryMEHTHl, OHOJOTMYECKYI0 TEPMHUHOJIOTUIO U
CHUMBOJIUKY JIJIS I0Ka3aTeNbCTBA POACTBA OPraHU3MOB PAa3HBIX CUCTEMATHUYECKHUX TPYIIIL;

yMEHHE peuiaTb OWOJIOTMUECKHE 3aJlauM, BBISBIATH HPUUYMHHO-CIEACTBEHHBIE CBSI3U MEXKIY
UCCIIeTyeMbIMU OMOJIOTMYECKUMH MPOLIECCAMU U SIBJICHUSIMH, JIEJIaTh BHIBOJIBI M ITPOTHO3bI HA OCHOBAHUH
MOJIy4YE€HHBIX Pe3yJIbTaTOB;

YMEHHE BBIMOJIHATH J1a00paTOpHBbIE U MpaKTHYeCKue paboThl, COONI0NATh MpaBuja Mmpu padote
y4eOHBIM U JJa00OpaTOPHBIM 000PYIOBaHUEM;

YMEHHE BBIJIBUTaTh TUIOTE3bI, MPOBEPATh MX SKCIEPUMEHTAIBHBIMU CpPEICTBaMH, (HOPMYTUpys
1[eJTb UCCIIEI0BaHUs, aHAIM3UPOBATh MOJIyYeHHBIEC PE3YAbTaThl U JAeNaTh BBIBOIBI;

YMEHHE y4acTBOBATh B Y4eOHO-HCCIIEI0BATENbCKON paboTe Mo OMOJIOTHH, SKOJOTHH U MEAUIINHE,
MpOBOAMMON Ha 0a3e MIKOJNBHBIX HAy4YHBIX OOIIECTB, U NYOJIUYHO TMPEACTABIATh NOIydeHHBIC
pe3yNnbTaThl Ha YYEHHUECKUX KOH(DEPEeHIIHSIX;

YMEHHE OIEHUBATh JTHYECKHUE AaCIEKThl COBPEMEHHBIX HCCIEIOBAHUN B OOJACTH OHOJOTHH H
MEIUIMHBI (KIOHUPOBAaHUE, HMCKYCCTBEHHOE OIUIOJOTBOPEHME, HANpaBICHHOE W3MEHEHHE TeHOMa U
CO3/IJaHUE TPAHCT€HHBIX OPTaHU3MOB);

YMEHHME OCYILECTBISATh OCO3HAHHBIA BBIOOp Oyaymeld mnpodeccHoHaNbHOW JEesITeNbHOCTH B
obnmactT OHONOTUU, METUIMHBI, OWOTEXHOJIOTHUH, BETEPUHAPHM, CEIIbCKOTO XO3sIICTBa, MHUIIEBON
MIPOMBIIIJIEHHOCTH, YIIIYONsTh MO3HABATEIbHBIH HWHTEPEC, HANpPAaBICHHBI Ha OCO3HAHHBINA BBIOOD
COOTBETCTBYIOLIEH Mpodeccun u NpoIoJbkeHrne OMOJIOrHuecKOTro 00pa3oBaHus B OPraHU3aIMIX CPETHETO
po(hecCHOHATBFHOTO U BBICILIET0 00pa30BaHuUs.

[IpenMeTrHbie pe3yabTaThl OCBOCHHUs y4deOHOTO mpenmera «buonorus» B 11 Knacce IOTXKHBI
OTpaxarb:



c(OPMHUPOBAHHOCTh 3HAHWUH O MECT€ M pOJM OHOJOTHH B CHCTEME ECTECTBEHHBIX HAayK, B
(opMUpPOBaHUK COBPEMEHHON €CTECTBEHHO-HAYYHOM KapTHHBI MHpA, B MO3HAHWUU 3aKOHOB IPUPOJBI U
PELIEHUH SKOJIOTMUECKUX IpOOJIEM YEJIOBEYECTBA, a TAKXKE B PELUIEHHMHM BOIIPOCOB PALMOHAIBHOTO
MIPUPOJIOTIOIIF30BAHUSA, U B (POPMUPOBAHUU [IEHHOCTHOTO OTHOIICHUS K MIPUPOJE, OOLIECTBY, YEIOBEKY, O
BKJIAJIC POCCHICKUX U 3apYOCIKHBIX YUEHBIX-OMOJIOTOB B pa3BUTHE OHOJIOTHUH;

YMEHHME BJAJETh CHCTEMOH OMOJOrMYECKUX 3HAHMM, KOTOpas BKIIOYAET ONpEACICHUs W
[NOHMMAaHHUE CYILIHOCTH OCHOBOIIOJArarwlX OMOJOTMYECKMX TEPMHHOB M MOHATUHN (BUMA, SKOCUCTEMA,
ouoctepa), Ouosormueckue Teopuu (dBostonMoHHas Teopuss Y. JlapBHHA, CHHTETHYECKAs TEOPHUS
sBosmonnu), yueHus (A. H. CeseprioBa — o nyrax u HampasieHUsX sBosonuu, B.M. Bepuanckoro — o
ouocdepe), 3akoHbl (TeHeTHUEeCKOro paBHOBecus JIx. Xapau u B. BaiiHOepra, 3apoIbIieBOro CX0JICTBA
K. M. bopa), nmpaBuna (mMunumyma lO. JIlubGuxa, 5KOJIOTMYECKON NUpaMUIbl SHEPTUU), TUIIOTE3bI
(runotesza «mupa PHK» V. I'unbepra);

YMEHHE BJaJIeTh OCHOBHBIMU METOJaMH Hay4YHOT'O MO3HAHUS, UCIOJIb3yEMbIMU B OHMOJIOTMYECKUX
UCCIIEIOBAHUAX >KUBBIX OOBEKTOB M 3KOCHUCTEM (OINHCAaHUE, U3MEpPEHHE, HAOIIOJCHHE, IKCIEPHUMEHT),
crioco6aMHu BBISIBJICHUS U OLIEHKU aHTPOTIOI'€HHbIX U3MEHEHUH B IPUPOJIE;

YMEHHE BBLACIATh CYIECTBEHHbIE MPHU3HAKU: BUAOB, OMOTEOIEHO30B, 3KOCHUCTEM U OHOCOEpHI,
CTaOMJIM3UPYIOLIET0, JABIKYILIETO U Pa3pbIBAIOLIEr0 €CTECTBEHHOro OTOOpa, aIoNnaTpuuecKkoro Hu
CUMIATPUYECKOTO0 BHUI000pa30BaHMUS, BIMSHUSA ABWKYIIUX CHJI 3BOJIIOLMHU Ha TeHO(OHJ MHOMYJSALHH,
MPUCIIOCOOJIEHHOCTH OPTraHu3MOB K cpele OOWTaHus, YepelOBaHUS HAalpaBJICHUI 3BOJIIOLINH,
KpYroBOpPOTa BEILIECTB U MOTOKA SHEPTUU B IKOCHCTEMAX;

