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IHosscHuTEABbHAA 3AIIMCKA

Pabouast mporpamma mo 6HOJIOTHH Ha YPOBEHb CPEIAHET0 00IIIero 00pa3oBaHus s
obyuatomuxcst 10—-11-x kmaccoB pazpaboTaHa B COOTBETCTBHH C TPEOOBAHHUSIMH

o ®enepanpHoro 3akoHa ot 29.12.2012 Ne 273-®3 «O6 obpazoBanuu B Poccuiickoii
denepanuny;

e mpukaza MunoOpHayku ot 17.05.2012 Ne 413 «O06 yTBepkaeHUH (enepalbHOTO
roCcyIapCTBEHHOT0 00pa30BaTEIbLHOIO CTaHIapTa CPeIHEro 00LIero o0pa3oBaHUs»
(c M3MeHeHUsAMH, BHECEHHBIMU TIpUKa3oM Munnpocsenienus ot 12.08.2022 Ne
732);

o mnpukaza MunmnpocsenieHus ot 18.05.2023 Ne 371 «O06 yTBepxkaeHuu ¢eaeparbHOR
00pa30BaTeNbHOI MPOrpaMMbl CPETHETO 00IIET0 00pa30BaHUsY;

o mnpuka3za Munnpocsemenus ot 09.10.2024 Ne 704 «O BHeceHHH U3MEHEHHH B
HEKOTOpBIe MpHKa3bl MuHucTepcTBa npocsenienus Poccuiickoit denepanuu,
Kacaromuecs QenepaibHbIX 00pa30BaTENBbHBIX MPOrPAMM HAYaJIbHOTO OOIIEro
00pa3zoBaHus1, OCHOBHOI'O 00IIIET0 00pa30BaHUs U CPEIHETO OOIIETO
00pazoBaHUs»;

o mnpukaza MunmnpocsemieHus ot 22.03.2021 Ne 115 «O6 yrBepxkaenuu [lopsaka
OpraHu3alliy U OCYIIECTBICHHS 00pa30BaTEIBHON NEATETLHOCTH 110 OCHOBHBIM
o011eo0pa3oBaTeIbHBIM IIPOrpaMMaM — 00pa3oBaTeIbHBIM MIPOrpaMMaM
Ha4aJIbHOTO OOIIIETr0, OCHOBHOT'O OOIIETO M CPEHEro 0011Iero 00pa3oBaHusy»,

o Konnenuuu npenogaBanus yueOHoro npeamera «buonorusy,

o KoHuenuuu 3K0i0ruueckoro oopa3oBaHust B cucteMe oo1iero oopa3oBaHus;

e CII2.4.3648-20 «CanuTtapHO-3MHIEMUOIOTHYECKUE TPEOOBAHUS K OpraHU3alUsIM
BOCIIUTAHUS U O0YYEHUsI, OTABIXA U O3[JOPOBIICHHS JAETEH M MOJIOJICKI,
YTBEPKJICHHBIX TOCTAHOBJIEHUEM IIaBHOTO caHuTapHoro Bpaya ot 28.09.2020 Ne
28;

o CanlluH 1.2.3685-21 «I'urnennueckue HOpMaTUBBI U TPEOOBaHUS K 00ECIIEUCHHIO
6e3omacHoCTH U (M) O€3BPEAHOCTH TS YeoBeka (JaKTOPOB CPe/Ibl OOUTAHUSY,
YTBEP)KJICHHBIX TOCTAHOBJIEHHUEM IIaBHOTO caHUuTapHoro Bpaya ot 28.01.2021 Ne
2,

e yueOHOro miaHa cpegHero oouiero oopasoBanusi «O BHECEHHH U3MEHEHH B
OCHOBHYIO 00pa30BaTeIbHYIO IPOTrpaMMy CPETHET0 00IIeT0 00pa30BaHUIY,

e (enepanbHOil paboueil mporpammsl o yueOHOMY npeamMeTy «buonorus» 6a3oBoro
YPOBHH.

PaGouas mporpamma opreHTHpPOBaHA HA 11E€BbIE TPUOPHUTETHI, CHOPMYIUPOBAHHBIE B
dbenepanbHO paboueit mporpamme

[Ipu pazpaboTke mporpaMMsbl 1o OUOJIOTHH TEOPETHUECKYIO OCHOBY /ISl OTpEeNIeHuUs
MOJIX010B K ()OPMHUPOBAHUIO COJEpkKaHUs yueOHOoro nmpeamera «bronorus» cocTaBuiIn:
koHnenrtyaitbHbie mojoxeHuss GT'OC COO o B3anMo00yCIOBICHHOCTH IIEJIeH, COIepKaHUS,
pe3yabTaToB 00y4eHUs U TPeOOBAHUI K YPOBHIO MOJATOTOBKU BBIITYCKHUKOB, MOJOXKEHUS 00
O0IIMX LENSIX U MPUHIUIAX, XapaKTePU3YIOIIUX COBPEMEHHOE COCTOSIHIE CUCTEMBI CPETHETO
ob1ero oopazoBanus B Poccuiickoit @enepanny, a Takke MOJI0KEHUs 0 criennduke
OMOJI0THH, €€ 3HaYeHUH B MO3HAHUU KUBON IPUPO/IBI U 00ECTIEUEHNUH CYIIIECTBOBAHMS
yenoBeyeckoro odmectBa. CoriacHO Ha3BaHHBIM IOJIOKEHHSIM ONpe/ieTIeHbl OCHOBHBIE
(GyHKIIUM TpoTrpamMMbl IO OHMOJIOTHH U €€ CTPYKTYpA.



[TporpamMma o GMOIOTHY AAaeT MPEICTaBICHHE O LETsX, 00 001Iel cTtpaTeruu oOyueHus,
BOCIIUTAHMSI U PA3BUTHUS 00YJArOIIUXCS CPEACTBaMHU ydeOHOTro peamera «bromorusy,
orpenenseT 00s3aTeIbHOE MPEAMETHOE COAEepIKaHNe, €0 CTPYKTYPY, pacipeieieHue 1Mo
paszzjenam u TeMaM, peKOMEHIYEMYIO MOCIIeI0BATEeIbHOCTh H3YUYCHHUsT y4eOHOT0 MaTepHraa ¢
YUETOM MEXIPEIMETHBIX U BHYTPHUIIPEAMETHBIX CBS3€H, TOTUKH 00pa30BaTEIIbHOTO
mporiecca, BO3pacTHBIX 0COOCHHOCTEH 00yJaroInXCsl.

B nporpamme 1o OHOJIOTHH TaK)KE YIUTHIBAIOTCS TPEOOBAHUS K TUNIAHUPYEMBIM JINYHOCTHBIM,
METanpeIMETHBIM U TIPEMETHBIM pe3yibTaTaM 00y4eHUs B (OPMUPOBAHUN OCHOBHBIX
BUJIOB y4eOHO-T03HABATEIBHOM JIEATEIbHOCTH/YISOHBIX IEHCTBUN 00YYAIOIIUXCS 10
OCBOCHHIO COJIEPIKAHHSI OMOJIOTHYECKOT0 00pa30BaHMs.

B nporpamme o 6monoruu (10—11-e kimaccel, 0a30BbIi yPOBEHB) peali30BaH MPHHIIUI
MIPEEMCTBEHHOCTH B H3yYeHUH OMOJIOTHH, ONlarofaps 4eMy B HEll MpoCMaTpUBAETCs
HaIpPaBJIEHHOCTh Ha Pa3BUTHUE 3HAHUIL, CBSI3aHHBIX C (POPMHUPOBAHUEM €CTECTBEHHO-
Hay4YHOT'O MUPOBO33PEHHUSI, ICHHOCTHBIX OPUEHTAIIMN JTUYHOCTH, IKOJIOTHIECKOTO
MBIIJICHHUS], IPEICTABICHUI O 310pOBOM 00pa3e )KU3HU U OEPEeKHBIM OTHOLICHHEM K
OKpY>Karolen npupoiHou cpene. [loatomy Hapsiay ¢ uzydeHueM o01e0noIornaecKux
TEOpUH, a TaK)Ke 3HAHUN O CTPOEHUU JKUBBIX CHUCTEM Pa3HOTO PAHTa M CYIIHOCTH OCHOBHBIX
MIPOTEKAIOIIUX B HUX MPOIECCOB B IIporpamMMe 1o OMOJIOTUN YIeJIEHO BHUMAHHE
MCIOJIb30BAHUIO MTOJIYYCHHBIX 3HAHUN B TTOBCEIHEBHOM JKU3HU ISl PEIICHUS TPUKIIATHBIX
3a/1a4, B TOM 4UCJIe: MPO(HIIaKTUKH HACICICTBEHHBIX 3a00JIEBAaHUH YETIOBEKa, METUKO-
TEeHETUYECKOT0 KOHCYJIBTUPOBAHMSI, 000CHOBaHUS SKOJIOTHUYECKH 11€TIECO00pa3ZHOT0O
MOBEJICHUS B OKPYKAOLIEH MPUPOJHOMN CpeE, aHAIU3a BIUSHUS X03IiCTBEHHOU
JeSITeIbHOCTH YE€JIOBEKA Ha COCTOSIHUE MMPUPOIHBIX U UCKYCCTBEHHBIX SKOCUCTEM. Y CUJICHHE
BHUMAaHUS K MPUKIIATHON HAMPABICHHOCTH yueOHOTO mipeaMeTa «broaorusy mpoIuKTOBaHO
HE0OXOIMMOCTBIO O0eCTIeYeHHS YCIOBHIA JIsl pEIICHUs OJHOM U3 aKTyalbHBIX 3aa4
IIKOJIBHOTO OMOJIOTHUYECKOT0 00pa30oBaHusl, KOTOpas mnpenoiaracT GoOpMHUPOBAHUE Y
o0yUarouxcsi ClIoCOOHOCTH aAANTUPOBATHCS K U3MEHEHHSIM TMHAMUYHO Pa3BUBAIOIIETOCS
COBPEMEHHOTO MUDA.

buonorust Ha ypoBHE cpeHero oo1ero oopa3oBaHus 3aHUMaeT BakHOe MecTo. OHa
obecrieurBaeT GOpMHUPOBaHKE y 00yUaIOIIUXCS IPEJICTABICHUM 0 HayYHOU KapTHHE MHpa,
pacmmpsieT 1 000011aeT 3HAaHHUS O KUBOU MPUPOJE, €€ OTIMUNTEILHBIX MPH3HAKAX —
YPOBHEBOI OpraHM3alyy 1 3BOJIIOLUH, CO3/AAET YCIOBUS JUIS: TO3HAHUS 3aKOHOB KHBOM
pUpOBI, OPMHUPOBAHUS (PYHKITMOHATBHOW IPaMOTHOCTH, HABBIKOB 3JIOPOBOTO H
6e30macHOro 00pa3za >KU3HHU, 3KOJIOTMYECKOTO MBIIIJICHUS, IIEHHOCTHOTO OTHOILIEHUS K
YKUBOU IIPUPOJIE U YETIOBEKY.

Bonbiioe 3HaueHrne OMOIOTHS UMEET TaKXKe JIJIsl PEelIeHHs] BOCIIUTATENbHBIX U Pa3BUBAIOIIUX
3a/1a4u CpeHero o0Iero o0pa3oBaHus, ConUann3anii odydammxcs. M3ydenne Ononoruu
obecrnieunBaeT ycnoBus Al GOPMUPOBAHUS UHTEIUIEKTYabHBIX, KOMMYHUKAIIMOHHBIX U
MH(OPMALIMOHHBIX HABBIKOB, 3CTETUYECKOU KYJIbTYpPBI, CHOCOOCTBYET MHTETpALIUN
OMOJIOTUYECKHUX 3HAHUH C MPEACTABICHUSIMH U3 APYTUX YICOHBIX IPEIMETOB, B

YaCTHOCTH (1)I/I3I/IKI/I, XUMHUHU U reorpaq)m/l. HaSBaHHLIe ITIOJIOKCHUSA O Hpe)IHaSHa‘IeHI/II/I
yueOHoro npeaMera «bHoIorus coCTaBIIM OCHOBY IS OTNIPeIeTIeHHsI TOAX0A0B K 0TOOpY U
CTPYKTYPHUPOBAHHUIO €T0 COJICPIKaHMUS, TTPEJICTABICHHOTO B TPOrpaMMe 110 OMOJIOTHH.

OT160p comepxanus yueOHoro npeamera «buonorus» Ha 6a30BOM YPOBHE OCYIIIECTBIIEH C
MO3UIMK KyJIbTYpOCOOOPa3HOr0 MOX0/1a, B COOTBETCTBUU C KOTOPHIM 00y4aroIuecs
JIOJKHBI OCBOMTH 3HAHUS M YMEHUS, 3HAaUUMBbIe /17151 POPMUPOBAHUS 001IEH KYIbTYpHI,



OnpeeAIoNIre aJJIeKBaTHOE MOBE/ICHUE YEJIOBEKA B OKPYIKAIOIIEH MPUPOAHOU cpeie,
BOCTpPEOOBAaHHBIC B MIOBCETHEBHOM JKU3HU M MPAKTHYECKOM aesTenbHocTH. Ocoboe MecTo B
ATOM CHCTeME 3HAaHUW 3aHUMAIOT JIEMEHTHI COJIEPKaHUsl, KOTOPBIE CIY>KaT OCHOBOM JIJist
(hopMHUpPOBaHKS TIPEICTABICHUH O COBPEMEHHOM €CTeCTBEHHO-HAYYHOU KapTUHE MHUPA U
[IEHHOCTHBIX OPUEHTAIMIX JJMYHOCTH, CIOCOOCTBYIONIUX I'yMaHU3AIMHA OUOJIOTHIECKOTO
o0Opa3oBaHus.

CTpyKTypHpOBaHUE COACP)KaHUs YIEOHOr0 MaTepuasa B IporpaMmme 1o OMoJIoruu
OCYIIIECTBIICHO C yYETOM MMPUOPUTETHOTO 3HAYCHUS 3HAHUIA 00 OTIIMYUTEIHLHBIX
0COOEHHOCTSIX KHUBOH MPUPOJIBI, O €€ YPOBHEBOW OpPTaHU3aIlNK U BOJIONHMU. B
COOTBETCTBHH C 3THM B CTPYKTYpe ydeOHOTro npeamera «bruosorus» BeIIeIECHbI CISTYIOIINE
cojepKarelbHble JIMHUU: «brosiorus kak Hayka. MeTo1bl HAy4HOro no3HaHus», «Kierka
Kak OmoJsiornueckas cuctemay, «OpranusM Kak Ouosiormdeckas cucteMay, «Cucrema u
MHOT000pa3ue OPraHuIeCKOr0 MUPAy, «IBOIIOLHUS KUBOU MPUPOABD», « IKOCUCTEMBI U
MPUCYIIUE UM 3aKOHOMEPHOCTH».

Lenp nzyuenus yueOHoro npeamera «buomorus» Ha 6a30BOM YPOBHE — OBJIAJICHUE
00yJarOIUMUCS 3HAHUSMU O CTPYKTYPHO-(PYHKIIMOHATBHON OPTaHU3AIMH KUBBIX CUCTEM
pa3HOro paHra u MPUOOPETCHUE YMEHUI HCIIOIb30BaTh ATH 3HAHUS ISl TPAMOTHBIX
JCHCTBHUI B OTHOIIEHUH OOBEKTOB KUBOU MPUPOIBI M PEIICHUS PA3TMIHBIX KHU3HEHHBIX
pooJeM.

HOCTI/I)KGHI/IG LEJIN U3YyUYCHUA yqe6H0ro npeamMceTa «buonorus» Ha 6a30BOM YpOBHE
obecrnieunBaeTCs PCUICHUEM CICAYIOIUX 3a1a4.

e OCBOCHHE O0YYAIOMIMMHUCS CUCTEMBI 3HAHUM O OMOJIOTMYECKUX TEOPUSIX, YUCHHSIX,
3aKOHAX, 3aKOHOMEPHOCTSX, TUIIOTE3aX, MPaBUiIax, CIyKallUX OCHOBOM JJist
(dbopMHpOBaHUs NPEACTABICHNUN O €CTECTBEHHO-HAYYHOU KapTHHE MHpa, O METoJax
HAy4YHOTO MO3HaHUs, CTPOCHUH, MHOTOOOpa3uu U OCOOEHHOCTSX JKUBBIX CUCTEM
pPa3HOro YpOBHS OpraHU3alluy, BBIJAIOUINXCS OTKPBITUAX U COBPEMEHHBIX
HCCIIeOBaHUSIX B OMOJIOTHH;

e (opmupoBaHue y 00y4aroUIMXCs TO3HABATENbHBIX, HHTEIUIEKTYaJIbHBIX U
TBOPYECKUX CIIOCOOHOCTEN B MpOLIECCEe aHaU3a JaHHbIX O MYTSAX Pa3BUTHS B
OMOJIOTMU HAYUHBIX B3IVIAZ0B, 1€l U MOJX0/0B K U3YUEHUIO KHUBBIX CUCTEM
Pa3HOTO YPOBHSI OPraHU3AlINH;

e CTaHOBJIEHHE y O0y4aromuxcs o01el KyaIbTypsl, PYHKIMOHATBHON IPaMOTHOCTH,
pa3BUTHE YMEHUN OOBACHAThH U OLIEHUBATH SIBJICHUS OKPYXKAIOLIET0 MUpa KUBOU
IPUPOIBl HA OCHOBAaHMM 3HAHUM U OIBITA, MOJYYEHHBIX [TPU U3yUYE€HUH OMOJIOTHH;

e (opmupoBaHHe y 00YJAIONUIUXCS YMEHUI WILTIOCTPUPOBATh 3HAUEHUE
OMOJIOTMYECKUX 3HAHUN B MPAKTUYECKOM JEATETbHOCTH YeOBeKa, Pa3BUTUH
COBPEMEHHBIX MEAMIIMHCKUX TEXHOJIOTUIA U arpoOMOTEXHOJIOTUH;

e BOCHHTaHUE YOEXKIEHHOCTH B BOZMOKHOCTHU TO3HAHUS YEIIOBEKOM KUBOM
MIPUPOJIBI, HEOOXOIUMOCTH OEPEKHOTO OTHOIICHUS K HEH, COOJTFOICHUS ITHICCKUX
HOPM IIpH MTPOBEACHNUU OMOIOTHYECKUX UCCIICIOBAHUIA;

e O0CO3HAHUE IIEHHOCTH OMOJIOTMYECKUX 3HAHUM JUIsI TOBBILLIEHUS YPOBHS
HKOJIOTHYECKOM KYJIbTYpPHI, A5 POPMUPOBAHUS HAYUHOTO MUPOBO33PEHUS,

e TpUMEHEHUE MPUOOPETEHHBIX 3HAHUN U YMEHUHN B IOBCETHEBHOM JKU3HU JUIS
OLICHKH IOCJIEICTBUI CBOEH JEATEIBHOCTH 110 OTHOILEHUIO K OKpYXKaloUIel cpene,
cOOCTBEHHOMY 3/I0pPOBBIO, 000CHOBAaHKE U COOIOIEHNE MEP MPOPUITAKTUKH
3a00JIeBaHU.



B cucreme cpennero obmiero oopazoBanus «buonorusy», nzydaemas Ha 6a30BOM YpOBHE,
SBIISIETCS 0053aTEILHBIM y4eOHBIM ITPEIMETOM, BXOSIINM B COCTAaB IIPEIMETHOM 001acTn
«EcTecTBeHHO-HAYYHBIE ITPEIMETHI.

Jliis u3ydenust Onosioruu Ha 6a30BOM YpPOBHE CpeJIHEro o0miero oopa3oBanusi OTBOAUTCS 68
yacoB: B 10-m kimacce — 34 gaca (1 gac B Hexemo), B 11-m kimacce — 34 yaca (1 gac B
HEEI0).

Jlist peanu3anuy mporpaMMbl UCITOJIB3YIOTCS YIC€OHHUKH, AOMYIICHHBIC K HCTIOJIb30BaHUIO
MIPY peaTh3aliy UMEIOIUX TOCYAaPCTBEHHYIO aKKPEAUTAIIUI0 00pa30BaTEIbHBIX MPOTPAMM
Ha4yaJIbHOTO OOIIEr0, OCHOBHOT'O OOIIETO, CPEIHEro 00IIero 00pa3oBaHus OPraHU3aUsIMH,

OCYIIECTBISIONUMHI 00pa30BaTEIbHYIO JEATEIBHOCTh, IMPUKa30M MUHIPOCBEIICHUS OT
26.06.2025 Ne 495:

e buonorus, 10 knacc/ [Taceunuk B.B., Kamenckuii A.A., Pyouos A.M. u apyrue
/Mon pen. INaceunuka B.B., Akunoneproe 061iecTBo «M31aTeabcTBO
"[Ipocsemienune"»;

o buonorus, 11 knacc/ [Naceunuk B.B., Kamenckuii A.A., Pyouos A.M. u npyrue
/Mox pex. Iaceunuka B.B., Akunonepaoe o6mecTBo «M31aTeascTBo
"[Ipocsemienue" »;

s <, >

DNeKTPOHHBIC 00pa30BaTEIILHBIC PECYPCHI, JOMYIIEHHBIC K HCIIOJIB30BAHUIO MPHU PeaTn3aiuu
00pa3oBaTeIbHBIMU OPraHU3AIMSIMUA, IMEIOLIIMMH TOCYJAPCTBCHHYIO aKKPEIUTAIIHIO,
o0pa3oBaTeNbHBIX IPOrPaMM HAYaIHHOTO OOIIEro, OCHOBHOT'O OOIIET0, CPEAHETO 00IIEero
oOpazoBanus npukazoM MunmnpocsenieHus ot 18.07.2024 Ne 499:

e DnexkTpoHHBIN 00pa3oBaTenbHbIN pecypc «JloMamHue 3aaanus. Cpennee oOriee
obpa3zoBanue. buonorus», 10-11 kmace, AO «M3narensctBo "TIpocBemienne',

o Tpenaxep «O6mako 3Hanumit». buonorus. 10 knace, OO0 «Duzukon Jlabdy;

e Tpenaxep «O6mnaxo 3Hanuit». buonorus. 11 knace, OO0 «Puznkon Jlady;

s <, >

Il1anupyemMble pe3yJabTaThl
OCBOECHUS MpeaMera

Cornacno ®I'OC COO ycraHaBnuBaroTcst TpeOOBaHUS K pe3y/IbTaTaM OCBOECHUS
00y4arolMMUCS IPOrpaMM CpeaHero 001ero o0pa3oBaHus: JIMYHOCTHBIM, METAIPEAMETHBIM
U IPEIMETHBIM.

JIMYHOCTHBIE Pe3yJabTaThI

B cTpykType TMYHOCTHBIX PE3yJIbTaTOB OCBOEHUS IpeaMeTa «bHOoIoTHs BBIIEICHBI
CJICAYIOIINE COCTABIISIONINE. OCO3HAHUE 00YUaIOUIMMHUCS POCCUHCKOM rpaxIaHCKON
HWJIEHTUYHOCTH — TOTOBHOCTH K CAMOPA3BUTHIO, CAMOCTOSATEIBHOCTH U CaMOOITPEAEIICHHUIO,
HAJIMYME MOTUBAIIMH K 00yUEHHUIO OMOJIOTHH, [IeJIEHANPaBIEHHOE Pa3BUTHE BHYTPEHHUX
yOXICHUI TIMYHOCTH Ha OCHOBE KIIFOUEBBIX IIEHHOCTEH M HCTOPUUECKUX TPATALIHIA
pa3BUTHs OMOJIOTMYECKOT0 3HAHHS], TOTOBHOCTb U CIIOCOOHOCTH 00YUaIOMIMXCs



PYKOBOJACTBOBATLCA B CBOEH ACATCIIBHOCTH HECHHOCTHO-CMBICJIOBBIMU YCTAHOBKAMMU,
MIpUCYIIUMHU CUCTEME OHOJIOrMYECKOT0 O6pa30BaHI/IH, HaJIM4YHUEC 3KOJIOTHYECKOT'O
IIpaBOCO3HAHMA, CIIOCOOHOCTH CTaBHTh eI U CTPOUTD ) KU3HCHHBIC ITJIAHbI.

JImuHOCTHBIC PE3YyIbTAaThl OCBOCHUA IPCAMETA «bnomorusy JOCTUT'aOTCA B €AUHCTBEC
y4eOHOM U BOCIIUTATEIBHON JESATEIbHOCTH B COOTBETCTBUU C TPAAUIIMOHHBIMUA POCCUNUCKUMU
COINMOKYJIBTYPHBIMH, HCTOPUUCCKUMHU U NYXOBHO-HPABCTBCHHBIMU LICHHOCTAMU, IPHUHATBIMU
B 00IIIECTBE NMpaBUIAMH U HOPMaMU MOBEICHUS U CIIOCOOCTBYIOT MpOIleccaM CaMOTIO3HAHMS,
CaMOBOCIIUTAHUA U CAMOPAa3BUTHSA, PA3SBUTHA BHYTpeHHefI MMO3UIUHA JIMYHOCTH, MATPUOTHU3MA,
YBaXXEHUS K 3aKOHY U MPABOIMOPSAKY, UETIOBEKY TPY/Ja U CTaplleMy OKOJICHHUIO, B3AUMHOTO
yBaXKeHHUsI, 0EPEKHOTO OTHOLIEHUS K KyJIbTYPHOMY HACJIEIUIO U TPATULIUSIM
MHOTOHallMOHAJIBHOTO Hapoaa Poccuiickon denepaunu, NpUpOJE U OKPYKAIOLIECH Cpee.

JInyHOCTHBIE PE3yJbTAaThl OCBOCHHS yUeOHOT0 IpeiMeTa «buoaorusy A0MKHBI OTPaXKaTh
TOTOBHOCTB U CITOCOOHOCTBH 00YYarONIUXCsl PYKOBOJICTBOBATHCS CHOPMUPOBAHHOM
BHYTPEHHEN MO3UIMEN TMYHOCTH, CUCTEMOM IEHHOCTHBIX OPUEHTALIHM, ITO3UTUBHBIX
BHYTPEHHUX YOEKICHHH, COOTBETCTBYIOIIMUX TPATUIIMOHHBIM [IEHHOCTSIM POCCUKCKOTO
o0IIecTBa, PacCIIMPEHHUE KUZHEHHOTO OIBITA U OIBITA JESTSIILHOCTH B IMPOIIECCE peaTn3aliuu
OCHOBHBIX HaIlpaBJICHUH BOCIUTATEILHON JEATEIBHOCTH, B TOM YUCJIE B YACTHU:

1) rpaskaaHCKOro BOCHHTAHUS

e c(HhOpMUPOBAHHOCTH IPAKTAHCKON MO3UIIMU 00YYAIOIIErocs KaKk aKTHBHOTO H
OTBETCTBEHHOI'0 WIEHAa POCCUICKOro 00I11eCTBa,;

e O0CO3HAaHUE CBOMX KOHCTUTYLIMOHHBIX IIPAaB U 00sI3aHHOCTEH, YBaXKEHHUE 3aKOHA U
IIPaBOIIOPSIKA,;

e TOTOBHOCTb K COBMECTHOI TBOPYECKOM AESITEIbHOCTU P CO3JaHUM YU€OHBIX
IPOEKTOB, PEIIEHNU YUeOHBIX U ITO3HABATENIbHBIX 3a/1a4, BBIITOJIHEHHH
OMOJOrMYECKUX IKCIEPUMEHTOB,;

e CIIOCOOHOCTB OTPENENATh COOCTBEHHYIO MO3UIIMIO 110 OTHOIIEHUIO K SIBICHUSAM
COBPEMEHHOM JKU3HU U OOBSICHSTH €€;

e yMEHHE YUUTHIBATh B CBOMX JIEHCTBUIX HEOOXOJUMOCTbh KOHCTPYKTHBHOTO
B3aMMOJIEHCTBUS JItOJIEN C pa3HBIMU YOEKICHUSIMH, KYJIbTYPHBIMU EHHOCTSAMHU U
COLIMAJIbHBIM I1OJI0KEHUEM;

e TOTOBHOCTb K COTPYJHHYECTBY B MPOIIECCE COBMECTHOI'O BHIIIOJHEHUS YUEOHBIX,
[IO3HABATEJIBHBIX U UCCIIE0BATENbCKUX 3a/1a4, YBAXKUTEIBHOIO OTHOLLICHUS K
MHEHUIO ONIOHEHTOB MPH 00CYK/IEHNN CIIOPHBIX BOIIPOCOB OMOJIOTHYECKOI0
COZIEpXKaHU;

TFOTOBHOCTb K T'YMaHUTapHOU U BOJIOHTEPCKOU 1E€ATEIBbHOCTH;

2) IATPHOTHYECKOTO BOCIIUTAHHUSI:

e c(hOpPMHUPOBAHHOCTH POCCUICKON TPAKIAHCKONW MICHTUIHOCTH, TATPUOTU3MA,
YBaXE€HUs K CBOEMY HapOJy, 4yBCTBa OTBETCTBEHHOCTH nepel PoauHoi, ropgoctu
3a CBOM Kpaii, cBOXO PonnHy, CBOM SI3bIK U KYJIBTYPY, IPOILIOE U HACTOSILEE
MHOT'OHallMOHAJILHOTO Hapoaa Poccuy;

e IIEHHOCTHOE OTHOIIECHHUE K TPUPOJHOMY HACIEANIO U NAMATHUKAM IIPUPOIBI,
JOCTHKEHUSAM Poccuu B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUX, TPYIE,;

e CIIOCOOHOCTb OLIEHUBATh BKJIAJ POCCHUICKHUX YUEHBIX B CTAHOBIICHHE U Pa3BUTHE
O1OJ0TUM, TOHUMAaHUS 3Ha4€HUs1 OMOJIOTHH B IIO3HAHUU 3aKOHOB MPUPO/IBI, B
KU3HH YeJIOBeKa U COBPEMEHHOT'0 00IIIeCTBa,



e wmjeliHas yOeKIEHHOCTh, TOTOBHOCTD K CITY)KEHUIO U 3ammre OTedecTna,
OTBETCTBEHHOCTb 3a €T0 CyIh0Y;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMSA:

e OCO3HAHUE JYXOBHBIX LIEHHOCTEN POCCUKCKOTO HAPOAA,;

e c(hOpPMUPOBAHHOCTHh HPABCTBEHHOTO CO3HAHUS, STUYECKOTO TTOBEACHUS;

e CrOCOOHOCTH OIEHUBATh CUTYAIIMIO ¥ PUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTUPYSAICh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI U [IEHHOCTH;

e 0CO3HAHUE JIMYHOTO BKJIaJa B IOCTPOSCHUE YCTOUYUBOTO OYayIIero;

e OTBETCTBEHHOE OTHOILIECHHE K CBOMM POJIUTEIISIM, CO3JJaHUI0 CEMbU Ha OCHOBE
OCO3HAHHOTO MPUHSATHUS LIEHHOCTEN CEMEMHOM KU3HU B COOTBETCTBUH C
TpaauuusiMu Hapo10B Poccuu;

4) 3¢TeTHYECKOr0 BOCIIUTAHUS

e 3CTETUYECKOE OTHOLICHHWE K MUPY, BKIIIOUYAs 3CTETUKY ObITa, HAYYHOTO U
TEXHUYECKOT0 TBOPUYECTBA, CIIOPTA, TPYAA, OOIIECTBEHHBIX OTHOILICHHH;

e IIOHMMAaHWE HYMOLMOHAIBHOIO BO3/ICUCTBUS KUBOM IIPUPOABI U €€ LIEHHOCTH;

e TOTOBHOCTb K CAMOBBIPA>KCHUIO B Pa3HBIX BUJAX UCKYCCTBA, CTPEMIICHUE
IIPOSIBJIATH KA4€CTBA TBOPYECKOU JINYHOCTH;

