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INOACHUTEJIBHASA 3ATINCKA

Pabouas mporpamma 1o OMOJIOTHH HA YPOBEHB CpeAHEro obuiero oobpazosanus s oOyyaromuxcst 10-11-x
kiaccoB ['BOY mkomnsr Ne 484 pa3paboTrana B COOTBETCTBUU C TPEOOBAHUSMMU:

®denepanpHoro 3aKkoHa oT 29.12.2012 Ne 273-D3 «O6 obpazoanuu B Poccutickoii deneparumny;

npukaza MunHnpocBemenuss ot 31.05.2021 Ne 287 «O06 yrBepxkaeHun QeaepaabHOTO
rOCYJapCTBEHHOTO 00pa30BaTEIbHOTO CTAaHAaPTa OCHOBHOI'O O0ILEro 00pa3oBaHUs,

npuka3za MunnpocsemnieHuss ot 18.05.2023 Ne 370 «O6 yrBepxkaeHun (denepaabHOM
00pa30BaTeNbHOM MPOrpaMMbl OCHOBHOT'O 00I1IEro 00pa3oBaHUs;

npukaza Munnpocsemenust ot 22.03.2021 Ne 115 «O6 yrBepxknenun llopsaka opranuzanuud u
OCYHLIECTBJICHUS 00pa30BaTEIbHONH  JEATEIbHOCTH 110 OCHOBHBIM  00I1€00pa30oBaTeIbHBIM
nporpaMMaM — 0Opa30BaTeNIbHBIM IpOrpaMMaM HayajibHOro OOIIEro, OCHOBHOIO OOIIEro u
CpeAHero o01ero oopazoBaHus»;

CII 2.4.3648-20 «CaHuTapHO-3IUAEMHUOIOIHYECKUE TPeOOBAaHUS K OpraHM3alMsIM BOCIHMTAaHUS U
00y4yeHHUs, OT/IbIXa M 03JOPOBJICHUS IE€TEH U MOJIOJCIKI», YTBEPKIEHHBIX [IOCTAHOBJIEHUEM ITIABHOTO
canuTapHoro Bpaua oT 28.09.2020 Ne 28;

CanlluH 1.2.3685-21 «'urneHnueckue HOPMaTUBBI U TPEOOBAHMS K 00ECIIEYCHNIO 0€30MacCHOCTH U
(wm) 6e3BpeTHOCTH ISl YeoBeKa (PaKTOpoB cpeabl OOUTAHUS», YTBEPKICHHBIX MMOCTAHOBIECHUEM
IJIaBHOTO caHuTapHOro Bpaya ot 28.01.2021 Ne 2;

KOHIIETILIMU pa3BUTHs reorpaduyeckoro obpaszoBanus B Poccuiickoit ®Penepaiiuu, yTBepkIeHHON
pemeHneM kKosiernu Munnpocsenienus ot 24.12.2018;

KOHIICTIIIMH YKOJIOTHYECKOTO 00pa30BaHus B CHCTEME O0IIIero o0pa3oBaHus;

y4eOHOr0 I1aHa OCHOBHOI'O 00111ero 00pa3oBaHus, yrBepkaeHHoro npukazoM ['BOY mkonsr Ne 484
o1 01.09.2025 Ne 410-oy «YTBepxkaenune OOII mo ®OOID»

nosioxkeHus o padoueit mporpamme ['bOY mikomnsr Ne 484;

benepanbHON paboueil mporpamMMbl o yueOHOMY IpenMeTy «buomorus.

Pabouas mporpaMma OpHEHTHpOBAaHAa Ha IEJEBBIE MPHUOPUTETHI, CHOPMYIHPOBAaHHBIE B (heaepanbHOil
paboueii mporpamme BOCIIMTaHUs U B paboueii mporpamme Bocriutauus [ BOY mixomst Ne 484.

Ilens m3ydenus yueOHoro mpenmera «buosorus» Ha 0a30BOM YpPOBHE — OBJIQJICHHUE OOYYarOIIUMHUCS
3HAaHUSIMH O CTPYKTYPHO-(YHKIIMOHAJIBHON OpraHU3alliy >KUBBIX CHCTEM pa3HOro paHra u mpuolOpereHue
YMEHHM HCIIOJIb30BaTh 3TH 3HAHMS JUISI TPAMOTHBIX JIEHCTBUN B OTHOLIEHUH OOBEKTOB KUBOW MPUPOJIBI U
peLIeHHs] Pa3InYHbBIX KU3HEHHBIX POOIIEM.

JlocTikeHne 1enu wu3ydeHusi ydeOHoro mpeamera «buomnorus» Ha 0a30BOM ypOBHE 00€CIIeUMBACTCS
pEelIeHrEeM CIEeIYIOIINX 3a1au:

OCBOCHHME OOYYAIOUIMMHCA CHUCTEMBbl 3HAHUH O OHMOJOrMYECKMX TEOpHUsSX, YUEHHUSX, 3aKOHaX,
3aKOHOMEPHOCTSIX, THIIOTE3aX, IPAaBUIIAX, CIY>KAIIUX OCHOBOU JUIst ()OPMHUPOBAHUS MPE/ICTaBICHUI
0 €CTECTBEHHO-HAayYHOU KapTUHE MUPA, O METOAAX HAyYHOI'O MO3HAHMSI, CTPOEHUH, MHOT000pa3uu U
0COOEHHOCTSIX JKMBBIX CHCTEM pAa3HOTO YpPOBHsS OpraHM3allMM, BBIJAIOIIUXCS OTKPBITHSAX H
COBPEMEHHBIX MCCIIEJOBAHUAX B OMOJIOTNY;

(dhopMupoBaHHE Y 00YJArOIIMXCS MO3HABATEIBHBIX, HHTEIUICKTYAIBHBIX M TBOPUYECKUX CTIOCOOHOCTEH
B IIPOLIECCE aHANN3a JAHHBIX O MYTAX Pa3BUTHS B OMOJIOTHH HAYYHBIX B3TJISA0B, UACH U TTOJIXOI0B K
M3YYEHUIO JKUBBIX CUCTEM PA3HOTO YPOBHS OpPraHU3alUK;

CTaHOBJICHHUE y 00yJaromuxcs o01eil KyIbTypsl, PyHKIIMOHAIBHONW TPAMOTHOCTH, Pa3BUTHE YMEHHHA
OOBSICHATH W OLIEHUBAThH SIBIICHHUS OKPYXKAIOIIEro MUpa XMBOW MPUPOIBI HA OCHOBAHWHU 3HAHHUH U
OIIBITA, MOJYYEHHBIX IPU U3Y4E€HUH OUOJIOTHH;
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e (opMupoBaHHE y OOYyYarOIIUXCS YMEHHH WIUTIOCTPUPOBATH 3HAUYCHUE OWOJIOTUYECKUX 3HAHHWU B
MPAKTUYECKON ESTETbHOCTH YEIOBEKA, PAa3BUTUU COBPEMEHHBIX MEIUIIMHCKAX TEXHOJOTHHA H
arpoOMOTEXHOJIOTHI;

e BoOCNUTaHWE YOCKIEHHOCTH B BO3MOKHOCTH IIO3HAHHS YEIOBEKOM JKHBOM  IPUPOIBI,
HEOOXOAUMOCTH OEPEKHOI0 OTHOLICHHS K HEH, COOJIOJEHUS 3THUYECKHX HOPM IIPU IPOBCIACHUH
OHOJIOTMYECKUX HUCCIACAOBAHMIA;

® O0CO3HaHHME LIEHHOCTH OMOJOrMYECKMX 3HAHUH JJISl TOBBIMICHUS YPOBHS 3KOJOTMYECKOW KYIbTYpBI,
1 GOPMHUPOBAHUS HAYYHOT'O MUPOBO33PEHHUS;

® TpPUMEHEHHE MPHOOPETEHHBIX 3HAHUI U YMECHUHN B MMOBCETHEBHOMN KHM3HH JUTS OIEHKH TIOCIICICTBUIA
CBOCH JIeSITEIIbHOCTH 110 OTHOIIICHHIO K OKPYKAIONICH cpelie, COOCTBEHHOMY 3/I0POBbIO, 00OCHOBaHHE
U coOmroicHre Mep NMpoPuIIaKTUKH 32a00JICBaHUA.

Mecto nmpeamMera B y‘leﬁHOM IJ1aHe

Jlnst m3ydeHust OMoJoruu Ha 6a30BOM YpOBHE CpEeIHEro oOImero odpasoBaHus oTBoauTCs 68 yacos: B 10
kiacce — 34 gaca (1 gac B Henenmo), B 11 kiacce — 34 yaca (1 4ac B Henelo).

YueOHO-MeTOAMUYECKOE 00ecIIeUueHne 06p330BaTe.TIBHOFO nmpouecca

B.B.[Taceunuk, A.A.Kamenckuii, A.M.Py6uos, I'.I".I1IBenos, 3.I".'anontok «buonorus», - yaueOHUK
s 10 kimaccoB o0meo0Opa3oBaTeNbHBIX yupexkaeHuit. - M.: [Ipocsemenue, 2020 rox.

B.B.[Taceunuk, A.A.Kamenckuii, A.M.Py6uos, I'.I'.IlIBenos, 3.I".'anontok «buonorus», - yaueOHUK
s 11 kimaccoB o0meo0pa3oBaTeNbHBIX yupexkaeHui. - M.: [Ipocsemenue, 2020 rox.

IINTAHUPYEMBIE PE3YJIbTATDBI
JIMYHOCTHBIE PE3YJIBTATHI

B cTpyKkType IHMYHOCTHBIX pe3ylbTaTOB OCBOEHUS mpeamera «buojorus» BbIIEICHBI CIEAYyOINe
COCTABJISOLINE: OCO3HAHHE OOYYarOIIMMUCS POCCHHCKON Tpa’kAaHCKON HIEHTMYHOCTH — TOTOBHOCTH K
CaMOpa3BUTHIO, CAMOCTOSTEILHOCTH M CaMOONPEEIICHNI0, HAIMYME MOTHUBALIUU K O00y4eHHIO OMOJoruu,
L[EJICHANPABICHHOE Pa3BUTHE BHYTPEHHUX YOEXKJECHUH JIMYHOCTH HA OCHOBE KIIOYEBBIX LEHHOCTEH WU
UCTOPUYECKUX TPAJUIMM pa3BUTUS OMOJIOTMYECKOTO 3HAHMSI, TOTOBHOCTh M CIIOCOOHOCTH OOYyYaroUIuxcs
PYKOBOJCTBOBATbCS B CBOEH J1€ATENBHOCTH LIEHHOCTHO-CMBICJIOBBIMU YCTAaHOBKAaMH, MPUCYILIUMU CHCTEME
OuosIorn4eckoro oOpa3oBaHusi, HAIMYKE YKOJIOTMYECKOTO IMPAaBOCO3HAHMSI, CIIOCOOHOCTH CTAaBUTh LENU U
CTPOMTb KU3HEHHBIE IIJIaHBI.

.HI/I'—IHOCTHI)IG pe3y.]'H)TaTI)I OCBOCHUA npenMeTa «BI/IOJ'IOFI/ISI» JOCTUTAaOTCA B C€IHUHCTBEC yqe6H0171 nu
BOCIIUTATEIbHON JEATEIBHOCTH B COOTBETCTBUU C TPAJULMOHHBIMU POCCHUHUCKUMH COLIMOKYJIBTYPHBIMU,
I/ICTOpI/I‘—IeCKI/IMI/I nu }IyXOBHO-HpaBCTBeHHBIMI/I IOEHHOCTAMU, HpI/IHSITI)IMI/I B O6I].[CCTBG HpaBI/IJ'IaMI/I 158 HOpMaMI/I
MOBE/ICHUS W CIOCOOCTBYIOT MpOIECCaM CaMOIIO3HAHUSI, CAMOBOCIUTAHHS M CaMOPa3BUTHUSA, Pa3BUTHUS
BHYTPEHHEHN IMO3HUIIMH JINYHOCTH, MAaTPUOTU3MA, YBAKECHHS K 3aKOHY M IIPABOMOPSIAKY, YEJIIOBEKY TpyAa U
CTaplieMy TMOKOJEHHIO, B3aUMHOTO YBa)KEHHUs, OEPEKHOTO OTHOIICHHUS K KYIbTypHOMY HACIEAHIO H
TpaJuLMsIM MHOTOHALIMOHAJIBHOTO Hapoaa Poccuiickoi denepanun, NpUupoje U OKPYKarollen cpee.

JIMuHOCTHBIE pe3yNbTaThl OCBOEHUS ydeOHOro mpeamera «buosorus» MOKHBI OTpaXkaTb TOTOBHOCTh U
CIOCOOHOCTh OOYYAIOMIMXCSl PYKOBOJCTBOBATHCS C(HOPMUPOBAHHON BHYTPEHHEH IO3UIMENH JIMYHOCTH,
CHUCTEMOH IIEHHOCTHBIX OpHEHTAlMi, MO3UTUBHBIX BHYTPEHHMX YOE€XIEHHI, COOTBETCTBYIOIIMX
TPaIUIIMOHHBIM LEHHOCTSIM POCCHHCKOTO OOIIEeCTBA, pACHIMPEHHE S>KU3HEHHOI'O ONbITa W ONbITa
JESATEIIBHOCTH B NPOLIECCE PEAM3ALMA OCHOBHBIX HAIIPABJICHUN BOCIUTATEIBHOW NEATEIBHOCTH, B TOM
YUCJIEC B YACTU:

1) rpazkIaHCKOro BOCIIMTAHMA:
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CcOPMHUPOBAHHOCTh TPAXKIAHCKON TMO3UIMUA OOYYAIONIErocss KaK aKTUBHOTO W OTBETCTBEHHOTO YiCHA
pOCCUICKOro O0IIIeCTBA;

OCO3HaHHE CBOMX KOHCTUTYLIMOHHBIX IIPaB U 00SI3aHHOCTEH, yBa)KEHHE 3aKOHA U TIPABOMOPSIKA;

TOTOBHOCTH K COBMECTHOM TBOp‘lCCKOfI JACATCIbHOCTHU IIPpHU CO3JaHNN yLIe6HBIX IIPOCKTOB, PCIICHNN yLIe6HBIX
1 IIO3HABATCJIbHBIX 3aJ1a4, BBIIIOJTHCHUHN OMOJIOTHYECKUX SKCIICPUMCHTOB;

CIOCOOHOCTh OIpPEACIATh COOCTBEHHYIO MO3MIMIO 1O OTHONICHUIO K SIBJICHUSM COBPEMEHHOH >KM3HU W
O0OBICHATH €¢;

YMCHHUC YUYHUTBIBATH B CBOUX IIGfICTBHSIX HGO6XOI[I/IMOCTL KOHCTPYKTUBHOT'O B3aHMOI[eI>'ICTBPISI HIOI[Cﬁ C
Pa3sHbIMHA Y6e)I(,I[eHI/I${MI/I, KYJIBbTYPHBIMH HECHHOCTAMHA U COIMUAJIBHBIM ITOJIOKCHHUEM

FOTOBHOCTb K COTPYAHHUYCCTBY B IIPOLECCE COBMCECTHOI'O BBINIOJIHCHUA y‘-Ie6HLIX, IIO3HABAaTCIbHBIX H
HCCICO0BATCIIbCKUX 3aaaY, YBAXXUTCIbHOI'O OTHOIICHWA K MHCHHIO OIIIIOHCHTOB IIpH O6CY}K,Z[CHI/II/I CIIOPHBIX
BOIIPOCOB OMOJIOrTYECKOr0 COACPpIKaHUA,

TOTOBHOCTb K T'YMaHUTapHOU U BOJIOHTEPCKOU JIEATEIbHOCTH;
2) IATPUOTUYECKOTO BOCIIUTAHMS:

c(OPMHPOBAHHOCTH POCCHICKOHN TPayKAAHCKON HICHTUYHOCTH, TATPUOTU3MA, YBAKECHHUS K CBOEMY Hapo.y,
4yBCTBA OTBETCTBEHHOCTU Iepel PoauHOM, ropocTH 3a CBOM Kpaii, cBor0 PoauHy, CBOU S3BIK U KyJIbTYDPY,
IIPOLUIOE U HACTOSAIEEe MHOIOHAMOHAILHOTO Hapoaa Poccnn;

HEHHOCTHOC OTHOUMICHHWEC K MPUPOAHOMY HACJICIUIO U TaMATHHUKAM ITPUPOAbI, JOCTHXCHUAM Poccum B HayKe,
HCKYCCTBE, CIIOPTEC, TCXHOJIOTUAX, TPYIC,

CIIOCOOHOCTH OLICHUBATh BKJIA[ pOCCHfICKHX yT-IéHI)IX B CTAHOBJICHHUC M PA3BUTHC 6I/IOJIOFI/II/I, IIOHHUMaHHA
3HAYCHUS OMOJIOTMH B ITO3HAHUH 3aKOHOB npupoabl, B ’)XKU3HU YCIIOBCKA 1 COBPECMECHHOT'O O6H_ICCTB8.;

ujeiHas yoe:XIEHHOCTh, TOTOBHOCTH K CIIY)KEHUIO U 3amuTe OTeuecTBa, OTBETCTBEHHOCTH 32 €0 CYAbOY;
3) AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS:

OCO3HAHME AYXOBHBIX LIEHHOCTEN POCCHIICKOTO HAPO/Ia;

c(hOpMUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, ITUYECKOTO MTOBEACHHUS,;

CIOCOOHOCTh OIIEHHMBATh CUTYallMI0 M NPUHMMATh OCO3HAHHbBIE PELIECHUS, OPUEHTHPYSICh HAa MOpPAIbHO-
HPaBCTBEHHBIE HOPMBI U LIEHHOCTH;

OCO3HAHUC JINYHOI'O BKJIaJda B IOCTPOCHUC YCTOIZHHBOFO 6YILYH.ICTO;

OTBCTCTBCHHOC OTHOIICHHWE K CBOMM POAUTCIIAM, CO3OJaHHUIO CEMBU Ha OCHOBC OCO3HAHHOI'O IMPUHATHUA
HCHHOCTCﬁ CEMEMHOM KU3HU B COOTBETCTBUM C TpagulusAMU HAPOOOB POCCI/II/I;

4) 3cTeTUYEeCKOro BOCIUTAHMSI:

ACTETUYECKOE OTHOIICHHUE K MUPY, BKJIIOYast 3CTETHUKY ObITa, HAYYHOTO U TEXHUYECKOI'O TBOPUECTBA, CIIOPTA,
TpyAa, OOIECTBEHHBIX OTHOIICHHIA;

IMOHUMaHHE YMOLIMOHAILHOTO BO3CHCTBUS KHUBOM npupoabl 1 ee OCHHOCTH,

TOTOBHOCTH K CAMOBBIPAXEHUIO B PA3HBIX BUJIaX UCKYCCTBA, CTPEMJICHHE MPOSIBIISTh KAYECTBA TBOPUYECKOU
JIMYHOCTHU;

5) d¢u3nyeckoro BocnUTAHUS, (OPMHPOBAHUA KYJILTYPbl 310POBbS W 3MOLMOHAJIBHOIO
Os1aromosty4ms:

MOHMMaHWE U peanu3alys 370poBOro u 0OezomacHOro odpasa >KU3HU (340pOBOE MUTAHHE, COONIOJICHHE
TUTHEHUYECKUX MPaBUII U HOPM, COAlaHCUPOBAHHBIM PEXUM 3aHATUN M OTAbIXA, peryispHas gusndeckas
aKTUBHOCTH ), OEPEKHOTO, OTBETCTBEHHOT'0 ¥ KOMIIETEHTHOT'O OTHOUICHHUSI K COOCTBEHHOMY (PU3NYECKOMY U
IICUXUYECKOMY 370POBBIO;

MMOHMUMAHKE [ICHHOCTH TPaBUJ WHANBUAYATLHOTO U KOJUIGKTUBHOTO 0€30MaCHOTO MOBEJCHHS B CUTYAIIUSX,
YTPOKAIOUTUX 370POBBIO M KU3HU JIIO/ICH;
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OCO3HaHME IOCIEACTBUN W HENPUATUS BPEAHBIX IPHUBBIYEK (YHOTPEOJIEHUS alKOrojs, HApKOTHUKOB,
KypEHHUs);

6) TPy10BOr0 BOCIMTAHUSA:
TOTOBHOCTB K TPYAY, OCO3HaHHE IIEHHOCTH MacTepCcTBa, TPYA0T00uE;

TOTOBHOCTh K aKTUBHOW JCSITEILHOCTH TEXHOJIOTMYECKOW M COIMATBHON HAMPABICHHOCTH, CIIOCOOHOCTH
WHUIMUPOBATH, INIAHUPOBATh U CAMOCTOATENILHO BBIOJIHATH TAKYIO JEATEIIbHOCTD;

HUHTEPEC K pas3indHbIM cepaM MpodhecCHOHATbHOM IeITeIbHOCTH, YMEHHE COBEPIIATh OCO3HAHHBIN BHIOOD
Oymy1iei npodeccuu U peaaTn30BbIBaTh COOCTBEHHBIC )KU3HCHHBIE TIAHBI,

TOTOBHOCTB U CITOCOOHOCTH K 00pa30BaHUIO U CaMOOOPa30BaHMIO HA MIPOTSHKEHUN BCEH KU3HM;
7) 3K0JI0ru4ecKoro BOCIUTAHMSI:

9KOJIOTHYCCKH LICJICCOO6p33HOG OTHOUICHUEC K IPUPOAC KaK HCTOYHHKY XHU3HHU Ha 36MJIC, OCHOBE €&
Cyli€CTBOBaHMA,;

MIOBBIIIEHUE YPOBHS 9KOJIOTHYECKON KYIbTYPHI: IpUOOpETEHNE ONbITA MJITAHUPOBAHUS TIOCTYIIKOB U OLIEHKH
UX BO3MOXHBIX IOCJIEACTBUN I OKPYKAIOIIEH CPEJIbl;

OCO3HaHMeE III00aITBLHOI0 XapaKTepa IKOJIOTrHIYCCKHUX HpO6J'I€M n HYTeﬁ HUX pCHICHUA,

CIIOCOOHOCTh HCIIOJIB30BATh MPHOOPETaeMbIe MPH M3YYCHUHM OWOJIOTUW 3HAHUS M YMEHHS TPU PEIICHUH
npoOJieM, CBSI3aHHBIX C paIlMOHAIBLHBIM IPHPOJIOINOJIL30BAaHHEM (COOJIIOJICHUE TPABWI IOBEACHUS B
MPHUPOJIC, HANPABICHHBIX HAa COXPAaHEHHUE PAaBHOBECHUS B JKOCHUCTEMAaX, OXPAaHY BHUJOB, JKOCHCTEM,
ouocdepsl);

AKTUBHOC HCIPHUATUC HeﬁCTBHfI, MMPUHOCAIINX BPEA Oprmanmeﬁ HpHpOI[HOﬁ cpeaec, YMCHUC
IMPOTrHO3UPOBATH HC6J'Ial"OHpI/I$ITHI>IC OKOJIOTMYCCKHUE TOCICACTBUA MPCANPUHHUMACMBIX I[CI\/'ICTBI/If/'I n
npeaoTBpalaTh Ux;

HaJINYHUEC Pa3sBUTOr0 OSKOJIOTMYCCKOIO0 MBIIIJICHHA, 9KOJIOTHYCCKOU KYJbTYPBI, OIIbITa ACATCIbHOCTU
3KOJIOTUYECKOM HAIpaBJICHHOCTHU, YMCHUA PYKOBOACTBOBATLCA HMHU B H03HaBaTeJIBHOI>’I, KOMMYHHKaTHBHOP’I
n COHH&J’IBHOﬁ IMPAaKTUKE, TOTOBHOCTU K YYAaCTHIO B HpaKTI/I‘IeCKOﬁ JACATCIIBHOCTH JKOJIOTHYCCKON
HaIlpaBJICHHOCTH;

8) HeHHOCTH HAYYHOTO MIO3HAHMSI:

c(OPMHUPOBAHHOCTb MHPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO DPa3BUTHUS HAYKH H
OOIIECTBEHHOH NMPaKTHKH, OCHOBAHHOT'O Ha TUAJIOTE KYJIbTYP, CIIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MeCTa
B MIOJIUKYJIBTYPHOM MHPE;

COBCPUICHCTBOBAHUC SI3BIKOBOM M YHUTATEIbCKOM KYJIbTYpPHBI KaK CpCACTBA B3aHMOJIECHCTBUA MCXKAY JTIOJAbMHA
1 IO3HAHUA MHUPA,

MOHUMaHUEe crenuPuKu OMOJIOTMH KaK HayKH, OCO3HaHHsS €€ ponr B (OPMHPOBAHHH PAMOHATHHOTO
HAyYHOTO MBIIIJICHUS, CO3JaHUH IEIOCTHOTO MPEJCTaBICHUS 00 OKpYXKarolleM MHUpPE KaK O €IUHCTBE
MPUPOJIBI, YEJIOBEKa M OOIIeCTBa, B TO3HAHWU MPHUPOJHBIX 3aKOHOMEPHOCTEH M pEIIeHUU MpoOIemM
COXPAaHEHUS PUPOJHOTO PABHOBECHS,

yOEeXKAEHHOCTh B 3HAUUMOCTH OHOJIOTUU JJISi COBPEMEHHOM IMBHIIM3AIMU: 00ECIeYeHHs] HOBOTO YpPOBHS
pasBUTHS MEIMIIMHBI, CO3JIaHHE TMEPCIEKTUBHBIX OHMOTEXHOJIOTUH, CIIOCOOHBIX pelIaTh pPecypCcHbIE
MpoOJIeMbl Pa3BUTHS YEJIOBEUECTBA, MOUCKA IyTeHl BBIXOJa W3 IJI00ANbHBIX 3KOJIOTHYECKUX MpoOsieM U
o0ecrieyeHus epexoia K yCTOHYMBOMY pa3BUTHIO, pallMOHAILHOMY UCIIOJIb30BAHUIO IIPUPOIHBIX PECYPCOB
1 (OPMUPOBAHUIO HOBBIX CTaHIAPTOB KHU3HU;

3aWHTEPECOBAHHOCTh B MOJYYCHHH OWOJIOTUYECKUX 3HAHUM B IENISAX MOBBIIMICHUS OOIIEH KYJIBTYpHI,
€CTECTBEHHO-HAyYHOU I'PaMOTHOCTH, KaK COCTaBHOM YacTH (yHKLIMOHAIBHON IrPaMOTHOCTH 00YyYarOIUXCS,
dhopmMupyeMoil ipu U3y4eHUH OUOJIOTHH;

IMOHUMAHUEC CYHNIHOCTH MCTOAOB IIO3HAHUSA, HCIIOJIB3YCMbIX B CCTCCTBCHHLIX HAYKaXx, CIIOCOOHOCTH
HCIIOJIB30BATh IIOJYYaCMBbIC 3HAHUA [Jid aHajlnu3a H OOBSICHEHHS SIBJICHUI OKpyXaromero mupa Hu
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MIPOUCXOJSIINX B HEM U3MEHEHU, yMEHUE JIeTIaTh 000CHOBaHHbBIE 3aKIIOYEHHSI HA OCHOBE HAayYHBIX ()aKTOB
Y UMEIOIIMXCA JAHHBIX C LEIbIO MOTYYeHUs JOCTOBEPHBIX BHIBOJIOB;

CITOCOOHOCTE CaMOCTOSATEILHO HCITOJIB30BaTh OMOJOIHYECKHUE 3HAHUS AJIsd peIICHUA HpO6JICM B pCaJIbHBIX
JKU3HCHHBIX CUTYalHAX,

OCO3HAHHUC OCHHOCTHU HaquOﬁ ACATCIIBHOCTH, T'OTOBHOCTH OCYIICCTBJIATH MMPOCKTHYIO n
HCCICA0BATCIIbCKYIO ACATCIbHOCTE HHAUBHUAYAJIBHO U B I'PYIIIIC,

TOTOBHOCTB M CITOCOOHOCTH K HETIPEPHIBHOMY 00pa30BaHUIO M CaMOOOPa30BaHUIO, K AKTUBHOMY ITOTYICHUIO
HOBBIX 3HAHUH 110 OMOJOTHH B COOTBETCTBUU C )KU3HEHHBIMU MOTPEOHOCTSIMH.

METAIIPEIMETHBIE PE3YJIbTATBI

MertamnpeaMeTHble pe3yiIbTaThl OCBOCHHS y4deOHOro mpeamera «bHONOTHS» BKIIOYAIOT: 3HAYMMBIEC IS
(bopMHpOBaHUS MHUPOBO33PEHUS O0YYAIOIUXCA MEXIUCLUIIMHAPHBIE (MEXIIPEIMETHbIE) OOlIeHayYHbIe
MOHATHUS, OTPAXKAIOIIUE IIEIOCTHOCTh HAYYHOM KapTUHBI MHpa M CHEHU(PHKY METOJOB IO3HAHHMS,
UCIOJIb3yEMbIX B €CTECTBEHHBIX HayKax (BEILECTBO, SHEPTHUs, sBJICHUE, NPOIIECC, CUCTEMa, HAYUYHbIH (axT,
IPUHLIMII, THUIOTE3d, 3aKOHOMEPHOCTb, 3aKOH, TEOpHs, MCCIeA0BaHuEe, HAOII0eHUEe, H3MEpPEHUE,
SKCHEPUMEHT U JPYIUX), yHHUBEpCaJbHble YyueOHbIe AEHUCTBHUs (IIO3HABATENIbHbIE, KOMMYHHKATHBHBIE,
perynsaTuBHbBIE), obOecneunBarone (GopMupoBaHue (YHKIMOHAIBHONH TPAMOTHOCTH U COLMAIBHOM
KOMIIETCHIINH o0yyaromuxcs, CIOCOOHOCTh o0yyJaromuxcs UCII0JIb30BATh OCBOEHHBIE
MEXIUCUUIUIMHAPHBIE, MHPOBO33PEHYECKHE 3HAHWA U YHUBEpCaJbHblEe y4yeOHbIE JIEHCTBUS B
[IO3HABATEJILHON U COLIMAJIBHOM MPAKTUKE.