YMEHHE YCTaHABJIMBATh B3aUMOCBSI3U MEXAY NPOIECCAMH 3BOJIONUH, JBHXYIIMMH CHIAMU
aHTPONOreHe3a, KOMIIOHEHTaMH Pa3IMYHbIX IKOCHCTEM U MPUCTIOCOOIEHUSIMU K HUM OPTaHHU3MOB;

YMEHHE BBISBISATh OTJIMYUTENIbHBIE IPU3HAKHU JKUBBIX CHCTEM, MPUCIOCOOIEHHOCTh BUIOB K Cpefie
oOuTaHusi, aOMOTHYECKMX WU OHMOTHUYECKUX KOMIIOHEHTOB SKOCHCTEM, B3aUMOCBS3€H OpraHHM3MOB B
c000I1IeCTBaX, aHTPOMOTEHHBIX U3MEHEHHUH B 9KOCUCTEMAaX CBOEM MECTHOCTH;

YMEHHE HCMOJIb30BaTh COOTBETCTBYIOUIUE apTyMEHThI, OMOJIOTMYECKYI0 TEPMHUHOJIOTHIO U
CUMBOJIMKY JJIsl JOKa3aTelbCTBAa POJCTBA OPTaHMW3MOB Pa3HBIX CHCTEMAaTHYECKUX T'PYII, B3aUMOCBS3U
OpraHM3MOB U cCpelbl OOWTaHMs, €AMHCTBA YEJIOBEUECKUX pac, HEOOXOTUMOCTH COXpaHEHUS
MHOT000pa3usi BUAOB U IKOCUCTEM KaK YCIOBHUS COCYILIECTBOBAHUS IPUPOJIbI U YEIIOBEUECTBA;

yMEHHE pelaTb OWOJIOTMUECKHE 3aJlauM, BBISBIATh NPUUMHHO-CIEACTBEHHBIE CBS3H MEXKIY
UCCIIeTyeMbIMU OMOJIOTMYECKUMH MPOIIECCAMU U SIBJICHUSIMU, JIEJIaTh BHIBOJBI M POTHO3bI HA OCHOBAaHUU
MOJIy4YE€HHBIX PE3yJIbTaTOB;

yYMEHHE BBINOJHATH Ja00paToOpHble U MpaKTU4YeCKue padoThl, COONIONATh MpaBuia Mpu padorte
y4eOHBIM U J1a00paTOPHBIM 000PYIOBaHUEM;

YMEHHE BBIJBUTaTh TUIOTE3bl, MPOBEPSTh MX SKCIEPUMEHTAIBHBIMU CpeCTBaMU, (POpMYIUpys
1[eJIb UCCIIEI0BAaHUS, aHATM3UPOBATh MOJIyYEHHbIE PE3YIbTAThl U JA€TaTh BHIBOIBL;

YMEHHE Y4acTBOBATh B y4eOHO-HCCIIEA0BATEILCKOM paboTe Mo OMOJIOTHUH, SKOJOTHU U MEAUIIMHE,
MPOBOAMMON Ha 0a3e IIKOJbHBIX HaydyHBIX OOILIECTB, M MYOJIMYHO NPEACTABIATH IOJy4YECHHBIE
pE3yNbTaThl HA YYCHHUECKUX KOH(PEPEHIIUSAX;

YMEHHE OLIEHHUBATh TUIMIOTE3bl U TEOPUU O MPOUCXOKICHHUU JKU3HH, YEIOBEKa U YeTIOBEUECKUX pac,
0 MPUYMHAX, MTOCJIEICTBUAX U CIIOCO0aX MpeJoTBpallleHus II100aIbHBIX H3MeHEeHH B Onocdepe;

YMEHHE OCYIIECTBISATh OCO3HAHHBIA BBIOOp Oyaymied mnpodecCHOHAaTbHOW AEATEeIbHOCTH B
obnmactTu OWOJNIOTHM, SKOJOTHH, HPUPOJONONb30BAHUS, MEIUIUHBI, OUOTEXHOJOTUHU, IICHUXOJIOTHH,
BETEPUHAPHUH, CENIbCKOTO XO3SHUCTBA, MUILEBOI MPOMBIIUIEHHOCTH, YIyOIsITh TO3HABATEIBHBIN HHTEPEC,
HampaBJICHHbIA Ha OCO3HAHHBIA BHIOOP COOTBETCTBYIOIIEH MPOECcCUU U MPOJOKEHHE OHOJIOTHYECKOTO
oOpa3oBaHUs B  OpraHM3alMsIX CpelHero Npo¢ecCHOHAIBHOTO M BBICIIETO  0Opa3oBaHMUS.



TEMATHUYECKOE IINIAHUPOBAHUE

10 KIIACC
DJIeKTpOHHbIe (LN (POBbIE)
N HaumenoBanme KosnuecTBo yacon o0pa3oBaTe/ibHbIE pecypchl
]
pa3esioB U TeM
n/n
NPOrpamMMbl KonTpoJbHbIe IIpakTH4eckue
Bcero
padoThl padoThl

1 buonorus kak Hayka 1

9 JKuBbIe CHCTEMBI U UX 5
M3y4YeHue

3 Buonorug xkietku 2 05
Xumuyeckas

4 10 1.5
OpraHu3anus KIeTKN
Crpoenue u GyHKIIUN

5 8 2.5
KJIETKH
OOMeH BelecTB U

6 IIpeBpalleHue SHEPTuun 9 1
B KJIETKE
HacnencrBennas
nHpopManus u

7 R 9 1
peanuzauus e€ B
KJIETKE
JKU3HEeHHBIH ITUKI

8 6 1 1

KIJIICTKH




Crpoenue u KI[UHA
9 P yma 17 15
OpPraHU3MOB
Pa3smuoxenue u
10 8 15
pa3BHUTHE OPraHU3MOB
I'enernka — Hayka o
HACJIEICTBEHHOCTH U
11 2 0.5
W3MEHYNBOCTH
OpPraHU3MOB
3aKOHOMEPHOCTH
12 P 10 15
HACJIEICTBEHHOCTH
13 3aKOHOMEPHOCTH 6 1
N3MEHYNBOCTH
14 I'enernka uenoBeka 0.5
15 Cenekiusi OpraHu3MOB 1
buoTtexnonorus u
16 CUHTETHYECKAS 4
ouonorus
17 PezepBHoe Bpems 1
OBILIEE KOJIMYECTBO 102 15
YACOB I10 [TPOT'PAMME
11 KJIACC
Ne HanMeHoBamme JuexkTpoHHbIe (HU(PpOBLIE)
n/n Kosnn4yectBo yacos o0pa3oBaTe/IbHBIC PeCypPChI
pa3iesioB U TeM




NPOrpaMMblI

Bcero

KoHTpoJbHBIE
padoThI

IIpakTH4eckue
padoTsI

3apoxaeHue u
pa3BUTHE
IBOJTFOIIMOHHBIX
MpEJICTaBICHUN B
ounosioruun

MukposBontonus 1 eé
pe3yJIbTaThI

14

MakposBomronus u e€
pe3yabTaTh

[Ipoucxoxaenue u
pa3BUTHE )KU3HU Ha
3emite

15

1.5

[Ipoucxoxnenue
YyeJIoBEKa —
AHTPOTIOTCHE3

10

DKOJIOTUSI — HayKa O
B3aMMOOTHOLIECHUSIX
OpraHu3MOB U
HaJOPraHU3MEHHBIX
CHUCTEM C
OKpY’Karollen cpeion

0.5

OpraHu3Mmebl U cpena
oOurtanug

1.5




DKO0JIOTHS BUIOB U
MOIYJISA AN

DKOIOTHA COOOIIECTB.