5) ¢pusuyeckoro BocnuTanus, GopMUPOBAHUS KYJIbTYPbI 310POBbSI 1 SMOLHOHAIBHOIO
0J1aronoy4yus:

e TIOHMMAHHUE U Pean3alusl 3[0POBOT0 U OE30MacHOro 00pasa KU3HH (310poBOE
NUTaHue, COOTI0IEHNE TUTHEHHYECKUX IPAaBUI U HOPM, cOaTaHCUPOBAHHBIN
PEXKUM 3aHITHI U OTIbIXA, peryssipHas pu3nUeckas akTUBHOCTB), OEPEIKHOTO,
OTBETCTBEHHOI'O 1 KOMIIETEHTHOT'O OTHOILIEHHS K COOCTBEHHOMY (PU3UYECKOMY U
NICUXUUYECKOMY 3/I0POBBIO;

e TIOHHMMAaHUE [IEHHOCTH MPaBUJ UHIMBUYaIbHOTO U KOJUIEKTUBHOI'O O€30M1acHOTO
MIOBEJICHNUS B CUTYallUsX, YTPOKAIOIIUX 30POBbIO U KU3HHU JIIOAEH;

e OCO3HAHUE MOCJICJCTBUI U HETIPUATHSI BPSHBIX MPHUBbIUEK (yOTpeOIeH S
AITKOTOJIs, HAPKOTHKOB, KypeHUsL);

6) TPy10BOT0 BOCIIUTAHUSI

e TOTOBHOCTH K TPY/ly, OCO3HaHHE IIEHHOCTU MAaCTEPCTBA, TPYI0JIIO0HE;

e TOTOBHOCTH K aKTMBHOM JIESATEIHHOCTH TEXHOJIOTHMUYECKON U COIMUaIbHOM
HaIPaBJIEHHOCTH, CIIOCOOHOCTh MHUIIMMPOBATD, IJIAHUPOBATH U CAMOCTOSTEITLHO
BBITIOJIHATH TaKYIO JIESITEIBHOCTD;

e HWHTEPEC K Pa3auvHbIM chepam npodecCHoHATBHOUN NEeITeTbHOCTH, YMEHHE
COBepIIIaTh OCO3HAHHBIN BBIOOp OyayIeil mpodeccuu 1 pealn30BhIBaTh
cOOCTBEHHEBIE )KU3HEHHBIE TIAHEL,

e TOTOBHOCTH M CIIOCOOHOCTH K 00pa30BaHUIO U CAaMOOOPA30BAHUIO HA MPOTSIKEHUN
Bcell )KU3HU,

7) 3K0JIOrH4eCKOro BOCIUTAHMSA:

e DKOJIOTUYECKH IIeJIeCO00pa3HOe OTHOIICHUE K PUPO/Ie KaK HCTOUHUKY KM3HU Ha
3emiie, OCHOBE €€ CYIIeCTBOBAHMS,



e TIOBBIIICHHUE YPOBHS IKOJIOTUYECKOU KYIbTYPHI: MPUOOPETEHUE OTBITA
MJIAHUPOBAHMS TTOCTYITKOB M OIEHKH MX BO3MOJKHBIX ITOCIIEACTBUI IJIs
OKpY>KaroIlEH Cpeibl;

e OCO3HaAHUE TJIOOAIBHOTO XapaKTepa KOJIOTHYECKUX MPOOJIeM U MyTeH UX pEeIeHUS,

e CIIOCOOHOCTBH MCMOJIB30BATh MPUOOPETAEMbIE ITPH N3YUYEHUH OMOJIOTHH 3HAHUS U
YMEHHUS MIPU PEIICHUH MPOOJIeM, CBSI3aHHBIX C PalliOHATBHBIM
PUPOIONIOIB30BaHNUEM (COOIOICHUE MTPABIJI TIOBEICHUS B IIPUPOJIC,
HaIlpaBJIECHHBIX Ha COXpaHEHHUE PAaBHOBECHS B DKOCHCTEMaX, OXpaHy BUIOB,
9KOCUCTEM, OroCchepsl);

e AKTHBHOE HETPUATHE JICHCTBHM, MPUHOCSIINX BPE]l OKPYKAIOIIEH MPUPOTHON
cpelie, yMEHUE TIPOTHO3UPOBATH HEOJIATONMPUSTHBIC YKOJIOTUUECKUE TIOCTICICTBUS
MpEANPUHUMACMBIX JCHCTBUN U MTPEAOTBpAIIATh UX;

e HAJIMYME PA3BUTOTO IKOJIOTMUECKOTO MBIIIJICHUS, IKOJIOTHYECKON KYJIbTYPHhI, OIIBITA
JIEATETLHOCTH KOJIOTMYECKOM HAMPaBICHHOCTH, YMEHHS PYKOBOJICTBOBATHCSI MU
B I103HABATENbHON, KOMMYHUKATUBHOW U COLIMATIBHOM MTPAKTUKE, TOTOBHOCTH K
YUYaCTHUIO B MIPAKTHYECKON JESITENIbHOCTH SKOJIOTMUECKOI HAPaBICHHOCTH,

8) HeHHOCTH HAYYHOT'0 MO3HAHMS:

e c(hOopMUPOBAHHOCTH MUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAYKH U OOIIECTBEHHOM MPAKTUKH, OCHOBAHHOTO Ha JHANIOTe KYJIbTYP,
CIOCOOCTBYIOIIETO OCO3HAHUIO CBOEI0 MECTA B MOJIUKYIBTYPHOM MUDE;

e COBEPILIECHCTBOBAHUE SI3bIKOBOW U YUTATENIBCKOM KYJIBTYPhI KaK CPEeICTBa
B3aMMOJEHCTBUS MEKIY JTHOAbMH U MO3HAHUS MUPA,;

e TOHHMMaHue cienu(uKy OUOJIIOTUN KaK HAyKH, OCO3HAHUS €€ POJIU B
(OpMHUPOBAHUHN PALIMOHAIIBHOI'O HAYYHOI'O MBIIIJIEHUS], CO3JaHUH 1IETIOCTHOTO
MPEJICTaBICHUS 00 OKPY>KAIOLIEM MHUpE KakK O €IMHCTBE MIPUPO/IbI, YEIOBEKa U
oOuiecTBa, B MO3HAHUU MPUPOJHBIX 3aKOHOMEPHOCTEN U pELIeHUH MPodsieM
COXPaHEHHUsI IPUPOJAHOTIO PABHOBECHS,

e yOEXJIEHHOCTb B 3HAUMMOCTH OMOJIOTUH JJIl COBPEMEHHON [IUBUIN3AIUH:
o0ecreyeHns HOBOT'O YPOBHS Pa3BUTUSI MEIUIMHBI, CO3/1aHUE MEPCTIEKTUBHBIX
OMOTEXHOJOIHH, CTIOCOOHBIX pelIaTh PeCypCHbIE MPOOIEMBbl pa3BUTHUS
4eJI0BEYECTBA, MOUCKA IyTeH BBIX0/1a U3 INT00ATBHBIX SKOJOTHYECKUX MPOOIeM U
oOecrnedyeHus nepexo/ia K yCTON4YMBOMY Pa3BUTHIO, palliOHATILHOMY
UCIIOJIb30BaHUIO MPUPOAHBIX PECYPCOB M (POPMHUPOBAHUIO HOBBIX CTaHIAApPTOB
KU3HU,

e 3aMHTEPECOBAHHOCTH B MOJTYYEHUU OMOJOTUYECKUX 3HAHUH B LIEJISIX MOBBILICHUS
00111e KyJIbTyphl, €CTECTBEHHO-HAYYHOW TPaMOTHOCTH, KaK COCTABHOM 4acTu
(GYHKLIMOHAIBHON IPaMOTHOCTH 00y4aroImuxcs, GopMUPYyEMOM P N3y4EeHUU
OHOJIOTHH,

e TIOHMMAaHUE CYIIHOCTH METOOB [T0O3HAHUS, UCIOIb3yEMbIX B €CTECTBEHHBIX HayKax,
CIIOCOOHOCTH HMCIOJIb30BaTh MOTy4aeMble 3HAHUS /JIsl aHAJIN3a U 00BbICHEHUS
ABJIEHUI OKPY’KAIOILLIEr0o MUPA U IPOUCXOIAIINX B HEM U3MEHEHUH, YMEHHUE JENIaTh
000CHOBaHHBIE 3aKJIIOYEHHSI HA OCHOBE HAayYHBIX ()aKTOB M UMEIOIINXCS TaHHBIX C
LIEJIbIO TIOJYYEHMSI TOCTOBEPHBIX BBIBOJOB;

e CIOCOOHOCTh CAMOCTOSITEIHHO UCIIOIB30BaTh OMOIOrMUECKUE 3HAHUS IS PEelIeHUs
po0JeM B pealbHbIX KU3HEHHBIX CUTYaLUsX;

e OCO3HaHHWE LIEHHOCTH HAYYHOU EATEIbHOCTH, TOTOBHOCTh OCYIIECTBIISThH
IIPOEKTHYIO M MCCIIEN0BATENBCKYIO IEATENbHOCTh MHANBHUIYAJIBHO U B IPYIIIIE,;



e TOTOBHOCTH U CIIOCOOHOCTH K HEIIPEPHIBHOMY 00pa30BaHMIO U CAMOOOPA30BaHHIO, K
AKTHBHOMY IOJYYE€HHUIO HOBBIX 3HAHUH 110 OMOJIOTHH B COOTBETCTBUH C
KU3HEHHBIMH MTOTPEOHOCTSIMH.

MeTanpeaMeTHbie pe3yJabTaThI

MertarnpeaMeTHbIe pe3yIbTaThl OCBOCHHS YUeOHOTO npenMeTa «BHoIorusy BKIIOYaloT:
3Ha4YMMble JUI (POPMHUPOBAHUS MUPOBO33PEHUS 00YHAIOIUXCS MEKIUCLUIUIMHAPHBIE
(MexxnpeIMeTHBIC) OOLICHAYYHBIC TIOHATHS, OTPAXKAIOIIUE LEIOCTHOCTh HAYYHON KapTHHBI
MHpa ¥ CHeU(UKY METOIOB [TO3HAHUS, UCIIOIb3YEMBIX B €CTECTBEHHBIX HayKax (BELIECTBO,
SHEprus, SBJICHUE, MPOIeCcC, CUCTEMA, HAyYHbIN (PAaKT, IPUHIHII, TUIIOTE3a, 3aKOHOMEPHOCTH,
3aKOH, TEOpHsl, HCCIIeIOBAaHKE, HAOIIOICHHE, U3MEPEHHE, SKCIIEPUMEHT U Ip.),
YHUBEpCalbHbIC yueOHbIe IeicTBY (IT03HABATEIbHBIC, KOMMYHUKATHBHBIC, PETYJISITUBHBIC),
obecneynBaronue GopMupoBaHue PYHKIIMOHAIBHON IPaMOTHOCTH M COLIUAIBHOM
KOMIIETCHIINH 00YJaOIINXCsl, CTIOCOOHOCTh 00YYArONINXCS UCIIOIb30BaTh OCBOCHHBIE
MEXIUCUUITIMHAPHbBIE, MUPOBO33pPEHYECKHE 3HAHUS U YHUBEpCalbHbIe yueOHbIE IeHCTBUS B
ITI03HABATEJIBHOW U COLMAIbHOM IPAKTHKE.

MeranpeameTHbI€ pe3yIbTaThl OCBOEHUS MIPOTPAMMBI CPETHET0 0011IeT0 00pa30BaHUs
JOJKHBI OTPaKaTh!

ORyajieHne YHMBEPCAJIbLHBIMH YU4eOHBIMH MO3HABATEIbHBIMY I€HCTBUSIMU
1) 6a3oBble JIOTHYECKHE AEHCTBHUSI:

e CaMOCTOATEIBHO (OPMYIHUPOBATH M AKTYaTH3UPOBATH MTPOOIEMY, pacCCMaTPUBATh
€€ BCECTOPOHHE;

e HCIIOJIb30BATh MPH OCBOCHUY 3HAHHIA TIPUEMBbI JIOTHYECKOT0 MBIIUICHHS (aHAIN3a,
CHHTE3a, CpaBHEHHs, KilacCH(UKaImy, 0000IICHH s), PACKPBIBATH CMBICI
OMOJIOTHYECKHUX MOHATHIA (BBIIENIATH UX XapaKTePHbIC PU3HAKH, YCTAHABIUBATh
CBSI3H C IPYTUMH TOHSTHIMH);

e OIpEneNATh LU ASSITeIbHOCTH, 3aaBasi HapaMeTphl U KPUTEPUH UX JTOCTHKEHUS,
COOTHOCHTB PE3YIbTAaThl ACATEILHOCTH C IIOCTABICHHBIMU LIEJISIMH;

e HCIOJb30BaTh OMOJIOTMYECKUE TIOHATHS [l 00bACHEHUS (PAaKTOB U SIBJICHUN KUBOU
IIPUPOJIBL,

e CTPOUTH JIOTHYECKUE pacCyxieHus (MHIYKTHBHbIC, IeTYKTUBHBIC, 10 aHAJIOTHH),
BBISBJISITh 3aKOHOMEPHOCTHU M IPOTUBOPEYHNS B PACCMATPUBAEMBIX SIBICHMUSIX,
(bopMyIUpOBATH BBHIBOJIBI U 3aKIHOYECHHUS;

e TIPUMEHATH CXEMHO-MOJEJIBHBIE CPEACTBA ISl IPEACTABIEHUS CYLIECTBEHHBIX
CBSI3€M U OTHOIIEHUH B N3y4aeMbIX OMOJIOTHYECKUX 00BEKTAX, a TAKKe
IPOTHBOPEYHI Pa3HOTO po/ia, BHISIBICHHBIX B Pa3IMYHBIX UH(OPMAIIMOHHBIX
UCTOYHUKAX;

e pa3pabaTbIBaTh IJIAH PELICHUS MPOOIEMBI C YUETOM aHaJIH3a UMEIOLIHXCS
MaTepuaibHBIX U HEMaTEepPUAJIbHBIX PECYPCOB,;

e BHOCHUTH KOPPEKTUBBI B AEATEIBHOCTD, OLIEHNBATH COOTBETCTBUE PE3YNIHTATOB
LEJISIM, OILIEHUBATh PUCKU MOCIIEACTBUN JESATENIbHOCTH;

e KOOPIMHUPOBATH U BBIMOJIHATH pabOTY B YCIOBUSIX PEAIbHOI0, BUPTYAJILHOTO U
KOMOMHHMPOBAHHOTO B3aUMO/JICHCTBHUS,;

e pa3BUBATh KPEATMBHOE MBIIIJICHNUE TIPU PEIICHUH KU3HEHHBIX IPOOIIEeM.



2) 6a3oBbIe HCCJIEI0BATEIbCKHE eHCTBHS

e BIIA/ICTh HABBIKAMH Y4€OHO-MCCIIEIOBATEIBCKON M MPOSKTHON AEATEIBHOCTH,
HaBBIKAMU pa3peleHust npodiieM, CIOCOOHOCTBIO U TOTOBHOCTBIO K
CaMOCTOATEIIBHOMY IIOMCKY METOJIOB PEILICHMS IIPAKTUYECKUX 3aa4, IPUMEHECHHIO
pa3IMYHBIX METOJOB I103HAHUS;

e HCIIOJIB30BATh PA3JIUYHbIC BUJIBI ICATEIBHOCTH 110 MOJYYEHHUIO HOBOI'O 3HAHUs, €r0
UHTEpIpeTalnu, Npeodpa3oBaHUIO U IPUMEHEHHUIO B y4eOHBIX CUTYalUsX, B TOM
YHCIIe IPU CO3/IaHUH YUICOHBIX U COIIMATIbHBIX TPOEKTOB;

e (opmupoBaTh HAYUHBIN THII MBILIUICHUS, BIIAIETh HAYYHOU TEPMUHOJIOTHEH,
KIIIOYEBBIMH [TOHATHSMHU U METOJIaMU;

e CTaBUTH U (HOPMYIHPOBATH COOCTBEHHBIE 3a7]a4ll B 00pa30BaTEIbHON IEATETLHOCTH
Y )KMU3HCHHBIX CUTYaLUsX;

e BBIABJIATH IPUUUHHO-CJIEICTBEHHBIE CBSI3U U AKTYaJIM3UPOBATh 33]a4y, BbIIBUTaTh
TUIIOTE3Y €€ PEIICHUs, HaXOAUTh apryMEHTBI JJIs JOKA3aTeIbCTBA CBOUX
YTBEPXKACHUM, 3a/1aBaTh apaMeTpPbl U KPUTEPUH PEIICHNUS;

e AHANM3HUPOBATH IIOJYYECHHBIE B XO/I€ PEILIECHUS 3aJa4l PE3YyJIbTaThl, KpUTUUECKU
OLICHUBATh UX JIOCTOBEPHOCTh, IPOrHO3UPOBATH U3MEHEHUE B HOBBIX YCIIOBHUSX;

e J1aBaTh OLICHKY HOBBIM CUTYAI[UsIM, OLIEHUBATh IPUOOPETEHHBIN OIIBIT;

e OCYIIECTBIIATH LIEJICHAPABICHHBIN IOUCK IEPEHOCA CPEACTB U CIIOCOOOB NEHUCTBUS
B IPO()eCCUOHATBHYIO Cpeay;

e YMETh IEPEHOCHUTDH 3HAHMS B [I03HABATEIbHYIO U IPAKTUYECKYIO 00J1aCTH
KU3HEJEATEIILHOCTH;

e YMETh MHTETPUPOBATh 3HAHUS U3 PA3HBIX MPEAMETHBIX 00JIaCTEH;

e BBIIBUTaTh HOBBIE UJIEH, IIPEAJIAraTh OPUTMHAIIBHBIE ITOAXO/bI U PEIICHUS, CTABUTH
po0JIEMBI U 3a/1a4M, JOIYCKAIOLIUE aIbTEPHATUBHBIE PELICHMUS.

3) paboTa ¢ uHpopmaIueii:

e OPHECHTHPOBATHCS B PA3IMYHBIX HCTOYHUKAX UH(POpMALUH (TEKCTE YIeOHOTO
nocoOusi, Hay4YHO-TIOMYJISIPHOI JTUTEepaType, OMOJOrMUECKUX CIOBapsX U
CIpPaBOYHUKAX, KOMIIBIOTEPHBIX 0a3ax JaHHBIX, B MHTEPHETE), aHAJTM3UPOBATh
MHPOPMALIHIO PA3INYHBIX BUAOB U (HOpM IpecTaBiIeHUs, KpUTUUECKU OLIEHUBATh
€€ JIOCTOBEPHOCTh U HEMPOTHUBOPEUYUBOCTH;

e (opmynupoBaTh 3apOCHl U MPUMEHSTH PA3IUUYHBIE METO/BI P IOMCKE U 0TOOpE
Ouosiornueckoi HHpopMaIuK, HeOOXOIUMOM JIJIs1 BHITIOJIHEHHS YUEOHBIX 3a]1a4;

e TPHOOpETATh OMNBIT UCHOIB30BAHUSA HHPOPMAITMOHHO-KOMMYHHKATHBHBIX
TEXHOJIOTHi, COBEPILIEHCTBOBATH KYJIbTYPY aKTUBHOI'O UCIIOJIB30BaHUS PA3IUYHBIX
MIOMCKOBBIX CHCTEM,;

e CAMOCTOATEIBHO BHIOMPATh ONTUMAIbHYIO (POpPMY Ipe/iCcTaBICHUS OMOIOTUYECKON
uH(popManuu (CXeMbl, rpapuKH, AUArPaMMBbl, TAOJIHIIBI, PUCYHKH U JIp.);

e HCIOJb30BaTh HAYYHBIN SA3bIK B KAUYECTBE CPEACTBA MPH paboTe ¢ OMOIOTUYECKOM
uHpopMaLKeil: NPUMEHATh XUMUYecKre, PU3MUecCKue 1 MaTeMaTHUeCKUe 3HAKU U
CUMBOJIBI, (hopMyIibl, aOOpeBHaTypy, HOMEHKIIATYpY, UCIOJIb30BATh U
npeoOpa30BbIBaTh 3HAKOBO-CUMBOJIMUECKUE CPE/ICTBA HATIISIHOCTH;

e BJIQ/IETh HABBIKAMH PACIO3HABAHUS U 3alIUTHI HHPOpMAaLUK, HH)OPMAITHOHHOK
0€30MacHOCTH JIUYHOCTH.

OBJIaIleHl/le YHUBEPCAJIBbHBIMU KOMMYHUKATUBHBIMHU HeﬁCTBHﬂMH:

1) o6menmue:



OCYIIECTBIIATH KOMMYHHKAILIUU BO BCeX c(epax KU3HHU, aKTUBHO y4acTBOBAThH B
JIMAJIOTe WITH JIUCKYCCHU IO CYILECTBY 00CyX1aeMoil TeMbl (YMEHHE 3a/1aBaTh
BOIIPOCHI, BBICKA3bIBAaTh CYKJCHHUS OTHOCHTEIBHO BBITIOJHEHHUS TpeiaraeMon
3a/1a4M, YYUTHIBATh HHTEPECH! M COTTIACOBAHHOCTH MO3UINHI IPYTUX YIaCTHUKOB
JIMAJIoTa WK JJUCKYCCHUH);

pacro3HaBaTh HeBepOaIbHBIC CPECTBA OOIICHNUS, TOHUMATh 3HAUYCHHUE COIMAIBHBIX
3HAKOB, MPEANOCHUIOK BO3SHUKHOBEHHSI KOH(IMKTHBIX CUTYallui, YMETh CMT4aTh
KOH(JIMKTHI U BECTH [IEPETOBOPHI;

BJIAJIETh Pa3IMYHBIMHU CIIOCOOAMU OOILEHHS U B3aUMOJICHCTBHSA, TOHUMATh
HaMEpPEHUsI PYTUX JIFOACH, IPOSBIIATh YBAKUTEIBHOE OTHOIIEHHE K COOECeTHUKY
U B KOPpEKTHOU (hopme PopMyITnpoBaTh CBOM BO3PAKEHUS,

Pa3BEpPHYTO M JIOTUYHO U3JIaraTh CBOIO TOUYKY 3PEHUS C UCIIOIH30BAHMEM S3BIKOBBIX
CPEICTB;

2) coBMecTHAasl AeATeJbHOCTh:

MIOHUMAaTh U UCIOJIb30BaTh MIPEUMYILECTBA KOMaH/IHOM U MHIUBUAYAIbHON pabOThI
IPY PEUICHUH OMOIOTHYECKOM MPOoOIeMBbl, 000CHOBBIBATH HEOOXOIUMOCTh
IPUMEHEHUS IPYIIOBbIX (HOPM B3aUMOJEHCTBUS NPU PELICHUU Y4eOHOHM 3a1a4H;

BBIOMPATH TEMATHUKY U METO/IbI COBMECTHBIX JICHCTBHIA C Y4€TOM OOIIMX HHTEPECOB
¥ BO3MOXKHOCTEH Ka)JI0ro 4jieHa KOJJICKTUBA,

MIPUHUMATD LE€JIH COBMECTHON J€STEIbHOCTH, OPIraHU30BbIBATh U KOOPAUHUPOBATH
JeMCTBUSA TI0 €€ JOCTHXKEHHUIO: COCTABIIATH IJIaH JeHCTBUM, paclpesieNsaTh PoJid C
Y4€TOM MHEHUH YYaCTHUKOB, 00CYXk/1aTh PE3yJIbTaThl COBMECTHON pabOTHI,
OLIEHUBATh KAYECTBO CBOETO BKJIaJ[a U KaXJI0r0 yYaCTHUKA KOMaH bl B OOIIMIA
pe3yabTaT 1O pa3pabOTaHHBIM KPUTEPHSIM;

IpeJularath HOBbIE IPOEKTHI, OLIEHUBATh U/IEU C MO3ULMU HOBU3HBI,
OpPUTHMHAJILHOCTH, IPAKTUUECKOI 3HAUMMOCTH;

OCYILIECTBIIATh IO3UTUBHOE CTPATErMUECKOE MOBEICHUE B PA3JINYHBIX CUTYaLMsIX,
MPOSBIISATH TBOPUYECTBO U BOOOpaKeHHE, ObITH MHUIIMATUBHBIM.

OBjaaaenue YHUBEPCAJIBHBIMHA PEryJasiTUBHBIMU JeHCTBUSIMM

1) camoopranu3amus:

MCIOJIb30BaTh OMOJOTUYECKHE 3HAHUS JIJISl BBISBIICHUS TPOOJIEM U HX PELICHUS B
JKU3HCHHBIX U yqe6Hr,1x CI/ITyaIII/ISIX;

BBIOMpATh HA OCHOBE OMOJIOTHYECKUX 3HAHUM 1EIEBBIE  CMBICIIOBBIE YCTAHOBKH B
CBOMX JICUCTBUSX U MOCTYIKAaX MO OTHOLICHUIO K )KUBOW MPUPOJAE, CBOEMY
37I0POBBIO U 37J0POBbIO OKPYKAIOIINX;

CaMOCTOATCIIbHO OCYIICCTBIIATH ITO3HABATCIbHYIO ACATCIIbHOCTD, BBISABIATH
po0OJIeMbl, CTaBUTh U (GOPMYITUPOBATH COOCTBEHHBIE 3a/1a4H B 00pa3oBaTeIbHON
JCATCIIbHOCTH U ) KU3HCHHBIX CI/ITyaHI/ISIX;

CaMOCTOSITENTHO COCTABJISITH IJIAH PEIICHUS MPOOIEMBI C YIE€TOM UMEFOIINXCS
pecypcoB, COOCTBEHHBIX BO3MOXKHOCTEH M TIPEIITOYTCHHH;

JIaBaTh OLIEHKY HOBBIM CUTYaLUsIM;

pacHIupsITh paMKH y4e0HOTO TIpeIMETa Ha OCHOBE JIMYHBIX TPEIOYTCHHIH;
JieNaTh OCO3HAHHBIA BBIOOD, apTyMEHTHPOBATh €0, OpaTh OTBETCTBEHHOCTH 32
peuieHue;

OILICHUBATh MIPUOOPETEHHBIH OTIBIT;



e CcIocoOcTBOBATH (HOPMUPOBAHUIO U TPOSIBIICHUIO IIUPOKOH IPYIUIIUH B Pa3HBIX
00J1aCTSAX 3HAHMM, TOCTOSTHHO MOBBINIATH CBOM 00pa30BaTEIbHbIN U KYJIbTYPHBIH
YPOBEHB;

2) CAMOKOHTPOJIb:

e J1aBaTh OLICHKY HOBBIM CUTYallUsIM, BHOCUTb KOPPEKTUBBI B IEATEIBHOCTD,
OLICHUBATb COOTBETCTBUE PE3YJILTATOB LICIISAM,

e BJIA/IETh HABBIKAMU [103HABATEIbHOMN pe(IeKCUN KaK OCO3HAHMSI COBEPIIAEMBIX
JIEHCTBUM U MBICIUTENBHBIX IIPOLIECCOB, UX PE3yJIbTaTOB U OCHOBAHUH,
UCII0JIb30BaTh MPUEMbI peduIeKCUH 711 OLEHKH CUTYaIUH, BEIOOpa BEPHOIO
pelLIeHus;

e YMETb OLICHUBATH PUCKU M CBOEBPEMEHHO IPUHUMATD PEIIECHUS 110 UX CHIKECHHUIO,

e IIPMHUMATb MOTHUBBI U apIyMEHTBI APYI'UX [IPU aHAIU3€ PE3YNIbTATOB IEATECIBHOCTH;

3) npuHATHE ce0s1 U APYrUX:

e IPUHUMATh ce0sl, IOHUMAs CBOM HEJOCTATKU U JJOCTOMHCTBA;

e IIPMHUMATh MOTHUBBI U ApIyMEHTBI APYI'UX IIPU aHAIU3€ PE3YNIbTATOB IEATEIBHOCTH,;
e IIpU3HABATh CBOE IPABO M MIPABO JAPYIUX HA OLIUOKH;

e Ppa3BUBaTh CIIOCOOHOCTH MIOHUMATh MUP C ITO3ULIUHU APYTOro YEIOBEKa.

HpenMeTHme PE3yabTaTbl

IIpenmetnsie pe3ynbraThl ocBoeHUs porpammbl COO o 6uonoruu Ha 6a30BOM YpOBHE
BKJTIOYAOT cnenuduyeckue it yaeOHoro npeamera «buosnorus» HaydHble 3HAHHUS, yMEHUS
U CIIOCOOBI IEHCTBHIM 110 OCBOEHHIO, HHTEPIPETAIIMU U PEoOpa30BaHUIO 3HAHUH, BUJIbI
JeSITEIbHOCTH T10 MOJTY4YEHHIO HOBOT'O 3HAHUS U MPUMEHEHUIO 3HaHUH B PAa3IMYHBIX Y4EOHBIX
CUTYyallUsX, a TAK)KE B PEAIbHBIX )KU3HEHHBIX CUTYalMsX, CBSI3aHHBIX ¢ Ouosoruei. B
IporpaMMe IpeaMeTHbIE PE3yIbTaThl IPEICTABIEHBI 10 TOJaM 00y4YeHHUs.