MertamnpeaMeTHbIe Pe3yiIbTaThl OCBOSCHHS ITPOrPAMMBI CPETHETO OOIIET0 00pa30BaHUs JOJDKHBI OTPAXKATh:
ORiajieHne YHUBEPCAIBLHBIMH YU€OHBIMH MO3HABATEIbHBIMH J1€HCTBUSIMU:

1) 6a3oBble JJOrHYeCKHUeE TeHCTBHUS:

CaMOCTOSITENTLHO (POPMYTUPOBATH M aKTYATH3UPOBAThH MPOOIEMy, paccMaTpUBaTh €€ BCECTOPOHHE;

HCIIOJIB30BaTh MpHU OCBOCHUU 3HAHHUHI HpI/IéMBI JJOTUYECCKOI'0 MBIIIJICHUA (aHaﬂma, CHUHTE3a, CpaBHCHU,
KHaCCI/I(l)I/IKaLII/II/I, 0606H_[6HI/I$[), PAaCKpbIBATH CMBICII OMOJOrHYECKUX MOHATHH (BBII[GJ'IHTB HUX XapaKTCPHBIC
IIPpHU3HAKH, YCTAHABJIUBATD CBA3H C APYT'UMU HOHSITI/IHMI/I);

OIPEACIIAThL HCIIN ACATCIbHOCTH, 3aJaBas MMapaMETPhbl U KPUTCPUU UX JOCTUIKCHHA, COOTHOCHUTD PE3YJILTAThI
ACATCIIBHOCTHU C IMTOCTABJICHHBIMU LCIISAMU,

HCIOJIb30BaTh OMOJIOTMYECKHUE MOHATHS JUIsl 00bsICHEHNS (DAKTOB U SIBJICHUH KUBOM MPUPOIBL;

CTpOUTHL  JIOTHYECKUEC  PACCYKIACHUA (I/IH)IYKTI/IBHI)IG, ACAYKTUBHBIC, II0 aHaJ'IOFI/II/I), BBISBIIATH
3aKOHOMCPHOCTU U NTPOTUBOPCHUUS B paCCMAaTPUBACMEBIX SIBJICHUX, (bOpMy.TII/IpOBaTB BBIBOABI U 3aKJIFOUYCHU A,

IIPUMEHATh CXEMHO-MOJIEJIbHBIE CPEACTBA JUIA IPEACTABICHUS CYHIECTBEHHBIX CBSI3€M W OTHOLIEHUU B
U3Yy4aeMbIX OMOJOrMYECKHX OOBEKTaxX, a TAKKe MPOTUBOPEUMI PA3HOTO pOJia, BHISBIEHHBIX B Pa3IMYHbBIX
MH(OPMALIMOHHBIX HCTOUYHUKAX;

pa3zpabareiBaTh IJIaH peEIHIEHHs MpoOJeMbl ¢ YY4€TOM aHaiu3a MMEIOIIUXCS MaTepUalbHbIX U
HEMaTepHUaIbHBIX PECYPCOB;

BHOCHUTBH KOPPEKTUBLBI B ACATCIBHOCTH, OLICHHUBATH COOTBCTCTBHUE PE3YJIbTATOB LEIAM, OLCHUBATH PHUCKH
HOCJ'IC,Z[CTBI/II‘;I ACATCIIbHOCTH,

KOOPJIMHHUPOBATHh M BBHITIOJHATH PabOTy B YCIOBHUSAX PEATHHOTO, BUPTYaJTbHOTO M KOMOWHHUPOBAHHOTO
B3aUMOJCUCTBUS;

paBBI/IBaTB eraTI/IBHOG MBIIIJICHUC HpI/I peH_IeHI/II/I JKN3HCHHBIX Hp06HeM.
2) 6a30BbIe HCCJIEA0BATEIbCKHIE IeHCTBHS:

BJIaJIeTh HAaBbIKAMU Y4eOHO-HCCIIENOBATEIbCKOW M IPOEKTHOW JEATENbHOCTH, HaBBIKAMU pa3pelIeHUs
po6JeM, CIOCOOHOCThIO M TOTOBHOCTBIO K CAMOCTOSITEIbHOMY MOMCKY METOJIOB PEIICHHS MPAKTHYECKUX
3aja4, IPUMEHEHUIO Pa3IMYHbIX METOJIOB [TO3HAHUS;
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HCIIOJIB30BATh PA3JIMYHBIC BHUABI ACATCIBHOCTH I10 IIOJYUYCHHIO HOBOI'O 3HAHHA, €ro HHTCPIPCTALlUU,
HpeOGpa303aHmo U TPHUMCHCHUIO B y‘-IGGHBIX CUTyallMdx, B TOM YHUCJIC NpU CO3TaHUU y‘le6HbIX nu
COMAJIBHBIX IIPOCKTOB;

(bOpMI/IpOBaTL H&y‘-IHLIfI THUII MBIIIJICHUA, BJIaJACTh H&y‘-IHOfI TCpMHHOHOFHeﬁ, KJIIIOYCBBIMU ITOHATUAMU U
METOdaMU,

CTaBUTh H (bOpMy.]'IHpOBaTB COOCTBEHHEIE 3aJa4ud B 06pa30BaTCJIBHOI>'I JACATCIIBHOCTH M JKHM3HCHHBIX
CUTYyaluAIX;

BBIABIIATH IPUYUHHO-CIICACTBEHHBIE CBA3M U AKTYaJIM3UPOBATh 3a7a4dy, BbIIABUIATh TMIIOTE3Y €€ peLICHU,
HaxOJUTh apryMEHTBI UL I0KA3aTeJIbCTBA CBOUX YTBEPKICHHUM, 3a1aBaTh [IapaMeTPhl U KPUTEPUU PELICHUS;

AHAJIM3UPOBATL IIOJYUYCHHBIC B XOJA€ PCHICHUA 3aaadyu pPE3yJIbTaTbl, KPUTHUYCCKH OLCHUBATH HX
AOCTOBEPHOCTD, IPOTHO3UPOBATh H3MCHCHHE B HOBBIX YCIIOBUSX;

JlaBaTh OLIEHKY HOBBIM CUTYalUsIM, OLIEHUBATh IPUOOPETEHHBIN OIIBIT;

OCYIIECTBIISTH LEICHANPABICHHBIN TOMCK MEPEHOCa CPEJICTB U CIIOCOOOB NEHCTBUS B IPOPECCHOHATBHYIO
cpeny;
YMETh MEPECHOCUTH 3HAHUS B TTO3HABATEIIBHYIO U TIPAKTHYECKYIO 00JIACTH KU3HEACSITCILHOCTH;

YMETb UHTCIPUPOBATDH 3HAHUA U3 PA3HBIX TPCAMETHBIX O6HaCTeﬁ;

BbBIABUI'aTb HOBLIC UJCH, IIPCJIaraTb OpUTIMHAJIBHBIC IMOAXOAbI U PCUICHHA, CTABUTb HpO6J’IeMH Hu 3aaa4u,
AONYCKAOMKUEC aJIbTCPHATHBHBIC PCILICHUA.

3) paGora ¢ ungopmanmei:

OPHEHTUPOBATHCS B PA3TUYHBIX HCTOYHHUKAX HHPOPMAIUH (TeKCTe yueOHOro MocoOusl, HAy4HO-TTOMYJISIpHON
auTepaType, OMOJOTHYECKUX CIIOBapsX U CIPaBOYHMKAX, KOMIIBIOTEPHBIX 0a3ax NaHHBIX, B MHTepHerTe),
aHAJTM3UpPOBaTh MH(OPMAIMIO PA3IMYHBIX BHJIOB M (OPM Mpe/CTaBICHHs, KPUTHUECKH OLEHUBATh €&
JIOCTOBEPHOCTh Y HEITPOTUBOPEYUBOCTB;

(GbopMynIMpOBaTh 3alpOChl U TPUMEHSTh pPa3IUYHBIE METOJbl MpPHU TOUCKE M OTOOpe OHMOIOrMuecKon
nH(popManru, He0OXOAUMOM /1JIsl BBIMOIHEHNS YUeOHBIX 3a7a4;

HpI/IO6peTaTI) OIIBIT MCITIOJIB30BAHUS HH(i)OpMaIII/IOHHO-KOMMYHI/IKaTI/IBHI)IX TGXHOHOFHﬁ, COBCPIICHCTBOBATH
KYJIbTYPY aKTUBHOI'O UCIIOJIb30BAHUS PA3JIMYHBIX ITIOUCKOBBIX CUCTCM;,

CaMOCTOSITENIbHO BBIOMpPATh ONTUMANbHYIO (hOpMY IMpeacTaBiIeHUs] OMoJornyeckord nH(opManuu (CXeMmsl,
rpaduKy, TuarpaMMsl, TaOJIHIIbI, PUCYHKH U APYTOe);

MCIOJIb30BaTh HaYUHBIH S3bIK B KAYECTBE CpeACTBa IpU paboTe ¢ Ouosornyeckoi HHpopmalmen: NpuMeHsTh
XUMHYeCKHe, PU3NIEeCKUe U MaTeMaTHUECKUE 3HAKH U CUMBOJIBI, (hOpMYJIbl, a0OpeBUaTypy, HOMEHKIATYPY,
UCMOJIb30BATh U MPE0Opa30BbIBATh 3HAKOBO-CUMBOJIMYECKHE CPEACTBA HATJISTHOCTH;

BJIAZICTh HABBIKAMHU pacCliO3HaBaHW W 3alIUTHI I/IH(i)OpMaHI/II/I, I/IH(l)OpMaHI/IOHHOI\/II 0€30I1aCHOCTH JIMYHOCTH.
OBJ1ajieHHe YHUBEPCATbHBIMH KOMMYHUKATHBHBIMH 1eCTBHSIME:
1) o6menmue:

OCYILIECTBIISATH KOMMYHHUKAIIUU BO BceX cepax )KM3HU, aKTUBHO y4acTBOBATh B TUAJIOTe WM TUCKYCCHH I10
CYIIECTBY OOCyXIaeMol TeMmbl (yMEHHE 3aJaBaTh BOIPOCHI, BBICKA3bIBaTh CYKICHHUS OTHOCHTEIHHO
BBINOJIHEHUS MPeAJIaraéMoi 3aJjauu, yYUThIBaTh HHTEPECHI U COINIACOBAHHOCTD MO3UIIMH IPYTUX Y4aCTHUKOB
JMaJIora Wi JUCKYCCHH);

pacrno3HaBaTh HeBepOAIbHBIE CPEICTBA OOIIEHNUS, TOHUMATh 3HAUEHUE COMMANILHBIX 3HAKOB, MPEANOCHLTOK
BO3HHUKHOBEHHUS KOH(QIMKTHBIX CUTYallHi, yMETh CMAT4aTh KOHMIUKTHI U BECTH MIEPErOBOPHI;

BIIQJICTh Pa3IMYHBIMU CIIOCOOAMH OOIIEHUS M B3aWMOJCUCTBUS, MOHUMATh HAMEPEHUS APYTUX JIOJICH,
MPOSIBJIATh YBAKUTEIBHOE OTHOIICHHE K COOECEMHWKY W B KOPpeKTHOW (opme (opmyaupoBaTh CBOU
BO3PAXKEHUS;

pa3BépHyT0 1 JIOTUYHO U3J1araTb CBOXO TOYKY 3pCHUA C UCIIOJIb30BAHHUECM A3bIKOBBLIX CPCACTB.
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2) coBMeCTHAasl IeATeJbHOCTh:

MOHUMATh W HCIOJNB30BaTh MPEUMYIIECTBA KOMAHJAHOW WM WHAWBUAYAIbHONH pabOThI TPH PEUICHUN
Onosornueckoid  MpoOJemMbl, OOOCHOBBIBATH  HEOOXOJUMOCTH TPHUMEHEHHS TPYNIOBBIX  (Hopm
B3aMMOJICHCTBHS ITPH PEUICHUN y4eOHOU 3a1au;

BBIOMPATh TEMAaTUKY U METOJbI COBMECTHBIX JCHCTBHHA C y4€TOM OOLIMX HHTEPECOB M BO3MOXKHOCTEH
Ka)KJI0r0 WICHA KOJIJICKTHBA,;

MPUHUMATH II€JIM COBMECTHOM JESATEIBHOCTH, OPraHU30BbIBATH M KOOPJIMHUPOBATH JEUCTBHUS MO €€
JOCTUKEHHIO: COCTABIIATH IJIaH ACHCTBUIA, paclpeesiiTh pojiu ¢ Y4ETOM MHEHUIN y4YaCTHHUKOB, OOCYKIaTh
pe3yNbTaThl COBMECTHON PaOOTHI;

OLIEHUBATh KQYECTBO CBOETO BKJIA/1a M KAXKI0TO y4aCTHUKA KOMaH bl B OOIIMI pe3yibTaT Mo pa3paboTaHHBIM
KpUTEpUSIM;

npeajaratb HOBBIC IMPOCKTHI, OUCHUBATH HUACU C MO3UMIIMKM HOBU3HBI, OPUTHMHAJIILHOCTH, HpaKTquCKOﬁ
3HAa4YUMOCTH,

OCYILECTBJIATh IO3UTUBHOE CTPATETUUYECKOE ITIOBEICHUE B PA3JIUYHBIX CUTYALUAX, IPOSABIIITH TBOPUYECTBO U
BOOOpakeHue, ObITb UHUIIMATHBHBIM.

OBJ1ajleHNe YHUBEPCAJIbLHBIMH PeryJIATHBHBIMH J€fiCTBUSIMU:
1) camoopraHu3anus:

HCIIOIL30BaTh OMOJOTMYCCKUEC 3HAHUS JJIs1 BBISIBJICHUSA HpO6HeM " UX PpCUICHHA B )XU3HCHHBIX U yT-I€6HI)IX
CUTYyaluiX;

BI)I6I/IpaTI> Ha OCHOBE OMOJIOTMYECKUX 3HAHUM HCJIICBBIC U CMBICIIOBBIC YCTAHOBKHU B CBOHMX I[CﬁCTBI/IHX u
MOCTYIIKAax MO OTHOLICHUIO K JKMBOI npupoac, CBOEMY 3I0pOBbIO U 3[JOPOBbIO OKPYIKAIOIIUX

CaMOCTOSITENTFHO OCYILECTBJISATh IO3HABATENbHYIO JAESITEIbHOCTb, BBISBISATH MPOOJIEMBI, CTaBUTh U
dhopmynupoBaTh COOCTBEHHBIE 33/1a4i B 00pa30BaTEIbHON JAEATEIHPHOCTH U KU3ZHEHHBIX CUTYaIIUsIX;

CaMOCTOSITEJIHO COCTaBJIATH IUIAH pEIIEHUs MPOoOJIeMbl C YYETOM HMEIOIIHUXCS PECYpCOB, COOCTBEHHBIX
BO3MOKHOCTEHN U IIPEANIOYTECHU;

JaBaTh OLEHKY HOBBIM CUTYaLlHsIM;
paclpsATh paMKU y4eOHOTO IpeIMeTa Ha OCHOBE JIMYHBIX MPEANOUTEHUIA;

JieNlaTh OCO3HAHHBIN BHIOOD, apryMEHTHPOBATh €0, OpaTh OTBETCTBEHHOCTD 3a PEIICHHUE;
OLIEHHUBATh MPUOOPETEHHBIN OIIBIT;

CIOCOOCTBOBaTh (OPMHUPOBAHUIO M TPOSIBICHHIO IIHPOKOH HSpyIUIMM B Pa3HbIX 00JacTAX 3HAHWM,
MOCTOSIHHO TMOBBIIIATH CBOM 00pa30BaTENbHBIN U KYJIbTYPHBIH YPOBEHbD.

2) CAMOKOHTPOJIb:

JlaBaTh OIICHKY HOBBIM CHUTYyallUsiIM, BHOCHUTb KOPPEKTHUBBI B JESATEIBHOCTb, OIEHUBATH COOTBETCTBUE
PE3yNIbTATOB LIETSAM;

BJIAACTh HABBIKAMHU O3HaBaTeIbLHOMN pe(bneKcm/I KaK OCO3HaHUs COBEPITACMBbIX ﬂeﬁCTBHﬁ 1 MBICIINTCIBHBIX
MPOLIECCOB, UX PE3yAbTATOB W OCHOBAHHI, MCIOIB30BaTh MPUEMBI pedriekcuu A OLIEHKH CUTYaIluH,
BBIOOpA BEPHOTO PEIICHHUS;

YMETb OLIEHUBATh PUCKH U CBOEBPEMEHHO IPUHUMATh PEIICHUS 110 UX CHUKEHUIO;
IIPUHUMATh MOTUBBI U apT'yMEHTBI APYTUX PU aHAJIU3€E PE3yIbTaTOB ACSITEIbHOCTH;
3) npuHsATHE CeOs U IPYTrHUX:

NPUHUMATD ce0s, TOHUMast CBOM HEJOCTATKU U JIOCTOMHCTBA;

IIPUHUMATh MOTHUBBI U apIYMEHTBI IPYTHX IIPHU aHAINU3€E PE3yNIbTaTOB AEATEIbHOCTH;

IIprU3HaBaTh CBOE IIpaBO U IIpaBO APYTHUX Ha OI_HI/I6KI/I,
Wzmenenust - 03



pa3BUBaTh CIIOCOOHOCTH MOHUMATh MUP € MO3UIMH JIPYTOro YeloBeKa.

[Tepeuens (konudukaTop) mpoBepsIEMbIX Tp§6OBaHI/H71 K METarpeIMeTHBIM pe3ybTaTamM
OCBOEHHSI OCHOBHOU 00pa30oBaTeIbHON IPOrpaMMBbI CpeTHEro 00IIero 00pa3oBaHUs

Kox [TpoBepsiembie TpeOOBaHUS K METAIPEIMETHBIM Pe3yJIbTaTaM OCBOCHUS
MPOBEPSIEMOT . .
o OCHOBHOH 00pa30BaTeIbHOI MPOrpaMMBbl CPEIHETr0 00IIEero

o0pazoBaHus
TpeOOBaHUS
1 [To3naBaTenbHBIE YHUBEPCAbHBIC YIeOHBIC AeicTBHS (Haiee - Y'Y [])
1.1 Ba3oBeie Jornyeckue aeicTBUs
1.11 VYcranaBnuBaTh  CYHIECTBEHHBIM NPU3HAK WM  OCHOBAaHMS IS

CpaBHEHUs, KJIaccupuKauu u 0000IICHUS

112 BbIsSBISTE 3aKOHOMEPHOCTH W HIPOTHUBOPEUMS B PpaccMaTpUBAEMBbIX
SIBIICHHSIX
1.13 CamocrosaTenbHO  (HOPMYIHPOBATE M AKTyalIM3UpPOBATh TMPOOIEMY,

paccMmarpuBaTh €€ BCECTOPOHHE;

ONpCACIATL LCINU ACATCIbHOCTH, 3aaBATh IMapaMCTpPbl U KPUTCPUN HUX
JOCTHIXKCHUA

114 BHOCUTP KOppPEKTHBBI B JESITEIBHOCTh, OLIEHUBATh COOTBETCTBHUE
pe3yIbTATOB IIEJISIM, OIIEHUBATh PUCKHU TIOCIIECTBUN JEATEIbHOCTH

1.15 Pa3BuBaTh KpeaTuBHOE MBIIIUICHUE IPU PEIICHUH KU3HEHHBIX MTPOOIeM
1.2 Bba3oBrie ncciemoBaTebcKkiue JeHCTBUS
1.2.1 Brnagers HaBblkKamMu  y4eOHO-HCCIEAOBATENbCKOM U MPOEKTHOM

ACATCIIbBHOCTH, HABBIKAMU PA3PCIICHU A HpO6J’ICM

1.2.2 OBnageHue BUAaMU ACSITENbHOCTH 0 MOJYYEHUIO HOBOTO 3HAHUS, €ro
WHTEpIpETaIMy, MpeoOpa3OoBaHUI0 W TMPUMEHEHHIO B Pa3JIMYHBIX
y4eOHBIX CHUTyallusX, B TOM 4YHCJIE TMPU CO3JAHUM Y4YEOHBIX W
COLIMAJIbHBIX ITPOEKTOB

1.2.3 dopMUpOBaHHE HAyYHOIO THIMA MBIIUICHUS, BIaJeHUE Hay4yHOU
TEPMUHOJIOTHEH, KIIOUEeBBIMU OHATHAMH U METO/IaMHU

1.24 BEISBISTH IPUYUHHO-CIICACTBEHHBIE CBS3U U aKTyaJIHU3UpOBATh 3a7ady,
BBIJIBUTATh THUIIOTE3Y €€ pEIIeHHs,, HaxOJWUTh apryMEHTHhI JUIs
JI0Ka3aTeNbCTBAa CBOMX YTBEPKICHUH, 3a/1aBaTh MapaMeTpbl U KPUTEPUH
peuieHus

1.25 AHanu3upoBaTh MOJYYEHHBIE B XOJA€ PEUICHMs 3aJaud pPe3yNbTaThl,
KPUTHUYECKH OLIEHUBATh UX JOCTOBEPHOCTb, TPOrHO3UPOBATH N3MEHEHHE
B HOBBIX YCJIOBHSX

1.2.6 YMeTh mNepeHOCHUTh 3HAHUS B MO3HABATEIbHYIO M IMPAKTHYECKYIO
00J1acTH KU3HEACSITEIbHOCTH;

YMETbh UHTETPUPOBATh 3HAHUS U3 PA3HBIX MPEIMETHBIX 00acTei;
OCYUIECTBJISTh LI€JICHAIIPaBICHHBIN MOUCK MEPEHOCA CPEJICTB U
CIOCOOOB JIeHcTBUS B MPO(PECCHOHANBHYIO Cpey
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1.2.7

1.3
131

1.3.2

1.3.3

1.34

135

2.1
211

212

2.13

3.1
3.11

Wzmenenust - 03

CrocoOHOCTh M TOTOBHOCTH K CaMOCTOSATEIBHOMY IOHMCKY METOOB
peleHusl NPakTUYEeCKUX 3aJad, MPUMEHEHHIO pPAa3JInYHbIX METOJI0B
MO3HAHUS;

CTaBUTh U (OPMYIHPOBATH COOCTBEHHBIC 3a7]auu B 00pa30BaTEIbHOU
NESITeIbHOCTH U )KU3HEHHBIX CUTYAIHIX;

CTaBUTDb HpO6J’I€MBI " 3a]a4y, JO0IIYCKAIOMIUE aJIbTCPHATUBHBIC PCIICHUA

BBIBUTaTh HOBBIE WJEU, Ipe/ularaTb OPUTMHAIBHBIE TOAXOABI U
pelieHus;

paszpabarhiBaTh IUIAH peUIeHHs MpoOiieMbl ¢ y4€TOM aHalIn3a
MMEIOILIUXCS MaTePUATIbHBIX M HEMaTepPHAJIbHBIX PECYPCOB

Pabota ¢ nuadopmanmeit

Brnagers HaBbIKaMu modydeHHs] UH(DOpPMALMKM U3 MCTOYHUKOB Pa3HbBIX
THUIIOB, CaMOCTOSATEIILHO OCYIIECTBIISITh MIOMCK, aHayu3,
CUCTeMAaTH3alMI0 U UHTEPIPETAUI0 MHPOPMAIIK PA3IUYHBIX BUJIOB U
(dbopM mpescTaBICHUS

Co3maBaTh TEKCTbl B pa3MYHbIX (opMmaTax ¢ Yy4€TOM Ha3HA4YeHUs
uHbOpMAMK U IIENIEBOW ayJUTOPUH, BBIOMpAs ONTUMAIbHYIO (hopmy
IIPEACTABJICHUS U BU3YyaIu3aluu

OI_IGHI/IBaTB JOCTOBCPHOCTD, JICTUTUMHOCTDB I/IH(I)OpMaI_II/II/I, eé
COOTBCTCTBHC IIPABOBBIM U MOPAJIbHO-3THUYCCKUM HOpMaM

Hcnonp3oBathk cpeactBa MHPOPMAIMOHHBIX U KOMMYHHKAI[MOHHBIX
TEXHOJOTU B pEUICHMM KOTHUTHBHBIX, KOMMYHHMKAaTHUBHBIX U
OpPraHM3alMOHHBIX 33/a4 C COOJIOJIeHuEM TpeOOBaHUII IPrOHOMUKH,
TEXHUKU O€30MacHOCTH, TMTUEHBI, PecypcocOepeKeHHsl, MPaBOBBIX M
THUYECKUX HOPM, HOPM HH(OPMAIIMOHHOM 0€30MacHOCTH

Bnaners HaBbIKaMM  paclo3HaBaHMs W 3aIlIUTBl  MHQOpMAaLHUH,
MH(POPMAIMOHHOM 6€30MacCHOCTH JTMYHOCTH

KommynukaTtusHble VY /]
OO01enne

Ocy1iecTBIATh KOMMYHHKAIIMH BO BCeX c(hepax >KM3HU; BIATETh
pPa3IUYHBIMHU CTIOCO0aMU OOIIIEHUS U B3aUMOCHCTBUS

Pa3BépHyTO N JIOTUYHO U3JIaraTb CBOIO TOUKY 3PpCHHUA C UCIIOJIb30BAHUCM
SA3BIKOBBIX CPCACTB

AprymMeHTHpOBaHHO BECTHU JUAJIOT
Perynarusueie YV /|
Camoopranuzanus

CaMOCTOSTENBLHO OCYHICCTBJIATDH MMO3HABATCIIbHYIO ACATCIIbBHOCTD,
BBISIBIIATH MPOOJIEMBI, CTABUTH U (POPMYITUPOBATh COOCTBEHHBIE 3a1aUH
B OGp%OBaTeHBHOﬁ ACATCIIbHOCTU U JKU3HCHHBIX CUTYAlUAX; 1aBaTh
OIICHKY HOBBIM CUTYyallUsIM



3.1.2 CamoCTOATENbHO COCTABIATH IJIaH PELICHUs TPOOIEMBI ¢ YUETOM
HMEIOLIUXCS PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEH M NPEATIOYTEHUIA;
JieNaTh OCO3HAHHBIN BHIOOD, apryMEHTHPOBATH €ro, OpaTh
OTBETCTBEHHOCTH 32 PEIICHUE; OLEHUBATh TPUOOPETEHHBII OMBIT;

croco0cTBOBaTh (POPMUPOBAHUIO U MPOSIBICHUIO IHUPOKOM SPYAULINH B
pa3HbIX 00JaCTIX 3HAHUHN

3.2 CaMOKOHTpOJTh

3.21 JlaBaTb OIICHKY HOBBIM CHUTYyallusiM, BHOCUTb KOPPEKTHUBHI B
NeSITeNIbHOCTD, OLICHUBATh COOTBETCTBUE PE3YIbTATOB LIESIM

3.2.2 Bnagerp HaBblkaMu [03HABaTEIbHOW peQIIeKCMM KaK OCO3HAHUSA
COBEpIIAEMBIX JACHCTBHI U MBICIIUTEIBHBIX MIPOILIECCOB, UX PE3YyIHTATOB
1 OCHOBaHUM;

UCIOJIb30BaTh MPUEMBI peQUIEKCUM JJIs OLIEHKM CUTyalluu, BbIOOpa
BEPHOTI'O PEILICHHUS;

YMCThb OLCHUBATH PUCKU U CBOCBPEMCHHO IPUHUMATL PCHICHUS IO UX
CHHNKCHHNIO

3.3 OMOLMOHATIBHBIN UHTEIUIEKT, IPenonararomuil copMupoBaHHOCTb:
CaMOPEryJIMPOBAHUS, BKIIIOUYAIOIIEr0 CAMOKOHTPOIIb, YMEHHUE
IPUHUMATh OTBETCTBEHHOCTD 32 CBOE MIOBEJCHUE, CIIOCOOHOCTD
a1alTHPOBATHCS K SMOLMOHATIbHBIM U3MEHEHUSM U MPOSIBIATD
IrMOKOCTb, OBITh OTKPBITHIM HOBOMY;

BHYTPEHHEH MOTHBAlLlMH, BKJIOYAKOIIEH CTPEMIIEHHE K JIOCTHKEHUIO
eI WU YCIEXy, ONTHUMHU3M, WHUIIMATUBHOCTb, YMEHHUE JECHCTBOBATH,
HCXOJIsl U3 CBOMX BO3MOKHOCTEN

INPEAMETHBIE PE3YJIBTATbBI

[IpenmeTrHble pe3ynbTaThl ocBoeHusi nporpaMmbl COO mo Ouosorun Ha 0a30BOM YpOBHE BKIIIOYAIOT
cneunpuyeckue Juist yueOHoro npeamera «buoaorusy HaydyHble 3HaHUS, YMEHUS U CIIOCOOBI IeHCTBUIA 1O
OCBOCHHIO, MHTCPITIPETALINHN U npeo6pa3013aHm0 3HaHPII7[, BUBI ACATCIIBHOCTH I10 ITOJTYUCHUTIO HOBOT'O 3HAHUS
Y TIPUMEHEHUIO 3HAHUN B Pa3IMUYHBIX YUEOHBIX CUTyallMsX, a TAKKe B PEaJIbHBIX KU3HEHHBIX CUTYallUsX,
CBSI3aHHBIX ¢ Ouosorueil. B mporpamMMe npenMeTHbie pe3yabTaThl IPEICTABICHBI 10 TOAaM 00y4YeHHS.

[IpenMeTHBIE pe3yabTaThl OCBOEHUS yueOHOro npenmMera «buonorus» ¢ 10 knacce NONKHBI OTpaXKaTh:

c(OPMHPOBAHHOCTH 3HAHUM O MeCTe U POJIK OMOJIOTUU B CUCTEME HAYyYHOTO 3HAHMSI €CTECTBEHHBIX HAYK, B
(hOopMHPOBaHUM COBPEMEHHOM €CTECTBEHHO-HAYYHOM KapTUHBI MUpa U HAyYHOTO MUPOBO33PEHMUSI, O BKJIAJIE
POCCHIMCKMX M 3apyOeKHBIX YUEHBIX-OMOJIOrOB B pa3BUTHE OHONOTMH, (PYHKIMOHAIBHOW TI'PaMOTHOCTH
YesoBeKa JJIsl peleHus )KU3HEHHbBIX 3a/1a4;

YMEHHUE DPACKpBIBATh COEpKaHUE OMOJOTMYECKHMX TEPMHHOB M TOHATHH: KHU3Hb, KJIETKA, OpPTaHU3M,
MeTabonu3M (0OMEH BELIECTB U IMpEeBpalleHHe JHEpPruH), IOMEOCTa3 (CaMOperyislus), ypOBHEBas
opraHu3anus XUBBIX CUCTEM, CAMOBOCIIPONU3BCACHUC (perOI[yKL[I/ISI), HaCiaIcaACTBCHHOCTh, U3MCHYUBOCTD,
POCT U pa3BUTHE;

yYMEHHE H3jaraTh OMOJOrHYecKue Teopuu (KJIeTO4YHasi, XpOMOCOMHAas, MyTallMOHHAsl, LIEHTpaJIbHasl JorMa
MOJIeKYJIsIpHO# Omonorun), 3akousl (I. Mengens, T. Moprana, H. U. BaBunoBa) u ydenust (0 LEHTpax
MHOT000pa3usi U MPOUCXOXKACHHUS KyIbTypHBIX pacteHuii H. V. BaBumoma), ompenenarts rpaHUIb HX
MIPUMEHUMOCTH K KUBBIM CUCTEMaM;

YMCEHHUE BJIAZICTh MCTOAAMHU HAYYHOI'O IMO3HAHHA B OHOJIOTUH: Ha6J'IIO,I[eHI/Ie N OIIMCAaHHUC KHUBBIX CUCTEM,
nponeccoB u HBHCHHﬁ, opraHu3anyvsa M MOPOBCACHUC OHOJIOTHYECKOTO 9KCIICPUMCHTA, BBIABUIKCHUC
T'UIOTE3bI, BBIABICHHEC 3aBHCHMOCTH MCXKAY HCCICAYEMBIMU BCIIMYUMHAMU, 00BsICHEHHE IMOJIYYCHHBIX

Wzmenenust - 03



pE3yJIbTaTOB, HCIIOJIB30BAHHBIX HAyYHBIX IOHSATHM, TEOpPUH M 3aKOHOB, YMEHHE JelaTh BBIBOIBI Ha
OCHOBAHMH IOJIy4E€HHBIX PE3YJIbTaTOB;

YMEHHUE BBIIEIATh CYIIECTBEHHBIC NTPU3HAKNA BUPYCOB, KJIETOK MPOKAPUOT U 3YKAPUOT, OJHOKIETOUYHBIX U
MHOT'OKJIETOYHBIX OpPraHU3MOB, OCOOEHHOCTH IIPOLECCOB: OOMEHA BELIECTB U IMPEBpAIllEHUs 3HEPTUU B
KJIeTKe, (OTOCHHTE3a, IUIACTHUYECKOIO0 U DJHEPreTUYecKoro oOMeHa, XEMOCHHTEe3a, MHUTO03a, Meilo3a,
OILJIOIOTBOPEHUS, PA3MHOXKEHHU S, UHAUBUAYAJIbHOTO Pa3BUTHsI OpraHu3Ma (OHTOIeHE3);

YMEHUE TPUMEHSTHh MOJTyYeHHbIC 3HAHUS s OOBSICHEHUS OMOJIOTMYECKUX IPOLIECCOB W SIBICHHM, IS
IPUHATHUS MPAKTUUYECKUX PELICHUH B IMOBCEJIHEBHON XM3HM C LIEJIbI0 oOecrieueHusi 0€30IacHOCTH CBOETO
3I0POBBSI M 3J0POBbSI OKPYKAIOMIMX JIFO/ICH, COOIOJICHUS HOPM I'PaMOTHOTO MOBEICHUS B OKpPYKaIOLICH
IPUPOJHOM Ccpele, TOHUMAaHUE HEOOXOAMMOCTH MCIOJIb30BaHUS JOCTHKEHUN COBPEMEHHON OHOIOrHU U
OMOTEXHOJIOTUHI JJISl PAlIHOHAIEHOTO IPUPOAONOIB30BAHNUS;

YMEHHUEC peIIaTh 3JICMCHTAPHBIC TCHETUYCCKUE 3a/1a4i HA MOHO- U ,HPIFI/I6pI/I,I[HOG CKpC€IIUBaHUEC, CHCIIJICHHOC
HacjacJ0BaHUEC, COCTaBJIATH CXCMbI MOHOI‘I/I6pI/II[HOI‘O CKpCIMBaHudg JIA TPCACKa3aHusd HaCJIICAOBAHUA
IIPHU3HAKOB Yy OPTraHU3MOB;

YMEHHE BBIIOJIHSATH JIAOOPATOPHBIC U TPAKTHYESCKUE pabOThI, COOIIOIATh MPaBUiia IPU PaboTe ¢ yIeOHBIM U
1a00paTOPHBIM 000PYIOBAaHHEM;

YMEHUE KpPUTHUYECKU OLEHUBaTb W HMHTEPIPETUPOBAaTh HH(OpMAIMIO OHOJOTHYECKOro COJEpIKaHMs,
BKJIIOYAIOIIYIO TICEBJOHAyYHbIE 3HAHUS M3 Pa3IMYHBIX MCTOUYHUKOB (CpelcTBa MaccoBOM MH(popMaiuwy,
HAy4YHO-TIONYJISIpHbIE MaTepuajbl), ATUYECKHE AacleKThl COBPEMEHHBIX HCCIIEOBAaHUM B OuOJIOrUH,
MEAUILMHE, OMOTEXHOIOTHH;

YMEHHE CO3/1aBaThb COOCTBCHHBIC ITMChMEHHBIC M YCTHBIC COOOIICHHs, 0000mIas OHOIOTHYECKYIO
WH(POPMAIIHIO U3 HECKOJIBKUX UCTOYHUKOB, IPAMOTHO MCIIOJIh30BATh MOHATHIHBIN anmapar OHOJIOTHY.