9 DKOJIOTUIECKHE 12 0.5
CHCTEMBI
buocdepa —
10 rIo0ampHas 6
IKOCUCTEMA
11 Yenosek u 6
OKpYIKarolas cpea
12 PesepBHOE Bpems 8
OBUIEE KOJIMYECTBO 102 0 -5
YACOB I10 ITPOI'PAMME
IMOYPOYHOE IIVIAHUPOBAHME
10 KJIACC
Hara JIeKTPOHHBbIE HU(PPOBBIE
Ne KosmnyecTBo 4acoB zsyqenn o0pa3oBaTejbHbIE PeCypChl

n/ | Tema ypoka

Bceer | KonTpoabn IpakTHyeck
0 ble padoThI e padoThbl




buomorusa xak
KOMIUICKCHAsI HayKa
M KaK 4acTh
COBPEMEHHOTO
oO1iecTna

https://academy-
content.apkpro.ru/lesson/5¢523154-8bfa-4fdf-
bdf8-fb62770d3862

JKuBrlie cucteMsbl U
UX CBOMCTBA

https://academy-
content.apkpro.ru/lesson/15bc113d-cab1-4730-
8ca3-8c3862e30f75

YpoBHeBast
opraHusanus XKUBbIX
CUCTEM

Hcropus oTkpbITHA
U U3Y4YEHUS KIICTKH.
Knerounas teopus

https://resh.edu.ru/subject/lesson/5383/

MeTtoanl
MOJIEKYJISIPHOU 1
KJIETOYHOM
OuoJIOTHH.
[IpakTuueckas
pabota «M3ydyeHue
METO/I0B KJIETOYHOU
Oouonorun
(xpomatorpadus,
anekTpodopes,
middepenunanbHoe
HeHTpudyrupoBaHue
, ITILIP)»

0.5

https://www.youtube.com/watch?v=GzTO2vLz

yLA
list=PLgqU6VDVRpuoiTLeXcIBiRZ2J0h2B

gbjUJ index=4 pp=iAQB



https://academy-content.apkpro.ru/lesson/5c523154-8bfa-4fdf-bdf8-fb62770d3862
https://academy-content.apkpro.ru/lesson/5c523154-8bfa-4fdf-bdf8-fb62770d3862
https://academy-content.apkpro.ru/lesson/5c523154-8bfa-4fdf-bdf8-fb62770d3862
https://academy-content.apkpro.ru/lesson/15bc113d-cab1-4730-8ca3-8c3862e30f75
https://academy-content.apkpro.ru/lesson/15bc113d-cab1-4730-8ca3-8c3862e30f75
https://academy-content.apkpro.ru/lesson/15bc113d-cab1-4730-8ca3-8c3862e30f75
https://resh.edu.ru/subject/lesson/5383/
https://www.youtube.com/watch?v=GzTO2vLzyLA
https://www.youtube.com/watch?v=GzTO2vLzyLA

XUMHYECKUN COCTAB

https://www.youtube.com/watch?v=151V-

fylKLc

0 KJICTKH list=PLqU6VDVRpuoiTLeXcIBiRZ2J0h2B
gbjuJ index=6 pp=1AQB
MuHepanbHbie
7 BEIIIECTBA KIIETKH, UX https://resh.edu.ru/subject/lesson/5397/
Ouosoruyeckas poJib
Oprannueckue
BEIleCTBA KJIETKA —
Oenkn. https://resh.edu.ru/subject/lesson/3840/
JlabopaTopHas https://www.youtube.com/watch?v=1KstGzYE
8 pabota 0.5 CKQ
«OOHapyx)eHne list=PLqU6VDVRpuoiTLeXcIBiRZ2J0h2B
OEJIKOB C TOMOIIBIO gbjuJ index=7 pp=iAQB
KauyeCTBEHHBIX
peaxkuuin»
Caoiictaa, https://academy-
9 Kiaccuukanus u content.apkpro.ru/lesson/0215437a-0f2e-4c47-
dbyHKIIMM OETKOB 8760-2a9e2f77c89c
https://resh.edu.ru/subject/lesson/3840/
Opranunueckue https://www.youtube.com/watch?v=nQkH60A
10 BEIIECTBA KIIETKH — zrlw
YTIICBOIBI list=PLqU6VDVRpuoiTLeXcIBiRZ2J0h2B

gbjUJ index=9 pp=iAQB



https://www.youtube.com/watch?v=15lV-fy1KLc
https://www.youtube.com/watch?v=15lV-fy1KLc
https://resh.edu.ru/subject/lesson/5397/
https://resh.edu.ru/subject/lesson/3840/
https://www.youtube.com/watch?v=IKstGzYECKQ
https://www.youtube.com/watch?v=IKstGzYECKQ
https://academy-content.apkpro.ru/lesson/0215437a-0f2e-4c47-8760-2a9e2f77c89c
https://academy-content.apkpro.ru/lesson/0215437a-0f2e-4c47-8760-2a9e2f77c89c
https://academy-content.apkpro.ru/lesson/0215437a-0f2e-4c47-8760-2a9e2f77c89c
https://resh.edu.ru/subject/lesson/3840/
https://www.youtube.com/watch?v=nQkH6OAzrIw
https://www.youtube.com/watch?v=nQkH6OAzrIw

11

Opranunueckue
BEIllECTBA KIJIETKU —
JUTTUIBI

https://resh.edu.ru/subject/lesson/3840/
https://www.youtube.com/watch?v=hfwgRQTp
YbY
list=PLqU6VDVRpuoiTLeXcIBiRZ2J0h2B
gbjuUJ index=10 pp=iAQB

12

Hykneunossie
kucnotel. JJHK u
PHK. JlabopaTtopHas
pabota
«HUccaenoBanue
HYKJIEUHOBBIX
KHCJIOT,
BBIJICTICHHBIX U3
KJIETOK Pa3JIMYHBIX
OpPraHU3MOB»

https://resh.edu.ru/subject/lesson/3840/

13

Crpoenue u
dbyakuun ATOD.
HApyrue
HyKJIeo3uaTpudocda
Thl (HT D)

https://resh.edu.ru/subject/lesson/3840/

14

CexBeHUpOBaHKE
JHK. Meto bl
T€HOMHUKH,
TPaHCKPUIITOMUKH,
MPOTEOMUKHU

https://www.youtube.com/watch?v=BD 60Wh
ZviA
list=PLgqU6VDVRpuoiTLeXcIBiRZ2J0h2B
gbjuUJ index=11 pp=iAQB



https://resh.edu.ru/subject/lesson/3840/
https://www.youtube.com/watch?v=hfwgRQTpYbY
https://www.youtube.com/watch?v=hfwgRQTpYbY
https://resh.edu.ru/subject/lesson/3840/
https://resh.edu.ru/subject/lesson/3840/
https://www.youtube.com/watch?v=BD_6OWhZvfA
https://www.youtube.com/watch?v=BD_6OWhZvfA