10-1 kiaace

[IpenmeTtHble pe3ynbTaThl OCBOCHUS yueOHoro npenmera «buonorus» B 10-m kiaacce
JOJKHBI OTPakaTh:

e cHOPMUPOBAHHOCTH 3HAHUI O MECTE M POJIM OMOJIOTUH B CHCTEME HAYYHOTO 3HAHUS
€CTECTBEHHBIX HayK, B ((OPMHPOBAHHU COBPEMEHHOW €CTECTBEHHO-HAYYHOM
KapTUHBI MUPa ¥ HAYYHOT'O MHPOBO33PEHHSI, O BKIIAJIC POCCUICKHUX U 3apyOeKHBIX
YYEHBIX-OMOJIOTOB B Pa3BUTHE OMOJIOTHH, YHKIIMOHATBHOW I'PAMOTHOCTH
YeJI0BeKa IS PEIICHHs KU3HEHHbBIX 3a/1a4;

e yMEHHE PacCKpPbIBATh COJEPKAHNE OMOIOTUIECKUX TEPMUHOB M MOHSATHIA: )KU3HB,
KJIETKa, OpPraHu3M, MeTabosin3M (0OMEH BEIECTB U MPEBPAICHUE YHEPTUH),
romeocra3s (caMOperyIsius), ypoBHeBasi OpraHu3aIysi )KHBBIX CHCTEM,
CaMOBOCIIpOU3BeIeHUE (PENPOIYKITUS), HACIEACTBEHHOCTh, U3MEHUUBOCTbD, POCT U
pa3BHTHE;

e yMEHHE M3JIaraTh OMOJIOTUYECKHIE TCOPUH (KIETOYHAs, XPOMOCOMHAS,
MyTallMOHHasl, IIEHTpalIbHas JOrMa MOJIEKYIsipHOW Onomnoruu), 3akonsl (I,
Mengens, T. Moprana, H. Y. BaBuiioBa) u ydenus (0 ieHTpax MHOTOoOpasusi u



NPOMCXOKACHUS KyIbTYpHBIX pacteHuid H.W. BaBuiosa), onpenensTs rpaHHIbI X
IIPUMEHUMOCTH K JKMBBIM CUCTEMAaM;

YMCHHC BJIaACTh MCTOJaMU HAYYHOI'O ITIO3HAHUS B OHOJIOTUH: Ha6HIOIIeHI/I€ u

OIMMCAHUE KMBBIX CUCTEM, ITPOLECCOB U HBJIGHHP'I, opranu3anus U IIpOBCACHUC
OHOJIOrIYECKOro OKCIICPUMCHTA, BBIIBUIKCHUC I'MIIOTC3bI, BBIAABJICHUC 3aBUCUMOCTH
MEXKAY UCCIENAYEMBIMHU BEJIMYMHAMU, 00BsACHEHHE IMOJIYYCHHBIX PE3YJIbTAaTOB,
HCIIOJIb30BAHHBIX HAYYHBIX HOHHTHﬁ, TGOpI/Iﬁ H 3aKOHOB, YMCHUC JICJIaTh BBIBOJbI
Ha OCHOBAHMH IOJYYCHHBIX PE3YJIbTATOB,

YMCHHC BBIACIIATH CYIICCTBCHHBIC ITIPU3HAKHU BUPYCOB, KJICTOK IIPOKAPHUOT U

9YKapHOT, OJHOKJIETOYHBIX 1 MHOTOKJICTOYHBIX OPTaHU3MOB, 0COOCHHOCTH
IPOIIECCOB. OOMEHA BEIIECTB M MPEBPAIICHHS YHEPTUH B KIIETKe, POTOCHHTE3a,
IUIACTHYECKOTO M DHEPreTHYECKOr0 0OMEHA, XeMOCHHTE3a, MUTO3a, Mei03a,
OIUIOIOTBOPEHHMSI, PA3MHOKEHHSI, HHAMBUIYAIbHOTO Pa3BUTHS OpPraHu3Ma
(oHTOTEHE3);

YMCHHC NIPUMCHATD ITOJYUCHHBIC 3HAHUA [JIA 00BsCHEHNS OMOIOTHYECKUX

MIPOIIECCOB U SIBICHUM, 1711 MPUHATUSA MPAKTUYECKUX PEIICHUH B TOBCEIHEBHOM
JKU3HH C 1IeJIbI0 o0ecrieueHus: 0€30MaCHOCTH CBOETO 3/I0POBbS U 3JI0POBbS
OKPYKAIOIIMX JIFO/IeH, COOIOACHHUS] HOPM I'PaMOTHOTO MTOBE/ICHUS B OKPYXKAIOIIeH
MIPUPOJTHON cpejie, MOHMMaHUEe HE0OXOIMMOCTH UCTIONB30BaHUS JOCTHKCHUN
COBPEMEHHOM OMOJIOTUH U OMOTEXHOJIOTHH I PaliOHAIBHOTO
MPUPOIOTIOIB30BAHMUS;

YMCHHC PpCIIATH 3JICMCHTAPHBIC TCHCTUYCCKUC 3ala4U HAa MOHO- U ,Z[I/IFI/I6pI/II[HOG

CKpCIIMBAHHUE, CUCINICHHOC HACICAOBAHUEC, COCTABJIATE CXCMbI MOHOFI/I6pI/IIIHOFO
CKpEeIIMBaHUA JJIsl IPEACKa3aHUs HACIICAOBaHMs IIPU3HAKOB Y OpraHu3MOB;

YMEHHE BBIOJIHATH J1a00paTOpHbIE U MPAKTHUECKHUE pabOThl, COOJII01aTh IPaBUiIa

npu paboTe ¢ yueOHBIM U J1a00paTOPHBIM 000PYIOBAHUEM;

YMEHHE KPUTUIECKH OLIEHUBATh U MHTEPIPETHPOBATH HHPOPMAITUIO

OMOJIOTNYECKOT0 COAEP)KaHUs, BKIIIOYAIOIYIO IICEBOHAYYHbIE 3HAHUS U3
pa3IMYHBIX UCTOYHUKOB (Cpe/ICTBa MaCCOBOW MH(OPMAIINU, HAYIHO-TIOMYJISIPHBIC
MaTepHabl), STHYECKHE aCIIEKThl COBPEMEHHBIX UCCIICIOBAHMUIT B OMOJIOTHH,
MeAMIIMHE, OMOTEXHOJIOTHUH;

YMCHHC CO30aBaThb COOCTBEHHBIC TUCHMEHHEIE U YCTHBIC COO6IJ.[CHI/IH, 0606ma;1

OMOJIOTHYECKYI0 HH(POPMAIIHIO U3 HECKOJIBKUX UCTOYHUKOB, TPAMOTHO
MCIIONIb30BaTh IOHATUWHBIN armapar OUOJIOTHH.

11-i1 kaace

[IpenmMeTHbIe pe3ynbTaThl OCBOEHUS yueOHOTo npeaMera «buonorus» B 11-m kiacce
JOJKHBI OTpakaTh!

C(bOpMI/IpOBaHHOCTB 3HAHUI 0 MECTE U poiin OMOJIOTHUU B CUCTEME HAay4YHOT'O 3HAHHA

€CTECTBEHHBIX HayK, B (JOPMUPOBAHNUU COBPEMEHHOM €CTECTBEHHO-HAYYHOU
KapTUHBI MUPa U HAYYHOTO MUPOBO33PEHUS, O BKJIAJIE POCCUICKUX U 3apyO0eKHbIX
YUEHBIX-OMOJIOrOB B pa3BUTHE OMOJIOTHH, PYHKIMOHATIBHON rpaMOTHOCTH
4eJI0BEKa JJIs PELEHUS )KU3HEHHBIX 3a7a4,

e YMCHHUC pPACKPBIBATH COACPKAHNC OMOJIOTUYECKUX TCPMHUHOB U MMOHSATHUIN. BU]I,

TOMTYJISAIHS, TeHO(OH/I, SBOJIIOIHS, IBHKYIINE CHIbI ((PaKTOPBI) SBOJIOIIHH,
IPUCIIOCOOJICHHOCTh OPraHM3MOB, BUJI000pa30BaHUE, IKOJIOTUIECKUE (DAaKTOPBHI,
3KOCHCTEMA, MTPOAYIEHTHI, KOHCYMEHTHI, PEIYLICHTHI, IENTN MUTAHMUS,
HKOJIOTHYECKasi MUpamMuia, OMoreoreHos, onocdepa;



e yMEHHE M3JIaraTh OMOJIOTHYECKHE TeopuH (dBomonmonHas Teopus U. JlapsuHa,
CHHTETHYECKasi TCOPHSI IBOJIOIMHN), 3aKOHBI U 3aKOHOMEPHOCTH (3apOJIBIIIEBOTO
cxoncrea K.M. bapa, yepenoBanus riaBHbBIX HAIPABICHUN U ITyTEH 3BOJIIOLUU
A.H. CeBeproBa, yuenus o onocdepe B.W. BepHaackoro), onpeaessiTh rpaHUIIbI
UX IPUMEHUMOCTH K KMBBIM CUCTEMAM;

e yYMEHHE BJIaJICTh METOJAMU HAyYHOT'O I03HAHUS B OMOJIOrMU: HAOII0AEHUE U
ONMCAHUE KUBBIX CUCTEM, IIPOLIECCOB U SIBJICHUH, OpraHu3alus U NpoBEACHNE
OMOJIOrNYECKOr0 3KCIIEPUMEHTA, BBIIBUKEHNUE TUIIOTE3bI, BBISIBIICHUE 3aBUCUMOCTH
MEXy UCCIIEyeMbIMH BETTMUYMHAMH, O0OBSICHEHHE MTOJTyYSHHBIX PE3YJIbTaTOB,
UCIIOJIb30BaHHBIX HAyYHBIX ITOHATUH, TEOPUI U 3aKOHOB, YMEHHE J€IaTh BHIBO/IbI
Ha OCHOBAHMM MOJIY4YEHHBIX PE3YJIbTaTOB,;

e yYMEHHE BBIJCIATH CYIECTBEHHbIE IPU3HAKN CTPOCHHSI OMOJIOIHYECKUX OOBEKTOB!
BUJIOB, MONYJISIIUAN, TIPOTYLIEHTOB, KOHCYMEHTOB, PEIYLIEHTOB, OMOTeOLeHO30B U
9KOCHCTEM, OCOOEHHOCTH MPOLIECCOB: HACJIEACTBEHHOW N3MEHUNBOCTH,
€CTECTBEHHOTO 0TOOPA, BUI000pa30BaHMsl, MPUCIOCOOICHHOCTH OPTaHU3MOB,
JIeMCTBUS KOJOIMUECKUX (PAaKTOPOB HA OPraHU3MBbl, IEPEHOCA BEIIECTB U MOTOKA
SHEPrUM B 3KOCHCTEMAX, aHTPOIOTEHHBIX U3MEHEHHH B 9KOCUCTEMAX CBOEH
MECTHOCTH, KPyrOBOPOTa BELIECTB U OMOreOXMMHUYECKUX LIUKIOB B Ouocdepe;

e yYMEHHE NPUMEHSATH [IOJIyYEHHbIE 3HAHUS JUIs1 OOBSICHEHNS OMOJIOTUYECKUX
IPOLIECCOB U SABJICHUH, JUISl IPUHATHUS IPAKTHUECKUX PELICHUI B IIOBCEIHEBHON
YKU3HU C 11eJIbI0 oOecrieyeHust 0€30I1aCHOCTU CBOETO 3710POBbsSI U 3/10pPOBbS
OKPY’KaIOIIMX JIFOJEH, COOIII0/IEHHSI HOPM I'PAMOTHOTI'O IOBE/ICHUS B OKpYXKaroIei
NPUPOIHON cpere, MOHNMaHue HeOOXOMMOCTH UCTIONb30BaHUS TOCTHKECHUI
COBPEMEHHOM OMOJIOrUHU AJIS PAllMOHAIIBHOTO MTPUPOIOIIOIB30BaHUS;

e YMEHHE pelaTh 3JEMEHTApHbIE OMOJOTUYECKHE 3a/1a4H, COCTABIISATH CXEMBI
HIepeHOCca BELIECTB U SHEPTUH B IKOcHucTeMax (LIeMU MUTaHHS);

e YMEHUE BBINOJHAITH JJAOOPATOPHBIE U NIPAKTUUYECKHE paObOThl, COOMIOAATH ITpaBUIIa
npu paboTe ¢ yueOHBIM U J1ab0OpaTOpHBIM 000PYJOBAHUEM;

e YMEHHUE KPUTHUYECKU OILIEHUBATh U MHTEPIPETUPOBATH HHPOPMALIIO
OMOJIOTMYECKOT0 COAEPIKaHUs, BKIIIOYAIOIYIO IICEBOHAYYHbIE 3HAHUS U3
pa3IMYHBIX UCTOYHUKOB (Cpe/IcTBa MaCCOBOW MH(OPMAIINHU, HAYIHO-TIOYJISIPHBIC
MaTepHabl), pACCMaTPUBATh TJI00ANbHBIC YKOJIOTHYSCKUE TPOOIEMBbI
COBPEMEHHOCTH, (hOPMUPOBATH 10 OTHOLIEHUIO K HUM COOCTBEHHYIO MTO3ULIUIO;

e yMEHHE CO3/laBaTh COOCTBEHHbIE MMCbMEHHbIE U YCTHBIE COOOIEH!s, 00001Iast
OMOJOrNYECKyI0 HH(OPMALINIO U3 HECKOJIBKUX UCTOYHUKOB, FPAMOTHO
UCIOJIb30BaTh MOHATUHHBIN anmnapar OHOJI0TUu.

Ilepeuenb (KOAM(PUKATOP) pacnpeaeJeHHbIX 10
KJIACCaM NMpOoBepsieMbIX TPEOOBAHUH K
pesyabTatam OOII COO u 3j1eMeHTOB
COo/lepPsKAHMSA 10 OHOJIOTHH

10-ii KJIACC

IIposepsiembie TpeOoBaHus K pesyiabraram ocBoenuss OOIT



Kon
NMpoBepPsieMOro
pe3yJbTara

IIpoBepsiemble npeaMeTHbIE pe3yabTaThl ocBoeHust OOII OO0

CdhopMupoBaHHOCTH 3HAHUH O MECTE M POJIM OMOJIOTUU B CHCTEME
HAyYHOTO 3HAHHS €CTECTBEHHBIX HAyK, B (GOPMHPOBAHUHN COBPEMEHHON
€CTECTBEHHO-HAYYHOW KaPTHHBI MUPA U HAYYHOTO MUPOBO33PEHUSI; O
BKJIAJIC POCCUMCKHX U 3apYOEIKHBIX YUEHBIX-OMOJIOTOB B Pa3BUTHE
Ouosiornu; GyHKIMOHAIBHON IPAMOTHOCTH Y€JI0BEKa JIJISl PEIICHUS
JKU3HEHHBIX 33]1a9

YMeHue pacKpbIBaTh COACPKAHNE OUOTOTHICCKUX TEPMUHOB U TIOHATHI:
KH3HB, KJIETKa, OPraHu3M; MeTabom3M (0OMEH BEIECTB U PEBpaIleHIe
SHEPIUu), roMeocTas (caMoperyJisius), ypOBHEBas OPraHU3aIUs KUBBIX
CHCTEM, CaMOBOCIIPOU3BeIcHHE (PEIPOAYKIINSA), HACIECICTBEHHOCT,
HN3MCHYUBOCTDL, POCT U pa3BUTUC

VYMeHue nzaaratb OMOJOrHIecKUe TeopruH (KJIETOYHast, XPOMOCOMHaS,
myTannonHast), 3akousl (I'. Menaens, T. Moprauna, H.W. BaBusiosa) u
ydeHus (0 meHTpax MHOro00pasus ¥ MPOMCXOKIEHHUS KYJIbTYPHBIX
pacrenuii H.W. BaBuiioBa), onpenensTh rpaHUIbI KX IPUMEHHUMOCTH K
JKUBBIM CUCTEMaM

YMeHue BiageTh METOAaMH Hay9HOTO TIO3HAHMS B OMOJIOTHUH
(HabroICHHE M OMMCAHUE KUBBIX CHCTEM, IIPOIIECCOB U SABJICHHUN;
OpraHu3aIys ¥ IPOBEICHUE OMOJIOTMYECKOT0 IKCIIEPUMEHTA,
BBIJIBUDKEHUE TUIIOTE3bI; BBISIBIICHUE 3aBUCUMOCTH MEXKIY
UCCIJIeTyeMbIMHU BEIMYMHAMH, OOBSICHEHHE TTOJyYEHHBIX PE3yJIbTaToB,
WCIIOJIb30BAaHHBIX HAYYHBIX OHATUN, TEOPUHN U 3aKOHOB; YMEHUE J€IaTh
BBIBOJIbI HA OCHOBAHHH MOJTYYEHHBIX PE3yIbTATOB)

YMeHue BbIICIATh CYIIECTBCHHBIC MPH3HAKKA BUPYCOB,

KJIETOK ITPOKAPUOT M DYKAPHOT, OJHOKIETOUYHBIX U MHOTOKJIETOYHBIX
OpPTraHU3MOB; OCOOEHHOCTH TPOIECCOB OOMEHA BEIECTB M MPEBPAIICHUS
SHEPTHH B KJIETKE, (POTOCHHTE3A, IIIACTHYECKOTO U SHEPTETHYECKOTO
oOMeHa, XeMOCHHTEe3a, MUTO3a, Meii03a, OTLIOJOTBOPEHHS, Pa3MHOXKEHHS,
WHIMBUYaJIbHOTO Pa3BUTHs OpraHn3Ma (OHTOTreHe3)

YMeHne MNPUMCHATH TOJTYUCHHBIC 3HAHUA IJI 00BICHEHHUS
OMOJIOTMYECKHX MPOLIECCOB U SIBICHUH, I IPUHATUS IPAKTUYECKUX
pelIeHni B MOBCETHEBHOM )KM3HU B LIEJAX oOecreueHus: 0e30MacHOCTH
CBOETO 3/I0POBbS U 37J0POBBS OKPYKAIOIIUX JIFOEH, COOMI0IEHUS HOPM
rpaMOTHOTO MOBEAECHHUS B OKPYKAOUIEH MPUPOJHOM Cpeie; MOHUMaHue
HE00XO0/IMMOCTH HCIIONIb30BaHMS JOCTHXKEHUI COBPEMEHHOMN OMOJIOTHH U
OHMOTEXHOJIOTHI JJI paqiuOHAJIBHOTO IMPUPOJAO0IIOJIB30BaAHUA

YMeHue penaTh 3JIEeMEHTApHbIE TeHETUUECKHUE 33]]Ja4l HA MOHO- U
JTUTHOPUTHOE CKPEIIMBaHKE, CIIETUICHHOE HACIe0BaHUE, COCTABIISITh
CXEeMBbI MOHOTHUOPHIHOTO CKPEUTUBAHUS ISl IPEICKa3aHusI HacIeI0BaHUS
MIPU3HAKOB y OPTaHU3MOB

YMeHue BBIMOTHATH J1a00paTOPHBIE U MPAaKTHIECKHE PaboThI, COOTIOAATh
npaBuia mpu padoTe ¢ yueOHbBIM U 1a00paToOpHBIM 000pYIOBAHUEM




YMeHue KpUTHUeCKU OLIEHUBATh U HHTEPIIPETUPOBATh HHPOPMAIIHIO
OMOJIOrMYECKOTO COJIEP KAHM, BKIIFOUAIOIIYIO [ICEBJIOHAYYHbIC 3HAHUS U3
paznuuHbiX HcTouHUKOB (CMU, HaydHO-TIOMYJIIPHbBIE MaTEPUAIbI);
ATHUYECKHE ACTIEKThI COBPEMEHHBIX HCCIICIOBAaHUI B OMOJIOTHH,
MeAUIIMHE, OMOTEXHOIOTHH

10

VMeHue co31aBaTth COOCTBEHHBIC MUCHbMEHHBIC U YCTHBIE COOOIICHHMS,
0000111251 OMOTOTHYECKYI0 MH(DOPMAIINIO U3 HECKOIBKUX HCTOYHUKOB,
PaMOTHO MCIIOJIb30BaTh MOHITHHHBIN ammapat OHOJIOTHH

HpOBepﬂeMbIe IJIEMEHTBI COACPKAHUA

Kon

IIpoBepsieMble 1eMEHTBHI COIePKAHUSA

buonorus xkak HaykKa

11

buonorus — Hayka o >xuBoii npupoze. Ponb 6uonoruu B
(GbopMUPOBaHUN COBPEMEHHOM Hay4HOH KapTUHbBI Mupa. Cuctema
OMOJIOTNYECKUX HAYK

1.2

Metoabl MO3HAHMS KHUBOM IPUPOAbI (HaOIr0AeHHE, SKCIICPUMEHT,
OmnHUcaHue, u3MepeHue, Kiaccudukanus, MoJAeIUPOBaHNUE,
CTaTUCTHYECKas 00pabOTKa JaHHbIX)

JKuBBIe cUCTEMBI U X opranu3anus

2.1

JXKubie cucteMbl (OMOCHCTEMBI) KaK MPEMET H3Y4YCHHs OHMOJIOTHH.
CaoiicTBa 6MoCcHCTEM U UX pa3HOOOpas3ue

2.2

YpoBHU OpraHU3aluu OUOCHCTEM: MOJIEKYIISIPHO-T€HETHIECKHH,
KJICTOYHBIW, OPraHU3MEHHBIN, TONYJIALMOHHO-BUIOBOM, SKOCUCTEMHBIN,
O6uochepHsbIit

XHUMHUYECKHM COCTaB U CTPOCHUC KIICTKU

3.1

XUMUYECKUN COCTAB KIETKU. XUMUYECKHE JIEMEHTBI: MAKPOJIEMEHTHI,
MHUKpPO3JIEMEHTHI. Bosia 1 MuHepasibHbIe BenecTBa. OyHKIIMU BOJBI U
MHHEpPAIbHBIX BEUIECTB B KJIeTKe. [logaep:xanne 0CMOTHYECKOTO
OajnaHca

3.2

benku. Coctas u crpoeHue 0eKOB. AMUHOKHUCIOTHI — MOHOMEPHI
6enkoB. HezameHNMEbIe M 3aMEHUMbIE aMUHOKHUCIOTHI. AMUHOKHUCIIOTHBIN
cocTaB. YPOBHH CTPYKTYPBI OSITKOBOM MOJICKYIbI (MTepBUYHAS,
BTOPHUYHAs, TPETUYHAS U YSTBEPTUYHAS CTPYKTYpa). XUMHUUECKHE
cBoiicTBa OenkoB. buonoruueckue GyHKIUN OEIKOB.

®epMeHTHI - Onosornueckue katanusaTopsl. Crpoenue pepmenTa:
aKTUBHBIN LIEHTp, cyOcTpaTHas crienuduyHocTs. KopepMeHTsI.
Buramunsl. OTinnunst pepMEHTOB OT HEOPTaHUYECKUX KaTaau3aTopoB

3.3

VYrieBoasl: MOHOCAXapu bl (TIF0K03a, prb03a U Ie30KCHpr003a),
Jrcaxapupl (caxaposa, JJaKTo3a) U mosmcaxapu sl (Kpaxmall, TIHKOTeH,
1eJUTF0IT03a). bruonoruueckue GyHKIUH YTICBOIOB.




Jlunuaer: TpurMIepuabl, crepousl, hochommmuabl. 'napodribHO-
ruzpopoOHbIe cBoicTBa. bronornueckue ¢pynkunu munuaoB. CpaBHEHHE
YIJICBOJIOB, OCIKOB M JIMITUIOB KaK HICTOYHHKOB SHEPTUU

3.4

Hyxneunnoseie kucnortsl: JJHK nu PHK. Hykneotuas — MOHOMEpBI
HYKJIEMHOBBIX KucioT. Ctpoenne u Gynkuuu JJHK. Ctpoenue u
¢byakuuu PHK. AT®: crpoenne u pyHKIUN

3.5

]_[I/ITOJ'IOI‘I/IH — HayKa O KJICTKCE. Knerounas TEOpUL. MeTO,Z[I)I HU3YyUCHUA
KJICTOK

3.6

Knerka kak nenocTHas xuBas cucrema. O0Imue npu3Haku KIETOK:
3aMKHYyTas HapyxHas MemOpana, mosiekyibl JIHK kak renernueckuit
anmapar, cucTeMa CUHTe3a Oeska

3.7

Tunsl KIETOK: 3yKapruoTHYecKas U npokapuotudeckas. Ocod0eHHOCTH
CTPOCHUS TPOKAPUOTUICCKON KIIeTKU. KileTouHasi creHka OakTepHid.
Crpoenue sykapuoTuyecKkoi KieTkiu. OCHOBHBIE OTJIMUUS PACTUTEIBHOM,
KUBOTHOM M TPUOHOM KIIETKU

3.8

[ToBepXHOCTHBIE CTPYKTYPHI KJIIETOK — KJIETOUHAS] CTEHKA, TJIMKOKAJIHKC,
ux pynkuuu. [Tnasmatuueckas memOpaHa, €€ CBONCTBA U (PYHKIIUH.
[uromnna3zma u e€ opranounapl. OqHOMEMOpaHHBIE OPTaHOUIBI KJIETKH:
supomiasMatrueckas cetsb (DIIC), anmapar ['oybKH, TH30COMBI.
[ToryaBTOHOMHBIE OPTaHOUIBI KJIETKUA: MUTOXOHJIPUH, TUTACTUIBI.
[TporcxoxaeHrne MUTOXOHAPUI U TIacTHA. Buapl miacTui.
HemeMOpaHHBIC OpraHOH Bl KIIETKH: pUOOCOMBI, KIICTOYHBIHN IICHTP,
PECHUUKH, KIyTHKU. DyHKIIMK OpraHOM OB KJIeTKU. Britouenus

3.9

SAnpo — perynsTopHslii LeHTp kieTku. CTpoeHue sapa: saepHas
000J1049Ka, KapHoIJIa3Ma, XPOMATHH, SJIPBIIIKO. XPOMOCOMBI

3.10

TpchnopT BCIICCTB B KJICTKC

H(HSHCI[GSITGHBHOCTL KJIICTKHU

4.1

OOMeH BeIIeCTB, WM METa0oIn3M. ACCUMUITAINS (ITACTHYCCKUI
0OMEH) U TUCCUMIIIAIHS (IHEPTeTHUSCKH OOMEH) — IBE CTOPOHBI
€IMHOTO Tporecca MeTaboan3Ma. TUmbl 0OMeHa BEIIeCTB: aBTOTPO(HBIN
u rerepoTpodHbIi. Pob pepMeHTOB B 0OMEHE BEIECTB U MPEBpaAIICHUN
SHEPTHH B KIIETKE

4.2

®orocunTte3. CBeToBast U TeMHOBast Pa3bl hoTocuHTe3a. Peakuuu
doTtocuntesa. DPppekTuBHOCTHh PoTOCHHTE3a. 3HAYCHHE (POTOCUHTE3A
JUTSI )KU3HU Ha 3emJie. BrniusHue ycnoBuii cpeibl Ha OTOCHHTE3 U
CIOCOOBI OBBIIIEHUSI €70 MTPOYKTUBHOCTH Y KYJIBTYPHBIX PACTCHH.

XeMocuHTe3. XeMOCHHTE3UPYIOIIHe OakTepru. 3HaUeHHEe XeMOCHHTE3a
JUIS KU3HU Ha 3eMile

4.3

DHepreTUYecKuii 0OMeH B KJeTKe. Pacienienue BemecTs, BhIJCICHUE U
AKKyMYJIMPOBAHHUE YHEPTUU B KJIETKE. DTAlbl JHEPTETUIECKOTO OOMEHA.
I'mukonus. bpoxkenue u ero Buapl. KuciopoaHoe oKuciaeHue, Win
KIIETOYHOE JbixaHue. DPPEKTUBHOCTh SHEPTETUIECKOT0 0OMEHa




4.4

Peakuun Mmatpuunoro cunresa. [ 'enernueckas nabopmarnus u JTHK.
Peanuzanus renernueckoid HGOpPMALUHU B KJIETKe. | eHeTHYeCKuid Ko U
ero cpoicTBa. Tpanckpumniusa — Mmarpuunbiii cunte3 PHK. Tpancnsius —
O6uocunres 6enka. KogupoBanue amuHOKucioT. Poibs pubocom B
OuocuHTe3e Oenka

4.5

Hexnerounsie hopMbl )KU3HH — BUPYCHL. ICTOPUS OTKPBITHS
Bupycos (/1.1. BaHoBckwHit). OCOOCHHOCTH CTPOCHHS U
KU3HEJEATEIbHOCTH BUPYcOB. bakrepuodaru. bonesnu pacrenui,
JKUBOTHBIX U YEIIOBEKA, BhI3bIBAEMEBIC BUpycamu. Bupyc
ummyHoaedunmra yersoseka (BIY) — Bo3oyaurens CITH/a.
[TpodunakTrka pacmpocTpaHEHHS BUPYCHBIX 3a00ICBaHHIA

Pa3smuoxenmne u UHAUBUAYAJIbHOC PAa3BUTUC OpraHu3Ma

5.1

KneTounslii LUK, UM )KU3HEHHBIN UK KieTku. MHaTepdasza u Mutos.
[Tpoueccel, mpoTekatoiue B uHTepdase. Perumkarus - peakus
matpuuHoro cuate3a JJIHK. Ctpoenue xpomocom. XpoMOCOMHBIN HAOOP
— KapuoTHM. [IUMIONAHBIN U TarIONIHbII XPOMOCOMHBIE HAOOPBHI.
Xpomaruasl. L{uTosornyeckre OCHOBBI pa3MHOKEHUS U
WHUBU1yaJIbHOTO Pa3BUTUS OPTaHU3MOB.

Jenenue knetku — muto3. Craguu mutosa. [Iponeccsl, npoucxoasine
Ha pa3HbIX CTAJUSAX MUTO3a. BHOJOrn4ecKuii CMbICI MUTO3a

5.2

CDOpMBI Pa3MHOKCHHU OPraHHU3MOB. 0ecCIoJI0€e U IIOIOBOE. Bu bl
Oecmooro Pa3MHOXCHUS . ACIICHUEC HAABOC, IIOYKOBAHUEC OJTHO— U
MHOTI'OKJICTOYHBIX, cnopoo6pa30BaHHe, BCTCTATHBHOC PA3MHOKCHUC.
HCKyCCTBeHHOG KJIOHUPOBAHUC OPraHU3MOB, €T0 3HAUCHUC IOJId CCICKINN

5.3

ITonoBoe Pa3MHOKCHHE, €0 OTIINYUA OT OecroJioro.

Meiio3. Craguu meiiosa. [Iponeccsl, mpoucxoAsmye Ha CTaausiax Menosa.
IToBenenue xpomocom B mero3se. Kpoccunrosep. bronornyecknii cMbIci
U 3HaYeHUE Meno3a

5.4

["ameTorenes — nmporecc 00pa3oBaHus MOJIOBBIX KJIETOK Y )KUBOTHBIX.
[TonoBBIE XKene3bl: CEMEHHUKHU U IMYHUKH. OOpa3oBaHue U pa3BUTHE
TOJIOBBIX KJIETOK-TaMeT (CIepMaTo30m /1, SIeKIeTKa) — CIepMaTOreHes3 1
ooreHe3. OCOOEHHOCTH CTPOCHHUS SIMIIEKIIETOK U CIIEPMAaTO30UI0B.
OmonorBopenue. [lapreHorenes

5.5

WHauBuayansHOe pa3BuTHE (OHTOreHe3). DMOPHOHABHOE PA3BUTHE
(smOpHorenes). DTarbl SMOPHOHAILHOTO Pa3BUTHS Y MMO3BOHOYHBIX
KUBOTHBIX . IpOOJICHHUE, TaCTPYJIALMS, OPTraHOTEeHE3.
[TocTamOpuoHaNnbHOE pa3BUTHE. TUIIBI TOCTAIMOPHUOHAIIBHOTO PA3BUTHSL:
npsiMoe, HenpsiMoe (JIMYrHOYHOE). BiusiHue cpepl Ha pa3BUTHE
OpraHu3MoB; (aKTOPHI, CIOCOOHBIC BBI3BIBATH BPOXKAECHHBIC YPOJICTBA.

Poctu pa3BUTHUC paCTeHHﬁ. OnrorcuHes IBETKOBOI'O pAaCTCHUsI. CTPOCHUE
CEMCHH, CTalUN PASBUTHUA

HaCJ'IeI[CTBeHHOCTI) U U3SMCHYUBOCTb OPTraHU3MOB




6.1

[Ipenmer u 3amaun renetuku. Mictopus pa3BuTHs TeHETUKU. Brian
POCCUICKHX U 3apyOEIKHBIX YUEHBIX B Pa3BUTHE TEHETHKU. MeTOIbI
reHeTUKH (THOPHI0JIOTHYECKUH, INTONCHETUYECKUI, MOJIEKYIIIPHO-
reHeTnyeckuii). OCHOBHBbIE TCHETUYCCKUE TOHATHS. | eHeTnyecKast
CHMBOJIMKA, UCTIOJIb3yeMasl B CXEMax CKpEIIMBaHUI

6.2

3aKOHOMEPHOCTHU HACJIEAOBaHUS IPU3HAKOB, YCTAaHOBJIEHHBIE [
MenzeneM. MoOHOTHOPHUIHOE CKPEIIMBAHKE. 3aKOH eTMHOO00pasus
rudpua0B nepBoro nokosienus. [Ipasuno nomuHupoBaHus. 3aKOH
pacIIeIIeHUs TPU3HAKOB. ['nnore3a yuctotel ramer. [lonHoe u
HEIOJIHOE JOMUHUPOBAHHUE.

JuruGpunHoe ckpeniBaHue. 3aKOH HE3aBUCUMOIO HACIIETOBAHUS
npu3HAKOB. LlUTOreHeTHYeCKe OCHOBBI AUTUOPUTHOTO CKPEITUBAHUSI.
AHanu3upyollee ckpemupanye. Mcnoap30BaHne aHAIU3UPYIOIIETO
CKpEIIUBaHUS IJIs1 ONIPEICTICHUSI TEHOTUIIA 0COOU

6.3

CueruieHHoe HacnenoBaHue npusHakoB. Pabora T. Moprana no
CLEIJICHHOMY Hacle0BaHUIO reHoB. Hapymenue cuensieHus reHoB B
pe3yJIbTaTe KPOCCUHIOBepa. XpOMOCOMHAsI TEOPHUsl HACIIEICTBEHHOCTH.
I'eneTn4ecKkue KapThl.