[IpeameTHBIC pe3yabTaThl OCBOEHUA yaeOHOTO nipeameTa «buonorus» ¢ 11 kaacce NOKHBI OTPAXKATh:

c(OpMHUPOBAHHOCTH 3HAHUI O MECTE U PO OMOJIOTMH B CUCTEME Hay4YHOTO 3HAHUS €CTECTBEHHBIX HAYK, B
(OopMHPOBAaHUN COBPEMEHHON €CTECTBEHHO-HAYUYHOM KapTHHBI MUpPa U HAyYHOI'O0 MUPOBO33PEHHUsI, O BKJIA/1e
POCCHUHCKMX M 3apyOeXHBIX Y4YEHBIX-OHMOJIOTOB B pa3BUTHE OMOJOTMH, (PYHKIMOHAIBHON TpaMOTHOCTU
YeJI0BEKa JJIs PEeIEHUs )KU3HEHHBIX 3a/1ay;

YMEHHE PacKpblBaTh COJEp’KaHUE OMOJIOTMYECKUX TEPMHUHOB W TMOHATUH: BUJA, MOMYJALHS, T€HO(DOHI,
HBOJIIOLMS, JABMIKYIIME CUIIbI ((DaKTOPBI) IBOJIIOLMH, IPUCIIOCOOIEHHOCTh OPraHU3MOB, BUI000pa30BaHue,
9KOJIOTMUECKHE (AKTOpPbl, HKOCHCTEMA, IPOJIYLEHTbl, KOHCYMEHTBI, pPEIyLEHTbl, LENu MUTaHu,
HKOJIOTHYECKas MUpamMuia, OMoreoreHos3, onocdepa;

YMEHHE H3Jaratb OMOJIOTHMUYECKHE TeOpWH (dBoiormoHHas Teopus Y. JlapBuHA, CHHTETHYECKAs TEOPHS
HBOJIIOIMH), 3aKOHBI M 3aKOHOMEpHOCTH (3apoabimeBoro cxoacrsa K. M. bapa, yepenoBanus riaBHBIX
HanpaiieHu# u nyrei sporonuu A. H. CeBeproBa, yuenust o ouocdepe B. 1. Bepnanckoro), onpenensite
IpaHMIIBI UX IPUMEHUMOCTH K JKUBBIM CHCTEMaM;

YMCHHC BJIAACTb MCTOAAMU HAYUYHOI'O ITO3HAHHUA B OHOJIOTUH: Ha6J'IIO,Z[CHI/Ie N OIMHCAHHUEC XUBBIX CUCTEM,
mponeccoB u fIBHeHI/Iﬁ, opraHu3anyvsa W MPOBCACHUC OHOJIOrTYECKOro OKCIICPUMCHTA, BBIIBUKCHUC
TUNOTE3bI, BBIABJICHHUC 3aBUCHUMOCTH MCKIAY HCCICAYCMbIMU BCIIMYUHAMU, 00BsICHEHHE MOJIYUYCHHBIX
PE3YIBTATOB, HCIOJbB30BAHHBIX HAYYHBIX HOHSITI/II\/'I, Teopnﬁ N 3aKOHOB, YMCHHUC J€JIaTb BBIBOJbI Ha
OCHOBAHUU MMOJTYYCHHBIX PE3YJILTATOB,

YMCHHUEC BBIACIATH CYIIECCTBECHHBIC IPU3HAKU CTPOCHUSA OMOJIOTNYECKNX OOBEKTOB: BUI0B, HOHy.TIfII_[I/II\/'I,
MPOAYIIEHTOB, KOHCYMEHTOB, PEIyLIEHTOB, OHOI€OI[CHO30B M HKOCHUCTEM, OCOOCHHOCTH IPOLIECCOB:
HACJIEJACTBEHHON WM3MEHYMBOCTH, €CTECTBEHHOTO OTOOpa, BHUI000pa30BaHUSA, MPHUCIIOCOOJICHHOCTH
OpPraHU3MOB, ACHCTBHS YKOJIOTHUECKUX (PAKTOPOB HA OPTaHU3MBI, IEPEHOCA BEIIECTB M MOTOKA YHEPTUH B
IKOCHUCTEMAaX, aHTPOIIOTEHHBIX M3MEHEHHWH B DKOCHCTEMAax CBOCH MECTHOCTH, KPYrOBOPOTa BEIIECTB U
OMOTCOXMMHYECKUX IIHKIIOB B Orocdepe;

YMEHHE TPUMEHSATH IMOTYYCHHBIC 3HAHUS JJISl OOBSCHEHUS OMOJOTHYECKHX IPOIECCOB W SBICHUH, AIs
MPUHATHS MPAKTUYECKUX PEIICHUN B MOBCEAHEBHOW KM3HU C LIENbl0 oOecredeHns 0e30MacHOCTH CBOETO
3I0POBbSI U 370POBbSI OKPY)KAIOIIUX JIOACH, COOMIOIEHUSI HOPM IPaMOTHOTO TIOBEJICHUSI B OKPY’KaIOIIEeih
MIPUPOIHON cpelie, TOHUMaHue He0OXOJUMOCTH HUCIIOJIb30BAHUS TIOCTHIKEHUN COBPEMEHHOM OMOTIOTHH ISt

PpalluOHAJIBHOI'O TPpHUPOAOII0JIb30BAHN,
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YMEHHE peliaTh JIeMeHTapHbIe OMOJIOrHYeCKUe 3aJa4ul, COCTABIIATh CXEMbI IEPEHOCA BEIIECTB U YHEPTHH B
3KOcHcTeMax (1Ienu MTUTaHus);

YMEHHUE BBITIOJHATH JJA0OPATOPHBIC U MIPAKTUYECKHE PAOOTHI, COOIOIATH MpaBUiia P padboTe ¢ y4eOHBIM U
1a00paTOpPHBIM 000PYIOBaHHEM;

YMEHUE KPUTUYECKH OLICHWBATh WM HWHTEPHPETHPOBATH HHPOPMAIMIO OHOIOTHYECKOTO COAEpIKaHUS,
BKJIIOUAIOIIYIO TICEBIOHAYYHbIE 3HAHUS W3 Pa3IMYHBIX HCTOYHUKOB (CpelcTBa MaccoBOil mH(popManuw,
HAYYHO-TIONYJISIPHBIE MAaTEPUAIIbl), pacCMaTPUBaTh INT00AIbHBIE 3KOJIOTHYECKHE MPOOIEMbl COBPEMEHHOCTH,
(GbopMHPOBATH MO OTHOLLEHUIO K HUM COOCTBEHHYIO MMO3UIIUIO;

YMEHHE CO3/1aBaThb COOCTBCHHBIC IHUCHhMEHHBIC M YCTHBIC COOOIICHHs, 0000IIas OHOIOTHYECKYIO
UHPOPMAIIHIO U3 HECKOJIBKHX HCTOYHHUKOB, TPAMOTHO UCIIOJIb30BATh MOHATHIHBIN armapar OMOJIOTHH.

B (denepanbHbIX M perHOHANBHBIX MpPOIEIypax OICHKH KauecTBa OOpa3oBaHMS HCIIOJIB3YeTCs
nepeueHb (Koau(puUKaTop) pachpeleeHHBIX MO KJlaccaM IpOBepsEeMbIX TpeOOBaHU K pe3ylbTaTam
OCBOCHHS OCHOBHOH 00pa30BaTENIbHOM NPOTPaMMBbI CPEIHETO OO0IIero oOpa3oBaHHUS M DIEMEHTOB
coJiep>KaHus 0 OUOJIOTHH.

[TpoBepsiembie TpeOOBaHUS K pE3yIbTaTaM OCBOCHHUSI OCHOBHOM
obOpasoBarenbHOl Tporpammsl (10 kimacc)
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Tabmnuma 16

Kon
IPOBEPSIEMOTO
pe3yJibrara

[IpoBepsieMbie IpeAMETHBIC PE3YJIbTAThl OCBOCHHUSI OCHOBHOM
00pa3oBaTeNbHON MPOTrpaMMBI CPEIHETO 00IIero 00pa3oBaHuUs

ChopMHPOBAaHHOCTH 3HAaHUH O MECTE M POJIM OMOJIOTHH B CUCTEME HAYYHOTO 3HAHUS
€CTECTBEHHBIX HayK, B ()OPMHUPOBAHUN COBPEMEHHOH €CTECTBEHHO-HAYUYHOW KapTHHB]
MHpa U HAyYHOTO MHPOBO33PEHHS; O BKJIAJe POCCHHCKHX M 3apyOeKHBIX YUEHBIX-
OMOJIOTOB B pa3BUTHE OHOJOTHM; (DYHKIMOHAJIHLHOW TPAMOTHOCTH 4YeNOBEeKa JUIs
pELICHUS KU3HEHHBIX 33/1a4

YMeHue pacKpbIBaTh COJEp)KaHUE OHOJOTHYECKMX TEPMHHOB M TOHSATHIL: KHU3Hb,
KJIETKA, OpraHu3M; MeTa00JIM3M (OOMEH BEIIIECTB M IIPEBPAIICHHUE SHEPTUH ), TOMEOCTa3
(camoperyiisiius), YpOBHEBasi OpraHU3AlUsl JKUBBIX CHUCTEM, CaMOBOCIIPOM3BEIICHUEC
(penpoayKius), HaCIEACTBEHHOCTh, N3MEHYMBOCTD, POCT U Pa3BUTHE

YMeHue uznaratb OMOJ0rHyeckre TeopuH (KJIeTO4Has, XpOMOCOMHaAs1, MyTallMOHHAs),
3akoHbl (I. Menpnenss, T. Moprana, H.W. BaBunoBa) u yueHus (o0 uUEHTpax
MHOrooOpasusi M IPOUCXOXKJEHHs KylIbTypHbIX pactenuii H.M. Basuiosa),
OIIPEAEIIATh T'PAHULIBI UX IPUMEHUMOCTH K )KMBBIM CUCTEMAM

YMeHHe BJIaJIETh METOJaMH HAy4yHOTO TMO3HAHWS B Ouosiornu (HaOIIOJEHUE U
OMHMCAHUE JKMUBBIX CHUCTEM, MPOLECCOB M SBICHMI; OpraHu3aius M IPOBEICHHE
OMOJIOTMYECKOTO AKCIIEPUMEHTA, BBIJIBH)KCHHE THIOTE3bI; BBIIBICHHE 3aBUCHUMOCTH
MEXIYy HCCIEAYEeMbIMU BeJIMYMHAMHU, OOBSICHEHHE TIOJYYEHHBIX pe3yJIbTaToB,
WCIIOJIb30BAaHHBIX HAYYHBIX MOHATHH, TEOPUI M 3aKOHOB; YMEHHE JIeJIaTh BBIBOJBI Ha
OCHOBaHUU TMOJTYYCHHBIX PE3YIHTATOB)

'YMeHe BBIACIIATh CYIICCTBCHHBIC ITPU3HAKN BUPYCOB, KIICTOK
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[IPOKApUOT U OYKApPHUOT, OIHOKJICTOYHBIX W MHOT'OKJICTOYHBIX OpPTraHHU3MOB;
OCOOCHHOCTH IPOILIECCOB OOMEHA BEIIECTB M NPEBPAIICHHS JHEPIHMH B KIIETKE,
dboTocuHTE3a, TUTACTUYECKOTO M JHEPreTUYECKOro OOMEHa, XEMOCHHTE3a, MHTO03a,
Meio03a, OIUIOJOTBOPCHHMSI, PAa3MHOXKCHHS, WHIUBUAYAIBHOI'O Pa3BHTHS OPraHU3Ma)
(oHTOTCHE3)

YMeHne NPUMEHSTh [OJTy4YeHHbIE 3HAaHUS AJ11 O0BSICHEHHS] OMOJIOTHYECKUX IPOIIECCOB
W SIBJICHUU, JUIS MPUHATUS MPAKTUUECKUX PEHICHUI B MOBCEAHEBHOM JKU3HU B LEISAX
oOecrieueHHss OE30MaCHOCTH CBOETO 3JI0POBbS U 3/I0POBbS OKPYXKAIOIIUX JIIOJEH,
COOJIOAEHUSI HOPM TPaMOTHOIO IIOBEACHUS B OKPYKAIOLIEH NPUPOAHON Cpeac;
MOHMMAaHHE HEOOXOAUMOCTH MCIOJB30BaHUS TIOCTHKEHUN COBPEMEHHOI OMOJIOTUH U
OUMOTEXHOJIOTUH JJI PAallMOHAIBHOTO MPUPOIONOJIB30BAHUS

YMeHne peiiatb 3JICMCHTAPHBIC T'CHCTHYCCKHC 3ada4ud Ha MOHO- H I[I/IFI/I6pI/IIIHOG
CKPCIIUBAHUC, CHOCIIJICHHOC HACICAOBAHHC, COCTABJIAATL CXCMbI MOHOFI/I6pI/II[HOFO
CKpCIIUMBAaHUA 1A NPCACKa3aHrA HACJICAOBAHUS IPU3HAKOB Y OPraHu3MoOB

'YMeHue BBIIOJHATh Ja00paTOpHbIE U MPaKTUUYECKHE pPabOThI, COOIIOAATH paBUia pH
paboTe ¢ yueOHbIM U 1abopaToOpHBIM 000pYI0BAHHEM

'YMeHHE KPUTHYECKHU OIICHUBATh U HHTEPIPETUPOBATH HHOOPMAITUIO OMOJIOTHYECKOTO
COJIepXaHUsl, BKIIOYAIONIYIO IICEBJOHAYYHbIE 3HAHUS M3 PA3JIMYHBIX HCTOYHUKOB
(CMU, mnayyHO-TIOMYJSIpPHBIE MAaTEpHANIbl); STHUUYECKHE AaCIEKThIl COBPEMEHHBIX
MCCIICIOBAaHUM B OMOJIOTHH, MEIUIIMHE, OMOTEXHOIOTUU

10

YMeHue co3/aBaTh COOCTBEHHBIE NHCbMEHHBIE M YCTHBIE COOOIEHHs, 0000mias
OHOJOTHYECKYI0 MHPOPMAIUIO U3 HECKOIBKUX UCTOYHUKOB, TPAMOTHO HCIOJIb30BATh
MOHSATHIHBIN anmapaT GMOJI0TUU

Tabmuma 16.1

ITpoBepsiembie aemMenTHI conepskanus (10 kmacc)

Kon IIpoBepsieMblil JIEMEHT COACPKAHUS
1 |buonorus kak Hayka
1.1 |buonorus - HayKa 0 kuBOil npupose. Posb 6uonorun B popMupoBaHun
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COBPEMEHHOM Hay4YHOI KapTHHBI MUpa. CucTeMa OMOIOTHYECKHX HAYK

1.2

MeToapl TO3HAHUS XKUBOW MPHPOJBI (HAOMIOAECHUE, SKCIEPHUMEHT, OMMCaHUe, H3MEpEHHE,
KiaccuuKanus, MOJASITMPOBAaHNE, CTATUCTHYECKAss 00pab0OTKa JaHHBIX )

JKuBBIEe CCTEMBI U X opraHu3anusa

JKuBbie cucTeMbl (OMOCHUCTEMBI) KaK TpeaMeT u3ydeHus: ouonorun. CBOWCTBA OMOCUCTEM U UX
pazHooOpasue

2.2

YPOBHM OpraHuzanuu OMOCHCTEM: MOJIEKYJISIPHO-TEHETUYECKHI, KIETOUYHbIN, OPraHU3MEHHBbIH,
[OMYJISILIUOHHO-BUOBOM, IKOCUCTEMHBIH, OMOChepHBbIi

XUMHUYECKUHN COCTAB U CTPOCHUE KIIETKH

XI/IMI/I‘-IGCKI/If/'I COCTaB KJICTKH. XI/IMI/I‘IGCKI/IG DJICMCHTEI. MaKpOBHGMeHTI)I, MI/IKPO'E)J'ICMCHTI)I. BOI[a
W MUHEpaJbHbIC BenecTBa. OYHKIIMU BOJBI U MUHEPAIbHBIX BEIECTB B KieTke. [lopepkanue
OCMOTHYECKOIr0O Oajianca

3.2

benku. CoctaB U cTpoeHHE OEIKOB. AMHUHOKHUCIOTHI - MOHOMEpHI OenkoB. HesameHumbie u
3aMEHHMbIE AMUHOKHCIOTBL. AMHHOKUCIOTHBIM cOCTaB. YPOBHM CTPYKTYphl O€lKOBOH
MOJICKYJIbl (TIEpBUYHAs, BTOPUYHAS, TPETHYHAs M YETBEPTHYHAs CTPYKTypa). XHUMHUYECKHE
cBoiicTBa OenkoB. buonoruueckue GpyHKIMN OETKOB.

@depMeHThl - Ouonoruueckue katanuszatopbl. CTpoeHue QepMeHTa: aKTUBHBIA LEHTP,
cyoctpatHas  cnenuduuHocth. Kodepmentsl. Buramunsl. Otnuuus  (pepMeHTOB  OT
HEOPraHMYECKUX KaTaIn3aTOPOB

3.3

YrieBoabl: MOHOcaxapuibl (TJIFOKO3a, prbo3a W Je30Kkcupubo3a), nucaxapuabl (caxaposa,
7aKkTo3a) W ToONMcaxapuAbl (Kpaxmall, TJIMKOTeH, IIeJUTono3a). buonorunueckue QyHKIMH
YTJIEBOIOB.

Jlunuapl: TpUrIMuepuasl, crepounsl, dochomunuabl. ['mapodunbHOTHAPOPOOHBIE CBONCTBA.
buomornueckue (1)YHKI_[I/II/I JIMITNUIO0B. CpaBHeHI/Ie YTJI€BOOO0B, O€eJIKOB 1 JIMIIN 0B KaK UICTOYHUKOB
DHEPTUU

3.4

Hyknennoseie kucnorsl: JIHK m PHK. HykneoTuasl - MOHOMEpBl HYKJIEHMHOBBIX KHCIIOT.
Crpoenue u ¢pynkuuu JJHK. Ctpoenue u ¢pynkunu PHK. AT®: crpoenue u ¢pyHkuun

3.5

[{utonorus - Hayka o kietke. Kietounas teopusi. MeToasl H3ydeHus KIETOK

3.6

Knerka kak nesnoctHas jkuBas cucrema. OOuiye NMpHU3HAKM KIIETOK: 3aMKHYTas HapyKHas
memOpana, monekynsl JIHK kak reHeTnueckuii anmapar, CucTeMa CHHTe3a Oelka
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3.7

Tumbl  KJIETOK:  dyKapHOTHuUecKass M mpokapuotuueckas. OCOOCHHOCTH  CTPOCHHUs
MpokapruoTuueckor kineTku. Kiierounas crenka 6akrepuii. CTpoeHHE DyKapHOTUUECKON KIIETKH.
OCHOBHBIE OTJIMYHS PACTUTEIIBHOMN, )KUBOTHOM U TPHOHON KIIETKH

3.8

[loBepXHOCTHBIE CTPYKTYpPhl KIETOK - KIETOYHAas CTEHKA, TIJUKOKAIUKC, HUX (DYHKIHU.
[Mnazmatudeckass MeMmOpana, e€ cBoiictBa u ¢yHKiuu. llurommasma u €€ OpraHoWbL
OxHOMEMOpaHHBIC OPTaHOUIBI KIIETKH: dHaomuiazmaTudeckas cetb (DIIC), anmmapar [Nonbmxw,
nmn30coMbl. [lonyaBTOHOMHBIE OpPraHOM bl KJIETKH: MUTOXOHJpUH, Iutactuabl. IIpoucxoxnenue
MUTOXOHJIpUM W Tutactui. Bunel mmactun. HememOpanHble OpraHouzbl KJIETKH: PUOOCOMBI,
KJICTOYHBIN LIEHTP, PECHUYKH, )KI'YTUKU. DyHKIIMY OPraHOUI0B KIETKU. BritoueHus

3.9

Anpo - perymaropHbslid meHTp KieTku. CTpoeHue siapa: siiepHas o000JI0dYKa, Kapuoruiazma,
XPOMATHUH, SPbIILKO. XPOMOCOMBI

3.10

TpaHCIIOPT BELIECTB B KJIETKE

)KI/ISHCZIGHTGJIBHOCTL KJIICTKH

4.1

OOMeH BemiecTB, WIH METa0oNMM3M. ACCUMIIISAIUS (TUIAaCTUYECKH OOMEH) M JMCCUMUIISLIUS
(3HepreTHYecKuii OOMEH) - JBE CTOPOHBI €IMHOIO IIpolecca merabonu3ma. Tumbel oOMeHa
BCIIICCTB: aBTOTPOGHBIN U reTepoTpoPHBINA. Poh (hepMEHTOB B 0OMEHE BEIIECTB U IMPEBPAIICHUN
DHEPTUH B KJIETKE

4.2

dorocunrte3. CBetoBas 1 TeMHOBas ¢a3bl poTocunTesa. Peakuu porocrnnTesa. DpheKTHBHOCT
¢dorocunTe3a. 3HaueHue (hoTOCHHTE3a Ui KHU3HM Ha 3emie. BiusHue yciaoBuit cpelsl Ha
(oTOCHHTE3 U CTIOCOOBI MOBBILIEHUS €0 MPOJYKTUBHOCTH Y KYJIbTYPHBIX PACTCHHIA.
XeMocuHTe3. XeMOCUHTE3UpYIole OakTepun. 3HaYeHHe XeMOCHHTe3a JUIs AKU3HU Ha 3emiie

4.3

DHEepreTUYecCKuii OOMEH B KieTKe. PacieryieHne BEmecTB, BBIJCICHUE W aKKyMYJIHPOBaHHE
DHEPrUM B KIJETKE. JTambl JHEpreTHdeckoro odOmeHa. [nukonu3. BpoxkeHne W ero BUIBL
KuciopoHoe OKUCIICHHE, UK KIIETOYHOE AbIxaHue. I(HPEKTUBHOCTD YHEPTETUUECKOTO OOMEeHa

4.4

Peakunu marpuuHoro cuntesa. ['enernueckas nndopmanust u JJHK. Peanuzanus renernueckoit
uHpopManuu B KieTke. ['eHeTrnueckuil Ko u ero cBoicTBa. TpaHCKPUIILUS - MATPUYHBIA CHHTE3
PHK. Tpancnsauus - buocuntes 6enka. Konupoanue amuHokuciot. Pois pubocom B OuocuHTE3e
Oemnka

4.5

Hexnetounsie (OpMBbI )KU3HH - BUPYCHL. VICTOPUS OTKPBITHS BUPYCOB

Wzmenenust - 03




18

(J.H. VBanoBckwuii). OCOOEHHOCTH CTPOEHUS W KU3HEACSITCIBHOCTH BUPYCOB. bakrepuodaru.
bone3nu pacTeHuil, )KUBOTHBIX U YEJIOBEKa, BHI3BIBAEMbBIC BUpycaMu. Bupyc ummyHonedummra
uyenoBeka (BUY) - Bozoymurens CIIM/la. [Ipodunaktuka pacnpocTpaHEHUsS BHUPYCHBIX
3a00JsieBaHU

PaszMHoKeHNE 1 HHIUBHUAYAJIbHOC PA3BUTUC OPIraHU3MOB

KieTouHbli UKL, WM )KU3HEHHBIN HUKI KieTKu. UHTepdasza u mutos. [Iporeccsl, mporekaroiue
B uHTeppaze. Perumkanus - peakums marpuynoro cuHresa JJHK. Crpoenme xpomocom.
XpoMOCOMHBI HaOOp — KapuoTHN. JIUIUIOMTHBIA W TalJIOUIHBIA XPOMOCOMHBIE HaOOPBI.
Xpomaruapl. Llurosornueckue OCHOBBI Pa3MHOXKEHHUS M UHAMBHUIYAJIBHOTO Pa3BUTHUS
OpraHU3MOB.

[lenenue knetku — muro3. Craguu muros3a. IIporecchbl, Mpoucxoasiiye Ha pasHbIX CTAIUSIX
MuTO3a. brojgoruueckuii cMbIc MUTO3a

5.2

CDOpMBI Pa3MHOXKCHHA OPraHHU3MOB: 0Oecroyioe U IOJIOBOE. Bupl OecmoJioro PAa3MHOKCHUA:
JACJIICHHUEC HAaJABOC, IOYKOBAHUC OAHO- M MHOT'OKJICTOYHBIX, cnopoo6pa3013aHHe, BE€Ir€TaTUBHOC
Pa3MHOXKCHHC. I/ICKYCCTBCHHOC KJIIOHUPOBAHUC OPraHU3MOB, €I'0 3HAUYCHUC IJId CCIICKIIUU

5.3

[TonoBO€ pa3MHOKEHHUE, €T0 OTJIMYHUS OT OECIONOTO.
Meiio3. Ctaguu merosa. [Iporeccsl, mpoucxosnme Ha ctaausax Meiio3a. [ToBenenue xpoMmocom
B Melio3e. Kpoccunrosep. buonornueckuii cMbIC U 3HaU€HHUE MeH03a

5.4

["ameroreHnes - mpoiiecc 00pa30BaHUS TMOJIOBBIX KIETOK Yy JKUBOTHBIX. [lONOBBIE >Kene3bl:
CEMEHHHUKU U SMYHUKH. OOpa3oBaHME U PAa3BUTHUE TOJOBBIX KJIETOK - raMeT (CHepMaTO30MI,
giillekyIeTka) - crepmarorene3 u ooreHe3. (OCOOCHHOCTH CTPOCHHS SHIIEKIETOK H
criepmaro3ouoB. OmnogorBopenue. [laprenorenes

5.5

uauBuayaibHOE pa3BUTHE (OHTOTeHe3). OMOpPHUOHAIBHOE pPa3BUTHE (IMOpHOTEHe3). DTarlbl
OAMOPHOHATILHOTO Pa3BUTHS y TO3BOHOYHBIX KUBOTHBIX: IPOOJICHUE, TaCTPYJISIINS, OPTaHOTEHE3.
[TocToMOproHaIbHOE pa3BUTHE. THUIBI MOCTIMOPUOHAIBHOTO PAa3BUTH: MPSMOE, HEMpPSIMOe
(muuuHOYHOE). BimsiHue cpempl HAa pa3BUTHE OPTraHU3MOB; (DAKTOPHI, CIIOCOOHBIC BHI3HIBATH
BPOKJIEHHBIE YPOJICTBA.

Poct u pasButhe pacteHuii. OHTOT€HE3 LBETKOBOTO PACTEHUA: CTPOCHUE CEMEHH, CTAaJINH
pa3BUTHS

HaCJ'Ie,I[CTBeHHOCTI) U U3MCHYUBOCTH OPraHN3MOB
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6.1

[IpeameTt u 3amaum reHeTUKH. VicTopust pa3BUTHS TeHETUKH. BKitamx pocCHUCKUX U 3apyOeKHBIX
YVUEHBIX B PA3BUTHE T€HETHKU. METOAbl TCeHETUKH (THOPUIO0TOTHYCCKHMA, [TUTOTCHETHICCKHIA,
MOJIEKYJISIpHO-TeHeTUUecKHii). OCHOBHbIE I'€HETHYECKHE MOHATHA. | eHeThueckas CHUMBOJIMKA,
MCIIOJIb3yeMasi B CXEMaX CKpeIBaHUuM

6.2

3aKOHOMEPHOCTH HACIJICJIOBAHUS NPHU3HAKOB, yCcTaHOBICHHbIE |. Mennenem. MonorubpuaHoe
CKpelLIBaHue. 3aKOH eANHO00pa3usi THOPUIOB MEPBOTo MoKoaeHus. [IpaBuio TOMUHUPOBAHHUS.
3akOH pacmierieHusl npu3HakoB. I'mmnoresa uumcrtorel ramer. [lodHoe wu  HemodHOe
TOMUHUPOBAHHUE.

JluruOpuaHOe  CKpelIMBaHME.  3aKOH  HE3aBHCUMOIO  HAcJeJOBaHHS  IPU3HAKOB.
[{uTOoreHeTHYeCKue OCHOBBI JIUTHOPUIIHOTO CKPEIIMBAHMS. AHAIM3UPYIOIIEE CKPEIIMBAHHE.
lcrionp30BanNe aHATM3UPYIOIIETO CKPEIMBAHUS IS ONIPEACICHUS TeHOTHIIa 0COON

6.3

CuerniieHHOE HacjenoBaHHe Mmpu3HakoB. Pabora T. Moprana mo cueruieHHOMY HaclIeIOBaHUIO
reHoB. HapymieHwe cremsieHuss T€HOB B pe3yiabTaTe KPOCCHHIOBEpa. XPOMOCOMHAsl TEOPHS
HacJIeICTBEHHOCTHU. [ eHeTHYecKne KapThl.