15

Metoanl
CTPYKTYPHOU
OouoJiorun
CaMocTosITelIbHAS
paborta Ne 1

"X UMHUYECKHI
cocTaB
KJeTKu"(TecT)

16

Tumel KIETOK.
[IpoxapuoTnueckas
KJIETKA

https://resh.edu.ru/subject/lesson/1587/

17

Crpoenue
3YKApUOTHYECKOU
KJIETKH.
[IpakTnueckas
pabota «3yyeHue
CBOMCTB KJIETOYHOM
MeMOpaHbI»

https://resh.edu.ru/subject/lesson/1588/

18

[ToBepXHOCTHBII
anmnapar KJIeTKH



https://resh.edu.ru/subject/lesson/1587/
https://resh.edu.ru/subject/lesson/1588/

19

OnnomemOpaHHbIE

OpraHonabl KJICTKH.

[IpakTnueckas
pabota «M3yuenue
TIBYKEHUS
LUTOIJIa3MbI B
PacTUTETBHBIX
KJIIETKaxX»

0.5

20

[TosryaBTOHOMHBIE

OpraHou bl KIICTKU:

MUTOXOHIPHUH,
IIJIaCTUABI.
JlabGopaTopHas
pabota
«HccaenoBanue
1a3MoJIn3a u
JIeTIa3MoJu3a B
PacTUTENBHBIX
KIIETKax»

0.5

https://resh.edu.ru/subject/lesson/3847/

21

HememOpanubie
OPraHOMIbI KICTKH

22

Crpoenue u
GbyHKIMH siipa



https://resh.edu.ru/subject/lesson/3847/

23

CpaBHuTENIbHAS
XapaKTepUCTHKA
KJIIETOK DyKapHOT.
JlaGoparopHas
pabota «M3yuenune
CTPOCHHUS KIETOK
Pa3IMYHBIX
OpPraHu3MOBY
CamocTosTenbHas
pabota No 2
"CtpoeHue u

byHKIIIN

OPraHoOMI0B KJIETKH"

0.5

24

AccuMunanusa u
JTIACCUMUJISIINS —
JIBE CTOPOHBI
MeTabom3Ma. THIbl
0oOMEHa BEIIECTB.
JlabGopaTopHas
pabota «3ydyeHue
KaTaJIUTUYCCKOM
AKTUBHOCTH
(dhepmeHTOB (Ha
MIpUMEpE aMUIa3bl
WJTU KaTajiasbl)»

https://resh.edu.ru/subject/lesson/2486/



https://resh.edu.ru/subject/lesson/2486/

25

DepMEHTaTUBHBIN
XapakTep peakuuit
KJIETOYHOTO
MeTaboIM3Ma.
JlaGoparopHas
pabota «M3yuenue
(hepMEeHTaTUBHOTO
pacIlenaeHus
MepoKcHia BOJAOPOaa
B PaCTUTEJbHBIX U
KUBOTHBIX KJIETKAX»

0.5

26

benku-aktuBaTopsl u
OCNKU-UHTHOUTOPBI

27

ABTOTpOGHBIN THIT
oOMeHa BeIeCcTB

28

doTtocunTE3

https://resh.edu.ru/subject/lesson/3917/

29

XeMOCHHTE3.
JlabGopaTopHas
pabora «CpaBHeHUE
MIPOLIECCOB
(dboTocuHTE3a U
XEMOCHHTE3a»

0.5



https://resh.edu.ru/subject/lesson/3917/

30

AnaspoOHbIe
Opranu3msl. Bujsl
OpOXKEHUSI.
JlaGoparopHas
pabora «CpaBHeHUE
MPOIIECCOB
OpoXKeHus u
TIBIXaHUS

https://resh.edu.ru/subject/lesson/3917/

31

AspobHbIe
OPraHu3Mbl. DTaIbl
SHEPreTUYECKOTO
oOMeHa

32

DHeprus
MeMOpaHHOTO
rpagueHTa
NnpoToHOB. CUHTE3
AT®: paborta
npoToHHOU AT®-
CUHTA3bI

33

Peaknuu
MaTPUYHOTO CHHTE3a

34

Tpanckpunuus —
MAaTpPUYHBIA CUHTE3
PHK

https://resh.edu.ru/subject/lesson/5352/

35

Tpanciauus u e€
JTarnsl

https://resh.edu.ru/subject/lesson/3917/



https://resh.edu.ru/subject/lesson/3917/
https://resh.edu.ru/subject/lesson/5352/
https://resh.edu.ru/subject/lesson/3917/

36

Konuposanue
aMUHOKHCIIOT. Poib
pubocom B
OnocuHTe3e OenKa

https://resh.edu.ru/subject/lesson/5352/

37

Opranuzanus
TreHOMa y TTPOKApUOT
U DYKapuoT

https://resh.edu.ru/subject/lesson/3939/

38

MonexynspHbie
MEXaHU3MBbI
9KCIIPECCUU T€HOB Y
9yKapuoT.
CamocrosiTenbHas
pabota Ne 3 "OOMeH
BEIIECTB U SHEPTrun"

39

Bupycbr —
BHEKJIETOYHBIE
(hOpPMBI KU3HU H
oOnuraTHele
MapasuThl.
[IpakTuueckas
pabora «Co3nanue
MOJIeNTU BUPYCa»

0.5

https://resh.edu.ru/subject/lesson/3939/

40

Bupycusie
3a00JIeBaHUS
YeJ0BEKa,
KUBOTHBIX,
pacTeHui

https://resh.edu.ru/subject/lesson/3939/



https://resh.edu.ru/subject/lesson/5352/
https://resh.edu.ru/subject/lesson/3939/
https://resh.edu.ru/subject/lesson/3939/
https://resh.edu.ru/subject/lesson/3939/

41

Hanorexunosoruu B
OHOJIOTUU U
MEIUIINHE

42

JKM3HEHHEBIN [TUKIT
KJIETKHA

https://resh.edu.ru/subject/lesson/3927/

43

MatpuuHbIl CHHTE3
JIHK

44

XPpOMOCOMBI.
JlaGoparopHas
pabota «M3yuenue
XpOMOCOM Ha
T'OTOBBIX
MUKpOIIpenaparax»

0.5

https://www.youtube.com/watch?v=-
KTF5eSIdJA
list=PLgqU6VDVRpuoiTLeXcIBiRZ2J0h2B
gbjuUJ index=13 pp=iAQB

45

Jenenune KiIeTKu —
MHTO3

https://resh.edu.ru/subject/lesson/3927/

46

Tumnbl KIETOK.
Kapuokunes u
LUTOKUHES.
JlaGopaTopHas
pabota
«HaoOmronenue
MHUTO3a B KJIETKaX
KOHYHMKa KOpPEIIKa
myka (Ha TOTOBBIX
MUKpOTpernaparax)»