['eneruka nosia. XpoMOCOMHOE ONpeiesieHUE 1oja. AyTOCOMBI U
HIOJIOBBIE XPOMOCOMBI. 'OMOraMeTHble U reTeporaMeTHbIe OpraHUu3MBbl.
HacnenoBanue npu3HaKkoB, CLEIICHHBIX C [I0JIOM

6.4

N3MeHunBOCTh. BBl N3MEHUNBOCTHU: HEHACIIEACTBEHHAS U
HacjeAcTBeHHas. Ponb cpeabl B HEHACIEICTBEHHOW U3MEHYMBOCTH.
XapakTepucTruka MOoIU(PUKAIMOHHON U3MEHUUBOCTH. BapuannoHHbrit
P ¥ BapualuMoOHHas KpuBas. Hopma peakiuu npusHaka.
KosnuecTBeHHbIE U KAYECTBEHHBIE MPU3HAKHA U KX HOPMA PEAKIIUH.
CaotiicTBa MOIU(DUKAIIMOHHOM U3MEHUYNBOCTH

6.5

Hacnencreennas, Wiy reHOTUIINYECKAs], U3MEHYUBOCThL. KoMOMHAaTHBHAS
M3MEHYUBOCTh. Meii03 1 MOJI0OBO# Mmpoliecc — 0CHOBa KOMOMHATUBHON
W3MEHYMBOCTH. MyTanimoHHas n3MeHYHBOCTh. Kimaccudukarus
MYTaLHI: TEHHbIE XPOMOCOMHBIE, T€HOMHBIE. YacTOoTa U MPUYUHBI
MyTaruii. Myrarennbie GakTopbl. 3aKOH TOMOJIOTHYECKUX PSIOB B
HaclieJacTBeHHoM n3MeHunBoctu H.M. BaBuioBa

6.6

I'enetuka yenoseka. Kapuorun yenoBeka. OCHOBHbBIE METO/Ibl TEHETHKHU
YeJI0BEKA. FTeHeaJIOTHYECKUH, OJIM3HELIOBBIN, IIMTOreHETUYECKUH,
OMOXMMHYECKHIA, MOJIEKYJISIpHO-TeHeTHUecKuii. COBpeMEeHHOe
ompe/ieJIeHUe TeHOTHUIIA: TIOJTHOTEHOMHOE CEKBEHHPOBAHNE,
TeHOTUIIMPOBAHKE, B TOM yHcie ¢ nomoibto [TI[P-ananu3a.
HacnencrBennsie 3a001eBaHns YeIOBEKa. T€HHbBIE 00JIeE3HH, O0JIE3HHU C
HACJICICTBEHHOMW MPEIPacOI0KEHHOCTHI0, XPOMOCOMHBIE OOJIE3HHU.
ComMarnueckue ¥ reHepaTuBHbBIE MyTaruu. [[puHIIIEI 310pOBOTO 00pa3a
JKU3HU, TUATHOCTUKH, TPODUIAKTUKU U JICUSHUS TEeHETHIECKIX
Oone3Hell. Menuko-reHeTH4eckoe KOHCYIbTUPOBaHUE. 3HAUCHHE
MEIUIMHCKON T'€HETUKH B IPEIOTBPAIICHUH U JICUEHUU T€HETUYECKUX
3a00JIeBaHUH YeIOBEKa




Cenekrust oprann3mMoB. OCHOBBI OMOTEXHOJIOTHH

7.1

Cenexnuus Kak HayKa ¥ Ipouecc. 3apoKIeHUE CEJIEKIINH U
nomectukanus. Yuenue H.M. BaBuioBa o neHTpax npoucxoxacHus U
MHOIr000pa3ust KylIbTypHBIX pacTeHui. LleHTprl mpoucxoxaeHus
JIOMAIIHUX KUBOTHBIX. COpT, MOpoAa, IITaMM

7.2

CoBpeMeHHbIE METO/IbI CeIeKINU. MacCOBbIN U MHANBUYaIbHBIN
OTOOPBI B CENEKIIMHM PACTCHUI U )KUBOTHBIX. OILIEHKA SKCTEphepa.
bru3kopocTBeHHOE CKpeliBaHue — MHOpUAUHT. UncTast TUHHUS.
CxpemmBaHue YUCTHIX JIMHUK. [ eTepo3uc, niv rudpuaHas cuia.
Hepoxacrtsennoe ckpemuyBanue — ayropuausr. OTnanéHHas
rubpuanzamus u e€ ycrnexu. IcKycCTBEeHHBIM MyTareHes3 1 MoJIy4eHHe
MOJIUIIIOUAO0B. JIOCTHKEHUS CEJIEKIMH PACTEHUM, dKUBOTHBIX U
MHUKPOOPTaHU3MOB

7.3

bruoTtexHonorus Kak orpaciib Iponu3BOJACTBA. [ eHHas MHKEHEepHsl. DTaIlbl
co3nanus pekomObunantHoi /IHK 1 TpaHcreHHbIX OpraHu3MOB.
Knerounas unxenepus. Kiierounsle KyiabTypsl. MUKPOKJIOHAJIBHOE
pa3MHOKeHHE pacTeHui. KiloHupoBaHue BBICOKOIIPOLYKTHUBHBIX
CEJIbCKOXO035HCTBEHHBIX OPTaHU3MOB. DKOJOTUYECKHE U ITUUECKHE
npo6aembl. [MO — reneTnuecku MOAU(PULIMPOBAHHBIE OPTaHU3MbI

11-i1 KIIACC

IIpoBepsiemble TpeGoBaHus K pe3yiabTatam ocBoeHus OOII

Kox
MpPOBEPSIEMOT0
pe3yJbTara

IIpoBepsiemble nnpeaMeTHbie pe3yabTaTsl ocBoeHus OOII OO0

ChopMupoBaHHOCTH 3HAHUI O MeCTE U PO OHOJIOTHUU B CHCTEME
HAyYHOTO 3HaHMS €CTECTBEHHBIX HayK, B (HOPMHUPOBAHUU

COBPEMEHHOM €CTECTBEHHO-HAyYHOW KapTUHBI MUpa U HAy4YHOT'O
MHUPOBO33PEHUS; O BKJIa/I€ POCCUICKUX U 3apy0ekKHBIX YUEHBIX-OMOIOTOB
B pa3BUTHE OHMOJIOTHH; (PYHKIIMOHAIBHOW IPaMOTHOCTH YeJIOBEeKa JUIs
PCIICHHMA )XKU3HCHHBIX 3a/1a4

YMeHne packpbIBaTh COAEpKaHUe OMOJIOTHYECKUX TEPMHUHOB U TMOHSATHNA:
BUI, TIOMYJIALHS, T€HO(MOH/I, YBOIOLHS, IBIKYIINE CHITBI ((haKTOPHI)
HBOJTIOIMH, TTPUCTIOCOOJICHHOCTh OPTaHU3MOB, BUI000pa30BaHue,
AKOJIOTHYECKHE (PAKTOPBI, SKOCUCTEMA, TTPOYIIEHThI, KOHCYMEHTHI,
PEAYICHTHI, ST MATAHU, SKOJIOTHYeCcKasl MUpaMHIa, OMOTeOIeHO3,
ouocdepa

YMeHue uznaratb OMOJIOTHYECKE TeoprH (IBOITIOIIMOHHAS Teopus Y.
HapBI/IHa, CUHTCTHUYCCKAA TCOPUA BBOJ'IIOHI/II/I), 3aKOHBI 1 3aKOHOMCPHOCTH
(3aponsiieBoro cxoactBa K.M. Bapa, yepenoBaHus r1aBHBIX
HarpaBieHu# u myrtei sBotonnu A.H. CeBeprioBa, yuenus o 6uochepe
B.U. BepHaickoro), onpenensaTh TPaHHIIbl KX TPUMEHUMOCTH K JKUBBIM
CUCTEeMaM




YMeH#ue Bi1aieTh METOaMU HAy4YHOTO MTO3HAHUS B OMOJIOTUH
(HabmroICHNE M OMMCAHUE KUBBIX CUCTEM, IIPOIICCCOB U SBJICHUN;
OpraHu3aIys ¥ IPOBEICHUE OMOJIOTMYECKOTO IKCIIEPUMEHTA,
BBIJIBUOKEHUE TUIIOTE3bI; BBISIBIICHUE 3aBUCUMOCTH MEXKIY
HCCJIeyEMbIMU BETMYMHAMU, OOBSICHEHHE MOJYyYEHHBIX Pe3yJIbTaTOB,
WCIIOJIb30BAaHHBIX HAYYHBIX OHATUI, TEOPUHN U 3aKOHOB; YMEHUE JEIaTh
BBIBOIbl HA OCHOBAHHH IOJYYEHHBIX PE3yJIbTaTOB)

YMeHune BBIIEATh CYIECTBEHHbIE IPU3HAKU CTPOCHUS OMOIOTNYECKUX
00BEKTOB: BUJIOB, MOMYJISILIUM, TPOYLIEHTOB, KOHCYMEHTOB, PEIYLIEHTOB,
OMOreoLeHO30B U IKOCUCTEM; OCOOEHHOCTH MPOLIECCOB HACIIEICTBEHHOMN
U3MEHYMBOCTHU, ECTECTBEHHOI'0 0TOOpA, BUA00Opa30BaHMU,
IPUCIOCOOIEHHOCTH OPTaHU3MOB, AEHCTBUS 3KOIOTHYECKUX (PaKTOPOB
Ha OpPraHu3MBbl, IEPEHOCA BELIECTB U I10TOKA SHEPTUU B IKOCUCTEMAX,
AQHTPOIIOTEHHBIX U3MEHEHHUH B DKOCUCTEMAX CBOEH MECTHOCTH,
KPYrOBOpPOTa BEIIECTB 1 OMOTE€OXMMUYECKHX IIMKIIOB B Orocdepe

YMeHue IMPUMCHATH TOJTYUCHHBIC 3HAHUA IJIA 00BICHEHHUS
OMOJIOrNYECKUX MPOLIECCOB U SIBICHUM, I IPUHATHS

MPAKTUYCCKUX peHIeHI/Iﬁ B HOBCGHHGBHOﬁ KH3HU B LCIIIX o0OecrieyeHus
0€30I1aCHOCTH CBOETO 3/I0POBbSI U 3/I0POBbsS OKPY’KAIOIIKX JIFOJEH,
cOOJII0ICHHSI HOPM IPAMOTHOTO MTOBEACHUS B OKPYXKAIOIIeH NpupogHOn
cpezie; MOHUMaHue He0OXOAMMOCTH UCIIOIb30BaHUs TIOCTUKEHUN
COBPEMEHHOM OMOJIOTHH AJIs PALlMOHAIBHOTO IPUPOIOTIOIb30BAHUS

YMeHHe peniath JIeMEHTapHbIe OHOIOrMYECKHE 3a/1aul, COCTaBIISTh
CXEMBI MEePEeHOCca BEIISCTB U DHEPIHH B 3KOcHCTeMax (LIeTH MUTAHUS)

YMeH#ue BBIOHATH Ta00paTOPHBIE U TPAKTUYECKHE PAOOTHI, COOIIOIATh
npaBuia Mpu paboTe ¢ yueOHbIM U 1a00paTOpHBIM 000pYIOBAHUEM

YMeHHne KpUTUYECKH OLIEHWBAaTh U MHTEPIPETHUPOBATH HHPOPMALIUIO
OMOJIOrNYECKOT0 COAEPIKaHUs, BKIIIOUYAIOIIYIO [1CEBJOHAYYHbIE 3HAHUS U3
pasnu4HbIX uctounnkoB (CMU, Hay4HO-TIOMYISIpHBIE MaTepHAIIbI);
paccMaTpuBaTh rI100aIbHBIE SKOJIOTHYECKHE TPOOIEMBI COBPEMEHHOCTH,
(GbopMHpOBATH IO OTHOLLIEHUIO K HUM COOCTBEHHYIO MO3HIINIO

10

YMeHnue co3iaBath COOCTBEHHBIE MMCEMEHHBIE U YCTHBIE COOOIICHHUS,
0000611251 OMOJTOTHYECKYI0 MH(POPMAIIUIO U3 HECKOJIBKUX UCTOYHUKOB,
rPaMOTHO UCIOJB30BaTh MOHATUHHBIN anmapatr OHOJIOTHU

IIpoBepsiemble 3J1eMeHTHI COAEPKAHUS

Kon

IIpoBepsiemble 3J1eMeHTHI COAEPKAHMUS

DBOJIIONUOHHAS OUOJIOTUSA

11

DBOJIIOIIMOHHAS TEOPHUS U €€ MECTO B OMOJIOTHH.

CBuzerensCcTBa 3BONONNH. []aeoHTOIOrHYECKHE: TOCTIEJ0BATEIbHOCTh
MOSBJICHUS BUJIOB B AJICOHTOJIOTHUECKON JIETOMUCH, TTEPEXOTHBIE
dopmel. buoreorpaduyeckue: cxoAacTBo U paznuuue payH u (iop
MaTEepPHKOB U OCTPOBOB. DMOPHOJIOTHUECKHUE. CXOJCTBA U Pa3IHyIUs




SMOPHOHOB Pa3HbIX BUJOB MO3BOHOYHBIX. CpaBHUTEIHHO-
AHATOMUYECKHE: TOMOJIOTUYHBIE, AHAJIOTUYHBIE, pyIUMEHTapHbIC
Oprasbl, aTaBU3Mbl. MOJIEKyIIpHOOMOXUMUYECKHUE. CXO/ICTBO
MEXaHH3MOB HACJICJICTBEHHOCTH U OCHOBHBIX METaOOIMUECKUX MTyTeH Yy
BCEX OPraHu3MOB

1.2

OponmouronHas Teopus Y. Jlapsuna. [Ipeanocbuiky BO3HUKHOBEHUS
JTapBUHU3MA. [[BHKYIIHE CHIIBI SBOJIIOIMH BHIOB 110 JlapBUHY
(130BITOYHOE Pa3MHOKEHHE ITPH OTPAHUYEHHOCTH PECYPCOB,
HeonpeaenéHHast U3MEHYUBOCTh, OOpb0a 3a CyIECTBOBAHUE,
€CTECTBEHHBII 0TOOD)

1.3

Cunternyeckas teopust 3Bosonuu (CTD) u 0OCHOBHBIE €€ MOJOKCHHS.
MuxkposBosmtouus. [Tomynsiius kak eAMHUIA BUAA U SBOJTIOLUU

14

JBmxyiiue cuibl ((akTopbl) BOIOIMH BUIOB B IPUPOJIE.
MyTanuoHHbIH npoLecc 1 KOMOMHATHBHAS U3MEHUYUBOCTb.
[MomynsiuoHHbIe BOTHBI U apeii¢ reHoB. M30msmus 1 MUTpanus.
EcrectBenHsblIi 0T00p — Hanpasisonuil Gpakrop 3Boarond. OopMeI
€CTECTBEHHOI'0 0TOOpA.

[Tprcnoco0aeHHOCTh OPraHU3MOB Kak pe3ysbTatT 3BoJronuu. [Ipumepst
IpUCTIOCOOIEHUH Y OpraHu3MoB. ApoMop(}o3bl U UM0a Al Tal|H.

Bun u Bunoo6pasosanue. Kpurepun Buga. OcHOBHBIE (hOPMBI
BU000pa30BaHus: reorpauyeckoe, IK0JIOTHIecKoe

1.5

MakponsBostrorus. @opMbl IBOJIIOIUH: (DUIIETHYCCKAs, TUBEPTCHTHAS,
KOHBEpreHTHas1, apauienbHas. HeodpatuMocTs 3BOMTIOIUMN

Bo3HukHOBEHHE U Pa3BUTHC ) KU3HU HA 3emite

2.1

JloHay4yHbIe IPEICTaBICHU O 3apOKICHUU )KU3HU. Hay4yHble runoressl
BO3HUKHOBEHUS HU3HU Ha 3emiie. a0MoreHe3 U MaHCIepMusl.
XUMHYeCKas IBOJIOLHUA. DKCIIEPUMEHTAIILHOE ITOATBEPKICHNE
XUMHUYECKOU dBOJIIONNH. HadaapHbIe dTambl OMOI0rMYeCKOM YBOIIOLINH.
I'mnore3za PHK-Mupa. IlepBele kieTkn u ux sBoonus. PopmupoBaHue
OCHOBHBIX I'DYIII ’KMUBBIX OPTaHU3MOB

2.2

Pa3BuTHe xxu3HM Ha 3emie 1o 3paM u nepuojaaM. Karapxeit. Apxeiickas
u npotepo3oiickas 3pbl. [laneo3olickas spa u €€ neprobl: KeMOpHICKHI,
OPJIOBUKCKHM, CHUTYPUHCKUI, TEBOHCKUM, KAMEHHOYTOJIbHBIN, IEPMCKHUH.
Me3o30lickas opa 1 €€ epruoabl: TPUACOBBIN, FOPCKUM, MEJIOBOM.

KaiiHo3zolickas 3pa 1 €€ neproibl: MaJeOreHOBbIN, HEOTEHOBBIH,
AHTPOTIOT€HOBBIN. XapaKTepUCTUKa KIMMAaTa U T€0JOTHYECKUX
nporieccoB. OCHOBHBIE ATAIbI BOJIOINNH PACTUTEIHHOTO U )KUBOTHOTO
mupa. ApoMopo3bl y pacTeHul U )KUBOTHBIX. [losiBIeHUE, paciBeT U
BBIMUpAHUE IPYIII )KUBBIX OPraHU3MOB

2.3

CucTtema OpraHm4ecKoro Mupa Kak oTpakeHue 3Booui. OCHOBHBIC
CHUCTEMAaTUYECKUE TPYIIbl OPraHU3MOB




2.4

DBOJIOLIMS YeJIOBEKAa. AHTPOIOJIOTUs Kak HayKa. Pa3Burue
MPEJCTABICHUN O TPOUCXOKICHUH YeJIOBEKA. METOIbl U3yUEHHUS
aHTpornoreHe3a. CXoACTBa U pa3IMyuus YEJI0BEKA U KUBOTHBIX.
CucremaTn4ecKkoe I0JI0KEHUE YETI0BEKa.

Jerxymme cuibl (hakropsl) aHTpororeHe3a. HaceacreenHast
U3MCHYMBOCTb M €CTECTBEHHBIN 0TOOP. OOIIECTBCHHBIN 00pa3 KU3HH,
U3rOTOBJICHUE OPY/IHI TPY/a, MBIILJICHHE, PEYb

2.5

OCHOBHbBIE CTaIMM U BETBU HBOJIIOIIMU YEJIOBEKA: aBCTPAJIONUTEKH,
UYenosek ymenbii, YenoBek npsiMoxoasinii, YemoBek HeaH1epTaabCKUi,
Yenosek pazyMHblid. HaX0qKku HCKOMAEMbIX OCTAHKOB, BPEMS
CyIIIeCTBOBaHMS, 00JIACTh PACIPOCTPAHEHHS, 00BEM TOJIOBHOTO MO3ra,
o0pa3 *KU3HU, OPYAUS

2.6

Yenoseueckue pacbl. OCHOBHBIC OOJIBIIKE PAChI: €BPOIICOH THAS
(eBpaswuiickas), Herpo-aBCcTpaiouaHas (IKBATOPUAIbHAS), MOHTOJIOUHAS
(asmarcko-amepuKkaHckas). YepThl IPHCIIOCOOIEHHOCTH MPEACTaBUTENEN
YeJI0BEYECKUX PAC K YCIOBHUAM CYIIECTBOBAHMS. EIUHCTBO YEIOBEUECKHX
pac. Kputrka pacuszma

OpranusMebl ¥ OKpyKaromias cpeia

3.1

OKoJorus Kak Hayka. 3a7jaud U pasziesbl DKOJIOTuu. MeTozsl
HKOJIOTUYECKUX UCCIIEA0BAaHUI. DKOoJI0rnyeckoe MupoBo33penue. Cpebl
0oOuTaHUs OPraHU3MOB: BOJHAs, HA3€MHO-BO3/IyIIIHAsl, [IOYBEHHA,
BHYTPUOpPraHU3MEHHAs

3.2

Okonornyeckue akropsl. Kiraccuukarys S5K0JI0OrH4eckux (pakTopos:
abuoTtnueckue, OMOTMUYECKUE U aHTpoIOreHHbIe. JlelicTBure
HKOJIOTHYECKUX (DaKTOPOB HAa OPTaHU3MBI

3.3

AbGuotnueckue GaKkTOphI: CBET, TEMIEPATYPa, BIAKHOCTD.
®dotonepuoansM. [IpucnocobeHuss opraHu3MOB K I€UCTBHUIO
abuotuyeckux (hakTopoB. buonornueckrue puTMbI

3.4

buotnyeckue akropsl. Buabl OMOTHYECKHX B3aMMOAEHCTBHIA:
KOHKYpEHIIUs, XUITHUYECTBO, Tapa3uTU3M, MyTyaInu3M, KOMMEHCAIN3M
(HaxJIeOHMYECTBO, KBAPTUPAHTCTBO), AMEHCAIIM3M, HEHTpaIn3M.
3HaueHue OMOTHYECKHUX B3aUMOAECUCTBUN JUIsl CYIIECTBOBAHUS
OpPraHU3MOB B IIPUPOJIHBIX COOOIIECTBAX

3.5

DKOJIOTUYECKUE XapaKTEPUCTUKHU NOMyIsiuuu. OCHOBHBIE OKA3aTeNn
MOMYJISIUAN ;. YUCIEHHOCTD, IIIOTHOCTh, POKIAEMOCTh, CMEPTHOCTb,
MPUPOCT, MUTpaLus. JJnHaMuKa YMCIEHHOCTH MOMYJSIUUA U €€
perysanus

COO6H.ICCTBO 1 OKOJOTHYCCKUE CUCTCMBI

4.1

Coo0r11ecTBO Opranu3MoB - 0uoteHo3. CTpyKTypbl OUOIIeHO3a: BHIOBA,
npocTpaHCcTBeHHas!, Tpoduueckas (rmurneBas). Buabl-qoMmuHanThl. CBSI3H
B OMOIIEHO3€E

4.2

DKojoruveckue cucreMsl (3KocucTeMbl). IToHsTHE 00 SKOCHUCTEME U
ouoreorieHo3e. OyHKITMOHATHHBIE KOMIIOHEHTHI YKOCUCTEMBI .




IPOAYLIEHThI, KOHCYMEHTBI, peAyLeHTbl. KpyroBopoT BelecTB U MOTOK
JHEpruM B 3Kocucteme. Tpoduueckue (MUIIeBbie) YPOBHU SKOCHCTEMBI.
[Tumessle nenu u cetu. OCHOBHBIE [TOKA3aTeNN 3KOCUCTEMBI: Oromacca,
npoayKuus. DKOIOTrNYECKHUE HI/IpaMI/II[BI: OpoaAyKIMH, YUCIICHHOCTH,
6uomaccel. CBOICTBA HIKOCUCTEM: YCTOHUMBOCTh, CAMOPETYJISALU,
passutue. Cykueccus

[TpuponHbIe 3KOCUCTEMBI. DKOCUCTEMBI 03EP U PEK. DKOCHCTEMA
XBOWHOTO WJIM HIMPOKOJIMCTBEHHOTO JIeca.

4.3 AHTPOTIOT€HHBIE YKOCUCTEMBI. ATPOIKOCHCTEMBI. Y POOIKOCUCTEMBI.
buonornueckoe u X03MCTBEHHOE 3HAYEHNUE ArPOIKOCUCTEM U
yp6oskocuctem. bruopaznooOpasue kak (pakTop yCTOHYUBOCTH
skocucteM. CoxpaHeHne OMOIIOTHYECKOTO pasHOOOpa3us Ha 3emMiie

VYuenne B.W. Bepnaackoro o 6uocdepe. I'paHuiisl, cOCTaB ¥ CTPYKTypa
ouocdepsr. XKupoe BemecTBo U ero ¢pyHkuuu. OcodenHoctu ouochepsl
KaK riao0anbHOl 3KocucTeMbl. JIuHaMU4YecKoe paBHOBECHE U 0OpaTHas

4.4
CBs13b B Onocdepe. KpyroBopoThl BemecTB U OMOT€OXUMHYECKUE TTUKITBI
aseMenToB (yriaepoaa, a3ota). 30HaIbHOCTh 6uochepbl. OCHOBHBIE
OHOMBI CcyIIN
UYenoseuecTBo B 6uocdepe 3emiin. AHTPONIOreHHbIE U3MEHEHUSI B
ouocdepe. [MobanbHBIE SKOJOTHUECKHUE TTIPOOIEMBI.

4.5

OcHoOBa paliMOHAJIBHOTO YNPABIEHUS IPUPOJHBIMU PECYPCAMHU U UX
UCIOJIb30BaHue. JlocTuykeHust OMONIOTMM U OXpaHa MPUPOAbI

Ilepeuens npoBepsiembix HA EI'D mo Omosoruun
TpedoBaHuil k pe3yabraram ocsoeHuss OOII COO

Kon
NpoBepsieMOro
TpeOOBaHNS

IIpoBepsiemble TpeOOBaHUSA K NMPeAMETHBIM pe3yJIbTATAM OCBOEHHS
OOII COO Ha ocHoBe PI'OC

CdopmupoBaHHOCTH 3HAHUN O MECTE M POJIM OMOJIOTHH B CUCTEME
€CTECTBEHHBIX HayK, B (JOPMHUPOBAHUM COBPEMEHHOMN
€CTECTBEHHOHAYYHON KapTUHBI MUPA, B IO3HAHUU 3aKOHOB MPUPOJIBI U
pelIeHUH KU3HEHHO BAXKHBIX COIMATBHO-ITUYECKHUX, YKOHOMHUYECKHUX,
AKOJIOTHUECKUX MPOOIEM UETOBEUECTBA, a TAKXKE B PEIICHHH BOIIPOCOB
paIrMoHAIBHOTO PUPOIOIIOIH30BaHUS, B POPMUPOBAHUH IIEHHOCTHOTO
OTHOINICHHUS K MPUPOJIE, OOIIECTBY, YETIOBEKY; O BKIIAJE POCCUUCKUX U
3apyOEKHBIX YUEHBIX- OMOJIOTOB B pa3BUTHE OMOJIOTUH

Brnanenue cuctemoli 3HaHUH 00 OCHOBHBIX METOJIaX HAYYHOTO
TTO3HAHMSI, UCTIOJB3YEMbIX B OMOJIOTHYECKUX MUCCIICTOBAHMSIX KUBBIX
00BEKTOB M IKOCHCTEM (OMHCaHUE, U3MEPEHUE, TPOBEICHUE
HAOJTIOICHNH ); CITOCOOaMU BBISABJCHUS U OIEHKH aHTPOIOTCHHBIX
W3MEHEHUH B PUPO/IE.




YMeHHe BBIIBUTaTh TUIIOTE3bI, IPOBEPITh UX IKCIEPUMEHTAIBHBIMA
cpencTBamMu, GopMyIUPYS 1SN UCCICTIOBAHUS, AHATTM3UPOBATh
IIOJIy4YECHHBIE PE3YJIbTAThI U JEJIaTh BHIBOJIBI.

BrIsiBICHME 3aBUCMMOCTH MEXY HCCIEAYEMBIMH BEIMYMHAMH,
00BSICHEHHUE MOJIyYCHHBIX PE3YJIbTaTOB U (POPMYITHMPOBAHUE BHIBOJIOB C
HCIIOJIb30BAHUEM HAy4YHBIX IIOHATUH, TEOPUH U 3aKOHOB

YMeHue BJIaJIeTh CHCTEMON OMOJIOTMUECKUX 3HAHUHM, KOTopast
BKJIFOYAET: OCHOBOIIOJIAralonue ONOIOrHUECKUE TEPMUHBI U TTOHSITHS
(>KM3HB, KJIETKA, TKaHb, OPraH, OPraHu3M, BHUI, IIOMYJISLNsS, SKOCUCTEMA,
ouoreHo3, buocdepa; MeTaboIM3M, TOMEOCTa3, KJICTOYHBI HMMYHUTET,
OnocuHTEe3 OeliKa, OMOMOIIMMEPHI, TUCKPETHOCTh, CAMOPETYJISIIHS,
CaMOBOCIPOU3BEICHUE, HACIEICTBEHHOCTh, U3MEHUYUBOCTD,
SHEPro3aBUCHMOCTbD, POCT U Pa3BUTHE); OHOJOTHUCCKUE TCOPHH:
kierounas teopus T. [lIBanna, M. [lIneitnena, P. BupxoBa; kiioHabHO-
cenektuBHOro ummynurera I1. Dpnux, .M. MeunukoBa, XxpoMOocOMHas
Teopus HacieACTBeH-HOCTH T. MopraHa, 3aKOH 3apOoIbIIIEBOTO
cxoactBa K. bapa, sBomtonnmonnas treopus Y. JlapsuHa, CHHTETHYECKAs
TEOPHs IBOJIIOLUH, Teopus aHTponorenesa Y. /lapsuHa; Teopust
6uoreonieno3a B.H. Cykauésa; yuenue H.J. BaBunosa o nentpax
MHOT000pa3us ¥ MPOUCXOKICHUS KyJIbTypHBIX pacTeHul, yuenune A.H.
CeBep1i0Ba 0 yTSX U HANPABIEHUAX HBONIIOLMH, yueHue B.1.
Bepuanckoro - o ouocdepe); 3akoHb! (€IHHOOOPA3HsI TOTOMKOB
MEePBOro MOKOJEHUSI, PACIICTUICHUS TPU3HAKOB, HE3aBUCUMOTO
HACJIEIOBaHUS MpU3HAKoB ['. MeHaens; CUemIeHHOrO HacleI0BAHUS
MIPU3HAKOB U HapylieHus cuersieHus: reHos T. Moprana;
FOMOJIOTUYECKUX PSAOB B HACIEIACTBEHHOM n3MeHunBOoCcTH H. 1.
BasunoBa,; renerudeckoro paBHoBecust [[x. Xapau u B. Baiin6epra,
3apozsimeBoro cxoncta K. bapa; ouorenernyeckuii 3akoH J. ['exkerns,
®. Mrosutepa); IPUHIUTBI (YUCTOTHI TaMeT, KOMIJIEMEHTAPHOCTH);
npaBuia (MuauMyma FO. JInbuxa, 5K0JIOTHYeCcKO# MUpaMHUIbl YUCel,
OHMOMAacCChI U HEPTHH); THIOTE3bI (KoarepBaTHoit A.W. OnapuHa,
nepBuyHOTO OynboHa J[xk. Xonaeina, mukpochep C. Doxkca, pudo3numa
T. Uek)

VYMmenue pemaTbh NOMCKOBLIC OHOJIOrHYECKHE 3a4a4M, BbISIBIISITH
NMPUYNHHO-CIICACTBCHHBIC CBA3U MCIKAY UCCICAYCMbIMHU
OHOJOTrHYECKUMH 06T)€KTaMI/I, IpoueccaMu M sIBJICHUSAMU; [€JIaTh
BBIBOJIBI M IIPOTHO3BI HA OCHOBAHWH MOJYYCHHBIX PE3YJIbTATOB,
COCTABJIAATb TCHOTHUIIMYCCKHUEC CXEMbI CKPCIIWBAHUSA TJIA pa3HBIX TUIIOB
HacCJICAOBaHUA ITPU3HAKOB Y OPTaHU3MOB, COCTABJIATH CXEMBI IICPECHOCA
BCIICCTB X DHEPIrUH B 3KOCUCTEMAX (HCHI/I IIUTaHus, IMAIICBLIC CeTI/I)

YMeHue ycTaHaBIMBaTh B3aUMOCBSI3U MEX]y CTPOCHHUEM U (PYHKIMSIMHU:
OpPraHOMJIOB, KJIIETOK pa3HbIX TKAHEH, OpraHaMU U CUCTEMaMHU OPTraHOB y
pacTeHMi, KUBOTHBIX U YEJIOBEKa; MEKy dTarlaMi OOMeHa BEIlECTB,;
JTanaMy KJIETOYHOI'O LIMKJIA U )KU3HEHHBIX LIUKJIOB OPraHU3MOB,
sTanamM SMOPUOHAIBHOTO Pa3BUTHSI; TEHOTUIIOM U (PEHOTHUIIOM,
(deHoTunom u pakropamu cpesibl OOUTaHUS; TPOLIECCAMH IBOJIIOLIUY;
JBHKYIIMMH CHJIAMH aHTPOIIOTE€HE3a; KOMIIOHEHTAMU PA3IN4YHBIX
HKOCHUCTEM U MPUCTIOCOOTICHUSAMHU K HUM OPIaHU3MOB