['eHeTHKa MoOJa. XPOMOCOMHOE OIpeleieHHe I0ja. AYTOCOMBI M IIOJIOBBIE XPOMOCOMBEI.
["oMoramMeTHbIE ¥ TeTeporaMeTHbIEe OpraHu3Mbl. HacrienoBaHne Npu3HaKkoB, CIEIUICHHBIX C TI0JIOM

6.4

13MeHUMBOCTb. Buapl M3MEHUMBOCTH: HEHACJIEACTBEHHAs W HAcIeACTBEHHasd. Ponb cpensl B
HEHACJICJICTBEHHOW HW3MEHYMBOCTU. XAapaKTepUCTHKAa MOJIU(UKALMOHHOW HW3MEHUYMBOCTH.
BapualoHHBIN ps M BapuanMoHHas Kpusas. Hopma peaknuu npusHaka. KomndecTBeHHbIE U
KaueCTBEHHbIE IIPU3HAKU U UX HOopMa peakuuu. CBoicTBa MOAU(PUKALMOHHONW N3MEHUNBOCTH

6.5

HacneactBenHasi, WM reHOTUIINYECKas, N3MEHUYUBOCTh. KoMOMHAaTHBHAS H3MEHYMBOCTH. Meiio3
U TOJIOBOM MpOIleCC - OCHOBA KOMOMHATHUBHOW M3MEHYMBOCTU. MyTalliOHHAs M3MEHYHBOCTb.
Knaccugukaius MyTauii: TeHHbIE XpPOMOCOMHBIE, TeHOMHBIE. YacToTa M NPUYMHBI MYTaIUil.
MytareHHble (pakTopbl. 3aKOH TOMOJIOTHYECKHUX PSAIOB B HAcIeACTBEHHON u3meHunBocty H.U.
Basunosa

6.6

['enetuka 4yenoBeka. Kapuorun denoBeka. (OCHOBHBIE METOJAbI TEHETHMKHU 4YEJIOBEKa:
TEHEATOTUYCCKUN, ONM3HEIOBBIM, ITUTOTCHETHYECKUM, OHOXUMUYECKUMA, MOJCKYISIPHO-
reHeTudyeckuii. COBpeMEeHHOE Onpe/ieiIeHUue
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EHOTHIIA: TIOJITHOTEHOMHOE CEKBEHHPOBAHUE, TCHOTHIIMPOBAHUE, B TOM YHCJIE ¢ momoIibio TT1[P-
ananusa. HaciencreeHHble 3a001€BaHMS Y€I0BEKA: T€HHBIC 00JIE3HH, O0JIE3HU C HACIEICTBCHHOM
[IPEAPACIIOI0KEHHOCTBIO, XPOMOCOMHBIC 00j1e3Hr. COMaTHYeCKHe M T'€HEPAaTUBHBIC MYTAIlHH.
[IpuHIUTIBI 370POBOTO 00pa3a >KU3HM, AUATHOCTUKH, TPOPHIAKTUKY M JICUEHUS] TeHETUYECKUX
Oose3Heli. MeIUKO-TeHETHYECKOE KOHCYJIbTHPOBAHKWE. 3HAYEHHE MEIAMIUHCKOW TE€HETHKHA B
[IPEIOTBPAIICHUN U JICYCHUU TeHETHYCCKUX 3a00JIeBaHMIA YeTI0BEKa

7 |Cenekuumst opranu3MoB. OCHOBBI OMOTEXHOJOTUH

7.1 |Cenekmus Kak Hayka M Tpolecc. 3apoXkACeHUE CeNeKUUd M JoMecTukanusg. Yuenue H.U.
BaBuioBa 0 ILEHTpax MPOUCXOXKACHUS U MHOrooOpasusi KyJabTypHbIX pacTeHui. LleHTpbr
[MPOUCXOXKACHUS IOMAIIHUX KUBOTHBIX. COpT, OPOJIa, ITAMM

7.2 |CoBpeMeHHBIC METOIbI CEJICKITMH. MacCOBBIN U MHIUBHIYaTbHBI OTOOPHI B CEIICKIIMHA PACTEHUH
1 >KkUBOTHBIX. OIleHKa 3KCTepbepa. BIM3KOPOJCTBEHHOE CKpelnuBaHUE - MHOpuAWHT. Yucras
muaus. CkpenuMBaHWE YUCTBHIX JIMHUW. ['ereposmc, wiam ruOpuaHas cwia. HepoacTBeHHOE
cKkpemuMBaHue - ayrOpuaunr. OtpanénHas rulpuamsanus u e€ ycnexu. VcKycCTBEHHBINM
MyTarcHe3 W IMOJy4YeHUE MOJUIUIONAOB. JlOCTHXKEHUS CEJIIEKIHH PACTCHUW, YKUBOTHBIX U
MHUKPOOPTraHU3MOB

7.3 |buoTexHONOTHMA Kak OTpacib MPOW3BOJACTBA. ['€HHas WHXKEHEepus. OTambl CO3TaHUS
pexomOuHanTHOW JIHK wm Tpancrennsix opranusmoB. Kierounass unxenepus. Kierounsle
KyJIbTypbl. MUKPOKIIOHAIBHOE Pa3MHOXKEHUE pacTeHU. KIOHMpOBaHNE BBICOKOIIPOYKTUBHBIX
CEeNIbCKOXO35IICTBEHHBIX OPraHU3MOB. OKOJIOTHUYECKHE M dTUYeckue mpodinemel. I'MO -
reHETUYECKU MOJIU(UIIMPOBAHHBIE OPraHU3MbI

Tabmuma 16.2
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[TpoBepsiembie TpeOOBaHUS K pe3yIbTaTaM OCBOCHHSI OCHOBHOM 00pa3zoBaTesbHON porpamMmel 11 kimacca

Kon [IpoBepsiemble IPEAMETHBIE PE3YIIBTATHl OCBOCHHSI OCHOBHOM
[IPOBEPSIEMOTO 00pa3oBaTeNbHOI MPOrpaMMbl CpeTHEr0 00111ero 00pa3oBaHus
pe3ynbTaTa
1 CdopMUpOBaHHOCTH 3HAHUH O MECTE M POJIM OMOJOTUHU B CUCTEME HAyYHOTO 3HAHUS
€CTECTBEHHbIX HayK, B (JOPMUPOBAHUU COBPEMEHHOU
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ECTeCTBEHHO-HAYYHOW KapTHHBI MHpa M HAYYHOTO MHPOBO33PCHHUS; O BKJIAlE
POCCHHCKMX W  3apyOekHBIX  y4EHBIX-OMOJIOTOB B pasBUTHE  OWOJIOTHU;
(YHKIIMOHATHLHON TPAMOTHOCTH Y€JIOBEKA JJIsl PEIICHUS )KU3HEHHBIX 33124

YMeHHE pacKpblBaTh COJCpIKaHUE OMOJOTHUECKUX TEPMUHOB M TOHSITHN: BUJI,
MOMYJSIIKSL, TEHO(MOHA, DSBOJIONMUSA, JBIKYIIME CHIBI ((aKTOphI) IBOJIOLHH,
[PUCIIOCOOJICHHOCTh OPraHU3MOB, BHUJI000pa30BaHHE, SKOJIOTMYECKUE (HAKTOPBI,
PKOCUCTEMA, TPOAYIIEHThI, KOHCYMEHTBI, PEAYIICHTHI, [ICTIH MUTAHUS, YKOJIOTHIECCKAs
nupamua, OnoreomneHos, onocdepa

YMeHue wu3naraTh Ouonoruueckue Teopuu (dBomronmoHHas Teopus Y. JlapBuHa,
CUHTCTHYECKAsT TEOPHsS JBOJIONNHU), 3aKOHBI W 3aKOHOMEPHOCTH (3apOJIBIIIECBOTO
cxoxactBa K.M. bapa, uepenoBaHus TJaBHBIX HanpaBiIeHUW W myTel sBomtoruu A.H.
CeBeprioBa, yuenust o Ouocdepe B.M. BepHanckoro), ompenensiTh TPaHHUIBI WX
[PUMEHUMOCTH K KHBBIM CUCTEMaM

YMeHue BiaZieTh METOAAMU HAaydyHOro MO3HaHMA B Ouonoruu (HaOmioneHue H
ONMCAHUE JKMUBBIX CHCTEM, IIPOLECCOB M SBJICHUHN; OPraHM3alUs U IPOBEIACHUE
OMOJIOTHYECKOTO HKCIEPUMEHTA, BBIIBUKEHHUE T'MIIOTE3bl; BBIIBICHHE 3aBHCUMOCTH
MEXIYy MCCIEAYEMbIMU BEIMYMHAMH, OOBSICHEHHE IOJYYEHHBIX pe3y/bTaToB,
VICIIOJIb30BAHHBIX HAYYHBIX IOHATHH, TEOPUH U 3aKOHOB; YMEHUE J€JIaTh BBIBOJBI HA
OCHOBaHUU MOJYYEHHBIX PE3YJILTATOB)

'YMeHUe BBIACNATh CYIIECTBEHHBIE MPU3HAKH CTPOCHHS OMOJOTHYECKHX OOBEKTOB:
BHJIOB, ITOMYJISIUN, MPOMYIICHTOB, KOHCYMEHTOB, PEIYIIEHTOB, OHOTCOIICHO30B M
HKOCHUCTEM; OCOOCHHOCTH MPOIIECCOB HACIEICTBEHHON M3MEHYMBOCTH, €CTECTBEHHOTO
orOopa,  BHI00Opa3OBaHHS,  IMPUCIOCOOJEHHOCTH  OPTaHW3MOB,  JICUCTBUS
DKOJIOTMUYECKUX (PaKTOPOB HA OPTraHU3MBI, TIEPEHOCA BEIIECTB M TMOTOKA DHEPTUH B
OKOCUCTEMAax, AaHTPOIIOTCHHBIX U3MEHEHUH B DKOCHUCTEMAX CBOEH MECTHOCTH,
KpyroBOpOTa BEIIECTB M OMOT€OXUMUYECKUX IIUKIIOB B Ouochepe

‘YMeHune MNPUMCHATH MMOJYYCHHBIC 3HAHUS JJIA 00BSICHEHHS OMOJIOTMYECKHUX ImponeccoB
14 HBHCHHﬁ, JJIA IIPUHATUA TPAKTHYCCKUX
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pelieHnid B TOBCEAHEBHOW JXKU3HUM B LENsAX obOecrieyeHus OE30MacHOCTH CBOETO
370pOBbSl U 370POBbS OKPYKAIOUIUX JIOJEH, COOJIOJIEHUSI HOPM TI'pPaMOTHOIO
[MOBEJCHUA B OKpYXAIOUIel MNpUpPOAHON cpele; MOHUMaHHE HEOOXOIUMOCTH
WCIIOJIb30BAHUS  JOCTHIKCHHI COBPEMEHHOH OWOJIOTMH Ui PalMOHATBHOTO
[IPUPOIONOIb30BaAHUS

YMeHue peniath 31eMeHTapHble OMOIOrHUeCKUe 3aJa4l, COCTABIIATh CXEMBbI IIEpEHOCa
BEILIECTB U SHEPTUH B SKOCUCTEMax (LIeMH MUTAHUS)

'YMeHUEe BEITIOIHATE 1a00paTOPHBIC ¥ IPAKTHYECKHUE pAOOTHI, COOJIFOIATh ITPaBUIIA IIPU
paboTe ¢ yueOHBIM U 1a00paTOPHBIM 000PYIOBAHHEM

YMeHue KpUTUYECKHU OLIEHUBATh M MHTEPIPETUPOBATH MH(POPMAIIUIO OMOIOTHYECKOTO
COJIep’KaHusl, BKJIIOYAIOIIYIO IICEBJIOHAYYHbIE 3HAHUS M3 PA3IMYHbIX HCTOYHHKOB
(CMH,  nayyHo-mOMyJSIpHBIE  MaTepuaibl);  paccMaTpuBaThb  TJ100aJIbHBIC
HKOJIOTUYECKHE TPOOIEMBI COBPEMEHHOCTH, (POPMHUPOBATH MO OTHOIICHUIO K HHUM
COOCTBEHHYIO MO3HIIUIO

10

YMeHue co3laBaTb COOCTBEHHBIE MHMCbMEHHBbIE M YCTHBIE COOOLIeHHs, 00001mas
OMOJIOrMYECKYI0 MHPOPMAIIUIO U3 HECKOJIIBKMX MCTOYHHUKOB, TPAMOTHO MCIOJIb30BaTh
MOHATUIHBIN anmnapaT OMOJIOTHH
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ITpoBepsiembie emMeHTHI conepskanust (11 kmacc)

Kon IIpoBepsieMblii 2JIEMEHT COlEpKaAHUS

1 JBOJTIOLIMOHHASA OUOJIOTHSI

1.1 |DBomtonoHHast TEOpUs U €€ MECTO B OMOJIOTHH.

CuperenscTa 3Bosmonnu. IlaneoHTomornyeckue: MmociaeroBaTeabHOCTh IOSABICHHUS BHIOB B
MaJICOHTOJIOTHYECKOM JIETOMUCH, Tepexonnbie (opmbl. buoreorpaduueckue: CXOJCTBO U
pasnnune ¢ayH U (IOp MAaTEpPUKOB M OCTPOBOB. OMOPHOJOTHMUECKUE: CXOJCTBA U PasIUUMs
3M6pI/IOHOB Pa3HbBIX BHUAOB ITO3BOHOYHBIX. CpaBHI/ITeJIBHO-aHaTOMI/I‘-IeCKI/IeI T'OMOJIOTMYHBIC,
QHAJIOTUYHBIE, PYAUMEHTApHbIE OpraHbl, aTaBU3Mbl. MOJIEKYIIPHOOMOXUMUYECKHE: CXO/ACTBO
MCXAaHHU3MOB HAaCJICACTBCHHOCTH U OCHOBHBIX MeTa00JIMYECKUX HYTef/’I Y BCEX OpraHrU3MOB
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1.2

OposonronHasi Teopust Y. JlapBuna. [Ipeanocbuiku BO3SHUKHOBEHHS JapBHHU3MA. [[BHoKylne
CHJIBI 3BOJIIOLIMH BUJIOB 110 [{apBuHy (M30BITOYHOE PA3MHOKEHUE ITPU OTPAHUUYEHHOCTH PECYPCOB,
HeornpeaenéHHas I3MEHYUBOCTh, 00pb0a 3a CyIeCTBOBaHHE, ECTECTBEHHBIN 0TOOP)

1.3

Cunrerndeckass Teopus s3Boitonuu (CTD) M ocHOBHBIE €€ TOJOXKEHHS. MUKPOIBOJIOIHSI.
[Tonmynsauus Kak eIMHULIA BUIA U SBOJIIOLUN

14

JlBrokyne cuibl ((GakTopsl) 3BOJIOLNMM BHJIOB B IpuUpoje. MyTalMOHHBIA Ipolecc Hu
KOMOWHATHBHAS H3MEHYHBOCTH. [ 1Oy IsIIIOHHBIE BOJIHBI U ipeiid reHoB. M30ms1ust 1 MUTpanus.
EctecTBeHHBII 0TOOp - HanpaBisIOIUI GakTop BOIOLUH. DOPMBI €CTECTBEHHOTO 0TOOpA.
[TprcrocoOIeHHOCTh OPraHW3MOB Kak pe3yiabTarT 3BoJionuH. [IpuMepsl mpucnocoOneHuit y
OpraHu3MoB. ApoMop(03bl U HAH0AAANITALUH.

Bun wu BugooOpasoBanue. Kpurepun Buga. OcHOBHbIE (GOpMBI  BHUI000pPa30BaAHHUSA:
reorpaguueckoe, 3K0JI0rHuecKoe

1.5

MaxkposBomrorusi. Dopmbl  dBOMONMK:  (UIETUYECKasi, AUBEPreHTHAs, KOHBEPIeHTHas,
napajuienbHas. HeoOpaTuMocTh 3BONIOIUH

BO3HUKHOBEHUE U pa3BUTHE KU3HU Ha 3eMiie

JloHay4yHBIE IIPEACTABIICHUS O 3apOKICHUU KU3HU. Hay4yHble TMIIOTE3bI BOSHUKHOBEHUS KU3HU
Ha 3ewse: aOuoreHe3 M NaHcnepMusa. XHMHUYECKas HBOIIOLUSA. OKCIEPUMEHTAIbHOE
MOJITBEPXKIEHUE XHMHUYECKOH »sBomtonuu. HavanmbHble 3Tambl OMOJIOTMYECKOH HBOJIOLUH.
['unoresa PHK-mupa. [1epBeie kinetkn u ux 3Bosmonus. ®opMupoBaHUE OCHOBHBIX I'PYIII KUBBIX
OpraHUu3MOB

2.2

PazBuTue *n3Hu Ha 3emiie mo 3paM U nepuoaam. Katapxeil. Apxeiickas U mpoTepo30McKas 3phbI.
[Taneo3oiickas spa u €€ mepuoAbl: KEeMOPUUCKUHN, OPIAOBUKCKHUH, CHITYPHHCKUN, HCBOHCKUM,
KaMEHHOYTOJIBHBIN, IEPMCKUN. Me3030lcKas 3pa U €€ epUOoIbl: TPUACOBBIN, IOPCKUM, MEIIOBOM.
KaliHo3oiickass »pa W €€ MNepuoibl: MaJCOTCHOBBIM, HEOT€HOBBIM, aHTPOMOTEHOBBIM.
XapakTepucTUKa KJIMMaTa M TE0JOrMY4ecKHX IporeccoB. OCHOBHBIE 3Talbl HBOJIIOLMH
PacTUTETHLHOTO U dKUBOTHOTO MUpa. ApoMop(}o3bl y pacTeHul 1 )kUBOTHBIX. [losiBieHue, paciBer,
11 BBIMMPAHUE TPYIII )KUBBIX OPraHU3MOB

2.3

Cucrema OpraHu4ecKoro MMpa Kak OTpa)xxeHue 3BOIoIi. OCHOBHbBIE
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CUCTCMATHUYCCKUC I'PYIIIIBI OPTraHU3MOB

24

DBOJIIONHS YeIOBeKa. AHTPOIIOJIOTHS Kak HayKa. Pa3BuTue nmpencTaBieHuil 0 mMpoucXoxkICHUN
yeoBeKka. MeTo bl n3ydeHus: antponorene3a. CXoacTBa v pa3inuyus YelIoBeKa U )KUBOTHBIX.
CucreMaTH4ecKoe IMoJIOKeHNE YenioBeka. [IBiKkymme cuibl ((hakTopbl) aHTPOIIOTeHE3a.
HacnepcTBeHHast U3MEHYMBOCTD U €CTECTBEHHBIN 0TOOp. OOIIeCTBEHHBIH 00pa3 KU3HH,
M3rOTOBJICHHE OPYAUH TPYyZa, MBILIUICHHUE, PeUb

2.5

OCHOBHBIE CTa/IUN U BETBU 3BOJIIOIIMM YEJIOBEKA: aBCTPAIONUTEKHU, YenoBek ymenbli, YenoBek
npsMoxoaaumii, YenoBek Heanjepraibckuii, YenoBek pa3ymHbii. Haxonku wnckomaeMbix
OCTAHKOB, BPEMs CYIIECTBOBAHUS, 00IaCTh PacIpOCTpaHEHNs], 00BEM rOJIOBHOTO MO3ra, 00pas3
KU3HU, OPYIUSI

2.6

UenoBeueckne packl. OCHOBHBbIE OOJIBIIME PAChl: €BpOINEOUAHas (eBpasuiickas), Herpo-
aBCTpajougHas (dKBaTOopuaibHas), MOHTOJIOMAHAS (a3MATCKO- aMepHKaHCKas). YepThl
MPUCIIOCOOJICHHOCTH TIPEACTABUTENCH YeNOBEUECKUX pac K YCIOBUSAM CYIIECTBOBAHUS.
EnuncTBO uenoBeueckux pac. Kpuruka pacuzma

OpranusMsbl 1 OKpyXKarouas cpeaa

JKOJIOTHSl KaK HayKa. 3a/ladydl M pa3/ieibl SKOJIOTHH. MeTOoIbl SKOJOTHYECKHX HCCIIeTIOBaHUIA.
DKOJIOTHYECKOE€ MUPOBO33peHHe. Cpelibl 0OMTaHUs OPTaHU3MOB: BOJHAsS, HA3EMHO-BO3IyIIIHAS,
[MOYBEHHAs, BHYTPHOPraHU3MEHHAs

3.2

Okonorndyeckue (akropel. Knaccudukanus skonormdyeckux (akTOpoB: aOHMOTHUYECKUE,
OMOTHUYECKHE U aHTpONOreHHbIe. J[elicTBHE IKOJIOTHYECKUX (PAKTOPOB HA OpPraHU3MBI

3.3

AOnoTndeckre (pakTophl: CBET, TEMIEpaTypa, BiaxxHocTh. Doronepuoausm. [Ipucnocobnenus
OpPraHU3MOB K JIEUCTBUIO aONOTHYECKUX (DaKTOpOB. bruonornueckrne puTMol

3.4

buotnueckue akTopbl. Buabl OMOTHUECKMX B3aMMOJICHCTBHI: KOHKYPEHIIUS, XUITHUIECTRO,
MapasuTH3M, MyTyaln3M, KOMMEHCATU3M (HaxXJIEOHUYECTBO, KBAPTUPAHTCTBO), aMEHCAIH3M,
HEeHTpaau3M. 3HadeHHe OMOTHYECKHX B3aMMOIECHCTBHM Ui CYyIIECTBOBaHHS OPraHU3MOB B
[IPUPOIHBIX COOOIIECTBAX

3.5

OJKOJIOTUYECKHE  XapaKTEpUCTUKK  nomyiassinuu. (OCHOBHBIE — II0Ka3aTe€ld  IOMYJIALMU:
YUCJIIEHHOCTh, IUIOTHOCTb, POYJIAE€MOCTb, CMEpPTHOCTb, HPUPOCT, MHrpauus. JInHammuka
UMCJIEHHOCTH MOIMYJISLIMY U €€ perysiius
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COO6H.I€CTBa 1 5KOJOTHYCCKUE CUCTEMBI

Coo011iecTBO OpraHu3MoB - OuoreHo3. CTpyKTypbl OMOILIEHO3a: BHIIOBasi, IPOCTPAHCTBEHHAS,
Tpodudeckas (nmumieBas). Bunbi-noMmunantel. CBsizu B OUOIIEHO3€

4.2

JKOJOTHYEeCKHe cHucTeMbl (9Kkocuctembl). [loHsTHe 00 »dKocucTeMe W OHOreoleHO3e.
DYHKIMOHAIbHBIE KOMIIOHEHTBl 3KOCHCTEMBI: IPOJYLEHTbI, KOHCYMEHTBI, PEIyLEHTHI.
KpyroBopoT BEIIECTB W IOTOK 3HEPrUM B dKocucreMme. Tpoduyeckue (MUIIEBBIE) YPOBHU
bkocuctembl. [lumeBble nenu u cetd. OCHOBHbIE IIOKa3aTelIM HKOCUCTEMbI: Ouomacca,
NPOAYKIMSI. DKOJOTMYECKHE NUPAaMUIbL: NPOAYKLHH, YUCIEHHOCTH, Ouomacchl. CBoiicTBa
PKOCUCTEM: YCTOMYMBOCTb, CaMOpErysiiys, pazsurue. Cykueccus

4.3

[IpuponHble 3IKOCHCTEMBI. OKOCHUCTEMbl 03€p U peK. OKOCHCTEeMa XBOMHOTO WIU
[IMPOKOJIMCTBEHHOTO JIECa.

AHTpPOIIOT€HHBIE SKOCUCTEMBI. ATPOIKOCUCTEMBI. Y pOOIKOCUCTeMbI. bronoruueckoe u
X03sICTBEHHOE 3HAUEHHE arpOdIKOCHCTEM U ypOoskocucTeM. buopasHoobpasue kak (pakrop
ycToHYnBOCTH dKOocHcTeM. CoxpaHeHHe OMOIOTHYECKOTo pa3Hoo0pa3us Ha 3emiie

4.4

Yuenue B.M. Bepnaackoro o Ouocdepe. I'panunbl, coctaB u crpykrypa ouocdepsl. XKusoe
BeriecTBO M ero QyHkmuu. OcoOGeHHOocTH Ouocdepbl Kak II0OAJbHON 3KOCUCTEMBI.
JluHaMuyeckoe paBHOBecHe M oOpaTHast CBsi3b B Ouocdepe. KpyroBopoTel BemiecTB u
OMOTeOXMMHUYECKHE ITUKIIBI JIEMEHTOB (YTJiepoja, a30Ta). 30HaIbHOCTh Onocdepsl. OCHOBHBIE
OHOMBI CYIIN

4.5

UenoBeuecTtBO B Omocdepe 3emun. AHTpONOreHHbIE W3MeHEHUs1 B Ouocdepe. [modanbHbIe
HKOJIOTMUYECKUE TTPOOIIEMBI.

OcHoBa palOHAJIBHOI'0 YyIpaBJICHUA MTPHUPOAHBIMU pECYypCaMHM MW HUX HCIOJIb30BaHUC.
JlocTrxkeHust OMOJIOTUN U OXPaHa IPUPOJIBI
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Jlnsi IpoBeZIeHHs €IMHOT0 TOCYIapCTBEHHOrO 3K3aMeHa mo Ouojyormu (manee - EI'D mo
OMOJIOTMH) HCIIOJB3YETCS TMepedeHb (KoauduKaTop) NpoBEpseMbIX TpeOOBaHUA K peE3yJibTaTam
OCBOCHHS OCHOBHOW 00pazoBaTEeIbHON MPOTPaMMBI CpPETHEro oO01ero odpa3oBaHUsS W DIEMEHTOB
COJIepKaHusl.
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Tabmuna 16.4

[IpoBepsemsie Ha EI'D no Guonoruu TpeOoBaHUS K pe3yabTaTaM OCBOCHHUSI OCHOBHOM 00pa3oBaTeIbHOM

MIPOrpaMMBbl CpeIHEro 0011ero 00pa3oBaHus

Kon
MIPOBEPSEMOTO
TpeOOBaHUS

[TpoBepsiembie TpeOOBaHUS K IPEIMETHBIM PE3yIbTaTaM OCBOCHHUSI OCHOBHOM
00pa3oBaTeIbHOM MPOrpaMMbl CPETHETO OOIIET0
oOpa3oBaHus

ChopMupOBaHHOCTh 3HAHMM O MECTE U POJM OMOJIOTMU B CUCTEME €CTECTBEHHBIX
HayK, B (OPMHPOBAHHWU COBPEMEHHOW €CTECTBEHHOHAYYHOH KapTHHBI MHpa, B
[MO3HAHUH 3aKOHOB IIPUPOBI U PELICHUU KU3HEHHO BKHBIX COLUAIBHO-3TUYECKUX,
HDKOHOMHYECKUX, JKOJOTMYECKMX MpoOJeM YeIOBEYEeCTBA, a TAKXKE B PEIICHHH
BOIPOCOB PALMOHATIBHOTO IPUPOAONOIb30BAHUA, B (DOPMUPOBAHUM LIEHHOCTHOTO
OTHOLICHUS K NIPUPOJE, OOILLECTBY, UEIOBEKY; O BKJIa/le POCCUNCKUX U 3apyOe’KHBIX
y4EHBIX- OMOJIOTOB B pa3BUTHE OMOJIOTUU

Brnanenue cucreMoil 3HaHUM 00 OCHOBHBIX METOJaX HAy4YHOIO II03HaHUS,
MCIIOJIb3YEMBIX B OMOJOTMYECKHX HCCIIEJOBAHUSIX JKUBBIX OOBEKTOB U IKOCHCTEM
(onucaHue, M3MEpeHHe, IMPOBEJCHHE HAOIIOACHUMN); CII0COOaMU BBIABICHUS U
OLICHKH aHTPOIIOTE€HHBIX U3MEHEHUH B IPUPOJIE.

'YMEHHE BBIIBUIaTb T'MIIOTE3BI, IIPOBEPATh UX HKCIIEPUMEHTAIBHBIMU CPEICTBAMU,
(bopMynupys IeJib HUCCIEJOBaHMS, AHAIW3UPOBATh IIOJYYEHHbIE PE3yJIbTaThl U
J1e1aTh BBIBOJIBI.