0.5



https://resh.edu.ru/subject/lesson/3927/
https://www.youtube.com/watch?v=-kTF5eSIdJA
https://www.youtube.com/watch?v=-kTF5eSIdJA
https://resh.edu.ru/subject/lesson/3927/

47

Perynsauus
’KU3HEHHOTO I[UKJIa
KJIETOK.
Kontponsnas pabora
Ne 1 "Knerka"

48

Opranusm Kak
€IMHOE 1IeJI0e

https://resh.edu.ru/subject/lesson/6770/

49

TkaHM pacTeHUN.
JlaGoparopHas
pabota «M3yuenue
TKaHEN pacTeHUI»

0.5

50

TKaHH KUBOTHBIX U
YeloBeKa.
JlabGopaTopHas
pabota «M3ydyenue
TKaHEe! KUBOTHBIX»

0.5

o1

Opransbl. Cuctembl
OpraHoB.
JlabGopaTopHas
pabota «M3yueHue
OpraHoB I[BETKOBOTO
pacTeHus»

0.5

52

Omnopa tena
OpraHu3MOB

https://resh.edu.ru/subject/lesson/6769/

53

JBukeHue
OPraHu3MoOB



https://resh.edu.ru/subject/lesson/6770/
https://resh.edu.ru/subject/lesson/6769/

54

Ilutanue
OPraHu3MoOB

55

[Intanue
IT03BOHOYHBIX
KUBOTHBIX.
[InmeBapurenpHas
CUCTEMA YEJIOBEKa

56

pixanue
OPraHu3MoOB

https://resh.edu.ru/subject/lesson/6759/

57

prxanue
MO3BOHOYHBIX
YKUBOTHBIX U
YeJloBeKa

58

TpaHcnopT BelecTB
y OpraHu3MOB

https://resh.edu.ru/subject/lesson/2489/

https://resh.edu.ru/subject/lesson/6760/

https://resh.edu.ru/subject/lesson/6761/

59

KpoBenocHas
cuctema
MTO3BOHOYHBIX
KUBOTHBIX U
YenoBeKa

https://resh.edu.ru/subject/lesson/1581/

60

Brinenenue y
OPraHu3MoOB

https://resh.edu.ru/subject/lesson/2217/

61

3amura y
OpraHU3MOB

https://resh.edu.ru/subject/lesson/1580/



https://resh.edu.ru/subject/lesson/6759/
https://resh.edu.ru/subject/lesson/2489/
https://resh.edu.ru/subject/lesson/6760/
https://resh.edu.ru/subject/lesson/6761/
https://resh.edu.ru/subject/lesson/1581/
https://resh.edu.ru/subject/lesson/2217/
https://resh.edu.ru/subject/lesson/1580/

62

NMmmyHHas cucrema
YeJI0BEKa

63

Pasgpaxkumocts n
perymauus y
OpraHnu3MoB

64

I'ymopansHas
perynsauus u
SHJOKPUHHAsS
CUCTEMA KUBOTHBIX
U 4EJI0BEKa

https://resh.edu.ru/subject/lesson/2458/

65

®opMmBbl
Pa3MHOKEHHUS
OpPraHU3MOB

https://resh.edu.ru/subject/lesson/5359/

66

ITonoBoe
pa3MHOXKEHHE

67

Metios

https://resh.edu.ru/subject/lesson/3927/

68

l'amerorenes.
OO6pazoBanue u
pa3BUTHE MOJOBBIX
KIIETOK.
JlaGopaTopHas
pabota «3yuenue
CTPOEHUS MOJIOBBIX
KJIETOK Ha TOTOBBIX
MUKpOTpernaparax»

0.5



https://resh.edu.ru/subject/lesson/2458/
https://resh.edu.ru/subject/lesson/5359/
https://resh.edu.ru/subject/lesson/3927/

69

NunuBunyansHOE
pa3BHUTHE
OPraHu3MOB —
OHTOT'EHE3

https://resh.edu.ru/subject/lesson/5630/

70

3akiaaka OpraHoB U
TKaHEN U3
3apO/IBIIIEBBIX
JIMCTKOB

https://resh.edu.ru/subject/lesson/5630/

https://resh.edu.ru/subject/lesson/5385/

71

Pocr n pazButne
KUBOTHBIX.
JlaGoparopHas
pabota «BrisiBeHHE
MIPU3HAKOB CXOJCTBA
3apoablen
MTO3BOHOYHBIX
KUBOTHBIX)»

0.5

72

Pasmuoxkenue u
pa3BUTHE PaCTCHHIA.
JlaGopaTopHas
pabota «CtpoeHue
OpraHoB
Pa3MHOKECHHS
BBICIIUX PACTEHUI»

0.5

https://resh.edu.ru/subject/lesson/5359/

73

Hcropus
CTaHOBJICHUS U
pa3BUTHUSA TEHETUKHU
KaK HayKu



https://resh.edu.ru/subject/lesson/5630/
https://resh.edu.ru/subject/lesson/5630/
https://resh.edu.ru/subject/lesson/5385/
https://resh.edu.ru/subject/lesson/5359/

74

OCHOBHBIE TIOHATHUSI
¥ CHMBOJIBI
TEHETUKH.
JlaGoparopHas
pabota «JIpo3oduna
Kak 00BbEKT
FEHETHYECKUX
HCCIICJOBAHHI

0.5

75

3aKOHOMEPHOCTH
HaCIIeIOBaHUS
MIPHU3HAKOB.
Monorubpuanoe
CKpelllMBaHHUE.
[IpakTrueckas
pabota "U3yuenue
pe3ynbTaToOB
MOHOTHUOPUTHOTO
CKpEILIMBAHUS Y
po30¢uIs"

0.5

https://resh.edu.ru/subject/lesson/5386/

76

HI/ITOJ'IOFI/ILIGCKI/IC
OCHOBBEI
MOHOFI/I6pI/II[HOFO
CKPCIIUBAHUA

https://resh.edu.ru/subject/lesson/5386/

77

AHanuzupyroliiee
CKpElIUBaHUE.
Henonnoe
JOMUHUPOBaHUE



https://resh.edu.ru/subject/lesson/5386/
https://resh.edu.ru/subject/lesson/5386/

78

JurubpunHoe
CKpEeLIBaHHE.
[IpakTnueckas
pabota «M3yuenue
pe3yabTaToOB
JTUTUOPUIHOTO
CKPEIIMBAHUS Y
TPO30(UITBI

0.5

https://resh.edu.ru/subject/lesson/4725/

79

[uTonornueckue
OCHOBBI
JTUTUOPUIHOTO
CKpelMBaHUS

https://resh.edu.ru/subject/lesson/4725/

80

CremieHHoe
HacJIeIOBaHNE
MIPU3HAKOB

https://resh.edu.ru/subject/lesson/4755/

81

XpomocoMHast
Teopus
HACJIEICTBEHHOCTHU

82

T'enetuka noina

83

T'enotun xakx
LEJIOCTHAS cUCTEMA

84

I'eneTnueckui
KOHTPOJIb Pa3BUTHS
pacTeHui,
JKUBOTHBIX M
YelloBeKa



https://resh.edu.ru/subject/lesson/4725/
https://resh.edu.ru/subject/lesson/4725/
https://resh.edu.ru/subject/lesson/4755/