YMeHue BBIICNATH CYIIECTBECHHBIC PHU3HAKN: CTPOCHHS BUPYCOB,
KJIETOK MIPOKAPUOT U DYKAPUOT; OJHOKIETOYHBIX U MHOTOKJIETOUHBIX
OpraHM3MOB, BU/IOB, OMOTCOIICHO30B, 3KOCHCTEM U OHOC(EpHI; CTPOCHHUS
OPTaHOB U CHCTEM OPraHOB PACTCHMM, )KUBOTHBIX, UEJIIOBEKA; MPOLIECCOB
’KU3HEAEATEIBHOCTH, IPOTEKAIOIINX B OPraHU3MaX PACTCHUH,
KHBOTHBIX U YEJIOBEKAa; OMOJIOTUYECKHX TPOLIECCOB. 0OMEHA BEIIECTB
(mMerabosm3M), HHGOPMAIIMHU U TIPEBPAIICHHS SHEPTUH, OpPOKEeHUS,
aBTOTPO(HOTO U reTepoTpoHOr0 THUIIOB MUTAHUS, (POTOCHHTE3a U
XEMOCHHTE3a, MUTO3a, MEei{03a, raMeToreHe3a, IMOpHoreHesa,
MOCTAMOPHOHAILHOTO Pa3BUTHSA, PA3MHOKEHUS, WHAUBHUYaIbHOTO
pa3BUTHS OpraHu3Ma (OHTOreHe3a), B3aUMOCHCTBUSI TEHOB, FETEPO3UCA,;
JeWCTBUI HCKYCCTBEHHOTO 0TOOpa, CTAOMIM3UPYIOLIETO, ABMKYIIETO U
Pa3pBIBAIOIIETO €CTECTBEHHOTO 0TOOPA; aJUIONAaTPUUECKOTO U
CHMITaTPUYECKOTO BUI000Pa30BaHMsI; BIUSHUS IBHKYIIUX CHIT
9BOJIIOLIMY HA TeHO(POH/I TOMYJISALUH; TPUCTIOCOOJICHHOCTH OPraHu3MOB
K cpeie oOuTaHusl, YepeIOBaHNs HAPABJICHUH SBOJIIONNHN; KPYTOBOPOTA
BEILIECTB U ITOTOKA YHEPTUH B IKOCUCTEMAX

ChopMUpPOBaHHOCTh YMEHUS BBIJICIISATH CYIIIECTBCHHBIC TPHU3HAKH
BHPYCOB, KJIIETOK ITPOKAPUOT U FYKAPUOT; OAHOKICTOUHBIX U
MHOTOKJIETOYHBIX OPTaHU3MOB, BUIOB, OMOTEOIIEHO30B U SKOCHCTEM;
0CcOOEHHOCTH MPOIECCOB OOMEHA BEIIECTB M MPEBPAILECHUS SHEPTUH B
KJIIETKe, (DOTOCHHTE3a, IIIACTUYECKOTO M SHEPTeTUIECKOr0 OOMEHA,
XEMOCHHTE3a, MUTO3a, Mei03a, OTUIOZ0TBOPEHUS, PA3BUTHS U
Pa3MHOKEHHUSI, MHAUBUIYaIbHOTO Pa3BUTHS Opranu3Ma (OHTOreHe3a),
00pbOBI 32 CYIIECTBOBaHKE, €CTECTBEHHOT0 0TOOpa, BU000pa30BaHus,
MPHUCIIOCOOJICHHOCTH OPTaHU3MOB K CpeJie OOMTaHUs, BIUSHHUS
KOMITOHCHTOB 3KOCHCTEM, aHTPOIIOTCHHBIX W3MEHEHHUH B DKOCHCTEMAaX
CBOEH MECTHOCTH, KPyrOBOPOTa BEIIECTB U MPEBPAIECHUS YJHEPTHH B
ouocdepe

YMeHHe UCTIOIB30BaTh COOTBETCTBYIOIINE aPTYMEHTHI, OMOJIOTHUYECKYIO
TEPMHUHOJIOTHIO U CHMBOJIUKY JIJIS I0Ka3aTeIbCTBA POJICTBA OPTraHU3MOB
Pa3HBIX CUCTEMATHUYECKUX TPYII; B3AHMOCBSI3H OPTaHU3MOB U CPEIbI
oOWTaHUs, €AMHCTBA YEIIOBEUYECKHUX Pac; HEOOXOIMMOCTH 310POBOTO
o0Opa3za KU3HHU, COXpaHEeHUs pa3HO00pa3usi BUIOB M SKOCHCTEM KakK
YCIIOBUS COCYILIECTBOBAHUS IPUPOJIBI U YEIIOBEUECTBA

YMeHue KpUTHYECKU OLIEHUBATh HH(OPMALINIO OMOJIOTHYECKOTO
COJIEPKaHUs; HUHTEPIIPETUPOBATh 3TUUECKUE aCIIEKThI COBPEMEHHBIX
HCCIIeIOBaHUM B OMOJIOTHH, MEIUIIMHE, OMOTEXHOJIOTHUH; pacCMaTpUBaTh
r7100abHbIe HKOJIOTHYECKHE MPOOIeMbl COBPEMEHHOCTH, (POPMHUPOBATH
10 OTHOILLIEHHUIO K HUM COOCTBEHHYIO MO3UIUIO

ITepedennb 31eMeHTOB cofepxaHusi, NpoBepsieMbIX Ha EI'D no 6mosnorun

Kon

IIpoBepsieMblii 3JIEMEHT COJePKAHUSA

Bbnonornsa xak HayKa. JKuBBle cucTeMBI 1 UX HU3YUCHUC




1.1

CoBpemenHas OuoJorus - KOMIJIEKCHas Hayka. bronornueckue Hayku 1
n3y4yaeMble UMU IpoOiemMbl. DyHIaMEHTANIbHbBIC, TPUKIIAAHBIC U TOMCKOBBIE
Hay4YHBIE UCCIIEIOBAaHUS B OMOJIOTHH.

3Ha4yeHne OMOJIOTUH B (POPMUPOBAHUH COBPEMEHHOM €CTECTBEHHO-HAYYHOMH
kaptuHbl Mupa. [Ipodeccuu, cBsizannbie ¢ Ononorueii. 3HaueHne OMOJIOTHH B
MPAKTUYECKOH JICATEIILHOCTH YEJIOBEKA: METUIIMHE, CEJIbCKOM XO035HCTBE,
MIPOMBIIIIJICHHOCTH, OXPaHe MPUPOIBI

1.2

JXKuBbie cucTemMbl Kak mpeaMeTr uzydeHust 0nojoruu. CBOMCTBA )KUBBIX CHCTEM:
€IUHCTBO XUMHUYECKOI'0 COCTaBa, JUCKPETHOCTD U LEJIOCTHOCTD, CII0KHOCTb U
YIOPSAIOYEHHOCTb CTPYKTYPBI, OTKPBITOCTh, CAMOOPraHU3aLus,
CaMOBOCIIPOU3BEACHUE, PA3APAKUMOCTb, U3MEHYUBOCTD, POCT U pa3BUTHE.

YPpOBHM OpraHU3alMH )KUBbIX CUCTEM: MOJICKYJISIPHBIN, KJIETOUHBIN, TKAHEBBIH,
OpraHU3MEHHBIN, MONYJIALMOHHO-BUI0BOM, 3KOCUCTEMHbIN
(6uoreornieHoTHUECKUiT), OrocdepHbIit. [Iporiecchl, MPOUCXOASIIHE B KUBBIX
cucremax. OCHOBHBIE PU3HAKH KUBOTO. JKU3HB Kak (hopMa CyIecCTBOBaHUS
MaTepuu

1.3

Mertoabl Ononoruueckoil Hayku. HaGmronenue, naMepenue, SJKCIepuMEHT,
cucreMmarusanys, Meraasains. [lonsaTie o 3aBUCHMOI U HE3aBUCUMOM
nepemeHHou. I inannpoBanue skcnepumenta. [locraHoBKa U mpoBepka
runote3. Hynesas runoresa. [lonsitue BeIOOpKH 1 €€ 1ocToBepHOCTh. Pa3zdpoc
B OMosoTnYecKkux JaHHbIX. OIeHKa JOCTOBEPHOCTH MOJTyYEHHBIX PE3YIIbTATOB.
IIprunHBI HCKa)KEHUS PE3YIBTATOB IKCIIEpUMEHTA. [oHsITHE cTaTUCTUYECKOTO
TecTa

Knerka kak Ouojoruyeckas cucremMa

2.1

Krnetka — cTpykTypHO-(QyHKIIMOHAIbHAS €IMHULA )KUBOTO. IcTOpHS OTKpBITHS
kietku. Pabotsl P. I'yka, A. JleBenryka. Knerounas teopus (T. LlIBann, M.
Hlneiinen, P. Bupxos). OCHOBHbIE MOJ0KEHH COBPEMEHHOM KJICTOUHOM
Teopun. MeToabl MOJIEKYJISIPHOM U KJIETOYHOW OMOJIOTUU: MUKPOCKOIINS,
xpomarorpadus, 31eKTpopope3, METOJ] MEYEHbIX aTOMOB, AU(depeHnnanbHoe
LHEeHTpU(pyrupoBaHue, KyJIbTUBUPOBAHUE KIETOK

2.2

XHWMHMYECKUH COCTAB KIETKH. Makpo-, MUKPO- U yJIbTPaMUKpPO3IeMEHThL. Bona
U €€ poJIb KaK pacTBOPUTEINS, peareHTa, y4aCTUE B CTPYKTYPUPOBAHUU KIIETKH,
TeIUIoperyisauuy. MuHepanbHble BEIIeCTBA KJIETKH, UX OMOJIOTHYEcKast poJib.
Posbp KaTHOHOB ¥ aHUOHOB B KJIETKE.

buonornueckue noiaumepsl. benkn. AMUHOKUCIOTHBINA cOCTaB OEKOB.
CtpykTypbl 6e1K0BOI MOsieKybl. [lepBuuHas cTpykTypa Oenka, menTuaHast
CBs13b. BTOpHUHast, TpeTUuHAasi, YeTBepTHUYHAs CTPYKTYpHI. JleHaTyparusi.
CsoiicTBa 6enkoB. Knaccuduxamus 6enkoB. buonornyeckue pyHKuu O€nKoB.

YruneBoabsl. MOHOCaxapubl, IUCAXapUAbl, OJIMTOCAXAPUIBI U ITOJIMCAXAPUIBL.
OO0muit I1an cTpoeHus U PU3NKO-XUMUYECKHE CBOWCTBA YIIIEBOJIOB.
buonornyeckue GyHKINU YTIIEBOJIOB.

JIumuapl. ['unpodpunsao-runpodoOHbIe cBoicTBa. Knaccupukarus Tunmmos.
Tpurnuuepunsl, pochonunuasl, BOCKH, cTepouibl. buonornueckue GyHKIUU




nunaoB. O01mme cBolicTBa OMOTOTHIECKUX MEMOPaH — TEKY4YECTh,
CIOCOOHOCTH K CaMO3aMbIKAHHIO, TTOTYTIPOHUIIAEMOCTb.

Hyxneunossie kucnotsl. JJHK u PHK. CtpoeHne Hyk1eMHOBBIX KHCIIOT.
Hyxneotuasl. [Tpuniun komrmementapHocta. [IpaBuio Yapradoa.
Crpyxrypa JHK — nBoiiHas criupans. MecTOHaxX0XAeHNUE U OMOIOTHYEeCKHe
¢bynkunn JIHK. Buger PHK. @yakiiuu PHK B kiietke.

Crpoenune monekynbl AT®. Makposprudeckue cBs3u B moJiekyse ATO.
buonoruueckue pynkimn AT®. BoccTaHOBNIEHHBIC IEPEHOCUUKH, UX
¢dbynkuum B kietke. CexkBenupoBanue JJHK.

CrpykTypHast OMOJIOTHs: OMOXUMHUYECKHE U OMO(DU3NIECKHE NCCIIeTOBAHMS
cOCTaBa M MPOCTPAHCTBEHHOM CTPYKTYpPbl OMOMOJIEKYJI

2.3

Tunsl KIETOK: SyKapuOTHYECKasi U MPOKApUOTHUECKAS.
CtpykTypHO(DYHKIIMOHAILHBIC 00pa30BaHUS KIICTKH.

Crtpoenue npokapuotTudeckon kietku. Kierounas ctenka OakTepuii U apxei.
OcoOeHHOoCTH CTpOEHUS reTepoTPOodHOM U aBTOTPOPHOM MPOKAPUOTHUECKUX
KJIETOK. MecTo M poJib MPOKAPUOT B OMOLIEHO3AaX.

Ctpoenue U QyHKIIMOHUPOBAHUE SYKAPHOTHUYECCKOM KieTkH. [Ia3maTiueckas
MemOpana (masmaiemma). CTpyKTypa 1ma3MaTndeckoi MeMOpaHHbI.
TpaHcnopT BEIlIeCTB Yepes3 MIa3MaTuIecKyt0 MeMOpaHy: MacCHBHBIN
(mapdy3ust, ooneruéunas quddysust), akTUBHBIN (TIEPBUYHBII U BTOPUYHBIN
aKTHBHBIN Tpancnopt). [lonxynponuiiaeMocts MeMOpanbl. PaboTa HaTpwHii-
KaJINEBOTO HAcoca. DHJIONUTO3: MUHOIUTO3, (DaromuTo3. IK30IMUTO3.
Kinerounas crenka. CTpykTypa U pyHKIUH KIETOUYHON CTEHKH PACTECHHI,
rpuboB.

Huromnnasma. [{lutozomns. Lutockener. [IBmwkenue nurorminazMel. OpraHouasl
kieTku. OgHOMeMOpaHHbIE OPTraHOU bl KIIETKU: SHAOIIa3MaTHIeCcKast CeTh
(BIIC), anmapat I"onbKH, TU30COMBI, UX CTpOeHHE U QyHKIMU. B3anMocBs3b
O0JTHOMEMOpaHHBIX OPTaHOHUIOB KJIETKU. CTpOEHHE TPaHYISIPHOTO PETUKYIyMa.
Cunre3 pacTBopuMbIX O0enkoB. CUHTE3 KJIETOYHBIX MeMOpaH. [mankuit
(arpanynspHBIi) SHIOMITa3MaTHYECKUH peTUKyIyM. CekpeTopHast QyHKIUsA
anmapara ['onbpku. TpaHCIOPT BELIECTB B KJIETKE. Bakyonu pacTUTENbHBIX
kierok. Kierounsiii cok. Typrop.

HOHyaBTOHOMHLIC OpraHoOXJbl KJICTKU. MUTOXOHOPHH, IIJIACTHUIBI.

Crpoenue u GyHKIIMM MUTOXOHAPUHN U miacTua. [lepBuunbie, BropuyHbie U
CJIO’KHBIE TUIACTH]IBI (POTOCHHTE3UPYIOIIMX DYKAPUOT. XJIOPOIIACTHI,
XPOMOILIACTHI, JIEMKOIUIACTHI BBICIINX PACTEHUMN.

Hemem0Opannbie opranou sl kiieTku CTpoeHne u GyHKIIMH HEMEMOPaHHbIX
OpraHouJ0B KJIeTKH. Pubocomel. MukpoduiameHTsl. MblIIeYHbIE KIETKH.
Muxkpotpy6ouku. Kietounsliif entp. CTpoeHHe U ABHKEHUE KT'YTUKOB U
pecHndek. MUKpOTpyOOUKH HUTOIUIa3Mbl. LleHTpHOIIb.




Snpo. Obonouka sapa, XpOMaTH, KAPHOIIIa3Ma, SIPHIIIKH, UX CTPOCHHE U
¢bynkuuu. SnepHslii 0enkoBblid MaTpuKC. [IpocTpaHCTBEHHOE PacIIoIOKEHUE
XpoMocoM B HHTepGha3HOM sape. benku xpoMaTHHa — TUCTOHB.

Kiierounsie BkiatoueHus. CpaBHUTENIbHASI XapaKTEPUCTUKA KIETOK 3YKApUOT
(pacTuTeNnbHOM, )KUBOTHOM, TPUOHO)

2.4

AccUMUIISINS ¥ TUCCUMIISIINS — IBE CTOPOHBI MeTabom3ma. Tumbsl oOMeHa
BEILIECTB. aBTOTPOGHBIN U reTepoTpodHbIN. YYacTue KUCIOPoia B OOMEHHBIX
nporeccax. JHepreruyeckoe odecrneyenne kKietku: npespamenne ATD B
0oOMeHHBIX Tporieccax. @epMEHTAaTUBHBIN XapaKTep pPeaKkIuii KIETOYHOTO
MeTrabosin3ma. DepMEeHTHI, UX CTPOCHUE, CBOMCTBA U MEXAHU3M JICHCTBHUS.
KodepmenTtsl. OTnuumst pepMEHTOB OT HEOPTraHUYECKUX KaTalu3aTOPOB.
benku-akTUBAaTOPHI M OCIKU-HHTUOUTOPHI. 3aBUCUMOCTh CKOPOCTH
(hepMEHTAaTUBHBIX PEAKIIUN OT Pa3IMUHBIX (PaKTOPOB.

[lepBHUYHBII CUHTE3 OPraHUYECKHUX BEIIECTB B KiieTKe. PotocuuTe3. Poib
XJIOPOILIACTOB B Ipouecce porocuHTe3a. CBETOBas U TEMHOBas (a3bl.
[IponykTuBHOCTH (hoTOCHHTE3a. BiausiHue pa3anuHbIX (aKTOPOB HA CKOPOCTh
¢dorocunTe3a. 3HaueHne HOTOCHHTE3A.

Xemocunres. PazHooOpa3ue opraHu3MoB-XeMOCUHTETHKOB:
HUTpUPUUMPYIOIINE OaKTEPUH, KeJe300aKTepru, cepoOaKTEPHH, BOJOPOIHbIE
OakTepuy. 3HaUEHUE XEMOCHHTE3a.

AnaspoOHbIe opranu3mMsl. Buasl Oposkenus. [IpoaykTsl OposkeHHs U UX
WCTIOJIH30BAHUE YEIOBEKOM. AHAIPOOHBIE MUKPOOPTAaHU3MBI KaK 0OBEKTHI
OMOTEXHOJIOTUU U BO30yIuTenu Oone3Hei.

AspoOHBIE OpraHU3MBbI. JTaIlbl IHEPreTuyeckoro oomena. [loaroroBurenbHbIN
stamn. ['ukoan3 — 6ECKUCIOPOAHOE paclIeTIEHHUE TTIOKO3bI.

buonoruyeckoe okucieHue, WK KJIETOYHOE JbIxaHue. Poib MUTOXOHIPHI B
mporeccax OMOJOTHYECKOT0 OKHCIeHus. Lluknyeckne peakuuu.
OxucnurensHoe ¢pochopunrpoBanue. [IpenmyiiecTBa a3poOHOro MyTH
oOMeHa BelecTB nepe aHa3poOHbIM. D (HEKTUBHOCTh SHEPTETUYECKOTO
oOMeHa

2.5

Peakuuu MatpuuHoro cunresa. [IpyHINII KOMIITIEMEHTAPHOCTH B PEAKIIMSIX
MaTpUYHOTO CUHTEe3a. Peanusanus HacneACTBEHHON HH(pOpMaIUH.
I'enernueckuit kox, ero cBoicrea. Tpanckpunius — MmaTpuuHblid cuaTe3 PHK.
[IpuHOAIIBI TPAHCKPUIIMHU: KOMIIJIEMEHTAPHOCTh, AaHTUIIAPAJUIEIBHOCTD,
acUMMeETpUYHOCTh. TpaHcianua u e€ aranel. Yyactue TpancnoptHeix PHK B
O6uocuHTe3e Oenka. YcinoBus buocunTesa oenka. KonupoBanue aMuHOKHUCIIOT.
Pone pubocom B 6GuocuHTe3e Oenka.

Opranusanys reHoma y MpoKapuoT U SyKapHuoT. Perysnns akTHBHOCTH F€HOB
y npokapuoT. ['mnoresa onepona (®. XKako0, XK. Mano). Perymsius
0OMEHHBIX IIPOIECCOB B KileTke. KieTouHsblil romeocTas.




Bupycsl — HekneTouHble (hOPMBI JKU3HU U 0OJIUraTHbIe apa3uThl. CTpoeHue
MIPOCTHIX U CIOXKHBIX BUPYCOB, PETPOBUPYCOB, OakTeprodaros.

BupycHsle 3a60eBanus uenoBeka, KuUBoTHbIX, pactenuil. CIIN, COVID-
19, coumanbHpIe U MEIUITUHCKHIE TPOOIEMBI

2.6

Krnerounslii uuki, ero nepuosl u peryisiuus. Matepdasza u Mutos.
OcoOeHHOCTH TPOIIECCOB, MPOTEKAOIUX B HHTEepda3ze. [1oAroToBKa KIETKH K
nencauio. [IpecunTernyeckuii (IOCTMUTOTUYECKHI), CHHTETUYECKHI U
MOCTCUHTETUYCCKH (IIPEMUTOTHYECKHIA) IEPUOJIBI HHTEP(a3bl.

Marpuunsiii cunTe3 JJHK — perukanus. [Tpuniuner pervkanuu JJHK:
KOMILIEMEHTAPHOCTh, TOJTYKOHCEPBATUBHBIN CUHTE3, AaHTUIIAPAUICITIBHOCTb.
Mexanusm permnkanuu JTHK. Xpomocomsl. CTpoenne xpomocoM. Temomepsl
U TejaoMepasa. XpOMOCOMHBIA Ha0Op KJIETKU — KapUOTHIL. JIUTIOUMIHBIN 1
rarmIonIHbIN Ha0opkl XpoMocoM. ["'omonoruunbsie XpoMocoMsl. [TonoBeie
XPOMOCOMBI.

HCJIGHI/IG KJICTKHU — MUTO3. CTaIII/H/I MHTO34a U IIPOUCXOAAIINE B HUX ITPOLCCCHI.
Tunsl MUTO3a. KapI/IOKI/IHGS 1 IUTOKHHE3. buonoruyeckoe 3HaueHUE MUTO34.
PGFyJI?IIlI/Iﬂ MUTOTHUYCCKOI'O IUKJIa KJIICTKH. HporpaMMI/IpyeMaﬂ KJI€CTOYHasa
ru0eip — amoITos. CDYHKI_II/IOHaJ'IBHaﬂ Ir€HOMHKA

OpraHI/IBM KaK OHOJIOTHMYECKast CHCTEMA

3.1

OI[HOKJIGTO‘-IHI)IG, KOJIOHHAJIBHBIC, MHOT'OKJICTOYHBIC OPraHU3Mbl U
MHOI'OTKAHCBbLIC OPraHU3MbI.

®DopMbI pa3MHOXKEHHUS OPraHU3MOB: Oecronoe (BKIII0Yasi BEreTATHBHOE) U
noJyioBoe. Bupl 6ecronoro pa3MHOXKEHUS: TIOYKOBAHUE, CIIOPYJISAIUS,
¢bparmMeHTays, KIOHUPOBAHHUE.

[TonoBoe pazmuoxenue. [lonoBeie kneTku, unu rametsl. Meito3. Craguu
Meno3a. [loBenenne xpomocom B menose. Kpoccunrosep. bruonornueckuit
CMBICJI M€H03a U ITOJI0BOro Itponecca. Meo3 1 ero MeCTo B dKU3HEHHOM LIUKJIIE
OpPraHu3MOB.

[IpenzaponpiieBoe pa3Butue. ['ametorenes y »kuBoTHbIX. [TomoBbie
xene3bl. O0pa3oBaHKe U pa3BUTHE MOJIOBBIX KJIETOK. CriepMaToreHes u
oorene3. CTpoeHHe MoNOBbIX KIeToK. OMI0J0TBOPEHHE U YMOPHUOHATIEHOE
Pa3BUTHUC )KUBOTHBIX.

Crioco0bI OTUIOAOTBOPEHUS: HapyKHOe, BHyTpeHHee. [lapTenorenes.

WunuBunyansHoe pa3BuTHE opraHu3MoB (oHTorenes). Ctaauu sMmOpuorenesa
’KMBOTHBIX (Ha mpumepe Jsrymkn). Ipoonenue. Tunsl 1podiaeHus.
OcobennocTH IpoOIeHUST MICKOMUTAIOMNX. 3aPO/IBIIIEBbIC TUCTKH
(racTpynsums). 3akianka OpraHoB U TKaHEH U3 3apOJIBIIIEBBIX JIUCTKOB.
B3aumHoe BiusiHUE YacTel pa3BUBAIOIIETOCS 3apoibiiia (3IMOpHOHATIbHAS
WHIyKIUs). 3aKiaKa IIaHa CTPOCHUS JKUBOTHOTO KaK Pe3ysbTaT
HepapXx1uecKUX B3aUMOJAEUCTBUN reHOB. BiusiHue Ha sMOpHuoOHaIbHOE
pa3BUTHE Pa3IMYHbIX (PAKTOPOB OKpYysKarollel cpeasl. PocT u pa3sutue




*KUBOTHBIX. [TocTaMOpuoHanbpHEIN epuo. [Ipsmoe u HenpsiMoe pa3BUTHE.
Pa3Butne ¢ MeTamop030M y 6€CIIO3BOHOYHBIX U TIO3BOHOYHBIX JKUBOTHBIX.
buonoruueckoe 3HaueHHe MPSIMOTO U HEMPSIMOTO PA3BUTHS, UX
pacrpocTpaHeHue B npupojie. Tumel pocta ;kUBOTHBIX. DAKTOPBI peryisLun
pocTa )KUBOTHBIX U 4yenoBeka. CTaauu MOCTIMOPUOHAIBHOTO Pa3BUTHS Y
YKUBOTHBIX U 4yesoBeka. [lepuopl oHTOreHe3a uenoBeka.

PasmHuosxenue u pazputue pacrenuil. ['amerodur u cnopodur. Meiios B
’KM3HEHHOM LuKIIe pacteHuit. OOpazoBaHue cop B mporecce Melosa.
I'amerorenes y pactenuil. Omio10TBOPEHUE U PA3BUTUE PACTUTEIBHBIX
opranu3MoB. J[BoifHOE OIIIOIOTBOPEHHE Y IIBETKOBBIX pacTeHuil. OOpazoBaHue
U pa3BUTHE ceMeHH. MeXaHU3MBbl PErYJISIIIUA OHTOTEHE3a Y PACTeHUH U
’KUBOTHBIX

3.2

Hcropus cTaHOBIIEHMS U pa3BUTUS T€HETUKH KaKk HayKd. OCHOBHbIE
TEHETUYECKHE MOHATUS U CUMBOJIbI. [ OMOJIOTHYHBIE XPOMOCOMBI, aJIJIEIbHBIE
I'€HbI, aJIbTEPHATUBHBIE NPU3HAKH, JOMUHAHTHBIN U PELIECCUBHBIN MTPU3HAK,
TOMO3UT0Ta, TETEPO3UT0Ta, YACTAsS JIMHUS, THOPHUIBI, TCHOTHUII, (PSHOTHII.
OcHOBHBIE METOIbI TEHETUKH: THOPUOTOTUYECKHH, IIUTOJIOTUYECKUH,
MOJIEKYJIIPHO-TEHETUYECKUI

3.3

MonorubpuaHoe ckpemuBanue. [lepBoiii 3akoH MeHiemns — 3aK0oH
eAMHO00pa3us ruOpUI0B EPBOTO MOKOJIeHH. [IpaBriio JOMUHUPOBAHUS.
Bropoii 3akon MeHienst — 3aK0H paciieruieH sl pu3HaKkoB. Lluronornyeckue
OCHOBBI MOHOTHOPHTHOTO CKpelIuBaHus. [ MIoTe3a YMCTOTHI FaMeT.

Ananuzupyrouiee ckpempanue. [[poMeKyTOUHBIN XapakTep HAaCIAEIOBAHMS.
Pacuiennenue npu3HakoB Npy HETIOJIHOM IOMUHHUPOBAHUMU.

Z[I/IFI/I6pI/II[HOC CKpCIIMBAaHUC. TpeTI/Iﬁ 3aKOH MCH,ZLGJIH — 3aKOH HC3aBUCHUMOTI'O
HaCJICOOBaHH ITPU3HAKOB. I_[I/ITOJ'IOFI/ILIGCKI/IG OCHOBBI JII/IFI/I6pI/II[HOl"0
CKpCHIMBaHHA.

CuermienHoe HacenoBanue npusHakoB. Pabotsr T. Moprana. CrernieHHoe
HaCJIeJOBaHHE T€HOB, HAPYIICHHE CLEIUICHUS] MKy TeHaMU. X POMOCOMHas
TEOPHUS HACJICICTBEHHOCTH.

I'enernka nona. XpoMOCOMHBIN MEXaHHU3M OIpEAEICHUs 1oda. AyTOCOMBI U
IIOJIOBBIE XPOMOCOMBI. [ OMOraMeTHBIN U FeTEPOraMEeTHBIN MOJI.

['enernueckas cTpykTypa MoJ0OBBIX XpoMocoM. HaciienoBanue nprusHakos,
CIEIUICHHBIX € MOJOM. ['eHOTHI KaK 1esocTHas cucteMa. [lneiorponus —
MHOKECTBEHHOE JIeHiCTBHE reHa. MHOXKECTBEHHBIN aJlICIIN3M.
BzanmopeiicTBre HeAUIETbHBIX TEHOB.

Kommnemenrapaocts. Onuctas. [lonumepus

3.4

B3aumoneiicTBre reHOTHIIA U cpeibl TpH (GOpMUPOBaHUM (HEHOTHUTIA.
N3menunBoCTh Npu3HaKkoB. KauecTBeHHbIE 1 KOTMYECTBEHHBIE TPU3HAKH.
Buibl ©3MEHUNBOCTH . HEHACIIEICTBEHHAS U HACJIECTBEHHAS.




MonudukanrionHas 3MEeHYUBOCTh. Poiib cpebl B popmupoBaHUM
MOU(UKATMOHHON N3MeHUMBOCTH. HopMa peakium npu3Haka.
Bapuannonssiii psa u BapuanuonHas kpusast (B. Moranncen). CBoiicTBa
MOJTU(UKAITMTOHHONW U3MEHUYNBOCTH.

T'enoTununueckast U3MEHUYNBOCTE. CBOMCTBA T€HOTUITNYECKON M3MEHUYUBOCTH.
Buipl reHOTUITMYECKOM M3MEHYUBOCTH: KOMOWHATHBHAS, MyTallHOHHAS.

KomOunatuBHas ”3MEHYMBOCTH. Mei03 M IMOJI0BOM MPOIECC — OCHOBA
KOMOWHATUBHOU U3MEHUYUBOCTU. POJIb KOMOMHATUBHON U3MEHYMBOCTHU B
CO3JIJaHUHU TEHETHYECKOTO pa3HOOOpa3us B Mpejenax OqHOro BUIA.

MyTanuroHHas U3MEHUYUBOCTh. BUIbI MyTallMil: TEHHBIE, XPOMOCOMHBIE,
reHoMHble. CIIOHTaHHBIE U UHAYLIUPOBAHHBIE MyTalluu. SI1epHbIE U
nuToruiazMaTuueckue mytanuu. CoMaTHuecKue U MoJIOBbIE MyTalluH.
[IpyuurHBl BOSHUKHOBEHUS MyTalMil. MyTareHsl U UX BIUSHUE HA OPTraHU3MBI.
3aKOHOMEPHOCTH MYTAIlMOHHOTO MpoIiecca. 3aKOH TOMOJIOTHYECKUX PAJIOB B
HacneactBeHHoi u3meHunBoctd (H.. BaBuioB). BHesaepHas H3MEHUYHBOCTh
Y HACJIEICTBEHHOCTh

3.5

Kapuotun yenoseka. MexayHapoiHasi nporpaMMa MUCCIeA0BaHus T€HOMa
yesioBeKa. MeTo1bl U3y4eHHs TeHETUKHU YeJIOBEKA: T€HEAIOTMUECKUiA,
OJIM3HEIIOBBIN, IMTOTCHETHYCCKHUMA, TTOMYJIIIIHOHHO-CTATUCTHYSCKUH,
MOJIEKYJIIpHO-TeHeThuecKuil. COBpeMEHHOE ONpeIelIeHUE TeHOTHUIIA:
MOJJHOT€HOMHOE CEKBEHHPOBAHUE, TEHOTUITMPOBAHUE, B TOM YHUCJIE C
nomounbsio I1IIP-ananu3a. HacineacTBennsie 3a001eBaHus YenoBeKa. [ eHHbIE U
XpOMOCOMHBIE 00JIE3HNU YeoBeKa. bone3Hu ¢ HacieACTBEHHOI
MPEAPACTIONO0KEHHOCThI0. 3HAUYEHUE MEAUIIUHCKON T€HETUKHU B
MPEAOTBPAIEHNHN U JICYCHUH T€HETUYECKHUX 3a00I€BaHU YEIOBEKa.
CTBOJIOBBIC KIIETKH

3.6

JlomecTrKanus U ceNneKius. 3apoKIeHNUE CEIEKIIUU U JOMECTUKALIMK. Y UYeHue
H.N. BaBuioBa o 1IeHTpax MPOUCX0XKIEHUS U MHOI000pa3ust KyJIbTYPHBIX
pacteHuii. Ponp cenekuuu B cO3aHUM COPTOB PACTEHUM U NTOPOJI )KUBOTHBIX.
Coprt, mopoa, mramm. 3aKOH TOMOJIOTUUECKHUX PS0OB B HACJIEICTBEHHOM
n3menunBoctu H.W. BaBusoBa, ero 3nadeHue Juist CEJIeKIIMOHHON pabOTHI.