BolsiBieHHE 3aBUCHMOCTH MEXJy HCCIEAYEMbIMH BEIMYMHAMH, OOBSICHEHHE
[OJyYEHHBIX PE3Y/IbTAaTOB U (POPMYTUPOBAHHE BHIBOJIOB C HCIIOJIb30BAHHEM HAyUHBIX
[MOHATUI, TEOPUN U 3aKOHOB

YMeHue BIAJEeTh CHUCTEMOH OHMOJOrMYECKMX 3HAaHUH, KOTOpas BKIIIOYACT:
OCHOBOIIOJIararone ONOJIOrHYecKue TEPMHUHBI U TOHATUS (3KU3Hb, KJIETKa, TKaHb,
OpraH, OpraHusM, B/, MOIMYJISALUS, SKOCHCTeMa, OMOLIeHO03, Orocdepa; MeTaboIu3M,
rOMeOoCTa3, KJICTOYHBIM HMMYHHTET, OWOCHHTEe3 Oeika, OWOMOJIMMEpHI,
JIUCKPETHOCTb,  CAMOPETYJIALMUSA, CaMOBOCIIPOU3BEACHHUE,  HACIEACTBEHHOCTD,
M3MEHYMBOCTb, YHEPrO3aBUCUMOCTh, POCT U Pa3BUTHE);

Ouonornyeckue Teopun: kiuerounas reopus T. [lIBanna, M. Illneiinena,
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P. BupxoBa; kioHaJbHO-celeKTUBHOTO MMMmyHuTeTa II. Opnux, U.M. Meunukosa,
XPOMOCOMHas Teopus HacsieCTBEHHOCTH T. MopraHa, 3aKOH 3apO/IbIILIEBOr0 CXOCTBA
K. bapa, spomonnonHas teopuss Y. [lapBuHa, CHHTETHMYECKas TEOPHUS SBOJIIOLIHH,
Teopusi antponoreresa Y. Jlapsuna; teopust 6uoreounenosza B.H. Cykauépa; yuenue
H.J. BaBuiioBa o eHTpax MHOT00Opa3usi U MPOUCXOXKIECHUS KyJIbTYpHBIX pPaCTCHHI,
yueHue A.H. CepepuoBa 0 HyTAX U HaIpaBJICHUSAX OHBOJIIOLMH, yueHue B.U.
BepHasckoro - o 6uocdepe); 3akoHbI (equHO0Opa3usi TOTOMKOB IIEPBOTO MOKOJICHUS,
pacIllelUIeHHs] MIPU3HAKOB, HE3aBUCUMOIO HacieIoBaHMs INpu3zHakoB I'. Mennens;
CLICTUICHHOTO HAaCJIeJJOBaHMs IPU3HAKOB U HapyIlIEeHUs cueryieHus reHoB T. Moprana;
TOMOJIOTUYECKUX PpsNOB B HaciueACTBeHHOM u3MmeHuuBoctd H.M. Basunosa;
reHeTudyeckoro paBHoBecus k. Xapau u B. BaiinOepra; 3apoapieBoro cxojactsa K.
bapa; Gnorenetnueckuii 3akoH J. 'exkens, @. Mrosuiepa); IpUHLUIIBI (YUCTOTHI TAMET,
KOMIUIEMEHTApHOCTH); npaBuwia (Munumyma HO. JInbuxa, s3K0J0rH4ecKor MUpaMuIbI
uKcesl, 0MoMacchl U SHEPTUN);

runoresbl (koauepBaTHor AWM. Onapuna, nepsuunoro 6ynboHa Jx. Xonmneiina,
mukpochep C. Doxkca, pudosuma T. Yek)

YMeHue peuaTh MOUCKOBBIC OMOJIOTHYECKHUe 3aia4u; BbIABIIATH IPUYUHHO-
CJICACTBCHHBIC CBA3U MECXKAY UCCICAYCMbIMU OMOJIOTNYECKUMU 06"I>GKTaMI/I,
[MponccCaMu 1 sABJICHUAMM, ACJIaTh BBIBOABI U ITPOTHO3bI HA OCHOBAHUH ITOJYUCHHBIX
PE3YJIbTATOB; COCTABJIATh TCHOTUIIMYCCKNUE CXEMbI CKPCIIUBAHUS JIA Pa3HbIX TUIIOB
HACJICJOBAHUS ITPU3HAKOB Yy OPraHU3MOB, COCTABJIATH CXEMbI ICPCHOCA BEIICCTB U
OHCPIUr B ODKOCUCTEMAX (HGHI/I INUTaHUsA, ITHIICBBIC CGTI/I)

'YMeHMe yCTaHaBJIMBATh B3aMMOCBSI3U MEXY CTPOCHHEM U (PYHKIUSAMH: OPraHOUIOB,
KJICTOK Pa3HbIX TKaHEH, OpraHaMH M CHCTEMaMH OpPTaHOB Yy PAaCTEHUM, )KUBOTHBIX U
yeJOBEKa; MEXIy OJTarmaMd oOMeHa BeIeCTB; JTalaMd KJIETOYHOTO IHKIA H
PKU3HEHHBIX IIMKJIOB OPTaHU3MOB; 3TallaMy SMOPHOHAIBHOIO Pa3BUTHSI; TEHOTUIIOM U
deHoTunom, (GeHOTUNOM U (GakTOpaMu cpeibl OOMTaHMSA; MPOLECCAMU 3BOJIOLNU;
NBIDKYIIMMH CHJIAMH  AHTPOIIOTE€HE3a; KOMIIOHEHTAMM pPAa3jIu4HbIX SKOCHCTEM U
NpUCIOCOOICHUSAMHU K HUIM OPTaHU3MOB
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'YMEHHE BBIJIEIATh CYIIECTBEHHBIE IPU3HAKNU:

CTPOCHHUSI BHUPYCOB, KIETOK IPOKAPUOT M JYKAPUOT; OJHOKJIETOYHBIX M
MHOTOKJIETOYHBIX OPTraHW3MOB, BHJIOB, OHOIr€OLIEHO30B, PKOCHCTEM U Ouocdepsi;
CTPOEHHUSI OpPraHOB U CHUCTEM OpPraHOB PACTEHUH, KUBOTHBIX, YEIOBEKA; IIPOLIECCOB
PKU3HEAESTEIbHOCTH, IPOTEKAIOIIMX B OPraHU3Max PaCTEHUM, )KUBOTHBIX U YEIOBEKA;
OMOJIOTUYECKHX TIpoleccoB: oOMeHa BemiecTB (MeTabonu3M), WHPOpPMALUU |
[pEeBpaIleHUs] YHEPrHH, OpOXKEHUsS, aBTOTPOPHOrO0 U TeTepPOTPO(HOro THUIIOB
nuTaHus, (QOTOCHMHTE3a W  XEMOCHHTE3a, MHUTO3a, Melo3a, TraMeTroreHesa,
AMOpHOreHe3a, MOCTAIMOPHOHANILHOTO Pa3BUTHUSA, PAa3MHOXKEHHS, WHAMBHUIYAIbHOTO
pa3BUTHUsSL opraHu3Ma (OHTOreHe3a), B3aMMOJICHCTBHS T'€HOB, TeTepo3uca; ACHUCTBUMI
HMCKYCCTBEHHOT'O O0TOOpa, CTaOWIM3UPYIOUIET0, JBIKYIIErO M  Pa3phIBAIOIIETO
E€CTECTBEHHOTO 0TOOpa; aIONaTPUYECKOr0 U CHMIATPUYECKOTO BUA000PAa30BaHUS;
BIIMSTHUS JIBIDKYIIUX CUJI 3BOJIOLUU HAa T€HO(MOH/ MOMYINISIHNN; TPUCTIOCOOTIEHHOCTH
OpraHU3MOB K CpeJie OOUTaHMsI, YEPEJOBaHUsI HAIIPABICHUN SBOJIIOLIMM; KPYTOBOPOTA,
BEILECTB U [TIOTOKA YHEPTUU B SKOCUCTEMAX

C(bOpMI/IpOBaHHOCTI) YMCHUA BBIACIATHL CYHICCTBCHHBIC NPU3HAKKW BHUPYCOB, KJICTOK
MPOKAPUOT U DYKAPUOT; OJHOKIETOUYHBIX M MHOTOKIJIETOUHBIX OPraHU3MOB, BHJIOB,
OMOTEOIIEHO30B M JKOCHUCTEM; OCOOEHHOCTH TIPOIECCOB OOMEHa BEIIECTB |
MpEeBpaIlleHHs] SDHEPTUH B KJIETKe, (POTOCHHTE3a, MIACTUYECKOTO M DHEPTeTUYECKOTO
oOMeHa, XeMOCHHTE3a, MUTO03a, MeH03a, OIIJIOJJOTBOPCHHUSI, PA3BUTHUS M Pa3MHOKEHUS,
WHAVBUAYAILHOTO Pa3BUTHs OpraHu3Ma (OHTOTreHe3a), O60phObI 3a CyIIecTBOBaHUE,
€CTECTBEHHOI'0 0TOOpa, BUA000pa30BaHUs, MPUCTIOCOOIEHHOCTH OPTraHU3MOB K cpefie
oOWTaHUs, BIMSHUS KOMIIOHEHTOB JKOCHUCTEM, AaHTPOIOTCHHBIX W3MEHEHUU B
DKOCHCTEMAax CBOSH MECTHOCTH, KPYrOBOPOTa BEIIECTB M MPEBPAILICHUS dHEPTUU B
ouochepe

YMeHHe  WCIOJb30BaTh  COOTBETCTBYIOIIHME  ApTyMEHTHI,  OMOJIOTHYECKYIO
TEPMUHOJIOTUI0O U CHUMBOJIMKY JJisl JIOKa3aTeJNbCTBA POJICTBA OPraHU3MOB Pa3HBIX
CUCTEMAaTUYECKUX TPYII; B3aUMOCBSI3M OPraHU3MOB M Cpeibl OOUTaHMS; €IUHCTBA
YEeIIOBEUYECKMX pac; HEOOXOIMMOCTH 3I0pOBOTO 00pas3a JKHU3HH, COXpPaHEHHS
pa3zHoo0pa3us BUIOB U SKOCUCTEM
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KaK YCJIOBHA COCYIICCTBOBAHUA MMPHUPOABLI 1 YCJIOBCUCCTBA

VYMeHHe KpUTHUYECKH OLEHHMBAaTh HH(POPMALUI OHOJOTMYECKOro COAEpKaHMs;
WHTEPIPETHPOBATh 3TUYECKUE ACTEKTHl COBPEMEHHBIX HCCIECIOBAHUN B OMOJIOTHH,
MeuIHe, OMOTEXHOJIOTHH; PaCCMAaTPUBATh INIOOAIBbHBIE SKOJIOTMYECKHE MTPOOJIEMbI
COBPEMEHHOCTH, (POPMHUPOBATH 110 OTHOUICHUIO K HUM COOCTBEHHYIO MO3UIUIO
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[Tepedenn 251eMEHTOB coziepkaHus, mpoBepsieMbix Ha EI'D o Guonoruu

Kon

[IpoBepsieMblil AIEMEHT COEPHKAHUS

1

buonorusa xak HayKa. ’KuBble cucTeMbl U X HN3YUCHHUEC

11

CoBpemeHHass OWONIOTHS - KOMIUIEKCHAs Hayka. bHojoruueckue HaykKd W HM3ydaeMble HMH
npoOiembl. @yHIaMEHTANBHBIC, TPUKIIATHBIE U TIOMCKOBBIC HAYYHBIE UCCIIEJOBAaHHS B OMOJIOTHH.
3HayeHne Ouonorud B (POPMUPOBAHMHM COBPEMEHHOW €CTECTBEHHO-HAYYHOH KapTHUHBI MHUDA.
[Ipodeccun, cps3anHble ¢ Ouosnoruedl. 3HayeHHWE OWOJOTMM B NPAKTHYECKOH JEATEIHHOCTH
YeJIOBEKA: MEAULIMHE, CEIIbCKOM XO035IIICTBE, POMBIIUIEHHOCTH, OXPaHe IPUPOIbI

1.2

JKuBble cucTEeMBI Kak MpeaMeT u3ydeHus Owonoruu. CBOWCTBA JKHBBIX CHCTEM: CIUHCTBO
XUMHUYECKOT0 COCTaBa, JUCKPETHOCTD U LIEJIOCTHOCTD, CIIOKHOCTh U YIOPSAIOUEHHOCTh CTPYKTYHI,
OTKPBITOCTh, CAMOOPTAaHU3AIINS, CAMOBOCIIPOU3BEICHHE, Pa3IPaKHUMOCTh, U3MEHYUBOCTh, POCT U
pa3BUTHE.

YPOBHM OPraHU3alMKU KUBBIX CUCTEM: MOJIEKYJISPHBIN, KIETOUYHbIA, TKAHEBBIM, OPraHU3MEHHBIN,
[MOMYJISIIIHOHHO-BUIOBOM, 9KOCHUCTEMHBIA (OHoreoneHoTuueckuii), Ouocdepusiit. Ilponeccsl,
[MPOUCXOJSIIMNE B JKUBBIX cucreMax. OCHOBHBIC TIpPHU3HAKU JKUBOTO. JKU3HB Kak ¢opma
CYLIECTBOBAHUS MATEPHUH

1.3

Metoasl Ouosiormueckoi Hayku. HaOmronenwe, w3MepeHHe, HKCIEPUMEHT, CHUCTeMaTh3alus,
MeTaaHanus. [loHsTHE 0 3aBUCMMOI U HE3aBUCUMOM nepeMeHHoM. [inannpoBaHue 3KCrepuMeHTa.
[locranoBka u mpoBepka rumnote3. HyneBas runotes3a. [loHsTue BbIOOpKH U €€ TOCTOBEPHOCTH.
Pa30poc B 6uonornueckux AaHHbIX. OLeHKa JOCTOBEPHOCTH MOMYyYEHHBIX Pe3yabTaToB. [IpuunHe
MCKa)XCHHS Pe3yJIbTaTOB dKCIIepUMeHTa. [[oHATHE CTATUCTUYECKOTO TECTa
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2 [Knerka kak OmoJiornueckasi CUCTEMA

2.1 [Knetka - cTpyKTypHO-(DyHKLIMOHANIbHAS €UHUIIA XKUBOT0. cTopust oTKpbITUS KiIeTKH. PaboTs! P.
['yka, A. JleBenryka. Knerounas teopus (T. IlIBann, M. Ilneiinen, P. BupxoB). OcHOBHBIE
[TOJIOKEHUSI COBPEMEHHOM KJIETOYHON TEOPHUHU.

MeTo/IbI MOJICKYJISIPHON M KJIETOYHON OMOJIOTUH: MUKPOCKOMHS, Xpomarorpadus, 3ekTpodopes,
METO]T MEUEHBIX aTOMOB, Au(depeHnnanbHoe HeHTpUuyrupoBanme, KyJIbTHBUPOBAHHUE KIIETOK

2.2 | XuMHMYecKHil cocTaB KIeTKH. Makpo-, MUKpPO- M YJIbTPaMUKpO3JIeMeHThl. Bojga u e€ ponp kak
PaCTBOPUTEIIS], PEAreHTa, y4acTUe B CTPYKTYPUPOBAHUH KIIETKH, TEILIOPETyIsaiui. MuHepanbHble
BEIIIECTBA KJIETKU, UX OMoJoruyeckas poib. Posib KaTHOHOB ¥ aHMOHOB B KJIETKE.

buonorndeckne moauMepsl. benkn. AMHHOKHCIOTHBIA cocTtaB OenkoB. CTPYKTypbl OemKkoBOM
Mosekyibl. [lepBuuHas cTpykTypa Oeinka, nenTuiHas cBa3b. BropuuHas, TpeTu4Hasi, YyeTBepTHUYHas
cTpykTyphl. Jlenarypanus. CroiictBa 0enkoB. Kimaccudukamnus 6enkoB. bruonornueckue GyHKum
OEIIKOB.

YrieBoabl. MoHocaxapupl, AMCAaxXapubl, OJUTrocaxapuabl M mosucaxapuibl. OOmmil miaH
CTpOEHUs U (PU3UKO-XHMHUUECKUE CBOMCTBA yriieBoA0B. bronornueckue GpyHKIMM yrieBoa0B.
Jlunuael. TuapodunbHO-TUApOdoOHBIE cBoMcTBa. Kitaccupukanus munuaoB. TpuriIHIepuibl,
dochomunuapl, BOCKH, cTepouabl. buonornyeckue Qynkuuu sununoB. OOmue cBocTBa
OHOJIOTHYECKHX MEMOpaH - TeKy4eCTh, CIIOCOOHOCTh K CAMO3aMbIKaHHIO, IOJTYIIPOHHIIAEMOCTb.
Hyxnennoseie kucnotsl. JJHK n PHK. Crpoenne nyknenHoBbix kucnot. Hykneorunsl. [IpuHnyn
koMmIuieMeHTapHoctu.  IIpaBunmo  Yapragpda. Crpykrypa JHK - 1BoiiHas  crmpais.
Mecronaxoxaenue u 6uonornueckue pynkuuu JJHK. Bunst PHK. ®ynkiun PHK B knertke.
Crpoenue moiiekynsl AT®. Makpospruueckue cBsizu B moiiekyiie AT®. buonorndyeckue GyHkmm
AT®. BoccraHoBIeHHBIE TEPEHOCUHMKH, UX QyHKIMU B KieTke. CekBenupoBanue JTHK.
CtpykrypHast Ouosorusi: OHOXMMHMYECKHEe U OHO(U3MUECKHE HCCIEeOBaHUS COCTaBa U
POCTPAHCTBEHHOU CTPYKTYpPhl OMOMOJIEKYJT

2.3 |Tumbl KJIETOK: JyKapHOTHYecKas M  mpokapuoTuueckas. CTpyKTypHO(QYHKIHNOHAIbHbBIE
00pa3oBaHUs KIETKH.
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CtpoeHue mnpokapuoTH4YecKor KieTku. Kinetounas creHka Oaktepuii um apxeil. OcoOeHHOCTH
CTpOEHUS reTepoTpoHON 1 aBTOTPO(HOM MPOKAPUOTUYECKHX KJIETOK. MecTo U poJib IPOKapUoT B
OHOLIEHO3aX.

Crpoenne u (YHKIMOHHPOBAHWE OHYKAPHOTHUECKOW KIeTKH. Ilmazmaruueckas wmemOpaHa
(mna3manemma). CTpykTypa IUIa3MaTH4eckod MeMOpanbl. TpaHcmopT BemiecTB — uepes
[1a3MaTHYEeCKyl0 MeMOpaHy: maccuBHBIN (auddysus, obneruénnas muddys3us), aKTUBHBINA
(mepBUYHBIA W BTOPUYHBIA aKTHBHBIM TpaHcropt). [lomymponumaemocts mMemOpanbl. PaGora
HATPUI-KAJIMEBOT0 HAcoca. DHAOIMTO3: MUHOIUTO3, (haronuro3. Jk301uTo3. Kinerounas cTeHka.
Ctpykrypa 1 GyHKIUU KIETOYHON CTEHKH paCcTeHH, rpruOoB.

[utonnazma. Iluto3onb. [urockener. [IBwxkeHue uuroruiazMbel. OpraHoujbl  KIETKH.
OnHomMeMOpaHHBIE OpraHOMABI KIETKH: 3HporiazMaruueckas cetb (DIIC), ammapar ['onbmxw,
TTM30COMBI, MX CTpoeHHEe U (YHKIHMH. B3auMOCBS3b OJHOMEMOPAHHBIX OPTaHOWOB KIIETKH.
CtpoeHue rpaHynspHOro peTukyayma. CuHTE3 pacTBOpUMBIX OenkoB. CHUHTE3 KJIETOYHBIX
MemOpaH. [maakuii (arpaHyisipHBIA) SHOOMIIa3MaTUYeCKHid peTuKyinyM. CekperopHas (yHKIUS
annapata ['onbmxu. TpaHcnopT BewlecTB B KiieTke. Bakyonu pactuTenbHbIX KieTok. KietouHslii
cok. Typrop.

[lo1yaBTOHOMHBIE OPraHOU bl KJIETKU: MUTOXOHJIPUU, TUIACTUIBI.

CrpoeHre U QyHKIIMM MUTOXOHAPUHN U muiacTua. [IlepBuuHble, BTOPUYHBIE U CIIOXKHbBIE TUIACTUIbI
(hOTOCHHTE3UPYIOLTUX FYKAPUOT. XIOPOILIACTHI, XPOMOILIACTHI, TEMKOILIIACTHI BBICIIUX PACTCHUIA.
HememOpanubie opranounbl kietku CTpoeHne u (pyHKIIUM HEMEMOpPAHHBIX OPTaHOWIOB KIIETKH.
PuGocombl. Mukpocdunamentsl. Mpilieunble KIeTKA. MukpoTpyOouku. KineTouyHblld 1EHTp.
CrtpoeHue U IBUKEHUE KI'YTUKOB U pecHUYeK. MUKpOTpyOOUKH LUTOIUIa3Mbl. LIeHTproIIb.

Anpo. OGonouka siipa, XpOMaTUH, KapHoIUIa3Ma, SIPBIIIKY, UX CTpoeHHEe U GYHKIUHU. SaepHblii
0enKkoBbIi MaTpuKc. [IpocTpaHCTBEHHOE PAacHONIOXKEHHE XpOMOcOoM B mHTepdasHoM siape. bemkn
XPOMATHUHA - TUCTOHBI.

Kinerounsle BktoueHus. CpaBHUTENbHAs XapaKTEPUCTHKA KIETOK 3YKapHOT (pacTUTEIbHOM,
PKBOTHOM, IPUOHOIN)

24 |Accumwisiivisi W JUCCHMHJISLUS - JIBE€ CTOPOHBI Merabonu3ma. Tumbl oOMeHa BEIIECTB:
aBTOTPO(DHBINA U TeTepOTPODHBIA. YUacTue KUCIOpo1a B 0OOMEHHBIX Ipolleccax. JHEPreTUIeCcKoe
obecrieyeHue kineTku: npespaieane ATD
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B OOMEHHBIX Tmporeccax. DEpPMEHTATHBHBIN XapakTep peakIui KICTOYHOrO0 MeTadon3Ma.
DepMeHThI, UX CTPOCHHE, CBOMCTBA U MexaHu3M neiicTBusa. KodepmenTsl. OTnnunst pepMeHTOB OT|
HEOPraHMYECKUX KaTajln3aTopoB. benku- akTHUBaTopbl W OENKU-MHTMOUTOPHI. 3aBUCHUMOCTH
CKOpPOCTH (PePMEHTATUBHBIX PEAKIMIA OT PA3TUYHBIX (PaKTOPOB.

[lepBHUYHBII CUHTE3 OpraHNYECKUX BellecTB B KieTke. PorocunTe3. Poib XJ10poIacToB B mpoiecce
¢dorocunTesa. CeroBast U TeMHOBas (a3bl. [IponykTHBHOCTH (hoTOCHHTE3a. BrinsiHue pasnnyHbIx
(bakTOpOB Ha CKOPOCTh (HOTOCHHTE3a. 3HAUeHUE (POTOCHHTE3A.

XemocuHTe3. Pa3zHooOpasue OpraHM3MOB-XEMOCHHTETHKOB: HHUTPHUPHIMPYIOUIHE OaKTepHH,
pKene300aKkTepun, cepo0akTepun, BOJLOPOAHbIE OAKTepHH. 3HAYEHUE XEMOCUHTE3A.

AHas’poOHbIe opranu3Mbl. Bussl 6poskenust. [IpoayKkTsl OposkeHUs U UX UCIOIB30BAHNE YETTOBEKOM.
AHa3pOOHBIC MUKPOOPTaHU3MBI KaK 00bEKThI OMOTEXHOJIOTUU U BO30YIUTEN OOJIE3HEH.
A>poOHBIE OpraHU3MBI. DTallbl dHEpreTudeckoro oomena. [loaroroBurenbHelid stan. [nmukonus -
GECKUCIOPOAHOE pacLEINIEHUE [TIFOKO3bI.

buonmorndeckoe OKHCIIEHHE, WIM KJIETOYHOE JbIXxaHue. Poib MUTOXOHApHWI B mporeccax
Ouonornyeckoro okucieHus. Lluknudeckue peakiuu. OxucnurtensHoe ¢GochopuarpoBasue.
[IpeumymiectBa a’poOHOTO IyTH OOMEHA BEWIECTB Iepea aHadpoOHBIM. O(P(PEKTUBHOCTH
SHEPreTU4ecKoro ooMeHa

2.5

Peakunu MaTpuyHOro cuHTe3a. [IpMHIMI KOMIUIEMEHTAPHOCTH B PEAKLUAX MAaTPUYHOIO CUHTE3A.
Peanu3zanus HacnencTBeHHON mHpopManuu. ['eHeTnyeckuil Koj, ero cBoicTBa. TpaHckpunuus -
MaTpuuHblid cuHTe3 PHK. IIprHIMIBI TpaHCKPUNIIMKA: KOMIIJIEMEHTAPHOCTD, aHTUIIAPAJUIEIbHOCTD,
ACUMMETPUYHOCTh. TpaHcnsauus u e€ stanbl. Yuactue TpancnopTHeix PHK B GmocunTese Genka.
Y cioBust OuocunTesa 6enka. KogupoBanue aMmuHOKUCIOT. Poib pubocom B OnocuHTE3e Oernka.
Opranuzanysg reHoMa y MNpPOKapHOT M SYKapuoT. Perymsius akTUBHOCTHM TE€HOB Y INPOKapHUOT.
['unoresa onepona (®. XKakob, K. Mano). Peryssiims oOMeHHBIX npolieccoB B kiieTke. KineTouHsit
rOMeoCTa3s.

Bupycsl - HekieTouHble (JOPMBI KHU3HU U 00IUraTHbIe Mapa3suThl. CTpOeHHE MPOCTHIX M CIOKHBIX
BUPYCOB, PETPOBUPYCOB, OaKTEpHOQaros.

BupycHble 3a0051eBaHuUs yesioBeKa, KUBOTHBIX, pacteHuit. CITNJI, COVID-19,
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COIMATbHBIC U METUITUHCKHE MPOOJICMBI

2.6 [Knerounslil muki, ero nepuoisl U perymsiuusa. Mutepdaza u muto3. OCOOEHHOCTH MPOIIECCOB,
nporekaromux B uHTepdaze. I[lomroroBka KiIeTKM K  JeieHH0. [IpecHHTeTHYeCKHid
(MOCTMUTOTUYECKHUI), CHUHTETHYECKMM M TOCTCUHTETUYECKUI (MPEMUTOTUYECKHUII) TEePUOIbI
nHTEep(ha3bI.

Marpuunbiii cuare3 JHK - perummkanus. Ilpunnunsr perukanuu JIHK: komiieMeHTapHOCTS,
[TOJIyKOHCEPBATUBHBIM CUHTE3, aHTUIIApaLUIeIbHOCTh. Mexann3m perummkanuu JJHK. Xpomocomsr.
Crtpoenue xpomocoMm. Temomepsl U Tenomepasza. XPOMOCOMHBIM HaOOp KIETKH - KapHOTHIIL.
JIMIUIONAHBI M TamIougHbId Habopbl XpoMocoM. I'omosiornuynble xpomMocoMbl. [lonoBbie
XPOMOCOMBI.

Jlenenue kiueTku - MuTo3. CTraguM MHTO3a U NPOUCXOJALIME B HUX Hpolecchl. TUIbl MUTO3a.
Kapuokune3 u nurtokuHe3. buonornueckoe 3HayeHue MUTO3a. Perynsnus MUTOTHUYECKOIO IMKJIA
kieTku. [Iporpammupyemast KiieToqHast THOeIb - aromnTo3.

OyHKIMOHATbHAS TCHOMHKA

3 OpraHI/ISM Kak OMOJIOTHYecKas CHCTeMa

3.1 |OnHOKIETOUHBIE, KOJIOHUAIbHBIE, MHOTOKJIETOYHBIE OPraHU3Mbl 1 MHOTOTKAHEBbIE OPIaHU3MBI.
DopMBI pa3MHOXKEHHUS OpraHU3MOB: Oecrosnoe (BKJIOYas BEreTaTMBHOE) U TOJIOBOE. Buibl
0€ecroJIoro pa3sMHOXKEHUS: IOYKOBAaHUE, CIOPYIALHNS, (pparMeHTal s, KIOHUPOBaHHE.

[TonoBoe pazmuoxenue. [lonoBeie kiaeTku, nian rametsl. Meiio3. Ctaauu meiiosa. [losenenue
XpoMocoM B Melo3e. KpoccnHrosep. buosmornyeckuii cMbIci MeH03a U IIOJI0BOTO IIpOLECca.
Meii03 1 ero MecTo B dKHU3HEHHOM LIMKJIe opranu3moB. [Ipen3zapopieBoe pa3suthe. ['amerorenes
y ®KHUBOTHBIX. [TonoBble xene3bl. OOpazoBaHue U pa3BUTHE MOJIOBBIX KJIETOK. CriepMaToreHes u
ooreHe3. CTpoeHHe MoJIOBBIX KJIeTOK. OII0J0TBOPEHHE U IMOPUOHATIBHOE PA3BUTHE KUBOTHBIX.
CriocoObl OTUI0I0TBOPEHUS: HApYXKHOE, BHyTpeHHee. [lapTeHorenes. UnauBuyaabHOE pa3BUTHE
opranu3moB (oHTorenes). Ctaguu 3MOpHoreHesa >KUBOTHBIX (Ha mpUMepe JAryuku). JIpobienue.
Tunel npobnenns. OcobeHHOCTH APOOIESHHS MISKOUTAIOIIUX. 3apOAbIIIEBbIEC TUCTKU
(racTpynsiuus). 3aKy1aJiKka OpraHOB U TKaHEH U3 3apObIIIEBBIX JINCTKOB. B3anMHoe BivsHUE
JacTeil pa3BUBAIOIIETOCs 3apoblia (SMOpHOHANIbHAS MHIYKIM). 3aKiIaIKa MiiaHa
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CTPOCHHMSI JKMBOTHOTO KaK pe3yibTaT HMEpPapXMUECKUX B3aMMOJICHCTBUN TE€HOB. BinsHue Ha
HMOPHOHAIEHOE Pa3BUTHE PA3IMYHBIX (PAKTOPOB OKpYsKaroIen cpenbl. PocT 1 pa3BuTHE )KUBOTHBIX.
[ToctomOpuonanbubiii nepuon. I[lpsimoe u Henmpsmoe pas3ButHe. Pa3Butue ¢ meramopdozom vy,
0ECII03BOHOYHBIX M [TO3BOHOYHBIX JKMBOTHBIX. brosiornueckoe 3HaueHUE MPSMOT0 U HENPSMOIO
pa3BUTHS, UX PACIPOCTPAHEHUE B Mpupone. Tuibl pocta )KUBOTHBIX. PaKTOPHI PETYISILIUU POCTa
PKUBOTHBIX M 4YenoBeka. CTaguy MOCTIMOPHOHAIBHOTO PAa3BUTHS Y JKUBOTHBIX M YEJIOBEKA.
[lepnosibl OHTOreHE3a YenoBeKa.

PasmHOXXeHMEe W pa3BuTHE pacTeHuil. ['ameroput u cnopoput. Meiio3 B KM3HEHHOM IIHMKIIE
pactenuii. OOpazoBaHue CIOp B mporiecce Meio3a. ['ameTorenes y pacrenuid. OmaoI0TBOPEHHE U
pa3BUTHE PpACTUTEJBHBIX OpraHu3MoB. /J[BOlHOE OIUIOJOTBOPEHHE Yy LIBETKOBBIX PAaCTEHUH.
OOpa3oBaHue U pa3BUTHE ceMEHU. MeXaHU3MBbl PEryJIsLUA OHTOI€He3a Y PaCTEHUH U )KUBOTHBIX

3.2

I/ICTOpI/IH CTAHOBJICHUA W PA3BUTHA T'CHCTUKH KaK HAYKH. OCHOBHBIE T'€HETHUYECKHE ITOHATHSA H
CHMBOJEI. ['OMOJIOTHYHBIC XpOMOCOMBI, AJJICJIBHBIC T'CHbI, aJbTCPHATHBHBLIC IIPU3HAKHU,
,I[OMI/IHaHTHHﬁ u peuecanHHﬁ IMIPHU3HAK, I'OMO3UI'0Ta, I'CTCPO3UIroTa, 4ucras JIMHHA, FI/I6pI/I,Z[BI,
T'CHOTUII, (1)€HOTI/IH. OcHOBHBIE METOJABI TCHCTUKMH: FH6pHILOJIOI‘H‘-IGCKHfI, III/ITOJIOI‘I/I‘-ICCKI/II;'I,
MOJ'IeKy.]'ISIpHO'FeHeTI/ILICCKI/Iﬁ

3.3

Mounorubpunnoe ckpemrBanue. [lepsoiit 3axkoH MeHenst - 3akoH eAMH000pa3rs THOPUIIOB ITEPBOTO
nokoseHus. [IpaBuino nomuHupoBanus. Bropoit 3akoH MeHens - 3aKOH pacIIeIUICHHs IPU3HAKOB.
[{uTonmornyecknue OCHOBBI MOHOTHOPHUIHOTO CKpeIMBaHus. [ UIoTe3a YUCTOTHI TaMeT.
AHanusupyrouiee ckpermuBaHue. IIpomexxyTouHblii XapakTep HacienoBaHus. Pacuiernienue
MIPU3HAKOB IIPHU HETIOJHOM JIOMUHHUPOBAHUMU.

Jlurnbpunnoe ckpemuBaHue. TpeTuil 3akoH MeHens - 3aKOH HE3aBHUCHUMOTO HAaclIeIOBAHUS
npu3HakoB. LluTonornueckre OCHOBBI TUTHOPUIHOTO CKPEIIMBAHUS.

CueruieHHOe HacieaoBanue npusHakoB. Paboter T. Moprana. CueryieHHOe HaclieJoBaHHE TeHOB,
HapyIlIEHUE CLEIUICHUS MKy TeHaMHU. XPOMOCOMHAsl TE€OPUsl HACIIEICTBEHHOCTH.

['eneTnka mmosa. XpoMOCOMHBIN MEXaHU3M OIPENEIEHUS M0J1a. AYTOCOMBI U TIOJIOBBIE
XPOMOCOMBI. ['OMOTaMETHBIN U FeTEPOraMETHBIN 10J1. ['eHeTHYEeCKast CTPYKTypa MOJIOBBIX
xpomocoM. HaciiemoBanne Npu3HAKOB, CIETUIEHHBIX C IOJOM. ['€HOTHI Kak [IeJTOCTHAs CUCTEMA.
[merioTponus - MHOKECTBEHHOE JeCTBUE reHa. MHOKECTBEHHBIN ajuienu3M. B3aumoaerncreue
HEaJUIEJIbHBIX T€HOB.
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KommementapHocts. Onucrtas. [lonumepust

3.4

B3aumoielicTBUE TeHOTUIIA U Cpebl TIpU GopMUPOBaHUU PeHOoTUTA. I3MEHUNBOCTh MTPU3HAKOB.
KadyecTBeHHbIE M KOJWYECTBEHHBIE MpPU3HAKU. BHAbl M3MEHUYMBOCTH: HEHACJIEACTBEHHAs H
HacJIeICTBECHHAS.