85

N3meHunBOCTH
IIPU3HAKOB. Bupl
U3MEHYUBOCTH

https://resh.edu.ru/subject/lesson/5387/

86

Mo udukanmoHHas
W3MEHYUBOCTH

https://resh.edu.ru/subject/lesson/5387/

87

BapuanuoHHblil psin
Y BapUaIMoHHas
KpHUBasl.
JlaGoparopHas
pabota
«HccaenoBanue
3aKOHOMEPHOCTEHN
MO TU(DUKAITUOHHO U
H3MEHYHNBOCTH.
[Toctpoenune
BapUAIIMOHHOTO Psia
Y BapUallMOHHOU
KpUBOM»

0.5

88

I'enoTnmnmyeckas
H3MEHYHUBOCTb.
KomMmOunarusHas
H3MEHYHNBOCTD

https://resh.edu.ru/subject/lesson/5387/



https://resh.edu.ru/subject/lesson/5387/
https://resh.edu.ru/subject/lesson/5387/
https://resh.edu.ru/subject/lesson/5387/

89

Myraunonnas
W3MEHUYUBOCTb.
[IpakTnueckas
pabora «Myrauuu y
npo3o sl (Ha
TOTOBBIX
MUKpOTpernaparax)»

0.5

https://resh.edu.ru/subject/lesson/5387/

90

3aKOHOMEPHOCTH
MYTallHOHHOTO
npouecca.
OnureHeTnka u
SIUI'CHOMHKA

91

I'eneTrnka yemoBeka.
[IpakTnueckas
pabota
«CocraBnenne u
aHaIu3
POJOCTIOBHOM»

https://resh.edu.ru/subject/lesson/3653/

92

MeTtoanl
MEIUIIMHCKON
T€HETUKU

https://resh.edu.ru/subject/lesson/3653/



https://resh.edu.ru/subject/lesson/5387/
https://resh.edu.ru/subject/lesson/3653/
https://resh.edu.ru/subject/lesson/3653/

93

3HayeHue
MEIUITTHCKOMN
T€HETHKHU B
MPEAOTBPAILICHUN U
JICYUEHUHU
Te€HETHYECKUX
3a00J1eBaHM
yeJIoBeKa

94

OCHOBHBIE TIOHSATHS
CEIIEKITUH.
JlaGoparopHas
pabota «M3yuenue
COPTOB KYJIbTYPHBIX
pacTeHui U nopos
JOMAIITHUX
KUBOTHBIX)»

0.5

https://resh.edu.ru/subject/lesson/3861/

95

MeTtoanl
CEJIEKIIMOHHOMI
paboTHI.
JlabGopaTopHas
paborta «3yuenue
METO/IOB CENIeKIIUU
pacTeHu»

0.5

https://resh.edu.ru/subject/lesson/3861/



https://resh.edu.ru/subject/lesson/3861/
https://resh.edu.ru/subject/lesson/3861/

96

HocTtmxenus
CEJICKIIMN PaCTCHUI
U KUBOTHBIX.
[IpakTnueckas
pabota «IIpuBuBKa
pacTeHuin»

https://resh.edu.ru/subject/lesson/3861/

97

Coxpanenue,
H3YYECHUE U
WCTIOJIb30BaHNE
TCHECTUYCCKUX

pecypcoB

98

Bbrnorexmonorns kak
HayKa ¥ 0Tpacib
MPOU3BOJCTBA.
[IpakTnueckas
pabota «3yyeHue
00BEKTOB
OHOTEXHOJIOT UM

0.5

https://resh.edu.ru/subject/lesson/3939/

99

OCHOBHBIC
HanpaBJICHUS
CUHTETUUYECKOM
O1oJIOrun

100

XpoMOCOMHas U
TE€HHAasl UHXEHEepUs



https://resh.edu.ru/subject/lesson/3861/
https://resh.edu.ru/subject/lesson/3939/

101

MenunmHcKne
OHMOTEXHOJIOTHH.
KonTtponsnas pabora
Ne 2 "I'eneTnka u
cenekus"

102

IToBTOpEHME,
00o01enue,
cUCTeMaTH3alus
3HaHUHI

OBIIEE KOJIMYECTBO
YACOB I10
[TPOI'PAMME

102 3

15

11 KIJACC

Ne
n/n

Tema ypoka

KoanuyecTBo 4acosB

Jara
U3ydeHust

DJIeKTPOHHBbIE
undponbie
oOpa3oBarTe/ibHbIE

pecypchl

Bcero
padoThbI

KonTpoabHubie

IIpakTuyeckue
padoThbI

9BOJ’IIOI_[I/IOHHEUI TCOpHA

Y. /lapsuHa

JBrxymue cuiibl
3BOJIIOIMHU BUIIOB 110 Y.

Hapsuny




Bopsba 3a
CYIIECTBOBAHHE,
€CTECTBEHHBIN U
MCKYCCTBEHHBIN 0TOOD

dopMHUpOBaHHE
CUHTETUYECKON TEOpUHN
IBOJIIOLIUHI

OTanel YBOIIOIMOHHOTO
nporiecca:
MI/IKPOC)BOJ'IIOHI/ISI nu
MaKpPOIBOJTIOIIHS

[Monmynsiuumst —
AJIEMEHTapHas €MHULIA
SBOJIIOITHHA

3aKOH T€HETHYECKOTrO
paBHoBecus JIx. Xapau,
B. Baiin6epra.
JlaGopaTtopHnas pabota
«Brp1siBICHUE
W3MEHUYUBOCTH Yy 0cobOei
OJIHOTO BUA»

0.5

DOnemeHTapHbIe (PAKTOPHI
IBOJTIOIIHI

D¢ddext ocHoBaTemNs.
D¢ddext OyTHUIIOYHOTO
TOPJIBIIITKA




10

Murpauuu. U3onauuun
ITOITYJISLIAMN:
reorpaguueckasi,
OuoJioruyeckas

11

EcrectBennslit oTO0p —
HaIpaBJISIOMHN GaKkTop
IBOJIIOIIUHI

12

[TonoBoii oT6OP

13

[IpucnocobneHHOCTH
OpPraHu3MOB KaK
pe3yibTaT
MHUKPOIBOJTIOIUH.
JlaGopaTtopHnas pabota
«3yaenne apomopdo30B
Y UIMOAJANTAIuN Y
pacTeHMi U KUBOTHBIX»

0.5




14

ITpumepsl
MPHUCTIOCOONICHHUHN Yy
OpraHu3MOB:
MOp(doJIOTHYECKHE,
¢bu3noIornUecKue,
OUMOXUMUYECKUE,
MTOBEJICHUECKHE.
JlabopaTtopHnast pabota
«IIpucnocobienus
OpPraHu3MOB U UX
OTHOCHTEIIbHAS
11eTIECO00PA3HOCTHY