MeTtob! cenekMoHHOM paboThl. VickyccTBEHHBINH OTOOP: MacCOBBIN U
WH/MBUYaJIbHBIA. DTanbl KOMOMHALMOHHON cenekuuu. McnpiTanue
MIPOU3BOIUTENEN IO MOTOMCTBY. OTOOp MO F€HOTUITY C TIOMOIIBIO OLIEHKH
(eHoTUna MOTOMCTBA U OTOOP MO TEHOTHUITY ¢ moMolbio aHanu3a JJHK.
HckyccTBeHHBIN MyTareHe3 Kak METOJ] CEJICKIIMOHHOW paboThl. PaguaninoHHbIi
Y XUMUYECKUH MyTareHe3 Kak HICTOUHUK MYTalMid y KyJIbTYpHBIX pOpM
OpraHU3MOB.

Hcnonb30BaHre TEHOMHOTO PEAAKTUPOBAHUS U METO/I0B PEKOMOMHAHTHBIX
JIHK a5 nosmyueHuss HCXOAHOTro MaTepuana Juis cenekuuu. [lomyuenue
nonumion1oB. Buytpusunosas rudpuanzanus. bauzkopoacteeHHoe
CKpelLIMBaHue, MU UHOpuAUHT. HepoicTBEHHOE CKpellBaHue, Wil
ayTOpunuHr. ['ereposuc u ero npuuuHsl. Micnons3oBanue rereposuca B




ceneknuu. Otnanéanas rudpuausanus. [Ipeogonenue decruiogus
MEXBUJIOBBIX THOPHUIOB. JIOCTUKEHUSI CENIEKIIMU PACTEHUM U )KUBOTHBIX

3.7

OOBEKTHI, HCIOIB3yEeMbIE B OMOTEXHOJIOTHH, — KIIETOUYHBIC U TKAaHEBEIC
KYJIbTYpPbl, MUKPOOPIaHU3MBbI, UX XapaKTepUCTUKA. TpaauIiMOHHAs
OMOTEXHONIOTHSI: XJIeOoTeueHue, MOTYICHHE KUCIOMOJIOYHBIX TPOIYKTOB,
BUHOAeNuE. Mukpobuonoruueckuii cuaTe3. O0BbEKThl MUKPOOHOIOTHYECKUX
texHosioruil. [[pon3BoicTBO O€fika, aMUHOKUCIIOT U BUTAMHHOB.
HckyccTBeHHOE OIII010TBOpEHHUE. PEKOHCTPYKIIMS SANLEKIETOK U
KJIOHUPOBAHUE KUBOTHBIX. METO/I TPAHCIUIAHTALIMU SJI€P KIIETOK.

XpOMOCOMHas1 ¥ T'eHHas MHKeHepus. VICKyCCTBEHHBIM CUHTE3 I'eHa U
KoHcTpyHpoBanue pekoMOnHaHTHBIX JIHK. JlocTrkeHus 1 mepcrneKTUBBI
XPOMOCOMHOMW U T€HHON MHXEHEepHH. MeTuHCKre OMOTEXHOIOTHH.
Hcnonb30BaHnEe CTBOJIOBBIX KIIETOK

Cucrema 1 MHOTOOOpa3ue OpraHm4ecKoro Mupa

4.1

buonorugeckoe paznoobpasue opranu3mMoB. CoBpeMeHHas CHCcTEMa
opranndeckoro mupa. [IpuHnmmne! knaccudukanyum opranu3mMoB. OCHOBHBIE
CHCTEMaTHYEeCKHE IPYIIIbI OPTaHU3MOB.

Oco0eHHOCTH CTPOCHUS ¥ KU3HEICATSIIbHOCTH OHOKIICTOUYHBIX OPTaHU3MOB.
bakTepuu, apxeu, 0THOKIECTOYHBIE TPUOBI, OJJTHOKJIETOUHBIE BOJIOPOCIH, IPYTHE
npoTucThl. KosloHManbHble Opraiu3msl. J[BUKEHNE OJJHOKIETOYHBIX
OpraHu3MoB: aMEOOHIHOE, KI'YTUKOBOE, PECHUYHOE. 3aIuTa y
OJIHOKJIETOYHBIX OPraHU3MOB. Pa3apa>kuMOCTh y OJJHOKJIETOYHBIX OPIaHU3MOB.
Takcucol

4.2

MHoroxkneTo4Hble pacTeHus. B3anMocBs3b yacTeli MHOTOKJIETOYHOTO
opranusma. TKaHM, OpraHbl ¥ CUCTEMbl OPraHOB MHOTOKJIETOYHOTO OpraHU3Ma.
Opranusm Kak enuHoe 1eioe. Tkanu pacteHuil. TUIbl pacTUTEIbHBIX

TKaHel: oOpa3zoBaresbHast, HIOKPOBHAs, MPOBOIAIIAs, OCHOBHAs,
MexaHuueckas. OcoOeHHOCTH CTpOeHUS, PYHKIIMN U PACIIONOKEHUS TKAaHEH B
OpraHax pacTeHUi

4.3

BereraTtuBHbIE U T€HEPATUBHBIE OPTaHbl pacTeHUN. PYHKIIMU OPTaHOB U
cuctem opraHoB. Kapkac pacrenuii. [[Brm>keHue MHOTOKJIETOYHBIX PACTEHUM:
TpoInU3MbI U HacTuM. [lormomienue Boabl, yriaeKUucaoro raza i MUHEpaabHbIX
BeIEeCTB pacTeHusaMHu. [[pixanne pacrenuit. uddysus razos uepes
IOBEPXHOCTH KJIETKHU. TpaHCIIOPTHBIE CUCTEMBI PaCTEHUM. Beiaenenue y
pacTeHuii. 3amuTa y MHOTOKJIETOUHbIX pacTeHuid. Kyrukyna. Cpencrsa
IMACCUBHOW M XUMHUYECKOU 3aUThl. DUTOHLIHIBI.

PaznpaxuMocTb U perymsuus y Opranu3MoB. Pa3ipa>kKuMoOCTb U peryssiuus y
MHOTOKJIETOYHBIX pacTeHH. POCTOBbIE BellecTBa U UX 3HaYCHHE

4.5

MHoTroKJIeTOUHBIE JKUBOTHBIE. B3aMOCBA3b YacTE MHOTOKJIETOYHOTO
opranu3ma. TkaHu, OpraHbl U CUCTEMbBI OPTraHOB MHOTOKJIETOYHOTO OpPraHU3Ma.
Opranusm Kak enuHoe menoe. ['omeoctas. TkaHU )KUBOTHBIX U YeJIOBEKa. THUIIbI
YKABOTHBIX TKAHEW: SIUTENNAIBHASL, COEIMHUTEIbHAS, MBILLICYHAs, HEPBHASL.
OcoOenHocTy cTpoeHus, PYHKIUN U PACIIONOKEHUS TKaHEeH B OpraHax
JKUBOTHBIX M UeJIOBEKa




4.6

OpraHsl ¥ CUCTEMBI OPTaHOB KUBOTHBIX. DYHKIIUK OPTraHOB U CUCTEM OPTaHOB.
Omnopa tena opranu3MoB. CKeNIeThl OJHOKICTOYHBIX U MHOTOKJIETOYHBIX
KUBOTHBIX. HapyxHbIi 1 BHyTpeHHUH ckeneT. CTpoeHUEe U TUIbI COCTMHEHUS
KOCTEH.

JIBH>KeHME MHOTOKJIETOUHBIX )KMBOTHBIX. [IuTanue ;kuBOTHBIX. [TuTanue
MTO3BOHOYHBIX KUBOTHBIX. JlpIXxaHue XMBOTHBIX. KoskHOE nmbixanue. XKabepHoe
U JIETOYHOE JbIXaHUE.

JIpIxaHu€e M03BOHOYHBIX )KMBOTHBIX. DBOJIIOLIMOHHOE YCIOKHEHUE CTPOEHUS
JETKUX MTO3BOHOYHBIX J)KUBOTHBIX. /[pIXaTesbHas cuctema yesnoBeka. Mexanusm
BEHTWIALIMY JIETKUX y IITULl U MJICKOIIUTAIOIKX. TpaHCcopT BEIECTB y
OpraHu3MoB. TpaHCIIOPT BEUIECTB Y )KUBOTHBIX. KpoBeHOCHAs1 cucreMa u e€
opranbl. KpoBeHOCHas cucTema 03BOHOYHBIX JKUBOTHBIX. Kpyru
KpOBOOOpALIEHUs. DBOJIIOLUOHHBIE YCI0)KHEHUS CTPOEHHSI KPOBEHOCHOM
CUCTEMBI I03BOHOYHBIX JKUBOTHBIX. BhlJieiieHHEe y OpraHnn3mMoB. Beiienenue y
XKUBOTHBIX. CoKkpaTuTenpHble Bakyosn. Opransl BbaeneHus. CBsA3b MOJI0CTH
TeJla C KPOBEHOCHOW M BBIJICIIUTEIBHON cUCcTeMaMu. Brlienenue y
II03BOHOYHBIX >KMUBOTHBIX. 3alIMTa Y MHOTOKJIETOUHBIX )KMBOTHBIX. [ [0KpOBEI 1
UX IPOU3BOJAHBIE. Pa3IpakuMOCTh U peryisiliis y OpraHu3MoOB.
Pa3npaxuMocTh y OTHOKJIETOUHBIX OpraHnu3MoB. Takcucel. Pa3apaxumocTts u
peryisanus y MHOTOKJIETOYHBIX PACTeHMM. POCTOBBIE BeleCcTBa U MX 3HAYCHUE.

HepBHas cucrema u pedaekTopHas peryssiiys y MHOTOKJIETOUHBIX KUBOTHBIX.
HepBHas cucrema u e€ oTaensl. DBONIOLMOHHOE YCIOKHEHUE CTPOCHUS
HEPBHOI CUCTEMBI Y )KUBOTHBIX.

PazpaboTtka aaropuTmMoB U nporpamm Juist 3¢p(HeKTUBHON (HyHKIIMOHATIBHOMN
AHHOTAIIMY TE€HOMOB, TPAHCKPUIITOMOB, TIPOTEOMOB, META00JIOMOB
MHUKPOOPIaHU3MOB, PACTEHHH, )KMBOTHBIX U YEIOBEKa

OpraHI/ISM YCJIOBCKA U €TI0 3J0POBLE

5.1

OpraHsbl U CUCTEMBI OPTaHoB YesioBeka. OTeNnbl TOJIOBHOTO MO3Ta
MI03BOHOYHBIX JKUBOTHBIX. Pedpniexc u pednexropnas ayra. bezycnoBHble u
yCIIOBHBIE peduieKchl. [ 'yMopanibHas perynsiuus U SHA0KpUHHAs cucTeMa
KUBOTHBIX U 4esioBeKa. JKene3bl 3HIOKPUHHON CUCTEMBI U UX TOPMOHBI.
JleficTBre TOPMOHOB. B3auMOCBs3b HEPBHOU M SHIOKPUHHOM CHCTEM.
I'unoranamo-runoduzapuas cucrema. Pediexc u peduexropHas ayra.
besyciioBHbIE U yCcITOBHBIE pe(IICKCHI

5.2

3amuTa opranusma ot Oosiesneil. UMmyHHas cuctema yenoseka. Kietounslii u
TYMOpPaJIbHBIA UMMYHHUTET. BposxI€HHBIHN, TproOpeTéHHBIN crienupuiecKuit
umMmyHHTeT. Teopust KIoHATbHO-ceneKTUBHOrO nMmyHuTeta (I1.9prux,
®.M.Beprer, C.Tonerara). BocnanuTenbHble OTBETHI OpraHu3MOB. Poib
BPOKJIEHHOIO HMMYHHUTETA B Pa3BUTHUU CUCTEMHBIX 3a00JIeBaHUI

5.3

KpoBeHnocHas cucrema u e€ opranbl. Cepalie, KpOBEHOCHBIE COCYbI U KPOBb.
Kpyru kpoBooOpamienus. Pabota cep/ia u e€ perymsmus




5.4

Jpixanue yenoBeka. Juddysus razoB yepe3 MOBEPXHOCTh KIETKH.
JpIxaTenbHas cucteMa yeaoBeKa. JlpIxarebHasi IOBEPXHOCTh. Perynsamnus
nbIXxaHus. J[prxaTenbHbIe 00bEMBI

5.5

IInmeBapurenbHas cucreMa dyenoBeka. OTaensbl NUILEBAPUTEIIEHOTO TPAKTA.
[InmeBapuTenpHbIe Kene3bl. BHYTPUIIOIOCTHOE U BHYTPUKIETOYHOE
MUIIEBAPEHUE

5.6

[TokpoBsl 1 ux npousBoHbIe. Opransl BeiaeneHus. [louku. Ctpoenue u
¢bynkunonuposanue Hedpona. GuibTpanus, ceKkpenus u 00paTHoe
BCacChIBaHHE KaK MEXaHU3Mbl pPa0OTHI OPraHoB BeleieHus. O0pa3oBaHue MOUU
y UeloBeKa

5.7

JIBM>KeHHE YelloBeKa: MblleyHast cucteMa. CKeJIeTHbIE MBIIIIBI U UX padoTa.
CTpoeHuEe U TUIIBI COEUHEHUS KOCTEH

Teopus 3Bomtonuu. Pazsutue xu3Hu Ha 3emiie

6.1

OomtonuonHas teopus Y. Jlapsuna. [Ipeanoceliku BO3HUKHOBEHUS
napsuHH3Ma. JKn3Hb U HayuyHas aedarenbHocTh Y. JlapBuHa.

JIBroKymme Cuitbl 3BoJronnH BuoB 110 Y. JlapBuHy (BbICOKasi HHTEHCUBHOCTh
Pa3MHOXKEHHS OpraHU3MOB, HACJIEICTBEHHAs: N3MEHYUBOCTb, O0Oph0a 3a
CYILLECTBOBAHUE, ECTECTBEHHBII U HCKYCCTBEHHBII 0TOOD).

Odopmitenne cuateTndeckoi Teopuu 3Boitormu (CTD). HelitpanbHast Teopust
sBomonny. CoBpeMeHHast YBOTIONMOHHAs OHOJIOTHs. 3HAYeHHE
IBOJIFOLIMOHHON TEOPHH B JOPMUPOBAHUY €CTECTBCHHO-HAYYHON KapTHHBI
MHpa

6.2

[Tomynsmnus Kak a1IeMeHTapHas equHUIA 3BOIoIUH. COBPEMEHHBIE METOIbI
OLIEHKHM I'€HETHYECKOI0 pa3Ho0Opasusl U CTPYKTYpbl nonyasuuid. MizmMenenue
reHo(OoH/Ia MOMYJISALUHU KaK 3JIEMEHTapHOE YBOJIIOIMOHHOE SIBJIEHUE. 3aKOH
reHernyeckoro pasHoBecus J[x. Xapau, B. BaiinOepra.

DnemeHTapHble (PaKTOPBHI (IBIKYIIHE CUIIBI) SBOIONUH. MyTallMOHHBIH
nporecc. KomOnuHaTuBHas U3MeHUMBOCTh. [Ipeii¢ reHoB — ciaydaiiHble
HEHANpaBJIEHHbIE N3MEHEHU YacTOT ajuiesiel B monyasuusax. I dext
ocHoBarest. Murpauuu. M3omsuus nonyssiuii: reorpaguyueckas
(mpoctpaHcTBeHHas), Orosiornueckas (PenpoayKTUBHAS).

EctecTBeHHbII 0TOOp — HanpaBIsIOMUi (akTop BOIOLUH. DOPMBI
€CTECTBEHHOI'0 0TOOpa: ABMXKYIINH, CTAOUIU3UPYIONINH, pa3phIBAOIIHMA
(mu3pynTuBHBIiA). [TonoBoii oT6Op.

[Tpucmoco0aeHHOCTh OPraHU3MOB KaK Pe3yabTaT MUKPOIBOIIOIUH.
Bo3HukHOBEHHE MPUCTIOCOOIEHNUN Y OpraHu3MoB. ApoMopho3bl U
uanoanantanuu. [Ipumepsl mpucnocoOaeHu y OpraHu3MoB.
OTHOCHUTENHHOCTH MPUCITOCOOIEHHOCTH OPTaHU3MOB.

Bupn, ero kpurepuu u cTpykrypa. BunoobpazoBanue kak pe3ynbraT
MHUKpO3BoJtoIH. M305smus — kimoueBoi (paktop BuoodpazoBanus. Iyt u
croco0bl BUI000pa3oBanus: ayutonarpuyueckoe (reorpadudeckoe),




CHUMITaTPUYECKOE (IKOJIOTHYECKOE), «KMIHOBEHHOE (TOHITIONAM3AIINS,
rubOpuau3anys). JmuTenbHOCTb SBOTIOIIMOHHBIX MTPOIIECCCOB.

Mexanu3mbl HOpMHUPOBAHHS OMOIOTUYECKOTO Pa3HOOOPA3HsI.

Postb 3BOTIOIIMOHHOM OMOJIOTHH B pa3pabOTKe HAYYHBIX METOJIOB COXPaHEHUS
Onopa3zHooOpazusi. MUKpPOIBOIIONHS M KOIBOIOLHS [TAPA3UTOB U UX XO35EB.
MexaHu3Mbl (OPMHUPOBAHUS YCTOWIMBOCTH K aHTUOMOTHKAM U CTIOCOOBI
OOpBOBI ¢ HE

6.3

Mertoabl u3ydeHusi MaKpod3BOIIOLKU. [laeoHTOIOTHYECKHE METOIbI
u3ydenus 3Bomonun. [lepexoanbie Gopmbl U GUIOTEeHETUYECKUE PSAIBI
OpraHU3MOB.

Bbuoreorpaduyeckue metoas! u3ydeHus oo, CpaBHeHne QIIOpHI U
(bayHbI MAaTEepUKOB U OCTPOBOB. buoreorpaduueckue odnactu 3emian. Bunabl-
SHAEMUKH U PEJIUKTHI.

OMOPHUOIOrMYECKHUE U CPABHUTEIBLHO-MOP(]OIOrHUeCKUE METOIbI U3YUEHUS
sBoONH. ['eHeTHYeCcKrue MeXaHU3MbI YBOJIIOIIMU OHTOTCHE3a U MOSIBJICHUS
HBOJIIOIMOHHBIX HOBIIECTB. [ OMOJIOTHUHBIC M aHATIOTUYHBIE OPTaHbI.
PynumeHTapHbIe OpraHbl 1 aTaBU3MbL. MOJIEKYIIIPHO-TEHETHYECKHE,
OMOXMMHUYECKHE M MAaTEMATUIECKUE METO/IbI U3YYCHUS BOITIOIHH.
I'omosnornunbie renbl. COBpeMEHHBIE METO/IbI OCTPOCHUS (DPHUITOTeHETHYECKIX
JepeBbEB. XPOMOCOMHBIE MYTALIUU M SBOJIIOLUS TEHOMOB.

Oo61ue 3akoHOMepHOCTH (MpaBuIIa) 3BOJOIMHA. HeoOpaTuMOCTh SBOJIOIHH.

AI[aHTI/IBHaH paauanus. HepaBHOMepHOCTB TCMIIOB 3BOJIIOITUH

6.4

Hayunble runoTe3sl MpOMCXO0KACHUS )KU3HU Ha 3emiie. AGHoreHes u
naHcnepmus. JloHaydHbIe MIPEeICTaBICHUS O 3apOXKICHUH KU3HU
(kpearmonusm). ['MnoTe3a MOCTOSHHOTO CaMO3aPOXKICHUS KHU3HU U €€
onpoepxenue onsitaMu @. Penu, JI. Cnannannany, JI. [acrepa.
[TpoucxosxxaeHue >xu3Hu 1 acTpoOuosorusi. OCHOBHBIE ATAIbl HEOPTaHUYECKOM
sBosrorun. [TmanerapHast (reosiorudyeckas) 3BOIOHs. XUMHUYCCKasT
HBOJIIOIUS. AGHOT€HHBIN CUHTE3 OPIraHUYECKUX BELECTB U3 HEOPTaHUUECKUX.
Omneit C. Munnepa u I'. FOpu. OGpa3oBaHue MoJiMMepoB U3 MOHOMEPOB.
KoanepBatnas runote3a A.J. Onapuna, runotesa nepBuyHoro 0ynpona JIx.
XomnneitHa, renetnyeckas runoresa I'. Mémnepa. Pudosumer (T. Uek) u
runote3a «mupa PHK» V. I'mnbepra. opmupoBanue memOpaH u
BO3HUKHOBEHHE MTPOTOKIETKH.

Ucropus 3emnu u MeToabl €€ uzydeHust. Mickonaemble opraHu4ecKue OCTaTKH.
I'eoxponomnorus u €€ Mmeroapl. OTHOCUTENbHAS ¥ a0COTIOTHAS T€OXPOHOIOTHS.
['eoxpoHOnOrMueckas mKaia: 30Hbl, 3pbl, IIEPUOJIBI, ITTOXH.

HauanpHbie Tanbl OpFaHI/I‘{CCKOI‘;I sporonnu. IlosBiIeHNE B ABOIIONUS INEPBBIX
KJICTOK. DBOJOIHS MeTaboau3Ma. Bo3HUKHOBeHME IEPBBIX DKOCHUCTEM.




CoBpeMeHHbIE MUKPOOHBIE OMOTUIEHKHM KaK aHAJIOT MEPBBIX Ha 3emiie
coobmiectB. CTpomMaTonuTsl. [I[poKaprOTH U 3YKapUOTHI.

[Tpoucxoxaenue sykapuot (cHMOHOreHe3). DBOIIOMOHHOE IIPOHCX 0K ACHHE
BUpYCOB. [IporcxoxaeHne MHOTOKJIETOUHBIX OpraHu3MOB. Bo3HUKHOBEHHE
OCHOBHBIX I'PYIIIl MHOTOKJIETOYHBIX OPTaHU3MOB.

OcCHOBHBIE 3Tallbl BOJIIOIUY BhICHINX pacTeHui. OCHOBHBIE

apomopho3bl pacteHuil. Berxos pactenuii Ha cyury. [losiBieHue crnopoBbix
pacTteHuii u 3aBoeBaHue UMM cyiu. CeMmeHHble pactenus. [Ipoucxoxnenue
LIBETKOBBIX PACTCHUM.

OCHOBHBIE 3TaITbl BOIOIUH JKUBOTHOTO MUpa. OCHOBHBIC apoMOP(HO3bI
KUBOTHBIX. Benjckas dayna. KeMOpuiickuii B3pbIB — MMOSIBIICHHE
COBPEMEHHBIX TUIIOB. [lepBbie XOp10BbIE )XUBOTHBIC. JKU3HB B BOJIE.
DBoroIus M03BOHOYHBIX. [Iponcxoxaenne ampubuii u penTUIuii.
[TpoucxoxaeHne MICKOMUTAIOMUX U NTHIL. [[pUHIINAIT KITFOYEBOTO
apomop¢o3za. OcBoeHre OECTIO3BOHOYHBIMH U TO3BOHOYHBIMU KUBOTHBIMU
CYIIIN.

Pa3BuTHe )u3HM Ha 3eMJIe 110 3paM U MepuoiaM: apxeH, IpoTepo30H,
najyeo30i, Me3030H, kaiiHo30i. OO11as XxapakTepucTUKa KiiuMaTa u
reoJ0ru4ecKux npoueccos. [1osBieHne u paclBeT XapaKTEpHBIX OPTaHNU3MOB.
VYrieobpa3zoBaHUeE: €ro YCIOBHS U BIMSHUAE Ha Ia30BbIi cOCTaB aTMOC(EpBHI.

MaccoBble BBIMUpPaHUS — 9KOJIOIMYECKHE KpU3HChI npouuioro. [Tpuunner n
CJIEJICTBHUS MacCOBbIX BIMUPaHUN. COBPEMEHHBIN 3KOJOTMYECKUN KPU3UC, ET0
OCOOEHHOCTH

6.5

Pa3[[€J'II>I " 3aJ1a41 aHTPOIIOJIOTUH. MGTO)II)I AHTPOITOJIOTH. CraHoBIlIeHHE
MIPE/ICTAaBICHUH O MPOUCXOXKIEHUH YeroBeka. CoBpeMeHHbIE HAyYHbIE TEOPUH.
CXOZ[CTBO 4eJI0BeKa ¢ )KUBOTHBIMUA. CHUCTEMAaTHYECKOE MTOJIOKEHNE YEIOBEKA.
CBueTenbCcTBa CXO/ICTBA YEJIOBEKa C dKUBOTHBIMHU:
CpaBHUTEIHLHOMOP(}OIOTHYECKHE, IMOPHOTIOTUYECKHE, (PU3HOIOT0-
Oonoxumuueckue, nopeneHdeckue. OTINUNS YEIOBEKa OT KUBOTHBIX.
HpﬂMOXO)KI[GHl/Ie M KOMIIJICKC CBA3AHHBIX C HUM IIPHU3HAKOB. Pa3Burue
TOJIOBHOT'O MO3Ta U BTOPOI CUTHAJIBHOM CHCTEMBI.

JIBrokytime cuiibl ((hakTopsl) aHTPOMOTeHe3a: OHOIOTHYECKHE, COI[HATbHBIC.
CooTHomieHrne OMOJIOTMYECKUX U COLMANIBbHBIX (DPAKTOPOB B aHTPOIIOTEHESE.
OCHOBHBIE CTaIUN aHTPONOreHe3a. ABCTPATIONUTEKN — IBYHOTHE NIPEAKU
mrozed. YemoBek yMenblii, IepBbIE U3TOTOBIICHUS OPYIni Tpyaa. Yenosek
NPSIMOXOASAIINHA U TIEPBBINA BBIXO[ JIFOJIei 3a mpenensl Adpuku. Yemnoek
reienboeprekuii — oOHii MpeoK HeaHAepTAIbCKOrO YelIOBEKa U YeIoBeKa
pazyMHOro. YenoBek HeaHAepTaIbCKUMA KaK BUJ JIFOJIEH XOJOAHOIO KIMMaTa.
UYenoBek pa3yMHBIN COBPEMEHHOTO THIA, JEHUCOBCKUI YEITOBEK, OCBOECHUE
KOHTHHEHTOB 32 npeienaMu A(QpHKH.

DBOJIOIUS COBPEMEHHOT0 YelloBeKa. EcTecTBeHHbI 0TOOP B MOMYISAUAX
yenoBeka. MyTalMoHHbIH npouecc u noaumopdusm. [omyssimronHsie




BOJIHBI, Ipeii¢ TeHOB, MUTpaIUs U «d()PEKT OCHOBATENS» B MOMYIISIITUIX
COBPEMEHHOT0 YeJIOBEKA.

Yenoeueckue pacel. [TonsTre 0 pace. bosblime pacsl: eBpomneouiHast
(eBpaswmiickast), aBcTpaio-HerpouaHas (3KBaTopHaIbHast), MOHTOJIOH,HAS
(a3marcko-amepuKaHCKas). Bpemst U yTH paccesieHHs YesIOBEKa MO TUIaHeTe.
EnuncTBO YenoBeueckux pac. HaydHast HECOCTOSTENBHOCTD pacu3Ma.
IMpucrocoOICHHOCTD YeIOBEKa K PA3HBIM YCIOBHSAM OKPYXKAIOIICH CPE/IbL.
Bimstaue reorpaguyeckoii cpesipl u apeiida reHoB Ha MOP(OJIOTHIO 1
(U3NOTIOTHIO YeIOBEKa

DKOCHCTEMBI U MPUCYILHNE UM 3aKOHOMEPHOCTHU

7.1

Pasnens! u 3agaun sxonorun. CBsi3b DKOJIOTHH € APYTUMHU HAyKaMH. MeToasl
skosiorud. IloneBbie HaOMOAEHNS. DKCIEPUMEHTBI B DKOJIOTUU: IPUPOAHBIE U
nabopaTopHble. MojenupoBaHue B 3KOJOTMH. MOHUTOPUHT OKpYKatolei
Cpe/bl: JTOKAJIbHBIM, pErMOHAJIbHBIN U II100aJIbHBIN

7.2

Okonornyeckue (HakTopsl M 3aKOHOMEPHOCTH UX JeicTBus. Kimaccudukamms
9KOJIOrMYECKUX (PaKTOPOB: AOMOTHYECKUE, OMOTHYECKUE, aHTPOIIOT€HHBIE.
OO0111e 3aKOHOMEPHOCTH JEHCTBUS 3KoJorndeckux (paxkropos. [Ipasuiio
muaumyMma (K. lnpenrens, FO. JTn6ux). ToxepaHTHOCTD. DBPHOHOHTHBIC U
CTEeHOOMOHTHBIC OPTAaHU3MBI.

Abuornyeckue gpakropbl. CBET Kak 3KoJIornyecKkuil ¢pakrop. JlelicTBre pasHbIx
YYaCTKOB COJTHEYHOT'O CIIEKTPA HAa OPraHU3Mbl. DKOJIOTMYECKHUE IPYIIIIbI
pacTeHMi 1 KUBOTHBIX IO OTHOLIEHHIO K cBeTy. CUrHaJIbHAs POJb CBETA.
doTonepruoanu3m.

TemnepaTypa kak sxonoruueckuid axrop. [eiictBue TeMneparypbl Ha
opranusmsl. [IoMKMIO0TEpMHBIE 1 TOMOMOTEPMHBIE OPTaHNU3Mbl. DBPUTEPMHBIE
U CTEHOTEPMHBIE OPTaHU3MBI.

BrnaxsocTh Kak skonoruueckuii paxrop. [IpucnocobnaeHus pacteHui k
noJiiep>KaHuIo BoJIHOTO OanaHca. Kiaccudukanys pacTeHHi o OTHOIEHHUIO K
Boze. [Ipucnoco0nenust )KUBOTHBIX K U3MEHEHHUIO BOJIHOTO peXHUMa.

Cpensl 0OuTaHusI OPraHU3MOB. BO/IHAS, HA3€MHO-BO3/TyIIIHAS, IOYBEHHA,
rITyOMHHAs MTOJIMOYBEHHAsA, BHYTpUOpraHu3MeHHas. OU3NKO-XMMHYECKHe
0COOEHHOCTH cpesi oouTanus opranu3mMoB. [IpucrnocobaeHnss Opranu3mMoB K
KHM3HH B Pa3HbIX Cpelax.

buonornueckue putMmbl. BHemHue u BHyTpeHHNE pUTMBL. CyTOUHBIE U
roANYHbIE pUTMBL. [IpHCIIOCOOIEHHOCTh OPraHU3MOB K CE30HHBIM NU3MEHEHHSIM
YCJIOBUM KU3HH.