MoaudukanoHHass W3MEHYUBOCTh. Ponb cpenbl B (GOpMUPOBAHMHM  MOAU(PUKAITMOHHON
n3MeHunBocTH. Hopma peakumu npusHaka. BapuannonHslii psa ¥ BapuauuvoHHas kpusas (B.
HorannceH). CBoiicTBa MOAM(PUKAIIMOHHON U3MEHUHNBOCTH.

['enorunuueckass  W3MEHYUBOCTHL. CBoOlicTBA TI€HOTHIMYECKOW  M3MEHUYMBOCTH. Buabl
TEHOTHUITUYECKON N3MEHUYNBOCTH: KOMOWHATUBHAS, MyTaIlHOHHASL.

KoMOnHaTHBHASS HM3MEHYMBOCTh. Mel03 W TIOJNOBOWM IMPOLIECC - OCHOBA KOMOHMHATHBHOMN
M3MEHYMBOCTH. POJTh KOMOMHATHBHON M3MEHUYHNBOCTH B CO3JJaHUU TEHETHYECKOTO Pa3HOOOpas3us B
[peaenax OJHOro BUA.

MyTaloHHasi U3MEHYMBOCTb. BUJIbI MyTaliuii: reHHbIE, XPOMOCOMHbIE, TeHOMHbIE. CTIOHTaHHbIE
M WHIYIHUPOBAHHBIE MyTalluu. SepHble W LUTOIUIa3MaTthyeckue myranuu. ComaTHdeckue M
10JI0BbIE€ MyTalMK. [IpruurMHbBl BOSHUKHOBEHHSI MyTaluid. MyTareHsl 1 UX BIUSHUE HA OPraHU3MBbl.
3aKOHOMEPHOCTH MYTAIlMOHHOTO TPoIlecca. 3aKOH TOMOJIOTHYECKUX PSIOB B HACIEICTBEHHOU
n3meHurBocTH (H.W. BaBuios). BHesaepHas n3MEHYMBOCT U HACJICICTBEHHOCTh

3.5

Kapuotun uenoBeka. MexayHapoaHas MporpaMma HCCIEJOBaHMS T'€HOMa dYelioBeka. MeTobl
M3y4yeHHs TeHETUKU YeJNOBeKa: TIeHEeaJloTMUYeCKui, ONM3HENOBbIM, LUTOreHEeTHYECKui,
MOMYJISIIIMOHHO-CTATUCTUUECKUH, MOJIEKyJIsipHO-TeHeTndeckuil. CoBpeMEHHOEe oIpesesieHne
TEHOTHUIIA: IOJIHOTEHOMHOE CEKBEHUPOBAaHUE, TCHOTUIIMPOBAHUE, B TOM 4Hcie ¢ noMombro ITIP-
aHain3a. HacnencrBeHHble 3a001eBaHus yelloBeKa. [ eHHble 1 XpOMOCOMHBIE 00JIE3HH YENIOBEKa.
bose3Hn ¢ HAacIEeICTBEHHOH IpPEApacHoOKEHHOCTBIO. 3HAaUY€HUE MEAMIMHCKONW T€HETUKH B
[PEIOTBPALICHUH U JICUEHUHU TeHEeTHYeCKUX 3a00sieBaHuil yenoBeka. CTBOJIOBBIE KIETKU

3.6

JlomecTukanus U cenekuus. 3apokKJIeHUe celeKIuu U goMectukanuu. Yuyenue H.M. BaBunosa o
[IEHTpaX MPOUCXOXKACHUS U MHOI000pa3us KyJabTYPHBIX pacTeHHH. Posb cenekuuu B cO31aHUN
COpPTOB pacTeHUil M MopoJ KUBOTHBIX. COpT, Mopoja, mMTaMM. 3aKOH TOMOJIOTUYECKUX PSAJOB B
HaclneicTBeHHON n3meHunBocTy H.W. BaBuiosa, ero 3HaueHue Aj1sl CeIEKIIMOHHON paboThI.
MeTob! ceneKunoHHON paboThl. cKycCTBEHHBINH OTOOP: MAacCOBBIN U MHIUBUAYAIbHBINA. DTaIlbl
KOMOWHAIIMOHHOM cenekiuu. Mcnbiranue
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[POU3BOIUTENEH IO MOTOMCTBY. OTOOpP MO T€HOTUITY C TOMOIIBIO OLEHKH (DEeHOTHIIa TOTOMCTBA U
0TOOp 1o reHoTumy ¢ moMotbio ananu3a JIHK. VIckyccTBEHHBIN MyTareHes Kak MeTo]]
CEJICKIIMOHHOM paboThl. PaguaninoHHbIN 1 XUMUYECKUA MyTareHe3 Kak MCTOYHUK MYTalHK Yy
KyTbTYPHBIX (OpM opranu3moB. Mcronp30BaHNE TEHOMHOTO PEAaKTUPOBAHUS U METOJIOB
pexomOunanTHeix JJTHK nms nomyyeHus ucxoanoro marepuaina s cenekiuu. [lonydenue
MOJIMTIIIONI0B. BHYyTpHBHIOBas THOpHAN3aNUs. BIN3KOPOICTBEHHOE CKPEIIMBAHKE, WITH
nHOpuUHT. HepoacTBeHHOE CKpeluBaHue, Uiy ayTOpuIuHT. ['eTepo3uc u ero npuyrHblL.
Vcnionp3oBanue rereposuca B cenekiun. Otnanénnas rudpunnzanus. [Ipeogonenue Gecrmoaus
MEXBUAOBBIX THOPUAOB. JOCTHIKEHUS CENEeKIINN PACTEHUI U KUBOTHBIX

3.7 |O0beKThl, HUCHOJb3yeMble B OHOTEXHOJOIMH, - KJIETOYHblE M TKAaHEBbIE KYJIbTYpBHI,
MUKpPOOPTaHU3Mbl, HUX XapakTepUCTUKa. TpaauluoHHas OUOTEXHOJOrus: XjeOoleueHue,
[0Jy4eHHE KHCIOMOJIOUHBIX MPOAYKTOB, BHHOAEIHE. MukpoOuongoruueckuii cuures. OObEKTHI
MUKpPOOHOIOTHYeCKuX —TexHojoruid. [Ipom3BoncTBo Oenka, aMUHOKHCIOT W BHUTaMHHOB.
VIcKycCTBEHHOE OIUIOJOTBOPEHME. PEKOHCTPYKIMS SHLEKIETOK W KIOHMPOBAaHUE IKUBOTHBIX.
MeToa TpaHCIIaHTALUU SAEP KIETOK.

XpOMOCOMHasi W TIe€HHas MH)XEHepus. VICKycCTBEHHBIM CHHTE3 TIeHa M KOHCTPYHpPOBAaHHE
pexomOuHanTHeIX JIHK. JlocTmkeHus M mepcnekTHUBbI XPOMOCOMHOW M T'€HHOM WH)KEHEPHHU.
MenuuHckre 6M0TeXHOI0ruU. Vcrob30BaHie CTBOJIOBBIX KIETOK

4 |Cucrema u MHOroo0pasue OpraHM4ecKkoro Mupa

4.1 buonoruueckoe p33H006p8.3I/IC OpTraHu3MOB. COBpeMCHHaSI CUCTCMAa OpraHu4YcCKOoro mupa.
HpI/IHI_[I/IHI)I KJ'IaCCI/I(i)I/IKaIII/II/I OpraHnu3MOB. OCHOBHBIE CUCTEMaTHUICCKHE T'pymIibl OpraHnu3MoOB.

OcobeHHOCTH CTPOCHUSA U KUBHCACATCIBHOCTH OJHOKJICTOYHBIX OPTaHHU3MOB. BaKTCpI/II/I, apxcu,
OJHOKJICTOYHBIC FpI/I6I)I, OJHOKJICTOYHBIC BOAOPOCIH, APYTHUEC MTPOTUCTHI. KonoHunanbHbIe
OpTraHHU3MBI. I[BI/I)KCHI/IC OOHOKJICTOYHBIX OpPTaHU3MOB: aMéGOI/I)IHOC, KT'YTHUKOBOC, PCCHHUYHOC.
3aHII/ITa Y OJHOKJIECTOYHBIX OPraHU3MOB. PaSHpa)KI/IMOCTI) Y OJHOKJICTOYHBIX OPraHU3MOB. Takcucer

4.2 |MHOTOKJIETOYHbIE pacTeHUs. B3aMOCBS3b YacTeli MHOTOKJIETOUYHOTO Opranusma. TkaHu, opraHbl U
CHUCTEMBI OPraHOB MHOTOKJIETOYHOr0 opraHusMa. OpraHusm Kak eIuHOe 1esoe. TKaHu pacTeHuHN.
THUIBI paCTUTEIBHBIX TKAHEH:
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oOpa3oBaTenbHasi, IOKPOBHAsA, NMPOBOASIIAsL, OCHOBHAsA, MexaHH4yeckass. OCOOEHHOCTU CTpPOEHMUS,
(GyHKIMN 1 pacrioNoKeHUs TKaHEH B OpraHax pacTeHUi

4.3

BereratuBHbIe U reHEpPATUBHBIE OpraHbl pacTeHUil. @yHKIIMK OpraHoOB U cucTeM opraHoB. Kapkac
pacTeHui. [I[BM)KEHHME MHOTOKJIETOYHBIX PACTEHUM: TpPONM3Mbl M HacTuu. [lornomieHue BOIBI,
YTJIEKUCIIOrO ra3a U MUHEpalbHBIX BellecTB pacTeHUsMH. Jlpixanue pacrenuid. duddysus razos
yepe3 MOBEPXHOCTh KIIETKU. TpaHCIOPTHBIE CUCTEMBI pacTeHUl. Brinenenue y pactenuil. 3ammura
Y MHOTrOKJIeTOYHbIX pacTeHuid. Kytukyna. CpencrBa MacCMBHOM M XMMHUYECKOW 3alllUTHI.
DOUTOHIIUIBI.

Pa3apaxuMoCTh M peryisiius y OpraHu3MoB. PazipaXuMoCTh U PEryisinus y MHOTOKJIETOYHBIX
pacteHuil. POCTOBBIE BEMIECTBA U UX 3HAYEHUE

4.5

MHOTrOKJIETOYHbIE )KUBOTHBIE. B3aMMOCBS3b 4acTell MHOTOKJIETOYHOIO Opranu3mMa. TKaHH, OpraHbl
U CHUCTEMBI OPraHOB MHOTIOKJIETOYHOrO opranm3ma. OpraHusm Kak eauHoe 1nenoe. ['omeocras.
TkaHu >KMBOTHBIX W YeJOBEKa. THUIIbI JKUBOTHBIX TKaHEW: JNUTENHAIbHAs, COSAMHUTEIIbHA,
MbIlIeyHas, HepBHas. OcoOEHHOCTH CTpoeHMs, (YHKIHMHA M PACIIONIOKEHUS TKaHEeH B OpraHax
PKUBOTHBIX U YEJIOBEKA

4.6

Opranel U CHCTEMBI OPraHOB XMBOTHBIX. DYHKIIMM OpraHOB M cHcTeM opraHoB. Omopa Tenal
opranu3mMoB. CKeJeTbl OHOKJIETOYHBIX 1 MHOTOKJIETOYHBIX KUBOTHBIX. HapyHbIN U BHYTpEeHHUI
ckesneT. CTpOeHHE U THUIIBI COEAMHEHMSI KOCTEH.

JIBrKEHNE MHOTOKJIETOYHBIX )KMBOTHBIX. [InTanne %uBOTHBIX. [InTaHNE MO3BOHOYHBIX JKUBOTHBIX.
Jlbrxanue >kuBoTHBIX. KoxkHoe fpixanue. YKabepHoe 1 1EroyHoe JbIXaHue.

JIbIxaHM€e MO3BOHOYHBIX KHUBOTHBIX. DBOJIIOIUOHHOE YCIOXKHEHHE CTPOCHHUS JETKUX MTO3BOHOYHBIX
PKUBOTHBIX. JlpIXaTenbHAass CHUCTEMa 4YeloBeKa. MexaHu3M BEHTWIALUU JIETKUX Yy NOTULD U
MJICKOITUTAIOIMMX. TpaHCHOPT BEIIECTB y OPraHU3MOB. TpaHCIOPT BEHIECTB Y IKUBOTHBIX.
KpoBeHocHast cucreMa U €€ opraHbl. KpoBeHOCHas cucTeMa MO3BOHOYHBIX XKMBOTHBIX. Kpyru
KpOBOOOpalIeH!s. DBOJIOLNOHHBIE YCIOKHEHUSI CTPOEHUSI KPOBEHOCHOW CHUCTEMBbI TO3BOHOYHBIX
PKUBOTHBIX. Bblienenue y opranusmMoB. Bwinenenue y kuBOTHBIX. COKpAaTHUTENbHBIE BaKyOJH.
Opranbl BbieneHus. CBS3b IMOJIOCTH Telda C KPOBEHOCHOM W BBIIEIUTENBHOM CHCTEMaMH.
Boiienenue y Mo3BOHOUYHBIX KUBOTHBIX. 3alllMTa Y MHOTOKJIETOUHBIX KUBOTHBIX. ITOKpOBBI M HX
[MPOU3BOJHBIE. Pa3apakuMOCTh M peryisiuus y OopraHu3moB. Pa3znpaxuMocTe y OJHOKIIETOYHBIX
opranu3moB. Takcucel. Pa3apakuMoCTb U PETYNISALUA Y MHOIOKJIETOYHBIX
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pacteHuii. PocToBbBIE BellleCTBA U UX 3HAUEHUE.

HepBHas cuctema u pedieKTopHas peryJsisius y MHOTOKJIETOUHBIX )KMBOTHBIX. HepBHas cuctema
1 €€ OT/eNIbl. DBOJIIONMOHHOE YCIIOKHEHUE CTPOCHUSI HEPBHON CHCTEMBI Y )KHUBOTHBIX.
PazpaboTka alrOpuTMOB U IPOrpaMM JUIst 3PPEKTUBHON (PYHKIIMOHAIBHOW aHHOTALMU TEHOMOB,
TPAHCKPUITOMOB, INPOTEOMOB, METa0OJIOMOB MHKPOOPTaHHW3MOB, DPACTEHUIl, XMBOTHBIX H
YeJI0BEKa

OpFaHI/I3M YCJIOBCKA U €TI0 3JO0POBLE

Opranel U cHUCTEMbI OpraHoB 4esioBeka. OTaessl TOJIOBHOIO MO3Ta MO3BOHOYHBIX KHUBOTHBIX.
Peduiexc u pednexropHas nyra. besycioBnsle u ycioBHbIe pediekchl. I'yMopanbHas peryssinus
Y DHJOKPHHHAs CUCTEMA JKUBOTHBIX U uesoBeka. JKee3bl SJHIOKPUHHOM CUCTEMBI U UX TOPMOHBI.
JleficTBie TOpPMOHOB. B3anMOCBA3b HEPBHOM M DJHIOKPUHHOM cucTeM. l'mmoranamo-
runoduzapHas cucrema. Peduekc u pedexkropnas nyra. besycinoBHble 1 yCIIOBHBIE pedIIeKChI

5.2

3amuTa opranusma ot OonesHel. IMMyHHasi cuctema yenoBeka. KiieTouHbIM ¥ TyMOpalbHbIN
MMMYHUTET. Bposxn€HHBIA, TpuoOpeTéHHbIi cnennduyecknii MMMYHHUTET. TeopHs KJIOHAIBHO-
cenektuBHoro ummynuteta (IL.Opnux, ®@.M.bepuer, C.ToneraBa). BocnanutenbHble OTBETHI
opranu3mMoB. Poib BpoXIEHHOTO UNMMYHHUTETA B Pa3BUTUU CUCTEMHBIX 3a00JI€eBaHUN

5.3

KpoBeHocHass cucrema u e€ opranbl. Cepjie, KpOBEHOCHBIE cOCyAbl W KpoBb. Kpyru
KpoBooOparnieHusi. Pabora cepama u e€ perymsius

5.4

Jlpixanue uvenoBeka. [uddy3us razoB uepe3 MOBEPXHOCTh KIETKU. JlpIxarenpHas cUCTEMa)
yesioBeKa. JprxaTenbHas TOBEpXHOCTh. Peryssiius apixanus. [{pxaTteabHbie 00bEMBI

5.5

HI/IH_ICBapI/ITCJ'ILHaSI CHUCTCMaA YCIIOBCKA. OTIIG.TIBI IMUIICBAPUTCIIBHOTO TPAKTaA. HI/IH_ICBapI/ITe.HBHBIC
KCJIC3bI. BHYTpI/IHOHOCTHOG N BHYTPHUKJIICTOYHOC MUIICBAPCHUEC

5.6

[ToxpoBbl U uX mpousBoaHble. Opransl BeineneHus. [louku. CTpoeHue u QyHKIHMOHUPOBAHUE
Heppona. dunbTparus, ceKperus U o0paTHOE BCACHIBAHHE KaK MEXaHU3MbI pabOThl OpTraHOB
BbIIenieHUs. OOpa3oBaHre MOYH Y YeIOBEKa

5.7

JIBU>KeHME YelloBeKa: MbIlieuHasi cuctema. CKeleTHBIE MBIIIIIBI U UX padota. CTPOCHHE U TUIIBI
COE€IUHEHUS KOCTEN

Teopus sBomtounu. PazButue xu3Hu Ha 3emie

6.1

OomtonmonHas Teopus Y. Jlapsuna. IIpennocsiiky BO3HUKHOBEHUS JAPBUHU3MA.
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JKu3Hb 1 HaydHas aesrenbHocTh Y. [lapBuHa.

JIBrokye cuibl 3Boirouuu BuaoB mno Y. [lapBuHy (BbICOKas MHTEHCUBHOCTb PAa3MHOMKEHUS
OpraHU3MOB, HACJEACTBEHHAs HW3MEHUYMBOCTb, OOpb0a 3a CyIECTBOBAHUE, E€CTECTBEHHBIM H
WMCKYCCTBEHHBIH 0TOOD).

Odopmnenune cuHTeTnueckor Tteopuu sBomonuu (CTD). HeWtpanbHas Teopus 3BOJIOIMH.
CoBpeMeHHas SBOJIIOLMOHHAS OWONOTUs. 3HaueHHE HBOJIOLMOHHOW TEOpHH B (POPMUPOBAHUH
€CTECTBEHHO-HAYYHOU KapTHUHBI MUPA

6.2 [[lonmynsuus Kak 3JeMeHTapHas equHUIA 3BoIoLKUU. COBpEMEHHBIE METO/IbI OIICHKU F€HETUYECKOTO
pasHOOOpa3ust M CTPYKTYpbl HOmyJsaiuid. M3Menenue reHooHa TOMYJISIMA KaK JIeMEHTapHOe
SBOJIIOIIMOHHOE SIBJIEHUE. 3aKOH reHeTuueckoro paBHoBecus [x. Xapnau, B. BaitnGepra.
DneMeHTapHbIC (PaKTOPHI (IBUKYITUE CHIIBI) 3BOTIONUH. MyTannoHHBIN niporiecc. KomOnHAaTHBHAS
M3MEHYUBOCTh. Jlpelid reHoB - ciyyaiiHble HEHamnpaBlIeHHbIE W3MEHEHUS 4YacTOT ajuieyiel B
nomynsusax. O¢dext ocHoBatens. Murpanun. M3omamus momyisinmid: - reorpaduyeckast
(mpocTpaHCTBeHHas), OroIornueckas (pernpoyKTUBHAS).

EcrecTBeHHBI 0TOOp - Hampaistomuid (Gaxktop sBomonuu. POpMBI €CTECTBEHHOTO 0TOOpA:
TBUKYIIUH, CTAOMIN3UPYIOIINN, pa3pbIBatonIuil (qu3pynTuBHEI). [lonoBoii oTOOp.
[IprcriocoONEHHOCT,  OPraHU3MOB  KaK  pe3ylbTaT  MHUKPOIBOMIONMH.  Bo3HHMKHOBEHME
MPUCTIOCOOICHU Y opraHu3MoB. ApomMopdo3bl U uanoaAanTauuu. [IpuMepsl nprucnocodieHui |
opranu3MoB. OTHOCUTEIBHOCTH MMPUCIIOCOOICHHOCTH OPTaHU3MOB.

Bun, ero kputepuu u CTpykTypa. BumoobpazoBanue kak pe3ylnbTaT MUKPO3BOIoUUU. V3omsus -
KJII0ueBO ¢akrop BHpooOpasoBaHus. IlyTm u crmocoObl BHA00Opa3zoBaHUs: aUIONATPUUYECKOE
(reorpaduueckoe), CHUMMATPUUYECKOE (IKOJOTMUYECKOE), «MIHOBEHHOE»  (HOJIMILIONIU3AIMS,
ruOpuau3anys). JJinTenbHOCTh 3BOIIOUOHHBIX ITPOLIECCOB.

MexaHu3Mbl GOPMHUPOBAHUS OMOJIOTUYECKOTO pa3HO0Opa3usl.

Ponb HBOMIOIIMOHHOM OMOJIOTHH B pa3pabOTKe HAYYHBIX METOJOB COXPaHEHHUs OMOpa3HOOOpa3usi.
MUKpPO3BOIIONMS M KO3BOJIIOLMS TMapasUTOB M MX X03s5€B. MexaHusMbl (OpMHUPOBAHUS
YCTOMYMBOCTU K aHTUOMOTHKAM U C1I0cOO0bI OOpbOBI ¢ HE

6.3 [Meronbl u3y4eHUs MaKpodBotonuHd. [laneoHToIornaeckrne MeTo bl H3y4eHUs
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hBomonny. [lepexoausie opMbl 1 GHUIOTeHETHYECKNE Ps/IbI OpraHu3MoB. bruoreorpaduueckue
METOABI H3ydeHus HBosron. CpaBHeHue Gpopsl U payHbl MATEPUKOB U OCTPOBOB.
buoreorpaduueckue odmactu 3emin. BUapI-oHAEMUKH U PETUKTHI.

OMOpPHOJIOTHUECKHE M CPAaBHUTEIHHO-MOP(OIOTHYECKHE METOIbl HM3yYCHHS OSBOJIIOLUH.
['eHeTHYECKHE MEXAaHU3MBl HBOJIOIMU OHTOrEHE3a M IOSIBICHHUS SBOJIOIMOHHBIX HOBILIECTB.
["OMOJIOTHYHBIE U aHAJIOTHYHBIE OpraHbl. PyluMeHTapHbIe OpraHbl U aTaBU3Mbl. MOJIEKYISIpHO-
reHETUYEeCKUEe, OMOXMMHMYECKHE M  MaTeMaTH4eCKHe METOAbl HW3YyYCHHS  SBOJIOIHH.
["'omosnorununbie reHbl. COBpeMEHHBIE METOJbI IMOCTPOSHHS (DPUIOTCHETHYECKUX JePEBBEB.
XpOMOCOMHBIE MYTAllUH U 3BOJIIOLUSI TEHOMOB.

Oo6mmue 3akoHOMepHOCTH (TIpaBuiia) SBONIOIMH. HeoOpaTuMoCTh 3BOMONMU. ATaNTHBHAS
panuanus. HepaBHOMEPHOCTH TEMIIOB 3BOJIIOLIUH

6.4 |Hay4Hble rUIIOTE3bI IPOUCXOXKICHHS JKU3HU Ha 3emiie. AOnorenes u nancnepmus. Jlonayunsie
[IPEJICTABICHUS O 3aPOXKACHUY XKU3HU (KpeallMoHu3M). [ uroTe3a nocTossHHOr0 CaM0O3apOoxkKACHUS
KU3HU U e€ onposepxkenue onbitamu @. Penu, JI. Cnamnannanu, JI. [lactepa. [Ipoucxoxaenue
KU3HU M acTpoOuonorus. OCHOBHBIE 3Tanbl HeopraHuueckoil spomouuu. IlnaneraphHas
(reosornyeckasi) 3BOJIOLMA. XHUMHYECKass HBOJIOLMS. AOHOTEHHBIH CHHTE3 OPraHUYeCKHX
BemiecTB U3 Heopranuueckux. OmbeiT C. Musepa u I'. FOpu. OOpa3oBanue moJumepoB H3
MoHoMepoB. KoarnepBathas rumore3a A.M. OmnapuHa, rumorte3a mepBUYHOTO OynboHa JIK.
XonpeliHa, renetTnueckas runoresa I'. Mémnepa. Pudosumsl (T. Uek) u runotesa «vupa PHK»
V. I'unbepra. opmupoBaHre MeMOpaH U BOZHUKHOBEHUE TIPOTOKIIETKH.

VcTopus 3emun 1 MeTozbl €€ n3ydeHus. MckomnaeMble OpraHnyecKue OcTaTku. I'eoxpoHoorus
n e€ meroabl. OTHOCUTENbHAS U a0COIIOTHAS TeoXpoHoiorus. ['eoxpoHojornyeckas IKana:
30HBI, 9Pbl, IEPUOJIBI, STIOXH.

HavanpHbple aTanbl opraHuyeckoil sBomonuu. IlosiBieHne M SBOMIONUS TEPBBIX KIETOK.
OBosonuss Merabosn3Ma. BoszHukHOBeHME mepBbIX 3KocucTeM. CoOBpeMEHHblE MHUKpPOOHBIE
OMOIUIEHKM KakK aHajor nepBbiXx Ha 3emiie cooOmiectB. Ctpomaronuthl. Ilpoxapuorsl u
DYKapUOTBHI.

[IpoucxoxaeHue -SykapuoT (CUMOHOreHe3). OBOJIOLMUOHHOE MPOUCXOXKJIEHHE BHPYCOB.
[IponcxokaeHrMe MHOTOKJIETOYHBIX OpPraHM3MOB. DBO3HUKHOBEHHME OCHOBHBIX  TIpYMII
MHOTOKJIETOYHBIX OPTaHU3MOB.

OCHOBHBIE 3TaITbl YBOJIFOIIMN BBICIINX pacTeHui. OCHOBHBIE apoMOp(}O3bI
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pacteHuil. Beixo pactenuii Ha cymy. [losiBjeHHE CIOPOBBIX PACTEHUI U 3aBO€BAHUE UMM CYIIIH.
Cemennbie pacteHust. [IporcxoxkaeHne BETKOBBIX PACTEHUH.

OCHOBHBIE 3TaIlbl 3BOJIOIUHU )KUBOTHOTO MHpa. OCHOBHBIE apoMOp(O3bl KUBOTHBIX. Benackas
(dayna. KemOpuiickuii B3pBIB - MOSBICHHE COBPEMEHHBIX THIIOB. [IepBbie XOPIOBHIC KUBOTHEIC.
PKu3ap B Bome. OBoonMs TO3BOHOYHBIX. [Ipoucxoxknenue ampuOWii W penTUIun.
[TpoucxoxaeHne MIEKONMUTAMUX W ntul. [lpuHmun ximodeBoro apomopdosza. OcBocHHE
0€CI103BOHOYHBIMH U TO3BOHOYHBIMHU KHUBOTHBIMH CYIIIH.

Pa3Butre xu3HM Ha 3emiie N0 3paM M IMepuojaMm: apxel, MpoTepo30i, Mmaieo3oil, Me3030i,
KaiftHOo301. O0111as XapakTepuCcTHUKa KJIIMMaTa U Te0JIOTHYecKuX npoueccos. [losBienue u pacuser
XapaKTepHBIX OPraHM3MOB. YTieoOpa3oBaHHWE: €ro YCJIOBHS M BIMSHUE Ha Ta30BBI COCTaB
aTMOC(EPBHI.

MaccoBble BEIMUPaHUS - SKOJIOTUYECKUE KPU3UCHI TPOoLLIoro. [IpuunHbl U CIeACTBUS MaCCOBBIX
BhIMUpaHUi. COBPEMEHHBIN SKOJIOTHYECKHI KPU3HC, €r0 0COOCHHOCTH

6.5

Pasnensl u 3amaun anTponosorud. Meronpl anTponosoruu. CTaHOBIEHHE NPEICTaBICHUH O
[pOUCXO0XAeHUN yenoBeka. CoBpeMeHHbIe HayuHble TeopuH. CXO0/ICTBO YeIOBEKa C KUBOTHBIMHU.
CucremaTH4eckoe IOJIOKEHHE 4YeaoBeka. CBHIETENbCTBA CXOACTBA YEJIOBEKA C JKUBOTHBIMHU:
CPaBHUTEILHOMOP(OJIOTUUECKHE, AMOPHUOJIOTUYECKHE, (U3H0I0r0-0MOXUMHUYECKHE,
noseneHueckue. OTanuns 4elloBeKa OT KUBOTHBIX. [IpsIMOX0XKIeHNE U KOMIUIEKC CBA3aHHBIX C
HUM IIPU3HAKOB. Pa3BUTHE TOJIOBHOTO MO3Ta U BTOPOU CUTHAJIBHON CUCTEMBI.

JIBrokyne cuibl ((akTopbl) aHTpONOreHe3a: Ouojoruyeckue, couuanbHble. COOTHOILEHHE
OMOJOTMYECKUX U COLMATIBHBIX (PAKTOPOB B aHTpornoreHe3e. OCHOBHBIE CTAIMU aHTPOIIOT€HE3A.
ABCTPAJIONUTEKH - IBYHOTHE MpEAKH Jtoel. UenoBek yMenbli, IepBble U3TOTOBJICHUS OpyAnid
Tpyna. YenoBek MpsAMOXOAAIIMN W TEpBbIM BbIXOA JoAed 3a mpeaensl Adpuxu. YenoBex
reiienpOoeprekuii - o0 Mpe1oK HeaH1epTaIbCKOTo YeJI0BeKa 1 UeloBeKa pa3yMHoro. YenoBek
HEaHIEPTAIBCKUI KaK BUJ JIIOJIEH XOJOIHOIO KJIMMara. YenoBeK pa3yMHbI COBPEMEHHOIO TUIIA,
NIEHHCOBCKHH Ye0BEeK, OCBOEHHE KOHTHHEHTOB 32 IpeaenamMu A(QpukH.

OBOJIONMS COBPEMEHHOIO uesloBeKa. EcTecTBeHHbII 0TOOp B MONyISIUSAX 4YellOBEKa.
MyTaloHHbIH npoliecc U noauMopdusm. [lonynsuonHbIe BOJIHBI,
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npelid reHoB, Murpanus 1 «3¢pGeKT OCHOBATENS» B MOMYISIIIUIX COBPEMEHHOTO YEIOBEKa.
Uenoseueckue pacol. [lonstue o pace. bonbimme pacel: eBporneouaHas (eBpasuiickas),
ABCTPaJIO-HErpoHIHas (3KBATOpUANIbHAS), MOHTOJIOUHAs (a3UaTCKO-aMepuKaHckasi). Bpems u
[yTH paccejleHus 4ejloBeKa 10 IulaHeTe. EnuHCTBO uenoBedeckux pac. Hayunas
HECOCTOSITENIbHOCTh ~ pacu3ma. [IpucmocoOIeHHOCT, 4YelloBeKa K  pPa3HbIM  YCIOBUSM
OKpy’Karomien cpeasl. BiausiHue reorpaduueckoii cpensl U aperida reHoB Ha Mopdoioruio u
buznoNoruIo YenoBeka

7 |[9KocHUCTEeMBI U TPUCYIITUE UM 3aKOHOMEPHOCTH

7.1 |Pa3nens! v 3agauu 3K0J0ruu. CBSA3b HKOJIOTHH € APYTMMU HAyKaMU.