0.5

15

Bup, ero kputepuu u
CTPYKTYpa.
JlaGopaTtopHnas pabota
«CpaBHEeHHE BUJIOB IO
MOP(OJIOrHIecKOMy
KPUTEPUIO»

0.5

16

Crpykrypa Buaa

17

Bunoo6pa3oBanue kak
pe3ynbTat
MHKPO3BOJTIOIHN

18

CBs3b MHKPOSBOJOIOUH U
SIMUICMHOJIOI'MH




19

Makpo3Bontonus.
ITaneonToorn4ecKue
METOIbI I/I3y11€HI/I$I
SBOJIIOIUN

20

Bbuoreorpaduueckue
MCTOJbI U3YUYCHUS
9BOJIOLINU

21

OMOpHOIOTHYECKUE U
CpPaBHHUTECIIBHO-
MophoIoruIecKue
MCTOJbI U3YUYCHUSA
ABOJTIOIIUHT

22

MonekynsapHo-
TeHETUYECKHE,
OMOXUMUYECKHE U
MaTEeMaTHYECKHE METOIbI
W3Y4YEHUS IBOJIIOINN

23

OO11e 3aKOHOMEPHOCTH
9BOJTIOIIHI

24

AJlanTUBHAS pauaIus.
HepaBHOMepHOCTH
TEMIIOB DBOJIIOIUH

25

Hayunsie runoressl
MIPOUCXOKACHUS )KU3HU
Ha 3emiie




26

Jlonay4nsle
IIPEJCTABICHUS O
3apOKACHUUN KU3HU

27

OCHOBHBIE dTaIbI
HEOpPraHU4YeCKOn
SBOJIIOLNU

28

I'unioTessl 3apoxacHUs
JKA3HU

29

Uctopus 3emnn u
METO/IBI €€ N3YUEHHS.
JlabopaTtopHnasi pabota
«M3yuenue u onucaHue
HCKOMAEMBbIX OCTATKOB
JPEBHUX OPraHU3MOB»

0.5

30

Hauanbnbie sTans
OPraHN4eCcKOM IBOJIIOIUN

31

DBOJIIOLUS DYKapHOT

32

OcHoOBHBIE ATAIBI
IBOJIIOLIUHI
PacTUTEIBLHOIO MUpA.
IIpakTuyeckas pabora
«3yuenue
0COOEHHOCTEH CTPOCHUS
pacTeHu pa3HbIX
OTZEIIOB»

0.5




33

OCHOBHBIE ITAIIBI
JBOJIIOLUHU KUBOTHOT'O
Mupa

34

DBOJIIOIHS )KUBOTHBIX.
[IpakTuyeckas pabora
«3yuenue
0COOEHHOCTEH CTpOeHUS
MO3BOHOYHBIX
KHBOTHBIX)»

0.5

35

PaszButue xu3Hu Ha
3emuie 1o ’paMm u
Mepuo1am

36

MaccoBble BBIMUpPAHUS
— 9KOJIOTHYECKHE
KPHU3HCHI MPOILIIOTO

37

CoBpeMeHHBII
9KOJIOTMYECKHUIA KPU3HC,
ero ocoOEHHOCTH

38

COBpeMeHHaﬂ CHUCTCMa
OPraHu4cCKoro
IponuIoro

39

OCHOBHBIE
CUCTEMATHUYECKHE
TCPYIIIbl OPraHU3MOB

40

AHTpomnonorus — Hayka
0 YEIIOBEKE




41

Pa3BuTue npencraBineHui
0 IIPOUCXOKICHUHU
YeJI0BEKa

42

Mecto uenoBeka B
CHCTEME OPraHUYECKOTO
mupa. JlaboparopHas
paborta «3yyeHue
0COOEHHOCTEH CTpOeHU
CKeJleTa YelloBeKa,
CBSI3aHHBIX C
TIPSIMOXOKJICHUEM»

0.5

43

JIBHKyIIE CHTIBI
aHTPOIIOTEHE3a

44

CooTHoOIIEHNE
OMOJIOTMYECKUX U
COIMAIBHBIX (haKTOPOB B
AHTPOTIOTEHE3E

45

OCHOBHBIC cTagnu
AHTPOIIOI'CHE3a

46

ITaneoreneTuka u
aJIeOreHOMUKA

47

9BOJ’IIOI_[I/I$I COBPEMCHHOTI'O
YCJIIOBCKA




48

UYenoseueckue pachl.
[IpakTuyeckas pabora
«3yueHne
9KOJIOTMUECKUX
aZanTanui 4eI0BeKay

0.5

49

MexIuCIUIIIIMHAPHbBIE
METO/Ibl aHTPOIIOJIOTUH

50

3apoK/IeHUE U pa3BUTHE
HKOJIOTUHU

51

MeTo bl DKOJIOTHH.
JlabopaTtopHnasi pabota
«3yuenue MeTo0B
9KOJIOTHYECKUX
HUCCIIEIOBAHUI)

0.5

52

3HaYeHUE YKOJIOTHYECKUX
3HAHUU I YeJIOBEKA

53

Dkonoruueckue HpakTopsl

54

AbGuoTtndeckue (HakTopsl.
CBeT Kak 3KO0JIOTHYECKUI
(dakrop. JlaboparopHas
pabota «BrisiBneHue
MPUCIIOCOOIEHUI
OpPraHU3MOB K BIHSIHUIO
CBETa»

0.5




55

AbGunotnueckue GaKTopsl.

Temmeparypa kax
9KOJIOTUIECKUHN (haKTop.
Jlaboparopnas paboTa
«Bp1siBICHUE
MPUCTIOCOOTIEHUH
OpPraHu3MOB K BIIUSTHHIO
TEMIIepaTyphbD»

0.5

56

AOGuoTtuyeckue (HakTopsl.

BraaxxnocTh Kak
9KOJIOTUUYECKHUH (PaKTop.
JlabopaTtopHnast pabota
«AHATOMHYECKHE
0COOEHHOCTH PACTCHHIA
U3 pa3HbIX MECT
oOUTaHU

0.5

57

Cpensl oOuTaHus
OpPraHU3MOB

58

buonornueckue PUTMBI

59

Kuznennsie Gopmbl
OpraHu3MOB

60

buoTtnyeckue GakTopsl




61

3HauyeHre OMOTHUECKUX
B3anMMOJICUCTBUH I
CYIIIECTBOBAHMS
OpPraHW3MOB B Cpejie
oOuTanus

62

DKOJOTUYECKUE
XapaKTePUCTHKHU
TTOTTYJISIITIHN

63

OcHOBHEBIE TIOKa3aTeINn
HOHYJ'ISII_[I/II/IZ
YHUCJIICHHOCTD, IINIOTHOCTH,
BO3pacTHasl M MOJIOBas

CTPYKTYypa

64

OCHOBHBIC TTOKa3aTeIN
TTOTTYJISIIAH:
POXKIAEMOCTb, IPUPOCT,
TEMIT pOCTa, CMEPTHOCT,
MHUTpaIiu

65

DKoJornyeckas
CTPYKTYpa MOIMYJISIIIUN

66

JluHaMuKa NOIMyJISILUU U
e€ perynsauus

67

Kpussie pocta
YUCJIIEHHOCTH MOMYJIALHNH.
KpuBsie BKUBaHUS




DKoJoTH4YecKast HUIa
Buja. JlabopaTopHas

68 pabota 0.5
«[IpucnocoOiieHus ceMsH
pacTeHUH K pacCEICHUIO»