XKuznennsie popmbl oprann3moB. [lonsTHE 0 )xHU3HEHHOHN opMme. JKU3HEHHBIE
(bopMBI pacTeHUI: AepeBbsl, KYCTAPHUKH, KYCTAPHUYKH, MHOTOJIETHUE TPABHI,
oJlHOJIeTHUE TpaBbl. JKu3HEeHHbIE POPMBI KUBOTHBIX: THAPOOUOHTHI,
reoOHOHTHI, a3poONOHTEL. OCOOEHHOCTH CTPOEHUS U 00pa3a KU3HHU.




buotnueckue dakropsl. Bumbl OMOTHYECKHX B3aUMOJICHCTBUIN: KOHKYPEHITNS,
XHUIIHAYECTBO, CUMOMO03 U ero opMbl. [TapasuTusm, Koonepamus, MyTyaIn3Mm,
KOMMEHcann3M (KBapTUPAHTCTBO, HaxjieOHnuecTBO). Herpoduueckue
B3auMojieiicTBHs (Tonuueckue, popuyeckue, padpuueckue). 3HaUCHUE
OMOTHYECKUX B3aUMOJCHCTBUMN VISl CYIIIECTBOBAHMS OPTraHU3MOB B Cpeie
obutanus. [[pyHIIUT KOHKYPEHTHOTO UCKITIOYCHHSI

7.3

DKOJIOTHYECKHE XaPAKTEPUCTUKY MOy siiuu. [lomymsiius kak Onojaorudeckas
cuctema. Posib HeogHOPOAHOCTH cpefibl, PU3HYESCKUX OaphepoB U
ocoOeHHOCTeH OMOI0ruy BUI0B B (JOPMHUPOBAHUH MPOCTPAHCTBEHHOM
CTPYKTYpHI nomyJisiniuii. OCHOBHBIC TIOKA3aTeNH MOMYIISIHU: YHUCICHHOCTB,
IUIOTHOCTh, BO3PACTHAS U TI0JIOBAst CTPYKTYPa, POKAAEMOCTb, IIPHPOCT, TEMIT
pocTta, CMEPTHOCTh, MUTPaLIHsI.

DKOJIOTHYeCKasi CTPYKTypa MOy sinui. OLeHKa YUCICHHOCTH TTOIYJISLIUH.
JIuHAMUKA TIONYJISAUH U €€ peryssiius. BHOTHYeCKnii MOTEHIMA MOMYJISIUY.
MopnenupoBaHue TUHAMUAKY MOMYJISLH. KprBbie pocTa YUCICHHOCTH
nonyisiuui. KpuBble BEDKMBaHUS. Peryssiiys 4ucieHHOCTH TOMYJISIHIA: POJIb
(baKTOpOB, 3aBUCSIINX U HE 3aBUCSIIHX OT IUIOTHOCTH. DKOJIOTHYECKHE
crpareruu BuoB (r- u K-crparerun).

[TonsiTre 00 3KOIOTMYECKON HHUIlEe BUA. MecTooOuTanue. MHOromepHas
Mozeib dkosorndeckor Humm JIx. M. XarunHcona. Pazmepsl 3K0j10rudeckou
Huiu. [loTeHnmanbHas u peain3oBaHHas HUIIH.

Bun xak cucrema nomynsuuid. Apeansl BUIOB. Buabl 1 UX )KU3HEHHbBIE
CTpareruu. 3aKOHOMEPHOCTH TTOBEJACHUS U MUTPALIMI JKUBOTHBIX.
buonornueckure HHBa3UM YyKEPOAHBIX BUJIOB

7.4

CoobmectBa oprann3MoB. bruorieHos u ero ctpykrypa. CBs3u MeXTy
OpraHu3Mamu B OHMOIIeHO3e. DKOCHCTEeMa KaK OTKpbITas cucrema (A./Ix.
Tencnn). OyHKIHOHATBHBIE OJOKH OPraHU3MOB B 9KOCHCTEME: MTPOIYLICHTHI,
KOHCYMEHTHI, penyleHTsl. Tpopuueckue ypoBHU. Tpoduueckue 1enu u ceTu.
AbuoTtnueckue 6;10ku 3kocucteM. [TouBbl 1 Wbl B 3kocucreMax. Kpyrosopor
BELIECTB U MMOTOK 3HEPTUU B IKOCUCTEME.

OcHoBHBIEC TTOKa3aTeIN SKOCUCTEMBL. buoMacca u IMpoaAyKIUs. ODKOJIOTUYECKHE
ImupaMuabl YUCCII, OHMOMAacCCHI U OHECPTHUH.

HanpasienHsie 3aKOHOMEPHBIE CMEHBI COOOIIECTB — CyKeccud. [lepBudnbIe U
BTOPUYHBIE CYKIIECCUH U UX IPUYMHBI. AHTPOIIOTEHHbIE BO3/IEHCTBUS Ha
cykneccun. KimmmakcHoe coobmectBo. bropasnooOpasue u monHoTa
KpPYroBOpPOTa BEIIECTB — OCHOBA YCTOHUMBOCTH COOOIIECTB.

HpI/IpO,Z[HBIC 9KOCHCTCMBI. AHTpOHOI‘CHHHC 9KOCHCTCMBI. AFpOBKOCI/ICTCMa.

ArpoueHo3. Paznuuns Mex1y aHTpOITOr€HHbIMM U IIPUPOTHBIMU
JKOCHUCTEMAaMH.

VYp6oskocucrembl. OCHOBHBIE KOMITIOHEHTHI ypOoakocucTeM. ['oposckas guiopa
u ¢ayHa. CHHaHTpONU3aLKs ropoJIckoil ¢payHsl. buonoruueckoe u




XO03sICTBEHHOE 3HAUCHHE arPOIKOCHCTEM H YPOOIKOCHUCTEM. 3aKOHOMEPHOCTH
(hopMUPOBaHHSI OCHOBHBIX B3aUMOJICHCTBUI OPTaHU3MOB B YKOCHCTEMAX.

[Tepenoc aHEprun U BEWECTB MEXKAY CMEXKHBIMUA 3KOCUCTEMAMMU.
Y CTOMYUBOCTH OPTaHU3MOB, MOMYJISAIMI U SKOCUCTEM B YCIOBHUSIX
€CTECTBEHHBIX U aHTPONOT€HHBIX BO3AEHCTBUI

buocdepa — obmennanerapHas 000109ka 3eMIIH, T/I€ CYIIECTBYET HUITH
cyliecTBoBasia )u3Hb. Yuenue B.M. Bepraackoro o 6uocdepe. Odmactu
o6uocdeps u e€¢ coctas. )KnuBoe BemiectBo OMochepsl 1 ero GyHKIUH.
3aKOHOMEPHOCTH CylIecTBOBaHUs Onochepsl. OcodeHHOoCTH Onochephl Kak
rI100anpHOM SKOCUCTEMBI. J{nHaMuYeckoe paBHOBecHe B Orocdepe.
KpyroBopoTsl BeIeCTB U OMOTeOXUMHUYECKHE IIUKIIBI (YIiIepoa, a30Ta).
7.5 PutmuuHOCTh siBeHuil B 6nocdepe. 3oHanbHOCTh Onocdepsl. [Tonsarue o
ouome. OCHOBHBIC OMOMBI CYIIIU: TYH/IPA, XBOWHBIE JIeca, CMEIIaHHBIC U
[IMPOKOJIMCTBEHHBIE JIECa, CTEIH, CABaHHBI, ITyCTHIHH, TPOIIMUYECKHE JIeca,
BBICOKOTOpBsi. KilnMaT, pacTUTEIbHBIN U KUBOTHBIH MUP OMOMOB CYIIIH.

Crpykrypa 1 (GYHKIIUS KUBBIX CUCTEM, OIICHKA X PECYPCHOTO IMMOTEHITHAIA U
o6urochepHbIX (YHKIHIA

DKOJOTHYECKHe KPU3KUCHI U UX IpUYUHBL. Bo3eiicTBre yenoBeka Ha
ounocdepy. 3arps3HeHNE BO3YIIHOMN cpeapl. OXpaHa Bo3ayxa. 3arps3HeHHE
BOAHOM cpenpl. OXpaHa BOIHBIX pecypcoB. Pazpyienue moussl. Oxpana
ITIOYBEHHBIX pecypcoB. Mi3MeHeHnue kimmara.

7.6 AHTpPOIIOreHHOE BO3/ICHCTBUE HA PACTUTEIbHBIN U )KMBOTHBIM Mup. OxpaHa
PaCTUTEIBHOIO U )KUBOTHOTO MUpa. OCHOBHBIE IPUHIUIIBI OXPaHbl IPUPOJIBIL.
Kpacusbie kauru. Oco6o oxpaHsiemMble IPUPOIHbIE TEPPUTOPUU

(OOIIT). boranuyeckue caapl U 30010rHYecKue napku. OCHOBHBIC TPHHITHITBI
YCTOMYHMBOTO pa3BUTHUS YEIOBEYECTBA U PUPOABIL. PanmonansHoe
IIPUPOJIOTIONIB30BAHNUE U COXPaHEHUE OMOJIOTMUYECKOro Pa3HOO0pa3us 3eMiu

Coaep:kanue yueOHOro npeamMera

10-1 kjaacce

Tema 1. Buosorusi kak Hayka.
buonorus xak Hayka. CBsi3b OMOJIOTHHU C OOLIECTBEHHBIMHU, TEXHUYECKUMHU U IPYTUMHU
€CTECTBEHHBIMHU HaykaMH, (pusocodueil, STUKOH, 3cTeTUKOM U mpaBoM. Ponp 6nonoruu B

(dbopMHpPOBaHUN COBPEMEHHOW Hay4HOH KapTHHBI MUpa. CucTeMa OHMOJIOrMYeCKUX HayK.

MeTobl Mo3HaHKS KHUBOW MPUPObI (HaOIr0IeHHE, SKCIICPUMEHT, OMTMCaHHe, H3MEPEHHE,
Kiaccu(UKaIus, MOICTMPOBAHUE, CTATHCTUYECKAss 00pabOTKa JTaHHBIX).

JdemMoncTpanuu:

IToprpetsr: Y. Jdapsun, I'. Mennens, H.K. Konbnos, x. Yorcon u ®@. Kpuk.



Tabnuue! u cxembl: «MeTOABI TO3HAHUS KUBOU IPUPOIBDY.
JlabopaTopHble H IpaKTHYecKHe PadoThI:

[IpakTuueckas padora Ne 1. «/cnonp3oBaHuE pa3IuYHBIX METO/IOB IIPU U3YUYECHUU
OMOJIOTUYECKIX 0OBEKTOBY.

Tema 2. ’KuBble cHCTEeMbI M UX OPraHU3AIMA.

JXuBble cucremMbl (OMOCHCTEMBI) KaK MPEAMET U3ydeHus Onosioriu. OTINYKE )KUBBIX CUCTEM
OT HEOPraHUYECKOHN MPUPOBL.

CaoiicTBa buocucTeM U UX pasHOOOpas3ue. Y POBHU OpraHU3aIlul OMOCUCTEM:
MOJIEKYJIAPHBIN, KIE€TOUHbINA, TKAHEBBIM, OPraHU3MEHHbIN, MOMYJISIUOHHO-BUIOBOM,
IKOCUCTEMHBIH (OMOreOIIeHOTUYCCKUIT), OMOCEPHBIIA.

JdemMoHcTpanmu:

Tabnuup! u cxembl: «OCHOBHBIE IPU3HAKH KU3HU», «Y POBHU OpraHU3aLUH KUBOU
TIPUPOIBDY.

Ob6opynoBanue: moaens Mosiekyibl JJTHK.
Tema 3. XuMHYECKHI COCTAB U CTPOEHHE KJIETKH.

XHUMHYECKUM COCTaB KIETKH. XUMHYECKUE DJIEMEHTHI . MaKpO3JICMCHTbI, MUKPO3JICMCHTLI.
Bomau MHHCPAJIbHBIC BEIICCTBA.

DYHKIIMU BOJBI U MUHEPAJIBHBIX BEIIECTB B KieTke. [loanepxanue ocMoTrueckoro OagaHca.

benku. CocTaB u cTpoeHune 6e1koB. AMUHOKHCIIOTH — MOHOMEpHI OenkoB. HezamMenumele u
3aMEHUMbIE AMUHOKHCIIOTEl. AMMHOKHUCIIOTHBIM cOCTaB. Y POBHU CTPYKTYphI OETKOBOM
MOJIeKyJIbI (TIEpBUYHASL, BTOPUYHAS, TPETUYHAS M YETBEPTHYHASL CTPYKTYpa). XUMHUYCCKUE
cBolicTBa OesikoB. bronornueckue GpyHKINM OEIKOB.

®epMeHThI — Onosiornyeckue karanusaTopsl. CTpoeHue pepMeHTa: akTUBHBIHN LIEHTP,
cyoctpartHas cneunpuyHocts. Kopepmentsl. Butamunsl. OTinnuns pepMeHToOB OT
HEOpPraHMYECKUX KaTaJIn3aTOpPOB.

VYraeBo sl MOHOCaXxapu bl (TIII0K03a, pub03a U 1e30KCHpr003a), Arucaxapu bl (caxaposa,
JIaKTO3a) U MoJIcaxapuapl (Kpaxmall, TIHKOTeH, HeJi0103a). bruomornueckue GyHKIMNA
YTIIEBOIOB.

Jlununel: Tpurauuepusl, hochomunuabl, crepouisl. ['napodunsHo-ruapododHbIe
cBoiicTBa. buonornveckue ¢pynkuuu munuaoB. CpaBHEHHE YIIIEBOIOB, OSIKOB U JIUIHJIOB
KaK UICTOYHHKOB 3HEPTUH.

Hyxneunossie kucnotsl: JIHK u PHK. Hykiieotnibl — MOHOMEpBI HYKJIEUHOBBIX KHUCIIOT.
Crpoenue u ¢pyukuuu JJHK. Crpoenune u pynkuuu PHK. Buast PHK. AT®: crpoenue u

GyHKIUH.



[uTonorus — Hayka o kieTke. Kierounas Teopus — npuMep B3aUMOACHCTBUS UJIeH U (HaKToB
B HAyYHOM ITIO3HAHNUU. MeToabl U3y4eHUs KIETKH.

Knerka kak nenoctHas xuBast cuctema. OOIye Npu3Haky KIETOK: 3aMKHYTasi HapyxKHast
MemOpana, monekynsl JJHK kak reneruueckuii anmapar, cucteMa CUHTE3a Oernka.

Tunel KIETOK: 2yKapuOTHYECKas U pokapuoTuueckasi. OCOOCHHOCTH CTPOCHUS
MPOKApUOTUUECKON KieTkU. KneTounas crenka 6akrepuii. CTpoeHHe 3yKapuOTHUYECKOM
ki1eTKku. OCHOBHBIC OTJIMYUNS PACTUTEIBHOM, )KUBOTHON M TPUOHOM KIIETKH.

[ToBepXHOCTHBIE CTPYKTYPHI KJIIETOK — KJIETOYHAsI CTCHKA, TJIMKOKAIMKC, UX (PYHKITUH.
[TnazmaTudeckast MeMOpaHa, ee cBoiicTBa U QyHKIUU. [{UTOIUIa3Ma 1 ee OpraHoOuIbI.
OnnomemOpannbie opranouas! kietku: DIIC, anmapar ["onb1Ku, TM30COMBI.
[TonyaBTOHOMHBIE OPraHOU Bl KJIETKU: MUTOXOHIPUH, TutacTuabl. [Ipoucxoxaenue
MUTOXOHJIpUH U TutacTul. Bunbl mutactun. HemeMOpaHHBIE OpraHOUIBI KIIETKH: PUOOCOMBI,
KJICTOYHBINA LIEHTP, [IECHTPUOIH, PECHUYKH, KT'YTUKU. DYHKITUU OPTaHOHIOB KJIETKHU.
Bxnrouenus.

SAnpo — perynstopHslii HeHTp KiaeTku. CTpoeHue siipa: siaepHas 000J04Ka, KapuoIia3ma,
XPOMAaTHUH, AAPBIILKO. XPOMOCOMBI.

TpaHcnopT BEeHIECTB B KIIETKE.
JdeMoHcTpanum:

[Toptpetsr: A. JleBenryk, P. I'yk, T. [lIBann, M. lneiinen, P. Bupxos, [Ix. Yorcon, ®.
Kpuxk, M. Yuikuuc, P. ®panknun, K.M. bap.

Huarpammsl: «PacnipeneneHne XUMHUYECKNX 2JIEMEHTOB B HEXXUBOW MIPUPOLEY,
«Pacnipenenenue XUMUYECKUX 3JIEMEHTOB B )KMBOW MPUPOIEN.

Tabnuup! u cxemsl: «llepruonnueckast TabauIa XUMUYECKUX JIEMEHTOBY, «CTpoeHHe
MOJIEKYJBI BOJIbIY, «brocunTes 6enkay, «CTpoeHre MoseKyibl Oenka», «CTpoeHue
dbepmentay, «Hyknennosbie kucnotsl. JJTHK», «Ctpoenne monekynsl AT®», «CtpoeHue
JYKapUOTHUECKOU KIEeTKN», «CTpoeHue )KMBOTHOM KJIETKN», «CTpOeHUE pacTUTENbHON
KJIeTKN», «CTpoeHHE MPOKAPUOTHIECKOMN KIETKN», «CTpOCHHUE sA/ipa KIETKU», «Y TIEBOIBI»,
«JInmmaey.

O6opynoBaHue: CBETOBOM MUKPOCKOI, 000pyA0BaHUE JJIs POBEIACHUS HAOIIOCHUH,
WU3MEpEeHUH, SKCTIEPUMEHTOB, MUKPOTIpENapaThl pAaCTUTEIbHBIX, )KUBOTHBIX M OaKTepPHATbHBIX
KJICTOK.

JlaGopaTopHbIe M IpaKTHYEeCKUE PadoThI:

Jlaboparopnas padota Ne 1. «/3yueHre KaTalIuTHIECKOH aKTUBHOCTH (epMeHTOB (Ha
MPUMEPE aMIJIa3bl WM KaTaiasbl)».

JlaboparopHast pabota Ne 2. «M3ydeHne cTpoeHUs KIETOK PACTCHHM, )KUBOTHBIX U OaKTepUit
10/ MUKPOCKOIIOM Ha TOTOBBIX MUKpOIpEnaparax 1 Ux OMuCaHUe».

Tema 4. }ICH3HeI[eﬂTe.TILHOCTL KJIETKHU.



OOMeH BelecTB, Wi METab0In3M. ACCUMUIISIHS (ITACTUYCCKUN OOMEH) U TUCCHMHMIISIINS
(sHepreruyeckuii 0OMEH) — JBE CTOPOHBI €AMHOTO MpoIiecca MeTabou3ma. Poib 3aKOHOB
COXPAaHEHHUS BEIIECTB M SHEPTUU B IOHUMAaHUU MeTaboIM3Ma.

Tumnbl oOMeHa BeniecTB: aBTOTPOGHBIN U reTepoTpodHbId. Poib pepmenToB B 0OMeHe
BEILIECTB ¥ ITPEBPALIICHUH SHEPTUH B KIIETKE.

dorocunTte3. CBeToBas u TeMHOBast (pa3wl hoTocuHTe3a. Peaknuu poTocuHTE3A.
DddexTuBHoCTh hoTOCHHTE3a. 3HaAUEHUE POTOCUHTE3A [T )KU3HU Ha 3emie. BrnusHue
yCIIOBUH cpefibl Ha OTOCHHTE3 M CIIOCOOBI MOBBIMIECHUS €r0 MPOAYKTUBHOCTH Y KYJIbTYPHBIX
pacTeHui.

XeMocHHTe3. XeMOCHHTE3UPYIOIIHE OaKTeprH. 3HAUCHUE XEeMOCHHTE3a JIISl J)KU3HH Ha
3emuie.

DHepreTudeckuii oOMeH B kiieTke. Paciieniienue BemecTs, BbIICICHUE U aKKYMYJIUPOBaHHE
SHEPTUU B KJIIETKE. DTaIlbl SHEpreTuieckoro oomMena. I mukonms. bposkeHne u ero BUbI.
KucnoponHoe okucnenue, win KieTouHoe apixanue. OkucnurenbHoe GocPopuinpoBaHue.
D PeKTUBHOCTD IHEPTETHIESCKOTO 0OOMEHA.

Peaknun marpuunoro cunresa. ['enerndeckas unpopmanus u JJHK. Peanmszanus
TeHETUYECKON MH(pOpMaIK B KJIeTKe. [ eHeTHYeCKUii KO M €ro CBOMCTBA. TpaHCKpHUIIIUS —
matpuuHblii cunTe3 PHK. Tpancnsius — 6nocunTes 6enka. Dtaribl TpaHCIALUH.
KoaupoBanue amuHokuciaot. Ponb pubocom B 6rocuHTe3e Oerka.

Hexeroutbie popMbI )KHU3HU — BUPYCHI. FicTopus oTkpbiTus Bupycos (.M. IBaHoBCKui).
OCoOEHHOCTH CTPOCHUS M KU3HEHHOTO LIMKJIa BUPYcoB. bakrepuodaru. bonesnu pacrenuii,
’KUBOTHBIX M YEIIOBEKA, BBI3bIBACMBIC BUpycaMu. Bupyc ummyHoaepunuTa yenoseka (B1Y)
— Bo30yaurens CIIM/a. OGpatHas TpaHcKpumuus, pesepra3a u uarerpasa. [Ipodunakruka
pacrpocTpaHeHHs BUPYCHBIX 3a00JI€BaHUH.

JdemMoHcTpanuu:
[Toptpetsr: H.K. Konsuos, JI.1. Usanosckuii, K.A. Tumupsszes.

Tabnuup! u cxemsl: «Tunel mutanusy, «Metadbonuzm», «MUTOXOHAPHUSY, « IHEPTETUUECKUM
obmen», «Xnopomnacty, «Porocunresy», «Ctpoenne JHK», «Ctpoenue u
¢byHKIIMOHUpOBaHUe reHay, «CuHTte3 0enkay, «[ eneTnueckuit koay», «Bupycs»,
«bakrepuogarn», «Ctpoenune u xu3HeHHbIN nuki supyca CIT1/]a, 6akrepuodaray,
«Permukanus JTHK».

Ob6opynoBanue: moaenu-anminkanuu «Yapoenue JJIHK u tpanckpunuusy», «buocunres
6enka», «CtpoeHue KIeTkn», Mojens cTpykTypsl JJHK.

Tema 5. PasMHoKeHUe U MHANBHAYAJIbHOE PA3BUTHE OPraHU3MOB.

KieTounslii 1uKII1, WK *KU3HEHHBIN UK KieTku. MaTepdasza u murtos. [poneccsr,
npoTekaromue B uaTepdaze. Permukanus — peaxust matpuynoro cuntesa JJHK. Ctpoenune
XpoMocoM. XpOMOCOMHBIN HAOOp — KapHOTUN. JIUTIIONAHBIN U raluIONAHBIA XPOMOCOMHBIE
Habopbl. Xpomatusl. L{uTomornueckne OCHOBBI pa3MHOXKEHHUS U MHIUBHIyaIbHOTO
pa3BUTHUSL OPTaHU3MOB.



Henenue knetku — Muto3. Craguu mutosa. [Ipoueccsl, npoucxoasiue Ha pa3HbIX CTAIUIX
MHTO3a. bHOJIOrMYeCcKni CMBICII MUTO3a.

[IporpamMmmupyemas rudesnb KJISTKH — alonTo3.

@DopMBI pa3MHOKEHUSI OPTAaHU3MOB: 0€CIT0JIoe U MOJIOBOE. BUIbI OeCTIONoro pa3MHOKEHUS
JieJIeHre Ha/IBOe, TOYKOBAaHUE OJJHO- 1 MHOTOKJIETOYHBIX, CIIOPOOOpa30BaHUE, BETETATUBHOE
pa3mHokeHue. ckyccTBeHHOE KIIOHUPOBAHUE OPraHU3MOB, €0 3HAYEHUE /IS CEJICKIINH.

ITonoBoe Pa3MHOKCHHUE, €ro OTIINYUsA OT 0ecIoI0ro.

Meiio3. Cranuu meiiosa. [Ipoueccel, mpoucxoasimue Ha craausix meiosa. Ilosenenue
xpomocoM B Meio3e. Kpoccunrosep. buonornueckuii CMbICI U 3HaYE€HUE MEH03a.

l"ameTorenes — mpoiiecc 00pa3zoBaHUs MOJOBBIX KIETOK y )KUBOTHBIX. [10JI0BBIE Kene3bl:
CEMCHHHKH ¥ ssnuHUKU. OOpa30oBaHKe U Pa3BUTHE MOJIOBBIX KIETOK — raMeT (CIIepMaTo30Hm I,
SUIEKIICTKA) — criepMaToreHe3 u oBoreHes3. OCOOCHHOCTH CTPOCHUS SIMLICKIETOK U
cniepmaro3onioB. Omionorsopenue. [lapreHorenes.

WuauBuayansHoe pa3BuTHe (OHTOreHe3). OMOpruoHanbHOE pa3BuTue (IMOpUoOreHes). Drarbl
AMOPHUOHAIIBHOTO Pa3BUTHSI Y IO3BOHOYHBIX KUBOTHBIX: IpOOJIEHUE, TacTPyJIsLIMs,
opranorenes. [locramOproHaibHOE pa3BuTHe. THUIBI HOCTIMOPUOHATILHOIO PAa3BUTHUA:
npsiMoe, HernpsiMoe (IMYMHOYHOE). BiusiHue cpepl Ha pa3BUTHE OPraHU3MOB, (haKTOPHI,
CIOCOOHBIE BBI3BIBATh BPOXKAEHHBIE YPOJCTBA.

Poct n Pa3BUTHC paCTeHI/If/'I. OnrorecHe3 IBETKOBOI'O paCTCHUA. CTPOCHUE CEMCHH, CTa iU
Pa3BUTHA.

JdemMoncTpanuu:

Tabmuie! u cxeMbl: «@OpMBI pa3MHOKEHHUSI OPTAaHU3MOBY, «/|BOiTHOE OMII0IOTBOPEHUE Y
[IBETKOBBIX pacCTeHUI», «BeretaTuBHOE pa3MHOKEHUE PACTEHUI», «JleneHne KIeTKH
OaxTepuit», «CTpoeHue MOJIOBBIX KIETOK», «CTpOoeHUE XPOMOCOMBI», «KIeTOUHBIN ITUKI,
«Permukanus IHK», «Mutosy, «Meio3y, «[Ipsamoe u HenpsiMoe pa3ButHey, «I'amerorenes
y MIIEKOIUTAIOLIUX U YeJI0BeKa», «OCHOBHBIE CTAIUU OHTOTEHE3A.

O6opynoBaHue: MUKPOCKOI, MUKponpemnaparsl «CrepMaTo301/ 1bl MIEKOIUTAIOIIETOY,
«SlilexneTka MIEKONUTArOIIEro», «KapnoknHes B KJIETKax KOPELIKa JIYKa», MarHUTHAsI
Mozenb-anmiaukanus «/lenenne knetkn», moaens JIHK, mogens meTadaznoil XpoMOCOMBI.

JlaGopaTopHbIe M NpaKTHYeCKUEe PadoThl:

JlaboparopHast pabota Ne 3. «Ha0roieHre MUTO3a B KJIETKaX KOHYHMKA KOpEIIKa JIyKa Ha
TOTOBBIX MUKpPOIIpemapaTaxy.

JlabopaTtopHas padota Ne 4. «/3ydeHue CTpoeHuUs MOJIOBBIX KJIETOK HA TOTOBBIX
MUKpOTpernaparax.

Tema 6. HacsiencTBEHHOCTh U M3MEHYMBOCTH OPraHU3MOB.



[Ipenmer u 3amaun reneTuku. Mictopust pa3BUTHSA T€HETUKU. POab nUTOIOTHH U
SMOPHUOJIOTUH B CTAHOBJIEHUU T€HETUKU. BKiiag poccuiickux u 3apy0eKHbIX YUEHBIX B
pa3BUTHE FCHETUKU. MeTO bl TeHETUKH (THOPUI0IOTUICCKHMA, IIMTOTCHETUYCCKHH,
MOJIEKYJIIPHO-TeHeTHYeCKUi ). OCHOBHBIC T€HETUYECKHE MOHATHS. | eHeTHUYeCKast
CHUMBOJIMKA, UCTOJIb3yEMAsl B CXEMAaX CKPEILIMBAaHHM.

3aKOHOMEPHOCTH Hacie0BaHUs IIPU3HAKOB, ycTaHOBIIEHHBIE ['. Menaenem.
MoHorubpuaHoe ckperuBatyie. 3aKoH eIMHO00pa3Hst FTHOPUIOB MIEPBOIO MOKOJICHUS.
HpaBI/I.HO AOMUHHPOBAHUAA. 3akoH PaCIICIUICHU A ITPU3HAKOB. I'mmioresa 9ucTOTHI TaMeT.
IlosHOE U HENOJIHOE TOMUHUPOBAHUE.

JurnbpuiHoe ckpermyBaHye. 3aKOH HE3aBUCUMOI'O HACJIEJOBaHUsI IPU3HAKOB.
[{uToreHeTnueckrue OCHOBBI JUTMOPUIHOTO CKpEIIMBaHUs. AHAIU3UPYIOLIEe CKPEeLMBaHKE.
Hcnonp30BaHuE aHATM3UPYIOIIETO CKPEIUBAHUS UL ONIPEAEIICHNs TEeHOTHIIA OCOOH.

CueneHHoe HaciieioBanue npusHakoB. Padora T. Moprana no cuernjieHHoOMy
HaclieZIoBaHHIo0 reHoB. HapylieHue cuernsieHns reHoB B pe3yIbTaTe KpOCCUHIOBEPA.

XpOMOCOMHAsI TEOPHS HACIEACTBEHHOCTHU. [ eHeTUUeCKre KapThl.

I'enernka nomna. XpoMOCOMHOE OIpeeIeHNE 110J1a. AYTOCOMBI U ITOJIOBBIE XPOMOCOMBI.
I'omorameTHble U rereporaMeTHble opranu3msel. HacneioBanue npru3HakoB, CLEIUIEHHBIX €
HIOJIOM.

N3menunBOCTh. Buibl N3MEHYMBOCTH: HEHACIIEACTBEHHAS U HACIEACTBEHHAs. Posib cpe/ipl B
HEeHAacJeICTBeHHON U3MEHYMBOCTH. XapaKTepPUCTHUKA MOAU(PUKALIMOHHON N3MEHYUBOCTH.
BaprannonHbIi psa U BapuanvoHHas kpuBas. Hopma peakuuu npusHaka. KonnyecTBeHHbIE
Y Ka4eCTBEHHbIE TPU3HAKHU U UX HOpMa peakuuu. CBolicTBa MOAN(UKALIMOHHON
U3MEHYUBOCTH.

HacnencrBeHHasi, iy TeHOTUITMYECKAsI, U3MEHUNBOCTh. KOMOMHATHBHAS N3MEHUHBOCT.
Meii03 1 110J10BO#1 poliecc — OCHOBA KOMOMHATUBHOW M3MEHYUBOCTU. MyTallnoHHast
M3MEeHYUBOCTh. Kilaccudukaius MyTaiuii: reHHbIe, XpOMOCOMHEIE, TeHOMHEBIe. YacToTa 1
MPUYUHBI MyTaruid. MyTtarennsie ¢pakTopbl. 3aKOH TOMOJOTHYECKUX PSIIOB B
HacleacTBeHHo# n3MeHunBocty H.M. BaBumnosa.

BHCH,Z[epHa}I HaCJICACTBECHHOCTb U U3MCHYHUBOCTD.