Metonbl 3konoruu. IloneBbie HaOMroAeHUS. ODKCHEPUMEHTHI B HSKOJIOIMM: HPUPOJHBIE U
nmaGopaTtopHble. MojienupoBaHue B 9KOJOTMH. MOHUTOPUHT OKPYKAIOLIEH cpeJibl: JOKaIbHbIH,
[pETHOHAIIBHBIN U TJI00AIbHBIN

7.2 [Dxonorudeckue (akTopbl U 3aKOHOMEPHOCTU UX JeicTBus. Knaccupukanus 3K0I0rHyecKux
(dakTopoB: abMoTHYECKUE, OMOTHYIECKUE, aHTPONOTeHHbIe. O0IIHe 3aKOHOMEPHOCTH JCHCTBHS
brosiorndeckux (axropos. [Ipasuno muaumyma (K. Ilnpenrens, FO. JIubux). TonepanTHOCTB.
OBpUOMOHTHBIE U CTEHOOMOHTHBIE OPraHU3MBI.

AbunoTtnueckue Gaxkropbl. CBET Kak sKoJorudeckuit gpaxtop. JedcTBre pa3HbIX y4aCTKOB
COJIHEYHOI'O CIIEKTPa HAa OPraHU3Mbl. DKOJIOTMUYECKHE IPYIIbl PACTEHUH U )KUBOTHBIX 110
OTHOLIEHUIO K cBeTy. CurnanpHas posb ceera. @oronepuonusm. TemnepaTtypa kak
hKosiornueckuil pakrop. JlelicTBue TemnepaTypsl Ha opranu3Mel. [loiikunoTepMHbie U
TOMONOTEPMHBIE OPIaHU3MBbl. DBPUTEPMHBIE U CTEHOTEPMHBIE OPTaHNU3MBI.

BnaxHocTh Kak 3konoruueckuii pakrop. [IpucnocodnaeHus pacTeHuit K Moep>KaHUI0 BOJHOTO
Oananca Kiaccudukanus pacTeHuil Mo oTHOIIEHHIO K Boje. IlpucnocoGneHust )KUBOTHBIX K
M3MEHEHUIO BOAHOIO PEKUMa.

Cpenpl oOMTaHMS OPraHU3MOB: BOJHAs, HAa3eMHO-BO3[YIIHAs, IOYBEHHAs, TJIyOUHHAs
[O/ITOYBEHHAs, BHYTPHOpPraHu3MeHHas. PU3NKO-XUMUYECKHE OCOOEHHOCTU CpeJ] OOMTaHUA
opranu3MoB. [IpucrnocobaeHns opraHu3MoB K )KU3HU B pa3HbIX cpejiax.

buonornueckue putMbl. BHemHue M BHyTpeHHUE pUTMBbL. CyTOUHBIE W TOJAUYHBIE PUTMBL.
[Iprcnoco0IeHHOCTh OPraHU3MOB K CE30HHBIM MU3MEHEHHSIM YCIOBUN
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PKU3HU.

DKuznennpie ¢opmbl opranu3moB. [loHstne o >xuzHeHHOH (opme. JKuzHeHHbIe (OpPMBI
paCTeHHMIA: JEePEBbs, KYCTApPHUKH, KYyCTAPHWUYKH, MHOTOJCTHHE TPaBbl, OJHOJCTHHE TPABHI.
DKu3HeHHbie (GOpMBI KMBOTHBIX: THAPOOMOHTHI, T€OOMOHTHI, a’3pOoOMOHTHI. (OCOOEHHOCTH
CTpoeHus 1 00pa3a KU3HHU.

bruotnueckre GpakTopbl. Bumbl OMOTHYECKHX B3aMMOJEHCTBHIA: KOHKYPEHIIHS, XUIITHUYECTBO,
cumObno3 wu ero Qopmel. [lapazuTusMm, Koomepamus, MYTyalu3M, KOMMEHCAIH3M
(KBapTUPAHTCTBO, HaxjJeOHWYecTBO). Herpodwuueckne B3auMOAeHCTBUS — (TOMHYECKUE,
dopuyeckue, padbpuyeckue). 3HAYCHHE OMOTHYECKUX B3aMMOJCHCTBHIM JIJISi CYIISCTBOBAHUS
OpraHu3MoB B cpejie ooutanus. [IpuHIMI KOHKYPEHTHOTO UCKITFOUYCHUS

7.3

DKOJIOTHUECKUE XapaKTepUCTUKH nonyssiuun. [lonynsuus kak 6uonornyeckasi cucrema. Poib
HEOAHOPOJAHOCTH Cpeabl, (U3UYECKUX OapbepoB W OCOOEHHOCTEH OHOJIOTMH BHIOB B
(hOpMUPOBaHUHM  TMPOCTPAHCTBEHHON CTPYKTYphl —monyisiui. OCHOBHBIE —IIOKa3aTelu
[ONYJISALIMK: YHCIEHHOCTh, IUJIOTHOCTh, BO3pacTHas M IOJIOBas CTPYKTYpa, POKIAEMOCTD,
[IPUPOCT, TEMIT POCTA, CMEPTHOCTb, MUTPALIUSL.

OJKOJIOTMYECKasi CTpyKTypa nonyiasauud. OLEHKa YHCIEHHOCTH NOmyJsiiuu. JlnHamuka
[OIYJISUUN U €€ peryisiuns. bBuoTnueckuii noTeHurual nonyJauuu. MoaenupoBaHue AMHAMUKH
nonynsauud. Kpusesle pocta uucnenHoctu nonyiasauuu. Kpusbelie BbDKuMBaHMS. Perymsmus
YUCJICHHOCTU TOMYJAMI: POib (DAKTOPOB, 3aBUCAIIMX M HE 3aBUCSIIMX OT TUIOTHOCTH.
JKOJOrHYecKHe cTpareruu BuaoB (T- u K-crpaterun).

[lonsiTue 00 oKojormueckod Hume Buga. MecrooOutanue. MHoromepHass MOJEb
bkosiornyeckor Humm /[x.M. Xarunacona. Pazmepsl skonornueckor HUIM. [loTeHunanbHas u
peanr30BaHHAs HUILIH.

Bun kak cucrema nonynsumid. Apeansl BHAOB. Buabl M MX JKU3HEHHBIE CTPaTETHH.
3aKOHOMEPHOCTHU TMOBEJICHUS U MHUTPAIlMi KUBOTHBIX. bromornueckre MHBA3HHU 4y>KEPOIHBIX
BU0OB

7.4

CoobmiecTBa opraHuzMoB. buoneno3 u ero crTpykrypa. CBsizu MeXAy OpraHu3Mamu B
OuoneHo3e. DxocucreMa kak oTkpbiTas cucrema (A.Jlx. Tencnu). @yHKIMOHAIbHBIE OJOKU
OpPraHU3MOB B DKOCHUCTEME: MPOAYLEHThI, KOHCYMEHTBI, peAyLeHTbl. Tpodudeckue ypoBHH.
Tpoduueckue nenu u ceru. AOnotnueckue 6J0ku 3kocucteM. [1ouBBI U UITBI B AKOCHCTEMAX.
KpyroBopoT BELIECTB U MOTOK SHEPTUU B SKOCUCTEME.
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OcHOBHBIE TIOKA3aTeIH YKOCUCTEMBbI. buoMacca u mpoayKuus. DKOJIOTHYECKHE MTHPaMUIbl YHCEl,
OrOMacChl U SHEPTUH.

HamnpaBneHHbIE 3aKOHOMEPHBIE CMEHBI COOOIIECTB - CyKmeccud. llepBuUuHBICE M BTOPUYHBIE
CYKLIECCHH M X IPUYUHBI. AHTPOIIOTEHHBIE BO3ICHCTBH Ha CyKlieccuu. KitmmakcHoe coo01iecTBo.
buopa3HooOpa3ue u MoJHOTa KPYrOBOPOTA BEIIECTB - OCHOBA YCTOHYMBOCTH COOOIIECTB.
[Ipupoanble 3KOocHCTEMBL. AHTPOIIOTEHHBIE IKOCUCTEMBI. ATpo3dkocucTeMa. ArpoleHo3. Paznunuus
ME>K1y aHTPOIIOTCHHBIMHU M IPUPOTHBIMH KOCHCTEMaMu. Y pooskocrcTeMbl. OCHOBHBIE
KOMITOHEHTHI ypOoakocucteM. ['opojckas ¢uiopa u ayna. CHHaHTpOIIU3aKs TOPOICKON (ayHBI.
buonornyeckoe 1 X034HCTBEHHOE 3HAYEHUE arPOIKOCUCTEM U YPOOIKOCUCTEM. 3aKOHOMEPHOCTH
(hopMHpPOBaHNS OCHOBHBIX B3aUMOJICHCTBHI OPraHU3MOB B SKOCHCTEMAX.

[lepeHoCc »HEpPruM M BEIIECTB MEXAY CMEKHBIMH IKOCHUCTEMaMH. YCTOWYMBOCTH OPraHU3MOB,
MOIYJISIUI U PKOCUCTEM B YCIOBUSAX €CTECTBEHHBIX M AHTPOIIOTEHHBIX BO3/ICHCTBUI

7.5

buocdepa - obmerianeTapHast 000s104Kka 3eMIIH, I71e CYIIECTBYET MU CYIIECTBOBAJA KU3Hb.
Yuenue B.U. Bepuanckoro o 6nocdepe. O6mactu duocdeps! u e€ coctas. JKruBoe BelecTBo
6uocdeps! u ero GyHKIMU. 3aKOHOMEPHOCTH CyIlecTBOBaHUS Ouochepsl. OcoOeHHOCTH
6uocgepsl Kak r1odanbHOM 3kocucTeMsl. J[nHaMudeckoe paBHoBecue B 6rochepe. KpyroBopotst
BEIIECTB M OMOre0XMMUYECKHe IUKIIbI (Yriieposa, a30Ta). PUTMHUHOCTS siBIeHU# B Onocgepe.
3onanbHOCTE Onocdepsl. [lonstue o 6mome. OCHOBHBIE OMOMBI CYIIU: TYHJpA, XBOWHBIC Jieca,
CMELIaHHblE W LIMPOKOJMCTBEHHBIE JIeCa, CTENH, CaBaHHbI, IYCTBIHHM, TpPONHUYECKHE Jieca,
BBICOKOTOphs. Kimnmar, pacTuTenbHbIN U )KUBOTHBIA MUP OMOMOB CYIIIH.

CtpykTypa M (QYHKLUHUS XHUBBIX CHCTEM, OIEHKa HMX PECYpCHOro MOTEHIMala M OuochepHbIX

byHKIMIA

7.6

DJKOJOTUYECKHEe KPU3HUCHI U MX NpUYUHBL. Bo3xaeiicTBue denoBeka Ha Omochepy. 3arpssHeHHe
BO3AYIIHOW cpeabl. OXxpaHa BO3ayxa. 3arps3HEHHE BOJHOW cpenbl. OXpaHa BOIHBIX PECYPCOB.
Pazpymenue noussl. OxpaHa MOYBEHHBIX pecypcoB. 3MeHeHue kimMmara.

AHTpPOIIOT€HHOE BO3JCHCTBHE HA PACTUTEIBHBIA W KUBOTHBIA MHp. OXpaHa pacTUTEIBHOTO W
PKUBOTHOTO Mupa. OCHOBHBIC MPUHITUIIBI OXpaHbI IpUpoabl. KpacHsie kauru. Oco0o oxpaHseMbie
npupoaubie Tepputopun (OOIIT).
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Boranuueckue capl ¥ 300JI0THYECKUE TAPKU.
OcHOBHBIE IMPUHIUIIBI YCTOf/'I‘H/IBOFO Pa3sBUTHUA YCIIOBCHCCTBA U MPUPOBI. PaI_[I/IOHaJIBHOG
IPUPOIOIIOIH30BAaHNE U COXPAHEHHE OMOIIOTMYECKOT0 PasHo00pasust 3eMiTH

COILEPKAHUE OBYYEHUSA
10 KJIACC
Tema 1. Buosorusi kKak Hayka.

buonorus xak Hayka. CBsi3b 6M0JIOTUU ¢ O0IECTBEHHBIMHU, TEXHUYECKUMU U JPYTUMH €CTECTBEHHBIMU
Haykamu, punocodueit, STUKON, SCTETUKOM 1 mpaBoM. Postb 6uosioruu B GOpMHPOBAHUN COBPEMEHHOM
Hay4YHOH KapTuHbI Mupa. CuctemMa OGMOIOTHYECKUX HAYK.

Metoabl TO3HAHUS JKUBOM mHpuponabl (HAOMIOJEHHME, OHKCIEPUMEHT, OIMCaHHWe, H3MEpEeHHe,
Kiaccu(uKanus, MOICITMPOBAHNE, CTATHCTUIECKAss 00padOTKa JaHHBIX ).

JdemoncTpanum:

[Toptpetsr: Y. HJapsun, I'. Mennens, H. K. Konbuos, /Ix. Yorcon u @. Kpuk.
TaOmuie! u cxeMbl: «MeTo/Ibl TO3HAHUS )KUBON PUPOJIBI».

JlabopaTopHble U IPaKTHYeCKHE PadoThI:

[Ipaktuueckas padora Ne 1. «/cmnonbp3oBaHUe pa3NIUYHBIX METOAOB MPU U3YUYEHHUU OMOIOTHYECKHX
00BEKTOBY.

Tema 2. ’KuBble ccTeMbl U MX OPraHU3AI M.

XKusbie cucteMbl (OMOCHCTEMBI) Kak TpeaMeT u3ydeHus Ouonoruu. OTIUYHME >KUBBIX CHUCTEM OT
HEOPraHWYeCKON PUPOIBI.

CpoiicTBa OuocucTeM W HX pa3HooOpa3ue. YPOBHHM OpraHu3alliil OHOCHUCTEM: MOJEKYISPHBIN,
KJIETOYHBIH, TKaHEBBIH, OpTraHU3MEHHBI, MOMYJISIIUOHHO-BUIOBOM, 9KOCHUCTEMHBIH
(OmoreoneHOTHYECKUIT ), OMOCEPHBIH.

JdemoHcTpaumnu:

Tabmuip! u cxembl: «OCHOBHBIE IPU3HAKH KU3HWY, Y POBHHU OPTaHU3AIUN KUBOW TTPUPOIBI.
O6opynoBanue: Moaens Monekynsl JJHK.

Tema 3. XuMH4ecKHil COCTaB U CTPOCHHE KJIECTKH.

XUMUYECKUN COCTaB KIJIETKH. XHUMHYECKHUE BJIEMEHTBI: MAKPOIJIEMEHTHI, MUKpPOAJIEMEHThl. Boga u
MI/IHepaJIBHBIe BEIICCTBA.

OyHKIIUN BOABI 1 MUHEpAJIbHBIX BellecTB B KieTke. [logaep:kanue ocMoTHueckoro 6anaHca.
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benxu. CocraB u crpoeHue 6e1K0B. AMUHOKHCIOTEI — MOHOMEPHI 6e1KoB. He3aMeHnMble 1 3aMEHUMBIE
AMMHOKHUCIJIOTBI. AMMHOKHUCIIOTHBIA COCTaB. YPOBHHU CTPYKTYpbl OEIKOBOH MOJIEKYJbI (II€pBUYHAs,
BTOpHUYHAs, TPETUYHASI U YETBEPTUUYHAS CTPYKTypa). XUMHUUYECKUE CBOMCTBA OeskoB. bruonornueckue
GbyHKIIMH OETTKOB.

depMeHTBI — OHMOJOTHYecKre KaTanu3atopbl. CTpoeHue ¢GepMeHTa: aKTHBHBIA IEHTP, CyOCTpaTHas
cnenuduunoctsb. Kodpepmentsl. Buramunsl. OTianuns GepMEHTOB OT HEOPTraHMUECKUX KaTalIn3aToOpOB.

YrneBojabl: MOHOCaxapuabl (TIII0K03a, pud03a U 1e30Kcuprod03a), qucaxapuibl (caxaposa, JaKkTo3a) u
noJjiucaxapupl (KpaxMal, TIHKOTeH, IeJUTF0II03a). bruonorunueckue GpyHKIMH yriIeBOAOB.

Jlununel: Tpuraunepuasl, Qgochonununel, crepounbl. [uapodunbHO-TUAPOPOOHBIE CBOICTBA.
buonornueckne ¢ynkuun nunumoB. CpaBHEHHE YTIEBOAOB, OCIKOB W JIMIHUIOB KaK HMCTOYHUKOB
SHEPTHUH.

Hyxneunosbie kucnotel: JJHK u PHK. Hykieotuabl — MoHOMEpBI HYKIEHMHOBBIX KUCIOT. CTpoeHue u
¢byuxun JJHK. Crpoenue u ¢pyukiuu PHK. Buast PHK. AT®: crpoenue u GyHKIHH.

]_II/ITOJ'IOFI/ISI — HayKa O KJICTKC. Knerounas TCOpHUA — IIPUMED BSaI/IMO,I[eI‘/‘ICTBI/IH H,Z[eﬁ n (I)aKTOB B HAYYHOM
IIO3HAHUU. MGTOI[I)I HU3YUCHUA KIICTKU.

Krnerka kak menoctnas xuBas cuctema. OO0mue Npu3HaKU KIETOK: 3aMKHYTasi Hapy)KHas MeMOpaHa,
mosekyibl JIHK kak reHeTudeckuit anmapar, cucteMa CUHTe3a Oelika.

Tunsl K1€TOK: 3yKapuoThyeckas U npokapuoruyeckas. OCOOEHHOCTH CTPOEHUsS! MPOKAPUOTHYECKON
kinetku. Kierounast crenka Oaktepuil. CTpoeHue sykapuoTHYecKod KieTKH. OCHOBHbBIE OTIMYHS
PacTUTENbHOM, KUBOTHON U IPUOHON KIIETKH.

IToBepXHOCTHBIE CTPYKTYPHBI KJIETOK — KJIETOYHAsl CTEHKA, TIMKOKAINKC, X ¢pyHKuuu. [Tnasmarnyeckas
MeMOpaHa, e€ cBoiicTBa U QyHkuuu. [{utonnazma u e€ opranounsl. OgHOMEMOpPaHHbBIE OPraHOUIbI
xierku: OIIC, annapar I'onsaxu, mu3ocomsl. [lonmyaBTOHOMHBIE OpraHOMIBI KIETKH: MUTOXOHJIPHH,
mwiactupl. [IporcxoxaeHne MUTOXOHJIpUM U Tutactui. Bunel mmactun. HememOpaHHble OpraHOUIbI
KJIETKH: PUOOCOMBI, KJIETOUHBIA ILIEHTpP, LIEHTPUOIM, PECHUUYKH, KIyTUKH. DYHKIHMH OPraHOUI0B
KJIETKU. BrirtoueHus.

Snpo — perynaropHslii eHTp KiaeTku. CTpoeHue sijpa: sjaepHas 000JI0uKa, Kapuoria3mMa, XpoOMaTHH,
AIPBIIIKO. XPOMOCOMBI.

TpancnopT BeliecTB B KIIETKE.
JdemoHcTpanum:

[Hoptpetsr: A. JleBenryk, P. I'yk, T. [llBann, M. Illnelinen, P. Bupxos, . Yorcon, ®@. Kpuk, M.
VYunkusnc, P. ®panknun, K. M. bap.

Juarpammsel: «PacrnpeneneHne XMMHUYECKHMX DSJIEMEHTOB B HEXKHMBOM INpupoae», «Pacnpenenenue
XUMHYECKUX AJIEMEHTOB B )KUBOU MPUPOJIEN.

Tabmuubr u cxemsl: «llepuogunyeckas TabmuIla XUMHUYECKHUX DJIEMEHTOBY», «CTpOEHHUE MOJIECKYJIBI
BoAbI», «buocunres Oenkay», «CtpoeHue Mojekynsl Oenka», «CtpoeHue dpepmenTtay, «HykienHoOBbIe
kuciotsl. JTHK», «Ctpoenune momnekynbl AT®», «CTpoeHrne 3yKapuoTHYECKOU KIETKN», «CTpoeHue
XKUBOTHON KIEeTKn», «CTpOEHHE PacCTUTENbHOU KIEeTKN», «CTpOoeHHE NPOKApPUOTUYECKOM KIIETKW»,
«CTpoeHue sipa KIETKN», «YTIEBOABD, «JIMIuIb.

O6opynoBaHue: CBETOBOW MHUKPOCKOI, 00OpyIOBaHHE I MPOBEIACHUS HAONIOJCHUN, U3MEPEHUH,
AKCIIEPUMEHTOB, MUKPOIIPETIApaThl PACTUTEILHBIX, )KUBOTHBIX U OaKTEPHAIHHBIX KIIETOK.

JlabGopaTropHble U NpaKkTHYecKue padoThbi:
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JIaGoparopnast pabora Ne 1. «M3yueHue KaTaJUTHUECKOW AaKTMBHOCTH (PEPMEHTOB (Ha mpumepe
aMMITa3bl WK KaTajaasbl)».

JlaboparopHast padota Ne 2. «M3ydeHue CTpOCHHUs KIETOK PACTCHHM, KUBOTHBIX U OAKTEpHUU IO
MHUKPOCKOIIOM Ha 'OTOBBIX MUKpOIIpEnaparax U ux OMUCAHHE.

Tema 4. ’KuzneaeaTeJbLHOCTh KJIECTKH.

OOMeH BemiecTB, WU MeTabonu3M. AccUMWISIIHS (TUIACTUYECKUHA OOMEH) W JUCCHUMEJISIUS
(aHepreTuyeckuii 0OMeH) — ABE CTOPOHBI €IMHOTO Mpoliecca MeTaboar3Ma. Poiib 3aKOHOB COXpaHEHUs
BEIIECTB M SHEPTUU B IOHUMAaHUU MeTabolIM3Ma.

Tunbel oOMeHa BemiecTB: aBTOTPO(HBIA u TeTepoTpodHbIi. Posib ¢pepMeHTOB B 0OMEHE BEIIECTB H
MIPEBPAIICHUH SHEPTUHU B KIICTKE.

®otocunte3. CeeroBast u TemHOBast (a3pl orocuHTe3a. Peakmum dotocunTesa. DpdekTnBHOCTH
¢dorocunTe3a. 3HaueHue POTOCUHTE3A JUIsl )KU3HU Ha 3emiie. BiusHue ycnoBuit cpeabl Ha GpoTocuHTE3
Y CTIOCOOBI TIOBBIIIEHHS €TI0 MPOIYKTUBHOCTH Y KYJIBTYPHBIX PACTEHUIA.

XeMOCHHTE3. XGMOCI/IHTCSI/IPYIOH_[I/IC 6aKTCpI/II/I. 3HaueHHE XEMOCHHTE3a JJIA )KU3HH Ha 3emie.

DHepreTudeckuii 0OMeH B KJieTKe. Paciiernienue BeniecTs, BbICTICHUE U aKKyMYJIUPOBaHUE SHEPTUU B
KJIETKE. DTarbl 3HepreTudeckoro oomena. ['nukonus. bpoxkenue u ero Buabl. Kucinopoanoe okucienue,
Win KietoyHoe apixanue. OxucnurenbHoe (ochopunrpoBanue. IPHEKTUBHOCT IHEPTETHYECKOTO
oOMeHa.

Peakuuu matpuyHoro cuntesa. I'enernueckass mHpopmauus u JIHK. Peanunzanus reHernyeckoi
nH(popmManuy B KieTke. 'eHeTnueckuii Koz u ero cBoicTBa. TpaHckpumnuus — MaTpuuHblid cuaTe3 PHK.
Tpancnsus — OuocunTes Oenka. Jransl TpaHcasauuu. KonupoBanue amMmuHokuciaoT. Poss pubocom B
OuocuHTe3e Oenka.

Hexnerounsle ¢opmbl xku3HH — BHUpychl. Mcropus otkpeitus BupycoB (. M. HBanoBckwuii).
Oco0OeHHOCTH CTPOECHHUSI M ’KUZHEHHOT0 1TUKJIa BUpYcoB. bakTepruodaru. bone3nu pacteHuit, ®UBOTHBIX
U 4eloBeKa, BbI3bIBaeMble BHpycamu. Bupyc ummyHoneduuura uenoBeka (BUY) — Bo3Oynutens
CIINM[da. OOpaTtHast TpaHCKpUIIMUS, peBepTaza W uHTerpasa. IIpodunaktuka pacnpocTpaHeHus
BUPYCHBIX 3a00JI€BaHUH.

JdemoncTpanum:
[optpetsr: H. K. Konsuos, /1. . UBanosckuii, K. A. Tumupsizes.

Tabmuupl u cxembl: «Tunel mutanusy, «Metadbonuzmy, «MUTOXOHAPU», « IHEPTETUUESCKUN OOMEH,
«Xmopormnacty, «Potocunte3y, «Ctpoenue JJHK», «Ctpoenune u GpyHKkunoHupoBaHue reHay, «CuHTe3
oenkay, «I'enernueckuii ko, «Bupyce», «bakrepuodarn», «CTpoeHue u KU3HESHHBIA ITUKII BUpYCa
CIINda, 6axtepuodaray, «Permnukanus JJHK».

Ob6opynoBanue: moxaenu-anmukamuu «Yasoenune JIHK wu Tpanckpunmus», «buocwHTe3 Oenkay,
«CTpoeHue KIeTku», Mojenb cTpykTypsl JTHK.

Tema S. PasMHOKeHHEe U HHAMBUAYAJIbHOE PA3BUTHE OPraHU3MOB.

Kinerounsnii nuk, wim KU3HEHHBIN MUK KieTku. MaTepdaza nu mutos. [Iporeccsl, mpoTekarmme B
untepdaze. Perumkamums — peakius marpuunoro cuate3a JJHK. Ctpoenue xpomocom. XpoMOCOMHBIN
Habop — KapuoTun. JIMMJIOWAHBIA W TAlUIOWAHBIA XPOMOCOMHBIE HAOOPBL. XPOMATHIBI.
[uronornyeckre OCHOBBI PA3MHOKEHHUS U UHJIMBUIYAIBHOTO Pa3BUTHSI OPTaHU3MOB.

I[eJIGHI/Ie KIICTKH — MUTO3. CTaI[I/II/I MHUTO3A. Hpoueccm, HpOI/ICXOI[}IH_II/IC Ha paBHBIX cTaaudax MHUTO3a.
Buonornuecknii CMBICII MUTO3a.
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[Iporpammupyemasi rubesb KJIETKU — aloITO3.

(DOPMBI Pa3MHOXKCHHA OPTaHU3MOB! 0ecIoJIoe U IMOJIOBOE. BI/II[BI Oecroyioro Pa3SMHOXKCHUA: JCICHUEC
HaaBOC, IOYKOBAHUEC OJHO- M MHOT'OKJICTOYHBIX, CHOpOO6pa3OBaHI/IC, BETCTATUBHOC PA3MHOXKXCHHUC.
I/ICKYCCTBGHHOC KIIOHUPOBAHUEC OPraHU3MOB, €I'0 3HAYCHHUEC TJIA CCIICKIIHNU.

ITonoBoe Pa3MHOKCHHUEC, €0 OTIINYUA OT Oecmooro.

Metio3. Craguu meio3a. I[lpoueccsl, mpoucxoasmue Ha ctaausx meiioza. [loBegenue xpomocom B
Meiioze. Kpoccunrosep. buonornueckuii CMbICI M 3HAYEHUE MEi03a.

I"amerorenes — mporecc 00pa3o0BaHUs MOJOBBIX KIIETOK Y )KUBOTHBIX. [10JIOBBIC Kee3bl: CEMEHHUKU U
auyHukd. OOpazoBaHuWE M Pa3BUTHE IMOJIOBBIX KIETOK — rameT (CrepMaro3oui, SHIIEeKIeTKa) —
cnepmaroreHe3 ©  oBoreHe3. (OCOOCHHOCTH CTPOEHHUS  SHWLEKICTOK UM CIEPMaTO30MIOB.
OmnogorBopenue. [laprenorenes.

WunuBuayanbHoe pasBuTHe (OHTOTEHE3). OMOpUOHAlbHOE pa3BUTHE (dMOpUOTeHe3). ITarbl
SMOPHOHAIILHOTO PA3BUTHS y TO3BOHOYHBIX JKMBOTHBIX: APOOJICHWE, TacCTPYISALUS, OpraHOTEHE3.
[ToctomMOpuoHanbHOE pa3BuUTHE. THUMBI MOCTOIMOPHOHANBHOTO PA3BUTHA: MPSAMOE, HENPSMOe
(lnynHOYHOE). BrusHMe cpenpl Ha pa3BUTHE OPraHU3MOB, (AKTOPBI, CIOCOOHBIE BbI3BIBATH
BPOKIEHHBIE YPOJICTBA.

Poct u pa3zButue pactenuit. OHTOreHe3 IIBETKOBOT'O PACTEHUS: CTPOCHHE CEMEHH, CTAa/IUU PA3BUTHSI.
JdemoHcTpaumnu:

Tabnuuel u cxembl: «POpMbI pa3MHOKEHUS OPTaHU3MOBY, «JIBOIIHOE OIUIOOTBOPEHUE Y LIBETKOBBIX
pacTteHuii», «BereraTuBHOE pa3sMHOKEHUE pacTeHui», «JleneHue kierku Oaktepuit», «CTpoeHue
IIOJIOBBIX KJIETOK», «CTpoeHne xpomocomsl», «Knerounsii mukm», «Pemmmkanus JHK», «Mutos»,
«Meno3», «lIpsmMoe m Henpsmoe pa3BUTHE», «laMeToreHe3 y MIECKOMUTAIOMINX M YEJIOBEKay,
«OCHOBHBIE CTaIMNM OHTOT€HE3a.

O6opynoBaHue: MHUKPOCKOT, MUKporpenaparbl «CrepMaTo30u/ibl MIEKOITUTAIOIIETO», «SIHIeKIeTKa
MJeKonuTawmero», «KapuokmHe3 B KIETKaX KOpEUIKa JyKa», MarHUTHas MOJENb-alIuInKalus
«/lenenue xnerkuy, monens JIHK, Mogens MmetadazHol XpOMOCOMBI.

JlaGopaTopHble U IpPaKTHYeCKUE PadoThI:

JIaGoparopHnas pabora Ne 3. «HabOmroneHne MUTO3a B KJIETKaX KOHYMKA KOpEIIKa JyKa Ha TOTOBBIX
MHUKpOIMpernaparax.

JlabopaTtopHas pabota Ne 4. «/3ydeHune cTpoeHHUs MOJTOBBIX KJIETOK HAa TOTOBBIX MUKPOIIpENapaTaxy.
Tema 6. HacsiencTBeHHOCTh U H3MEHYHBOCTH OPTraHNU3MOB.

IIpenmer u 3amaum reHeTHKH. VcTopus pa3BUTUS T€HETHKH. POjb LUTOJIOTMHM M SMOPHOJOTHU B
CTaHOBJICHUH TeHEeTUKU. Bkiman poccuiickux u 3apyOeXHbIX YUEHBIX B pa3BUTHE M€HETUKH. MeTo/bl
TeHEeTUKU (THOPHIIONOTHYECKUH, LUTOTCHETUUYECKUH, MOJIEKYJIsIpHO-TeHeTHueckuil). OCHOBHBIE
TeHETUYECKNE MOHATHUS. | eHeTHUecKasi CUMBOJIMKA, UCIIOJIb3yeMasi B CXeMaX CKpeIUBaHUM.