69 Bup xak cucrema
MOIYJIALNI
3aKOHOMEPHOCTH

70 TTOBEICHUS W MUTPAITUi
YKUBOTHBIX

71 Co00111ecTBO OpPraHu3MoB
— OHOIIEHO03

79 DKocucTemMa Kak
OTKpbITasi cCCTEMa
KpyrosopoT BemiecT u

73 MMOTOK PHEPTUH B
9KOCUCTEME

74 OcHoBHbIE TIOKa3aTeNIN
9KOCHCTEMBbI

75 DKOJIOTUYECKHUEe
MIAPAMHU/IBI

76 N3menenust cooOriecTn

— CYKICCCHHU




7

[IpupoaHbIE S3KOCUCTEMBI.
DKOCHCTEMBI 03€p U PEK.
DKocucTeMbl MOpEN U
OKECaHOB

78

[IpuponHbIE S5KOCUCTEMBI.
DKOoCHUCTEMBI TYHAP,
JIECOB, CTENEH, IIYCThIHb

79

AHTpOTIOT€HHBIE
9KOCHCTEMBI

80

Ypb603KOCHCTEMBL.
[IpakTnueckas pabora
«M3yuenue u onucaHue
ypOOIKOCUCTEMBI

0.5

81

3aKOHOMEPHOCTH
dhopmupoBaHUs
OCHOBHBIX
B3aUMOICHCTBUI
OpraHu3MOB B
JKOCUCTEMAaxX

82

MexaHu3MEI BO3AECHUCTBUA
3arps3HEHUHN pPa3HbIX
THIIOB Ha
cyOOpraHM3MeHHOM,
OpraHU3MEHHOM,
MOMYJIALIMOHHOM U
SKOCHUCTEMHOM YPOBHSIX




buocdepa —

83 oOmieruianeTapHas
obomnouka 3emin

84 VYuenue B. U.
Bepnajckoro o 6uocdepe
3aKOHOMEPHOCTH

85 CYIIIECTBOBAHHUS
ouochepsl
KpyroBopoTs! BemecTs u

86 OMOTEOXUMHUYECKUE
TIAKITBI

87 30HaNBHOCTH OUOCHEPHI.
OcHOBHBIE OMOMBI CYIITH

88 YcroitunBoCcTh OMOChHEphI

89 DKOJOTUYECKUE KPUZHUCHI
U UX IPUYUHBI

90 Bo3snelicTBue uenoBeka
Ha 6uocdepy
AHTpOIIOTr€HHOE

01 BO3JIEICTBHE HaA
PaCTUTENBHBIN U
SKMBOTHBIN MUP

92 OxpaHa npupoiblt
OCHOBHBIE TPUHIIUTIBI

93 YCTOMYMBOTO pa3BUTHSA

YCJIOBCUCCTBA U TPUPOAbI




94

PanmonansHOE
MIPUPO/IOTIOJIE30BAHNE U
COXpaHEHHUE
OMOJIOrHTYECKOI0
paszHooOpa3us 3emiu

95

O06001eHue mo Teme
«MuKpO3BOJIIOLHUS U €€
pe3ynbTaThD»

96

O6001menue mo Teme
«MaxkposBoJironus 1 e€
pE3yabTaThI)

97

O0o001enue o TeMe
«IIpoucxoxaenue u
pa3BUTHE )KU3HU Ha
3emie»

98

O0o001Ienne o TeMe
«[IpoucxoxaeHue
YyeJaoBeKa —
AHTPOIIOTCHE3)

99

O0o001Ienne o TeMe
«OKOJIOTHSI — HayKa O
B3aMMOOTHOIIEHHUIX
OpPraHU3MOB»

100

O060011IEHNE IO TEME
«OpraHusmsl U cpena
oOuTaHus»




O0001enue mo TeMe
101 «IKOJIOTHSI BUIOB U 1
MOITYJIALIAI

O000611EHNE TT0 TEME

102 «buocdepa — rmodanpHas 1
IKOCUCTEMA»
OBUIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME 102 0 [

YYEBHO-METOANYECKOE OBECIHEHEHUE OBPA30BATEJIBHOI'O NTIPOLIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI VIS YYEHUKA

* buosorus. buonorunueckue cuctemsl u nmporeccel, 10 kmace/ Tepemos A.B.,
ITerpocoBa P.A., ObmiecTBo ¢ orpaHU4eHHON OTBETCTBEHHOCTHIO « O]
MHEMO3UHA»

* buosorusi. buonoruueckue cuctemMsl u nporeccel, 11 kmace/ Tepemos A.B.,
ITerpocoBa P.A., ObmiecTBo ¢ orpaHUYeHHON OTBETCTBEHHOCTHIO «OL]
MHEMO3HWHA»

METOAUYECKHUE MATEPHAJIBI UISA YUUTEJIA

1 TuroB E.B. Metoaudeckoe nocodue. [Ipumenenrne nHGpopManoHHbIX
TeXHOJIOTu# npu oOyueHun ouonorun. «Ipoday, 2021
2 TepemoB A.B. buosnorus. buonoruyeckue cucremsl U npoueccsl. 10 kinacc:
nocobue Al CaMOCTOSITEBbHOM paboThl 00ydarouxcs (yriyoaeHHbIN
ypoBeHs)/ A.B. Tepemos, P.A. TlerpocoB. — M.: Muemo3suna, 2015 r.
3 MonekynspHas 6uosorusi. COOpHUK 3aaaHui Ui moarotoBku Kk EI'D: ypoBHs
A, B, C: yuebHo-MeTommueckoe nocobue/ A.A. Kupunenko. — PocroBa//l;




Jlernon, 2013 r.
4 Bbuonorus. CO0pHUK 3a7a4 10 reHeTHKe. ba3oBblil U MOBBIIIEHHBIN YPOBEHU
EHD: yuebHoe — mocodue/A.A. Kupunenko. — Pocrosu//l: Jleruon, 2011

HOUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET

1. DOnexTponnoe nocodue (mpaktukym) buonorus. Jlaboparopusriit npaktukym 6— 11 kmacc MITMDOUM, 2004ron
2. O6pazoBarensHbiii kKomiuieke «1C: lkona. buonorus, 11 ki.» npeaHazHaueH
JUIS U3YYEHHUs, TOBTOPEHUS U 3aKperieHus: yueOHOro MaTepuasa KOJIbHOTO
Kypca ouosoruu 11-ro xnacca. Coaepxut matepuanbl yaeonuka M. H.
[TonomapeBoit «buomorus, 11 xn.» (U3narensckuii nentp «Bentana-I'pady).
3. PO https://resh.edu.ru/subject/5/10/
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