I'enetuka yenoseka. Kapuotun yenoBeka. OCHOBHbIE METO/Ibl TEHETUKU YEIOBEKA!
TeHEATOTUYECKU, OJIM3HEIIOBBIN, IIMTOTEHETUYECKUN, OMOXUMUYECKHI, MOJIEKYIISIPHO-
reHeTudyeckuii. COBpeMEHHOE ONpeieJICHUE TeHOTUIIA: TTOJTHOTE€HOMHOE CEKBEHHUPOBAHUE,
TeHOTHIMPOBaHKE, B TOM dnciie ¢ momombio [1[P-ananu3a. HacneacTennsie 3a00neBaHus
YeloBeKa: TeHHbIE 00JIe3HH, 00JIE3HH C HACIIECTBEHHON MPEIPACIION0KEHHOCTHIO,
XpoMocoMHBIe 0osie3HN. CoMaTHYeCKUe U reHepaTuBHbIE MyTalui. CTBOJIOBBIE KIIETKH.
[TpuHIHIBI 370pOBOTO 00pa3a KU3HU, TUATHOCTUKU, TPODUITAKTHKN U ICUCHUS
TEHETHYECKUX 00Je3He. MeauKo-TeHETHIEeCKOEe KOHCYIbTHPOBAaHUE. 3HAUEHNE
MEIUIIMHCKOW T€HETUKH B MPEAOTBPAICHUH U JICUCHUH TeHETUUECKUX 3a00IeBaHMA
JeJI0BeKa.

JdemMoncTpanuu:



Ioptpetsr: I'. Menaens, T. Mopran, I'. ne ®@pus, C.C. YerBepukos, H.B. Tumodees-
Pecosckuii, H.M. BaBuinos.

Tabmuup! U cxembl: «KMOHOTHOPHUIHOE CKPEITUBAHUE U €TI0 IIUTOTCHETHYECKas OCHOBAY,
«3aKOH pacUICTUICHHS U €T0 [IUTOTEHETUYECKasi OCHOBaY, «3aKOH YUCTOTHI TaAMET,
«/Iurubpunnoe ckpenuBanuey, «L{lutogornyeckne OCHOBBI TUTHOPHIHOTO CKPEITUBAHMSY,
«Merno3y, «B3anMoIeliCTBUE AJUIETbHBIX TEHOBY, «I €HETHUYECKHUE KapThl PACTEHUH,
JKUBOTHBIX U YeJOBeKay, «I'eHeTuka nosuay, «3aKOHOMEPHOCTH HACIEIOBAHUS, CLIETNICHHOTO
¢ osiom», «KapHOTHUIIBI UEJIOBEKA U JKUBOTHBIX», «BHUJIBI U3MEHUYUBOCTHY,
«MoaudukanmoHHass U3MEHUYUBOCTHY, «HacnenoBanue pesyc-pakropay, «I 'eHeTHKa rpymi
KpoBW», «MyTallMOHHAs: U3MEHUYUBOCTH).

O6opynoBanue: Moaenu-anmnkanuu «MoHorubpuHoe ckpermuBanue», «Henmomxoe
JOMHUHHUPOBaHUEY, «/{urubpumHoe ckpemmBanmey, «Ilepekpect XxpoMocom», MUKPOCKOIT U
Mmukpornpenapat «JIpo3zoduna» (Hopma, MyTanuu GOpMbI KPbUILEB U OKPACKH TeJa),
repOapuit «I'opox MOCEBHOM.

JlabopaTopHble H IpaKTHYecKHe padoThI:

JlaboparopHas padota Ne 5. «M3yueHue pe3yibTaToB MOHOTHOPUIHOTO M TUTHOPHIHOTO
CKPEIIMBAHUS Y IPO30(HIBI HA TOTOBBIX MHKpPOIIpEapaTax.

JIaboparopHast pabota Ne 6. «M3ydeHre MOAHM(PUKATNOHHON N3MEHYHBOCTH, TIOCTPOCHUE
BapUAIIMOHHOTO Psi/ia U BAPUAIIHOHHON KPHBO».

JlaboparopHas pabota Ne 7. «AHanu3 mytauuid y 1po30¢huisl Ha TOTOBBIX
MUKpOTIperiapaTax.

ITpakTrueckas pabora Ne 2. «CocTaBiieHHe U aHATIU3 POJOCIOBHBIX YETIOBEKAY.
Tema 7. Cesexuusi opranu3moB. OCHOBBI OMOTEXHOJIOTHH.

Cenexuus Kak HayKa ¥ Iporecc. 3apoKIECHUE CEIEKIINN U foMecThKanus. Yuenue H.1.
BaBuiioBa o0 1ieHTpax NporCcX0KIeHUsI 1 MHOI000pa3us KyJlbTYpHbBIX pacTeHuH. L{eHTpbl
IIPOUCXOXKACHUS TOMAIIHUX KUBOTHBIX. COPT, MOpO1a, IITaMM.

CoBpeMeHHbIE METO/IbI CEEKIIMU. MacCOBBIN ¥ HHAUBUAYAIbHBIN OTOOPHI B CEIEKITUN
pacTeHuil u KUBOTHBIX. OLleHKa 3KCTEpbepa. bIM3KOpOACTBEHHOE CKpEMBaHUE —
uHOpuAMHT. Yucrtas nunusa. CKpenBaHue YUCTHIX JIMHUH. [ eTepo3uc, niv rudpuaHas cuma.
Heponctsennoe ckpemrBanue — ayropuauar. OTnaneHHas THOpUIN3aIHs U €€ YCIeXu.
HckyccTBEeHHBIN MyTareHes 1 MoJy4YeHHE MOJUILUIOUIOB. JJOCTHKEHHS CENIEKIIUU PACTEHHIA,
YKUBOTHBIX U MUKPOOPTaHU3MOB.

buorexHonorus kak oTpacip MpOoU3BOJCTBA. | eHHas MH)KEHEpHs. DTalbl CO3/1aHus
pexombunantHoit JIHK u Tpancrennsix opranuzmoB. Kierounas nnxenepus. Knerounsie
KyJIbTYpbl. MUKPOKIIOHAJIbHOE pa3MHOKEHUE pacTeHuil. Kinonuposanue
BBICOKOIIPOJIYKTUBHBIX CEJIbCKOXO35IMCTBEHHBIX OPTraHU3MOB. DKOJIOTHYECKUE U STHYECKUE
npo6aemsl. MO — reneTndecku MOIU(PHUIIMPOBAHHBIE OPTaHU3MBI.

JleMoHCTpanuu:



IToptpersr: H.M. BaBunos, 11.B. Muuypus, I'.J[. Kapneuenko, M.®. I1BaHoB.

Tabmuie! 1 cxeMbl: kapta «L{eHTpBl TPOUCXOXKACHUS U MHOTOOOPA3Hsl KYIbTYPHBIX
pactenuity, «Ilopoapl TOMAIIHUX KUBOTHBIX», «COpTa KYyJIbTYPHBIX PACTCHUII»,
«Otnanennas rudpuam3anus», «Padoter akagemuka M.D. BanoBay, «[lomurmmmonaus,
«O0BeKTH OMOoTEXHOJIOTUNY, «KIIeTOUHBIC KYJIBTYpHI U KJIIOHUpOBaHKE», «KOHCTpyupoBaHue
U IIEPEHOC T'€HOB, XPOMOCOMY.

O6opynoBaHue: MyJISKU TJI0JJ0B U KOPHEIIOI0B AUKUX (DOPM U KYJIBTYPHBIX COPTOB
pactenuit, repoapuii «CebCKOX035UCTBEHHBIE PACTCHUSI.

JlabopaTopHble H IpaKTHYecKHe padoThI:

Dkckypeust «OCHOBHBIC METO/IbI U JIOCTH)KCHHSI CEJICKIIMU PACTEHHI U JKMBOTHBIX (Ha
CEJICKIIMOHHYIO CTAHIINIO, TUIEMEHHYIO ()epMY, COPTOUCIIBITATEIHHBIA YUaCTOK, B TEIUTHYHOE
X03HCTBO, JTAOOPATOPUIO arpOYHUBEPCUTETA HIIH HAYIHOTO IICHTPA)».

11-% kiaace

Tema 1. DBoTIOLHOHHAA OUOJIOTHA.

[IpennocslIKkyu BOZHUKHOBEHUS 3BOJIOLMOHHON TEOPUH. DBOJIOLUOHHAS TEOPUS U €€ MECTO
B Onosioruu. BrimsiHue 9BOIOIMOHHON TEOPHUU HA Pa3BUTHE OMOJIOTUH U JPYTUX HAYK.

CBuperenbcTBa IBOTIONHH. [1aleOHTOIOTHYECKHE: TTOCIIEA0BATEILHOCTD TTOSBIICHUS BUIOB B
MaJICOHTOJIOTUYECKOH JICTOMHCH, TIepexoJHble (opMbl. bruoreorpaduyeckue: cXoacTBo U
paznuuue ¢ayH u (Iop MaTEpUKOB U OCTPOBOB.

DOMOpPHUOIOrHUECKHE: CXOJCTBA U Pa3Inins SMOPHOHOB Pa3HbIX BUOB T03BOHOYHBIX.
CpaBHUTEIBHO-AaHATOMUYECKHE. TOMOJIOTMYHBIE, aHATIOTUYHBIE, PYAUMEHTAPHBIE OpraHsbl,
aTaBU3Mbl. MOJIEKYIISIpHO-OMOXHMUYECKUE: CXOACTBO MEXAHU3MOB HACJIEICTBEHHOCTH U
OCHOBHBIX METa0OJIMYECKUX MyTeH Y BCEX OPraHU3MOB.

OpomtonnonHas Teopus Y. Jlapsuna. [Ipennocsiiky BO3HUKHOBEHUS JapBUHU3MA.
JIBHOKyIIME CUITBI 9BOJIOLUH BUIOB 10 JlapBuHY (M30BITOYHOE PAa3MHOKEHUE TIPH
OrPaHUYEHHOCTH PECYPCOB, HEONPEIEIECHHAs N3MEHUNBOCTh, 00ph0a 3a CyIIECTBOBAHHUE,
€CTECTBEHHBII 0TOOP).

Cunrernueckas Teopus sBosronun (CTD) U ee OCHOBHBIC MOJOKCHUS.
Muxkpossomntonus. [omynanus kak eIMHALIA BUAA U DBOJIOLIHH.

JIBrxyiue cuitbl (pakTophI) FIBOIOIMK BUIOB B TIPUPO/Ie. MyTaIllMOHHBIH TPOIIecC U
KOMOMHATHBHAs U3MEHUYMBOCTD. [ IOy sIiOHHBIE BOJIHBI U Jpeiid reHoB. M3omsanus u
MHTparusl.

EctectBenHbIil 0TOOp — HanpaBisoMui pakTop 3BooIuNd. DOPMBI ECTECTBEHHOTO 0TOOpA.

[Ipucnoco0aeHHOCTh OPraHU3MOB Kak pe3yibTat 3Bosonuu. [Ipumeps npucnocobneHuit y
OpraHu3MoB. ApoMopdO3bl U UIH0AAANI TAIUH.



Bun u BunooOpaszoBanue. Kpurepun Buga. OcHOBHBIE (hOpMBI BUAO0OPA30BaAHUS !
reorpauuecKoe, IKOJIOIrHIECKOE.

MakposBosrorus. PopMbl SBOTIONKN: (HUICTHYCCKAs], AUBEPIreHTHAs, KOHBEPIeHTHAs,
napajuiensHas. HeoOpaTuMocTh 3BOTIOIUH.

[IponcxoxaeHue OT HeclleNUAIM3MPOBAaHHBIX NpeAKoB. [Iporpeccupyromas crnenuanus3anys.
AnlaniTuBHAs paguanus.

JdemMoHcTpanmu:

[Toprpersl: K. JIunneit, JK.b. Jlamapk, Y. Hapsun, B.O. Kosanesckuii, K.M. bap, O.
I'ekxens, @. Mromiep, A.H. CeBepiios.

Tabnuubl u cxembl: «Pa3BUTHE OPraHUYECKOTO MUpa Ha 3emiiey, «3apOIbIIIn MO3BOHOYHBIX
AKHUBOTHBIX», «Apxeontepukcy, «@opmbl 00pHOBI 3a CylecTBOBaHUEY, «EcTecTBEHHBIN
ot0op», «MHOTOO0Opa3ue COPTOB pacTeHmiT», «KMHOTr000pa3ue Mopo 1 JKUBOTHBIXY,
«[Tonynsuumny, «MyTallMOHHAs U3MEHYUBOCTHY, «ApoMopdo3bly», «Manoasanraumy,
«O0mmas nerenepanusiy, «JIBrkyiue cuisl sBotonuny», «Kapra-cxema mapmipyra
nyremectsus Y. Jlapsunay, «bopnba 3a cymectBoBanuey, «IIpucrnocobieHHOCTh
opranu3MoBy, «I'eorpaduueckoe Bum000pa3zoBaHuey, «IKOIOTUIECKOE BHI000PA30BAHKE).

O6opynoBaHue: KOJUIEKIUS HACEKOMBIX C Pa3JIMYHBIMHU THIIAMHU OKPACKH, HAOOp II0OJI0B U
ceMsiH, koJutekIus «[IpruMepsl 3aIUTHBIX TPUCTIOCOOICHUN Y dKUBOTHBIX», MOJIENb
«OCHOBHBIE HAIIPABJICHUS YBOJIOLHNIY», 00beMHast MoJieib «CTpOEHHUE FOJIOBHOTO MO3Ta
I103BOHOYHBIX).

buoreorpaguueckas kapTa Mupa, KoJuteKIus «PopMbl COXpaHHOCTH UCKOMAEMbIX
KUBOTHBIX U PACTEHUI», MoJeb-anmukanus «llepekpect XxpoMocoM», BlIaXKHbIE
npenapatsl «Pa3BuTue HacekoMoroy, «Pa3Butue JATymKN», MUKpornpenapar «/Ipozodpunan
(Hopma, MyTariu (OPMBI KPBIITHEB U OKPACKH TEIA).

JlabopaTopHble H IpaKTHYeCcKHe padoThI:
JIaGoparopnas pabota Ne 1. «CpaBHeHue BHIOB 110 MOP(OIOTUIECKOMY KPUTEPHIO.

JlaboparopHast pabota Ne 2. «Onucanue mprucrnocoOICHHOCTH OpraHu3Ma U ¢
OTHOCHUTEIILHOTO XapaKTepay.

Tema 2. Bo3HUKHOBeHHe U pa3BUTHeE )KM3HH Ha 3em.ie.

JloHay4HBI€ NIPEACTABICHUS O 3apOKICHUN KU3HU. HaydyHble rUnIOTE3b1 BOSHUKHOBEHUS
KU3HU Ha 3emiie. abuoreHe3 u naHcrnepMusi. XUMHUecKast SBOMIOIMS. AOUOTeHHBI CUHTE3
OpPraHMYECKUX BEIIECTB U3 HEOPraHUUECKUX. DKCIEPUMEHTAIbHOE MTOATBEPKIEHUE
XUMHYECKOH »Boronmu. HadanbHble Tarsl Onomorndeckoii dsoirrormu. I unoreza PHK-
mupa. opmupoBaHre MEMOPaHHBIX CTPYKTYP M BOSHUKHOBEHHE MPOTOKJIETKH. [TepBbie
KJIETKH ¥ UX 3BOIIOLNA. POpMHPOBAHHE OCHOBHBIX I'PYIII KUBBIX OPIaHU3MOB.

Pa3ButHe xu3HM Ha 3eMiie 1o 3paM U nepuonaaM. Karapxei. Apxelickas 1 IpoTepO30HCKast
apsl. [laneo3oiickas spa u ee mepruoabl: KEMOPUMCKUHN, OPJIOBUKCKUH, CHITYPUHCKHIA,
J€BOHCKHM, KAMEHHOYTOJIbHBIN, IEPMCKHMA.



Me3o030iicKast 3pa U €€ IepUOAbl: TPHACOBBIN, FOPCKUH, MEJIOBOM.
KaliHo3oiickas 3pa u ee nepuoabl: MAJIEOr€HOBbIA, HEOT€HOBbIN, aHTPOIIOTE€HOBBIN.

XapaKkTeprucTUKa KJIIMMaTa U re0JOrH4eCKUX poueccoB. OCHOBHBIE ATAIIbI YBOJIIOLNN
PacTUTENLHOTO U )KUBOTHOTO MUpa. ApoMop(]o3bl y pacTeHuit u KUBOTHBIX. [TosBrnenHue,
pacuBeT U BBIMUPAHUE TPYIII )KUBBIX OPTraHU3MOB.

Cucrema OpraHu4eCKOro Mupa Kak OTpakeHue 3BOMoUH. OCHOBHBIE CUCTEMATHYECKUE
IPYIIIBI OPraHU3MOB.

DOBosronus 4enoBeka. AHTPOIIONOTHs Kak Hayka. Pa3BuTue npeacraBieHuil o
IIPOUCXOXACHUN YesloBeKa. MeTobl n3ydeHus antTponoreHesa. CxoJcTBa U pa3andus
YeJI0OBEKA U )KUBOTHBIX. CUCTEMATUUYECKOE MOJI0KEHHUE YEJIO0BEKA.

JIBmxyiue cuibl (akropsl) anTpororenesa. HacinencTBeHHast H3MEHUYHMBOCTD U
ecTecTBeHHBIN 0TOOp. OOIIECTBEHHBIN 00pa3 )KU3HH, U3TOTOBJICHUE OPYAHM TPY/a,
MBIIICHUE, PEYb.

OcCHOBHBIE CTaIuU ¥ BETBY 3BOJIOLMY YEIOBEKA: ABCTPAIIONUTEKHU, YEIOBEK yMEIbIii,
Yenosek npsamoxoasamumii, Yenosek Heanaepranbckuil, Yenosek pazymusiidi. Haxonxun
HCKOIIaeMBbIX OCTATKOB, BPEMs CYIECTBOBAHUS, 00JACTh paclpoCTpaHeHUs, 00beM
TOJIOBHOTO MO3Ta, 00pa3 )KU3HH, OPYAHSL.

Yenoeueckue packl. OCHOBHBIC 0OJIBIINE packl: eBporeouaHas (eBpasuiickas), Herpo-
aBcTpaionHas (3KBaTOpHAIbHAs), MOHTOJIOWIHAS (a3UaTCKO-aMepHUKaHCKast). UepTol
MPUCIIOCOOJICHHOCTH MPEACTaBUTEINICH YeIOBEYECKUX PAC K YCIOBHUSAM CYIIECTBOBAHUS.
EnuncTBO venoBeueckux pac. Kputuka pacusma.

JdemMoHcTpanuu:
[Toptpetsr: @. Peny, JI. ITacrep, A.W. Onapun, C. Musnnep, I'. FOpu, Y. lapBuH.

Tabnuie! u cxeMsl: «Bo3HukHOBeHHE COTHEUHOM CUCTEMBI», «Pa3BUTHE OpraHUYEeCKOro
Mupay, «PactutenbHas kiretkay, « KuBoTHas kiretka», «[Ipokapuornyeckas KIeTKay,
«CoBpeMeHHas CCTeMa OpraHN4ecKoro Mupa», «CpaBHeHHE aHATOMUYECKUX YEPT CTPOCHHS
YEJIOBEKA M YeTIOBEKOOOPa3HBIX 00€3bsIH», «OCHOBHBIE MECTA MaJICOHTOIOTUUECKIX HaXOd0K
MPEeIKOB COBPEMEHHOTO UeioBekay, «/IpeBHeiimue moany», «Jpesuue moany», «llepsoie
COBpEMEHHBIC JTIOM», «UemoBeueckne pace».

Oo6opynoBanue: mynsoku «I[IporcxoxkaeHne yenoBekay (OOCThI aBCTPAIONIUTEKA,
MUTEKaHTPOIa, HeaHAepTallblia, KPOMaHbOHIIA), CICTIKKA WIIH N300paKCHUSI KAMEHHBIX
Opy/Aui MepBOOBITHOTO YesioBeKa (KaMHU-YOMTIEPhI, pyOusa, Ckpediia), FreoXpOHOIOTHIeCKasl
Tabauna, KoyuteKuus «PopMbl COXPaHHOCTH UCKOMAEMBIX )KUBOTHBIX M PACTEHHI.

JlabopaTopHble H IpaKTHYeCKHe padoThI:

[TpakTrueckas padota Ne 1. «M3yueHne HCKOMAeMBIX OCTATKOB PACTCHHI M )KUBOTHBIX B
KOJUIEKLUSAX).



DKCKypcHs «IBOIIOIMS OPraHMUECKOro Mupa Ha 3emiie» (B €CTeCTBEHHO-HAYUHBIN HITH
KpaeBeIUeCKU My3eii).

Tema 3. Opranu3msl 4 OKpY:Kamomas cpeaa.

DKOJIOTHS KaK HayKa. 3aJjauM U pa3/ielibl 3K0JIOTHH. MeTobl SKOJOTUYECKUX UCCIEA0BAHUH.
DKOJOTrH4YeCKOe MUPOBO33PEHUE COBPEMEHHOTO YEJIOBEKA.

Cpenpl 0OuTaHMs OPraHU3MOB: BOJHAs, HA3€MHO-BO3IyIIHAsA, IOYBEHHA,
BHYTPUOpPraHU3MEHHas!.

Okonorndeckue pakropsl. Kiaccudukamms s3Kooruaeckux (pakropon: abHOTHUECKHE,
OMOTHYECKHUE U aHTPOTIOTeHHBIE. JIefiCTBHIE IKOIOTHYECKUX (PAKTOPOB HA OPTaHU3MBI.

AOGuoTtnueckue (HakTophl: CBET, TEMIIEPATYPA, BIAKHOCTh. DOTONEPHOIU3M.
[IpucnocoOneHust OpraHu3MoB K JeHCTBUIO abuoTHueckux (akTopoB. buonornyeckue
PUTMBI.

buotuueckue pakropsl. Busmbl OMOTHYECKMX B3aUMOJICUCTBUIN: KOHKYPEHIIUS, XUIITHUYECTBO,
cumbuo3 u ero ¢popmel. [lapasutusm, Koomnepanus, MyTyain3M, KOMMEHCATH3M
(kBapTHPAHCTBO, HAXJICOHUYECTBO). AMEHCAIN3M, HEHTpaIn3M. 3HaueHHEe OMOTHUYECKUX
B3aMMO/ICHCTBHII 1715 CYIIIECTBOBAHUSI OPTaHU3MOB B IPUPOTHBIX COOOIIECTBAX.
DKOJIOTHYECKUE XaPAKTEPUCTUKHU TOMYIISIuy. OCHOBHBIE TTOKA3ATENN MOMYJISIINN:
YUCJIEHHOCTD, IJIOTHOCTh, POKIAEMOCTh, CMEPTHOCTh, IPUPOCT, Murpauus. lunamurka
YUCJICHHOCTHU MOMYJISLMHA U €€ PETYIISAIHA.

JdemMoHcTpanuu:

[Toptpetsr: A. I'ym60nbaT, K.®. Pynee, 3. I'ekkens.

Tabmuis! u cxemsl: kapta «[Ipupogabie 30Hb 3emMiny, «Cpenbl OOMTaHHsI OPTaHU3MOBY,
«Dotonepuoauzmy, «llomymsaiuny, «3aKOHOMEPHOCTH POCTA YACIEHHOCTH TOIMYIISIIUN
uHpy3opun-Tyhenbkny», «llumessie nemm».

JlabopaTopHble H IpaKTHYeCcKHe padoThI:

JIaGoparophas pabota Ne 3. «Mopdonornyeckre 0coOeHHOCTH paCTeHUH U3 pa3HbIX MECT
oOUTaHU.

JlaboparopHast pabota Ne 4. «BnusiHue cBeTa Ha POCT U Pa3BUTHE YEPEHKOB KOJIEYCa.
[TpakTuueckas padora Ne 2. «[loacyer MIOTHOCTH MOMYJISIIIAI PA3HBIX BUIOB PACTCHHI.
Tema 4. Coo0uiecTBa U YIKOJOTHYECKHE CHCTEMbBI.

Coo061ecTBO oprann3mMoB — O0noreHo3. CTpyKTyphbl OMOIIEHO3a: BUAOBAs, MPOCTPAHCTBEHHA,
Tpoduueckas (mureBas). Bunbl-nomuHanTel. CBS3H B OHOIICHO3E.

Dkonornyeckue cucteMsl (3kocucteMsl). [ToHsTHE 00 3KOCHCTEME M OHOTEOIICHO3E.
(DYHKHHOHa.]'H)HI)Ie KOMITOHCHTBI DKOCUCTEMEI. IpOoaAYUEHTHI, KOHCYMCHTBI, pCAYLICHTEI.



KpyroBopoT BelecTB 1 MOTOK SHEPTHH B 3KocucTeMe. Tpodudeckue (MHUIIEBBIE) YPOBHH
skocuctemsl. [Iummessle nenu u cetd. OCHOBHBIE MOKA3aTENIN YIKOCUCTEMBI. OMoMacca,
MPOAYKIHS. DKOJOTHUECKUE MUPAMUIBL: TIPOIYKIIMH, YUCICHHOCTH, OnoMacchl. CBOHCTBA
9KOCUCTEM: YCTOMYMBOCTD, caMOperysanus, passurue. Cykueccus.

HpI/IpOI[HBIe 9KOCHUCTEMBI. DKOCHUCTEMBI 03€p U PCK. DKocHucTeMa XBOMHOT'O MJIH
IIUPOKOJMCTBCHHOI'O JIiECa.

AHTPOIOTEHHBIE 3KOCUCTEMBI. ATPOIKOCHCTEMBI. Y pO03KOCUCTEMBI. bruonornieckoe u
XO03HCTBEHHOE 3HAYCHHE arpO3KOCHCTEM U YPOOIKOCUCTEM.

buopaznoobpazue kak GpakTop ycToiiunBocTu 3xocucteM. CoxpaHeHne OHOI0rHYecKOro
pa3zHooOpa3us Ha 3emie.

VYuenue B.U. Bepuajackoro o 6uocdepe. ['panuisl, cocta u cTpykTypa 6uochepst. XKusoe
BelIecTBO U ero GpyHkiuu. OcobeHHocTH Onocdepsl Kak rio0aabHON YKOCHCTEMBI.
Jlunamuueckoe paBHOBecHEe U oOpaTHas CBsI3b B Ouocdepe.

KpyroBopoThl BEemecTB 1 OMOT€OXUMHUECKUE IIUKJIIBI DJIEMEHTOB (yriiepo/a, a3oTa).
3oHanbHOCTH Ouochepbl. OCHOBHBIE OMOMBI CYIITH.

YenoseuecTBo B Onochepe 3eminu. AHTpoONoreHHbIe U3MeHeHus B buocdepe. [modanbHbIe
9KOJIOTMUYECKUE TPOOIIEMBI.

CocyiecTBoBaHue NpUPO/IbI U yeraoBeuecTBa. CoxpaHeHne 6MOpa3HO00pa3us Kak OCHOBA
ycroitunBoctu 6uocdepsl. OCHOBa palMOHATIBLHOTO YIIPABICHHUS TPUPOTHBIMU PECYPCAMU H
UX Ucnojb3oBaHue. JlocTikeHus: OMOJIOrHM U OXpaHa MPUPOIBL.

JdemMoncTpanuu:
[Moptpetsr: A. JIx. Tencnu, B.H. Cykaues, B.1. Bepuanckuii.

Tabmuis! u cxemsl: «Ilummessle nenuy, «buorenos: cocras u cTpykTypay, «lIpupoaHsie
cooOmiectBay, «Llenn nuranus», « dkonorndyeckas nupamuaa», «buocdepa u uenoBex,
«DQKocHucTeMa NIMPOKOJIMCTBEHHOTO Jiecay, «IKOCUCTEMa XBOMHOTrO jeca», «brnoreHos
BOZOEMAa», «ArpoueHo3», «lIpuMepHbIe aHTPONIOr€HHBIE BO3EHCTBHS HA IPUPOAYY,
«BaxxHeinme MICTOYHNKH 3arpsI3HEHHs] BO3yXa U TPYHTOBBIX BOA», «IlouBa — BaxkHeHmas
cocTaBisitolas 6nocepsy, «PakTopsl Aerpaganuu nousy, «llapHukossit 3pdexr»,
«DakTOphl paInOaKTUBHOTO 3arpsi3HeHUst Ouochepri», «O01as cTpykTypa ouocheps»,
«Pacnpoctpanenue xu3Hu B Ouochepe», «O30HOBBIN 3KpaH duocheps», «Kpyropopor
yrieposia B ouochepe», «kKpyroBopot a3ora B mpupoie».

O6opynoBanue: MoaeTb-anTuINKaus « TummaHbIe OUOIIeHO3bI», TepOapuii «PacTutenbHbIe
coo01IecTBay, Koeknu «bruorenosy, «Bpeaurenu BaxXHEUIITNX CeTbCKOX03iCTBEHHBIX
KYJIBTYp», TepOapuu ¥ KOJIJIEKIINHA PACTEHUN 1 KUBOTHBIX, TPUHAJICKAIINE K PA3HBIM
9KOJIOTUYECKHUM IpymnaM ogHoro Buna, Kpacnas kaura Poccuiickoit denepanunu,
M300pakKeHUsT OXpaHsIEMbIX BUIOB PACTEHUHN U KUBOTHBIX.

Temarnuyeckoe mIaHUPOBaHME



10-1 kJjace

KoanuecTBo yacoB DJIeKTPOHHbBIE
Ne | HammeHoBaHue
n/ |pa3aeioB U TeM (ugposnie)
pa3a Beer | Kontpoann | IIpakTHdeck | ogpasoBaTesbuble
| MporpaMmel 0 bie paGoThl | Me paboThl | pecypebl
bubmnorexa ®I'C «Mos
buonorus kak nikoja» — lesson.academy-
1 2 0,5
HayKa content.myschool.edu.ru/06
/10
bubmnorexa ®I'C «Mos
5 JXKuBbie cucTeMbl 1 nikoja» — lesson.academy-
U MX OpraHu3aI¥s content.myschool.edu.ru/06
/10
. Tpenaxep «O0m1aKo
XUMHYECKIH p N p
3 | cocras n 8 1 3HaHui». buonorus.
10 xirace, OO0 «Du3uKOH
CTPOCHHE KJICTKH
JIab»
DIIEKTPOHHBIN
0o0pazoBaTenbHbBIN pecypc
«JlomarrHue 3agaHus.
4 KuznenestenbHOC 6 Cpennee oO1ee
Thb KJIETKHU obpasoBanue. buonorusy,
10-11 xiace, AO
«3marensCcTBO
"[Ipoceermienue"»
Pasmuoxenue u
HHIUBUAYAIbH
5 AMBIAYAIIBHOC | 5 1 <.>
pa3BHTHE
OpraHHU3MOB
HacnencrerHocT
6 |b ¥ U3MEHUUBOCTE | 8 15 <..>
OpPTraHHU3MOB
Cenexus
7 | OpraHM3MOB. 3 < >
OCHOBEI
OMOTEXHOJIOTHU
8 |IloBTopenue 1 <..>
OBILIEE
KOJIMYECTBO
34 0 4
YACOB IIO
ITPOIT'PAMME




11-1 kiaace

e HaumenoBanu | KoiuvecTBo 4acoB DJIeKTPOHHbBIE
/' € pa3aesioB u (undpoBbie)
W rem Beer | Kontpoububl | [IpaKTHYECKH | gGpasoBaTebHbIe
" I nporpammer |0 e padoThI e paboThI pecypebl
bubmuorexa ®I'NUC «Mos
1 DBOJIIOIIMOHHA 9 1 mkosay — lesson.academy-
s Orotorus content.myschool.edu.ru/06/
11
Bo3uukHOBEHU bubmuorexa ®I'NUC «Mos
o |eupasButHe | g 15 mkosay — lesson.academy-
JKM3HHU Ha ’ content.myschool.edu.ru/06/
3emite 11
OpraHH3MbI 1 TpeHaZKep «O06nako
3 | oxpyxatomas |5 1 3HaHu». buoiorus.
coera 11 ximace, OO0 «DusznkoH
pedl Jla6»
DNEeKTPOHHBIN
00pa3oBarteNbHBIN pecypc
Cooblectsa i «lomaiHue 3agaHus.
HI Cpennee oOrmiee
4 | skomoruueckue |9
CHOTEMEL oOpa3oBanue. buonorusy,
10-11 xiace, AO
«3narenpcTBO
"IIpocsemienue"»
5 |IloBTopenue 2 <..>
OBIIEE
KOJIMYECTBO
YACOBIIO 34 0 4

[TPO'PAMME