3aKOHOMEPHOCTH HACJIEJOBAaHUS MPHU3HAKOB, YycTaHOBJIeHHble [. Menaenem. MonoruGpuaHoe
CKpelllMBaHue. 3aKOH eAMHO00pa3us ruOpHI0B epBoro nokojeHus. [IpaBuiao qoMuHUpOBaHUs. 3aKOH
pacileIIeHusl IpU3HaKoB. [ nnore3a unctorsl ramet. [loHOE 1 HEMOJIHOE TOMUHUPOBAHUE.

JiurnOpunHoe CKpeuiMBaHue. 3aKOH HE3aBUCHMOTO HAacleOBaHUS NpU3HAKoB. LluTorenermueckue
OCHOBBI ~ JUTMOpPUIHOIO  CKpeIllMBaHUA. AHamusupyoomee ckpemuBanue. Vcnosnb3oBaHue
AHAJM3UPYIOILETr0 CKPEIIMBAHUS IS ONPEeNICHHs TeHOTHUIIa 0COOu.
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CueruieHHoe HacnenoBaHue npusHakoB. Pabora T. Moprana no crernjieHHOMYy HacleI0BaHHIO T€HOB.
Hapymienue cuenenus reHoB B pe3yJIbTaTe KPOCCHHIOBEpa.

XpoMoCOMHas TEOpHS HACIEACTBEHHOCTH. [ eHeTHYeCKre KapThl.

I'enernka nomna. XpOMOCOMHOC OIIpCACIICHUE I10J1a. AYTOCOMBI H IIOJIOBBIC XPOMOCOMEIL. I'omorameTHBIE
U IeTCpOraMeTHLIC OPraHUu3MBbl. Hacnegosanue MIPHU3HAKOB, CHCIVICHHLIX C I1OJIOM.

N3menunBOCTh. BuIpl W3MEHUMBOCTH: HEHACIEACTBEHHAas M HacieAcTBeHHasd. Ponb cpensl B
HEHACJIEeJCTBEHHON  W3MEHYMBOCTH.  XapaKTEepUCTHKAa  MOJU(PHUKALMOHHON  M3MEHYMBOCTH.
BapuanmoHHbIM psn M BapuauMoHHas Kpuas. Hopma peakuuu mnpusHaka. KonaudecTBeHHbBIE U
KayeCTBEHHbIE MPU3HAKU U UX HOpMa peakiuu. CBoiicTBa MOAU(PUKAIIMOHHON U3MEHUYUBOCTH.

HacnencrBennas, WM TeHOTUNIMYCSCKas, M3MCHYMBOCTHE. KoMOMHATHBHAs HM3MEHUYHBOCTL. Meio3 u
MOJIOBOM TMpollecC — OCHOBA KOMOMHATMBHOW W3MEHYMBOCTU. MYyTallMOHHAs HW3MEHUYUBOCTD.
Knaccudpukanus myranuii: reHHble, XpOMOCOMHBbIE, T€HOMHbIe. YacToTa M NpUYUHBI MYyTalUil.
Myrtarennsle (GakToppl. 3aKOH TOMOJIOTHUECKHUX PSAOB B HacieICTBEHHOW u3MeHunBoctu H. U.
Basuiona.

BHG?I[[GpHaH HaCJICACTBECHHOCTh U U3BMCHYNBOCTD.

I'enetuka yenoseka. Kapuorun yenoBeka. OCHOBHbIE METO/Ibl TEHETHKHU YEJIOBEKA: T€HEATOTHUECKUN,
OJIM3HEIIOBBIA, ITMTOTCHETUYCCKH, OMOXMMUYCCKUH, MOJEKyJIsIpHO-reHeTnueckuil. COBpeMEHHOE
ONpeJIeJICHUE TEeHOTUIIA: MOJHOTC€HOMHOE CEKBEHUPOBAHUE, T€HOTUIIMPOBAaHUE, B TOM YHCIE C
nomornipio [TI[P-ananm3a. HacnenacTBeHHbIe 3a00JieBaHUs YEJIOBEKA: T€HHBIC OOJIE3HH, OOJIE3HU C
HACJIEICTBEHHOW MPEAPACIOI0KEHHOCThIO, XpOMOCOMHBIE 0ose3Hr. ComMaThuuecKkue U TeHepaTHuBHbIC
myTaruu. CTBOJNIOBBIE KIETKU. [IpHHIMIIBI 310pOBOTO 00pa3a »KU3HU, TUATHOCTUKU, TPOPHUIAKTHKA U
JIEYeHUsT TeHeTHYecKux  Ooje3Hell. MeauKo-TeHeTHYeCKoe  KOHCYIbTUpPOBaHHME.  3HAUYEHUE
MEJUIIMHCKOW TeHEeTUKH B TIPEIOTBPAIICHUH 1 JICUCHUU TeHETHYECKUX 3a00JI€BaHNI YeI0OBeKa.

JdemoHcTpaumnu:

IToptpets: I'. Mengaens, T. Mopran, I'. ne ®pus, C. C. YerBepukos, H. B. Tumodeen-Pecosckuii, H.
. BaBunos.

Tabmumer u cxembl: «MOHOTHOPHIHOE CKPEIIMBAHHUE U €ro IUTOTEHETHYeCcKass OCHOBa», «3aKOH
paciieryieHusi W €ro IUTOTEHeTHYeCKas OCHOBa», «3aKOH YHCTOTBHI ramery, «JlurnbpumHoe
ckpenmuBanue»,  «lluTomornueckue  OCHOBBI ~ JUTHOPUIHOTO  CKpenIuBaHus»,  «Meio3y,
«B3anmojielicTBHE alIeNbHBIX T€HOB», «l €HeTHMUeCKHe KapThl PAaCTEHUM, KUBOTHBIX M YEJIOBEKAY,
«['eneruka nonay, «3aKOHOMEPHOCTH HacleOBaHUS, CLEIIJICHHOTO ¢ MoioM», «KapHoTumel yeaoBeka
Y )KUBOTHBIX», «BUIbI U3BMEHYMBOCTHY, «MoaupuKkannoHHas H3MEHIUBOCThY, «HacnenoBanue pesyc-
(bakTopay, «'eHeTuka rpymnin KpoBu», «MyTallMOHHAs H3MEHYUBOCTbY.

O6opynoBanue: MOJIENU -AIIIUITHKAIIH U «Monorubpuanoe CKpEIIBaHUE, «Hemonnoe
TOMUHUpOBaHHEY, «JuruOpuanoe ckpemuBanuey, «llepekpéct XpomMocoM», MHUKPOCKON |
MuKpomnpenapat «/Ipozoduna» (Hopma, myTaruu GopMbl KPbUIbEB U OKPACKH Tema), repoapuit «I'opox
IIOCEBHOM Y.

JlabopaTopHble U IpaKTHYeCKHe PadoThI:

JIaGoparopnas pabota Ne 5. «M3ydyeHue pe3ynbTaToB MOHOTHOPHIHOTO M AUTHOPHUIHOTO CKPEIIUBAHUS
y 1p030(HIIbI Ha TOTOBBIX MUKpPOIIpETapaTaxy.

Jlabopatopnass pabGora Ne 6. «/3yueHne MOAM(PUKALMOHHON HM3MEHUYUBOCTH, IOCTPOCHUE
BapHaIMOHHOIO Ps/ia U BAPUALIUOHHOW KPUBOW».

JlabopaTtopHas padota Ne 7. «AHanu3 mytaruii y 7po30( bl Ha TOTOBBIX MUKpPOIIpEnaparaxy.
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[TpakTuueckas padota Ne 2. «CocTaBieHue 1 aHATN3 POJAOCIOBHBIX YEIIOBEKaY.
Tema 7. Cesiexkniusi opranu3zmMoB. OCHOBbI OMOTEXHOJIOTHH.

Cenekiusi Kak HayKa U IpoLecc. 3apoxAeHue ceneknuu u gomectukanus. Yuenue H. U. BaBunoa o
LEHTPax TMPOUCXOXKIECHUS U MHOrooOpasus KyIbTYpHBIX pacTeHuil. LleHTpbl mnpoucxoxaeHus
JOoMalIHUX KUBOTHBIX. COpT, nmopoJa, mraMm.

CoBpeMeHHbBIE METO/BI CelleKIMU. MacCoBBbIii 1 MHAUBUAYAJIbHBIH OTOOPHI B CENEKLUU PACTEHUH M
KUBOTHBIX. OLlEHKa 3KcTepbepa. BIM3KOpoACTBEHHOE CKpeluBaHue — MHOpUAMHI. YucTas JTUHMA.
CkpeuiuBanue 4MCThIX JuHUH. ['ereposuc, nnm rulpunHas cuna. HepoacTBeHHOE CKpeliMBaHHE —
aytOopuaunr. OtnanénHass ruOpunmsanus U e€ ycnexu. MckycCTBEHHbBIM MyTareHe3 U IOJIyYeHHUE
MTOJIMIUIONIOB. JJOCTHKEHUS CEJIEKIIUU PACTEHUH, )KUBOTHBIX U1 MUKPOOPTaHU3MOB.

buortexHonorus kak oTpacib NPOU3BOACTBA. | eHHas MHXKeHEepUs. DTambl CO3/IaHUs PEKOMOMHAHTHON
JAHK u tpancrennbix opranu3moB. Kinerounas naxenepus. Knerounsie KynbTypbl. MUKPOKIOHAIBHOE
pa3MHO)KeHUe pacTeHui. KloHMpOoBaHNe BBICOKOIIPOAYKTUBHBIX CEIbCKOX035MCTBEHHBIX OPIraHU3MOB.
Okonorndeckue u sruaeckue npodieMsl. MO — reHeTnueckn MOAN(UITUPOBAHHBIE OPTaHU3MBI.

JeMoHcTpanuu:
[optpetsr: H. Y. BaBunos, 1. B. Muuypun, I'. JI. Kapneuenko, M. @. 1BaHOB.

Tabmuupel u cxembl: KapTa «LleHTpbl IPOMCXOXKAECHUS W MHOrooOpasust KyJIbTYPHBIX pacTEeHHiD»,
«[lopoasl pOMaIIHUX KUBOTHBIX», «CopTa KyJbTYpHBIX pacTeHuil», «OtnanéHHas ruOpuanzanus»,
«Pabotel akanemuka M. @. MBanoBay, «[lomumnonaus», «O0bekTsl OnoTexHonoruny, «Kierounsie
KYJIbTYpPbI U KIOHUpOBaHUE», «KOHCTpyHpoOBaHHUE U IEPEHOC TE€HOB, XPOMOCOM).

OO6opynoBaHue: MYJISDKM IJIOJJOB U KOPHEIUIOAOB JTUKUX (DOPM M KYJIBTYPHBIX COPTOB pacTeHUil,
repbapuii «CenbCKOX035HCTBEHHBIE PACTEHUS.

JlabopaTopHble H IPaKTHYeCKHe PadoThI:

Okckypeust «OCHOBHBIE METO/IbI M JOCTHXKEHHSI CENIEKIIUU PACTEHUH M )KMBOTHBIX (HA CEJIEKLIMOHHYIO
CTaHIIMIO, IJIEMEHHYIO (hepMy, COPTOUCIIBITATEIbHBIA YYaCTOK, B TEIUIMYHOE X035ICTBO, J1a0OpaTOPHUIO
arpOyHHUBEPCUTETA WIM HAYYHOTO LIEHTPA)».

11 KJIACC
Tema 1. DBOJTIOLHUOHHAA OUOJIOTHA.

[Ipennocsliku BO3HMKHOBEHHS 3BOJIOLMOHHONW TEOpUU. OBOJIIOLIMOHHAS TEOpUS U €€ MECTO B
6uosorun. BnusHue 3BOIIONMOHHON TEOPUH Ha Pa3BUTHE OMOJIOTUU U IPYTUX HayK.

CeugnerenbcTBa HBOMIONUK. [laleoHTONIOTHYECKHE: TIOCIEIOBATEIBHOCT TOSIBICHHUS BHIIOB B
MAJICOHTOJIOTUYECKON JIETOMUCH, TIepexoaHbie ¢opMbl. buoreorpaduueckue: CXOACTBO M pa3IddHe
dayH u ¢0p MATEPUKOB U OCTPOBOB.

DOMOpPHOJIOTHYECKHE: CXO/ICTBA U pa3iniusi SMOPUOHOB Pa3HBIX BHOB MMO3BOHOYHBIX. CpaBHHUTEIHLHO-
AHATOMUYCCKHE: TOMOJIOTUYHBIC, aHAJIOTUYHEBIC, PYAUMCHTAPHBIC OpTraHbl, aTaBU3MBbI. MOHGKYJ'ISIPHO'
OMOXMMUYECKHUE: CXOJCTBO MEXaHM3MOB HACIIEJICTBEHHOCTH M OCHOBHBIX META0OJIMYECKUX ITyTEH y
BCEX OPTaHU3MOB.

OpomonnonHast Teopus Y. JlapsunHa. [Ipeanochiiku BO3HUKHOBEHUS TapBUHU3MA. [[BHOKYIIIME CHUIIbI
IBONIIONIMM BHUIOB T0 JlapBuHY (M30BITOYHOE pPa3MHOXKEHHWE TIPH OTPAHUYCHHOCTH PECYPCOB,
HeomnpeaenéHHas U3MEHYMBOCTh, 00ph0a 3a CyIEeCTBOBAHHUE, €CTECTBEHHBINM OTOOD).

Cunrernueckas Teopus 3Bosonnu (CTO) u €€ 0OCHOBHbIE MOJIOKEHUS.
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MI/IKpOBBOJHOI_[I/ISI. HOHYJISII_II/ISI KakK €JUMHHUIa BUJa U 3BOJTOLHUHA.

JBmxymiue cuibl (hakTopbl) SBOIIOIUHN BUAOB B pupoze. MyTallMOHHBINA MpoLecc 1 KoOMOWHATUBHAS
M3MEHYMBOCTD. [lomy soHHbIe BOJTHBI U Apeiid reHoB. M30smus 1 MUrpamus.

EctectBenHblit 0TOOp — HanpaBisomui pakTop 3Bosouund. @opMbl €CTECTBEHHOTO 0TOOpA.

[IpucnocoOaeHHOCT, OpraHU3MOB Kak pe3ynbTarT HBoiouuu. [lpumepsl mnpucnocodbieHuit y
Oopranu3MoB. ApoMop(O3bl U HANOATANITAIUH.

Bun u BunooOpazoBanue. Kputepun Buaa. OcHoBHbIE (OpMBI BUI000pa3oBaHus: reorpaduyeckoe,
9KOJIOTMYECKOE.

MaKpOBBOJIIOLII/ISI. CDOpMBI 9BOJJIIOIINH: (1)I/IJI€TI/I‘-I€CK8,$I, JUBCPIrCHTHAA, KOHBCPIrCHTHAA, IMapajljiC/ibHasd.
H606paTI/IMOCTb 3BOJIFOIIHH.

[IpoucxoxaeHne oOT HECHEHUAIM3UPOBAHHBIX TMpeAKoB. [Iporpeccupyromias —crenuan3anusi.
AnantuBHas paauaius.

JdemoHcTpamum:

[Hoprpersr: K. JIunnei, XK. b. Jlamapk, Y. Jdapsun, B. O. Kosanesckuii, K. M. Bbap, 3. I'ekkens, .
Miomnep, A. H. CeBepiios.

Tabmuupl 1 cxemsl: «Pa3BuTHe oOpraHmdyeckoro Mupa Ha 3emiie», «3apojbllid I103BOHOYHBIX
KHUBOTHBIX», «ApxeonTepukc», «Dopmbl O00pbObI 3a cyliecTBOoBaHUE», «EcTecTBeHHBI 0TOOpPY,
«MHorooOpa3ue COpPTOB pacTeHuil», «MHoroodpasue TMOpOx JKUBOTHBIX», «llomymsmmmy,
«MyTanMoHHas W3MEHYUBOCTHY», «Apomopdosb», «Manoamantamum», «OOwWas aereHepaunus»,
«JIBmxymme cuinbl 3Bontonuny, «Kapra-cxema mapmipyra nyremectsuss Y. JlapBunay», «boppba 3a
cymectBoBaHuey», «lIpucnocobieHHOCT oOpranu3zMoBy», «leorpaduyeckoe BUA000pa3OBaHHEY,
«DKOJIOTUYECKOE BUI000pa30BaHHEY.

O6opynoBaHue: KOJUICKIIUS HACEKOMBIX C Pa3IMYHBIMU TUTIAMU OKPACKH, HA0Op IUIOMAOB M CEMSH,
kosutekiust «[IpruMepsl 3aIUTHBIX PUCTIOCOOTIEHHH Y KUBOTHBIX», MOJIeNIb «OCHOBHBIE HAIPABIECHUS
IBOJIIOLIMNY, 00bEMHas Moieb «CTpOEHHE TOJIOBHOIO MO3Ta TO3BOHOYHBIX .

buoreorpaguyeckas kapra mupa, Komiekuus «@DopMbl COXpPaHHOCTH HMCKOIMAEMbIX KHMBOTHBIX H
pacteHuii», wmonens ammmukanus «llepekpéct xpomocom», BIaxkHbIE Ipenaparsl «Pa3Butue
HacekoMoro», «Pa3BuTHe JATyIIKH», MUKpomnpemnapar «Jlpo3oduna» (Hopma, MyTaluu (GOpMbI
KPBUTBEB U OKPACKHU TEJa).

JlaboparopHble U MpaKkTUYecKue padoThbl:
JlaboparopHas pabota Ne 1. «CpaBHeHHE BUIOB 110 MOPPOIOTUIECKOMY KPUTEPHIO».

JIaGoparopnast pabora Ne 2. «Omnmcanue HpUCHOCOOJICHHOCTH OpraHW3Ma U €€ OTHOCHUTEIHHOTO
XapakTepay.

Tema 2. Bo3HUKHOBeHMe M pa3BUTHE KM3HU Ha 3emJie.

HOHaquBIe OpCACTAaBICHUA O 3apOXKIACHUHN XKU3HU. HaquLIe TUIIOTE3bl BOBHUKHOBCHUSA XHU3HU HaA
3emie: abuoreHe3 M TMaHCHEpMHUs. XUMHUYECKas HBONIONHS. AOHOTEHHBIH CHHTE3 OpraHUYEeCKHX
BEILIECTB W3 HEOPraHUYECKUX. OKCIEPUMEHTAJIbHOE MOJATBEPKIACHUE XUMUYECKOW HBOJIOLUU.
Hauanpabie sTanel Ononorudeckoit spomtonuu. ['mnoresa PHK-mupa. ®dopmupoBanre MeMOpaHHBIX
CTPYKTYpP U BO3BHUKHOBCHUC ITPOTOKJICTKHU. HepBHe KJICTKHU U UX 3BOJIFOIINA. cDOpMI/IpOBaHI/Ie OCHOBHBbIX
TPy KUBBIX OPTraHU3MOB.
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PazButue xu3nu Ha 3emiie mo spam u nepuojam. Karapxei. Apxeilckas ¥ MpOTEpO30MCKast 3pHI.
[Taneo3oiickas 3pa u e€ TmepUOAbl: KEMOPHHCKHUNA, OPJAOBHKCKHH, CHIYPUHUCKHM, JIEBOHCKHUH,
KaMEHHOYTOJIBHBIN, IEPMCKHU.

Me3so3oiickas 3pa 1 €€ Mepuoibl: TPUACOBBIN, OPCKUA, MEJIOBOM.
Kalino3oiickast 3pa 1 €€ nepro/ibl: MajJIeOreHOBbIMA, HEOr€HOBBIN, aHTPOIIOT€HOBBIM.

XapakTepucTuka KinumaTa U reoJIOrH4ecKux npoieccoB. OCHOBHBIE 3Talbl 3BOJIOLMH PACTUTEIHHOTO
Y )KMBOTHOTO MUpa. ApoMop(o3bl y pacTeHUi 1 KUBOTHBIX. [losiBIeHUE, paciBET U BHIMUpPAHUE TPYIII
YKUBBIX OPTaHU3MOB.

Cucrema OpraHMYecKOrO MHUpa Kak OTpakeHHe HBONOIMHU. OCHOBHBIE CHUCTEMATHUYECKHE TPYIIIIbI
OpPraHHU3MOB.

OBoNIOIMS YeJIOoBEKa. AHTPOINOJNOrMs Kak Hayka. Pa3BUTHE NpEICTaBIEHUN O MPOUCXOKACHUU
4yenoBeka. MeTrojpl u3ydeHHsl aHTpororeHeza. CXOJICTBAa M PpasziMuusl YeJOBEKa U >KUBOTHBIX.
CucremMaTn4eckoe MOJ0KEHHE YETI0BEKa.

JBmxymiue cuibl (hakTopbl) aHTpororenesa. HacienctBeHHass '3MEHYMBOCTh M €CTECTBEHHBIN 0TOOD.
OO01ecTBeHHBINH 00pa3 )KU3HU, U3TOTOBJIEHUE OPYIUI TPYy/1a, MBIILJIEHUE, PEYb.

OcCHOBHBIE CTaJlUM U BETBU DSBOJIIOIMH YEJIOBEKA: aBCTpajJomUTeKu, YemoBek ymenbid, YemoBek
npsMoxoaanmii, YenoBek HeaHnaepTanbckuii, YenoBek pazymublii. Haxoqku MCKOMaeMbIX OCTATKOB,
BpeMs CyIIECTBOBaHMsI, 001aCTh pacpOCTpaHEHUs], 00BEM rOJIOBHOTO MO3Ta, 00pa3 KU3HH, OPYAHS.

Yenoeueckue pacbl. OCHOBHbIE OOJIbIINE PACKL: €BPOIICOUIHAS (€Bpa3HUiiCKast), HEIPO-aBCTPAIOUHAS
(3kBaTOpHallbHAsA), MOHIrOJIOMJHAas  (a3MaTcKo-aMepuKaHckas). UepTel  MpPUCHOCOOIEHHOCTU
IIPEICTaBUTENIEH YEJIOBEUYECKMX pac K YCIOBHMSAM CYIIECTBOBAaHUSA. EIMHCTBO 4YelIOBEYECKHX pac.
Kpurtuka pacusma.

JdemoncTpanum:
IToptpetsr: @. Penu, JI. ITactep, A. 1. Onapun, C. Musep, I'. FOpu, Y. /lapsus.

Tabmuupr u cxembl: «Bo3uukHoBeHHEe CONHEYHOM CHUCTEMBI», «Pa3BUTHE OPraHUYECKOTO MHUpPay,
«PacTtutenbHas kineTka», «KuBoTHas kieTka», «lIpokapuotndeckas kierkay, «CoBpeMeHHas cucTeMa
OpraHUYEeCKOTO Mupay, «CpaBHEHHE aHATOMHYECKUX YEPT CTPOCHUS YEJIOBEKa U YEIOBEKOOOPa3HBIX
00e3bsiH», «OCHOBHBIE MeECTa MalleOHTOJIOTHYECKMX HAaXOJOK MPEIKOB COBPEMEHHOIO YEOBEKay,
«/lpeBHerimue moamn», «JIpesaue moan», «llepBpie COBpeMEHHbIE THOAN», «HeII0BEUECKHE pachD».

Ob6opynoBanne: Mymspku «lIporcxoxmeHue denmoBeka» (OFOCTHI aBCTPAJIONUTEKA, MUTEKAHTPOIIA,
HeaH/IepTaliblia, KPOMaHbOHIIA), CIIEMKH WU U300pakKeHHsI KAMEHHBIX OpYIUN MTePBOOBITHOTO YeJIOBEeKa
(kaMHH-yOTITIEpHI, pyOmiia, CKpebsa), TreoxXpoHoJorHueckas Tabnuma, Koyekmus «DopMbl
COXPAHHOCTH MCKOIAEMBIX )KHBOTHBIX U PACTCHHII.

JlabGoparopHble U NpaKkTUYecKue padoTbl:
[IpaxTuueckas padota Ne 1. «/3yueHune uckomnaeMbIX OCTaTKOB PaCTEHUH U JKUBOTHBIX B KOJUIEKIIUSIX).

DKCKypcust « IBONIOIHS OPraHMYECKOTO MUpa Ha 3eMJie» (B €CTeCTBEHHO-HAYYHBIN UITH KpaeBeTUeCKUn
My3ei).

Tema 3. Opranusmbl 4 OKpY KaloLIas cpejaa.

OKojorus Kak Hayka. 3aJauyd M pasfenbl 3KOJOTMU. MeTonbl 3KOJIOIMYECKHMX HCCIEI0BAHUM.
DKOJI0TH4ECKOe MUPOBO33PEHNE COBPEMEHHOTO YEJIOBEKA.

CpGI[I:I oOuTaHUA OpraHu3MoOB: BOJHasd, HA3CMHO-BO3AyIlIHAA, TIOUBCHHAA, BHYTPUOPIraHU3MCHHAs.
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Okonorndeckue pakropsl. Kiaccudukanms sxooruueckux Gpakropon: abuorndyeckue, OMOTHIECKUE U
aHTponoreHHsle. JleificTBue sKoI0rndeckrux (HakTopoB Ha OPraHU3MBI.

AlOunotnyeckue (QakTOphl: CBET, TemrepaTypa, BiIaxHoOcTh. dDotomepuomusm. Ilpucnocobnenus
OpPraHU3MOB K JIeHCTBHUIO abnoTHYeckuX (hakTopoB. buonornueckue puTMmsl.

buotnueckue akropsl. Buabl OMOTHYECKHUX B3aMMOACHCTBHI: KOHKYPEHIIMS, XUIITHUYECTBO, CUMON03
u ero @opmbel. Ilapasutusm, Koomepauus, MyTyalu3M, KOMMEHCaIM3M (KBapTUPAHCTBO,
HaXJICOHMYECTBO). AMEHcanu3M, HeHTpanu3M. 3HaYeHHWE OHOTHUYECKHX B3aUMOJICHCTBUN s
CYILIECTBOBAHUS OPIaHU3MOB B IIPUPOJIHBIX COOOIIECTBAX.

DKOJIOTHYECKHE XapaKTepUCTUKU Momyisiiuu. OCHOBHBIE MOKAa3aTeNH MMOMYJSIUU: YUCICHHOCTD,
IJIOTHOCTh, POXKAAEMOCTh, CMEPTHOCTb, IPUPOCT, MUTpalius. JInHaMUKa YUCICHHOCTH MOMYJISLUU U €&
perynsuus.

JdemoHcTpaumnu:
[optpetsr: A. 'ymbonpar, K. @. Pynse, O. ['ekkens.

Tabmumet u  cxembl: kapta «lIpupoanbie 30HBI 3emin», «Cpeapl OOUTaHUS OPTaHU3MOBY,
«Dotoneproanzmy, «llomymnsamumy, «3aKOHOMEPHOCTH POCTa YHCICHHOCTH MOMYJISIUN WH(Y30pUH-
Tydenbkny, «[luiesbie nenmy.

JlaGoparopHble U NpaKTHYecKue padoThbl:

JlaboparopHast pabota Ne 3. «Moposornueckre 0COOCHHOCTH PACTCHHUH U3 Pa3HBIX MECT OOUTAHUSY.
JlaboparopHas pabota Ne 4. «BnusiHue cBeTa Ha POCT M pa3BUTHE YEPEHKOB KOJIEyCay.

ITpakTryeckas padora Ne 2. «ITocuér MIOTHOCTH MOMYJISILMNA Pa3HBIX BUAOB PACTEHUI».

Tema 4. CooO1ecTBa U IKOJI0rHYECKHE CUCTEMBI.

CoobmiectBO opraHu3mMoB — OwuoneHo3. CTpyKTypsl OHOIIEHO3a: BHJIOBas, IPOCTPAHCTBEHHAs,
Tpoduueckas (nuuiesas). Bunpl-noMmuHanTel. CBsI3U B OHOLIEHO3E.

DKoJoruveckue cuctemMsl (3kocuctemsl). [ToHsTHE 00 dKOCHCTEME U OHroreorieHo3e. DyHKITMOHATBHBIC
KOMITOHEHTBI DKOCHCTEMBI: MPOAYIICHTHI, KOHCYMEHTBI, PelyleHThl. KpyroBopoT BellecTB M MOTOK
SHEpruM B 3KocucTeMme. Tpoduueckue (MUIIEBBIE) YPOBHU IKOCUCTEMBI. [IuieBbie 1ENMU U CETH.
OcHOBHBIE TTOKA3aTEeNH IKOCUCTEMBI: OroMacca, MPOAYKIUs. DKOIOTUYECKUE TUPAMHUIBI: TIPOAYKIIUH,
YUCIIEHHOCTH, Ouomacchl. CBOWCTBA JKOCHUCTEM: YCTOHYHMBOCTH, CAMOPETYISIHS, pPa3BUTHE.
Cyxkueccus.

HpI/IpO,Z[HBIC SKOCHUCTEMEBI. DKOCHCTEMBI 03ép H PCK. DKocucTeMa XBOMHOTO WU IMUPOKOJMCTBCHHOT'O
Jieca.

AHTpOHOFCHHLIC OKOCUCTCMBI. AFpOBKOCI/ICTCMLI. yp603KOCI/ICTCMLI. buonorundyeckoe 1 X03sMCTBEHHOE
3HAYCHHUE arpO3KOCUCTEM U yp603KOCI/ICTeM.

buopasnoobpasue kak (hakTop ycToiunBoCTH SKOcucTeM. CoXpaHeHue OMOIOTHIECKOT0 Pa3sHOOOpas3us
Ha 3eMIIe.

VYuenue B. U. Bepranckoro o 6uocdepe. ['panuiibl, coctaB u ctpykrypa 6uocdepsr. JKuBoe BemiecTso
u ero ¢pyukun. OcobeHHoctTu 6rochepsl Kak riodanbHOM 3KocUCTeMBI. J[MHaMUYecKkoe paBHOBECHE U
oOpaTHas cBsi3b B Onocdepe.

KpyroBopotsl BemiecTB U OMOT€OXMMHUYECKHE IMKIIBI AJIEMEHTOB (yriiepoja, a3oTa). 30HAJbHOCTh
ouocdeppl. OCHOBHBIE OMOMBI CYIIIH.
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YenoBeuectBO B Ouocdepe 3emiu. AHTPONOTeHHbIE wu3MeHeHHss B Ouocdepe. [mobanbHbIC
IKOJIOTUYECKUE TIPOOITIEMBI.

CocymecTBoBaHue TNpUpoAbl U 4yenoBedecTBa. CoxpaHeHHe OHOpa3HOOOpa3Ms KaK OCHOBA
ycroitunBoct Onocgeprl. OcHOBa pPalMOHAIBHOTO YIPABICHUS NPUPOJHBIMH pPECypcaMH M X
ucnoib3oBanue. JlocTimkeHust OMOJIOTHH M OXpaHa IPUPOIBL.

JdemoHcTpaumuu:
[Toptpetsr: A. JIx. Tencnu, B. H. Cykaués, B. N1. Bepnaackuii.

Tabmuuer u cxemsl: «Ilumessie nenmn», «bUOLEHO3: cOCTaB U CTPYKTypay, «lIpupoansie cooduiecTBay,
«Uenu nwuranus», «OKojoruueckas nupamunaa», «buochepa u uenosek», «Ikocucrema
LIMPOKOJINCTBEHHOI'O Jiecay, «IKOCUCTEMA XBOMHOIrO Jjeca», «buoleHo3 BomoéMmay, «ATrpOLEHO03»,
«IIpuMepHbIE aHTPOIOI€HHbIE BO3JACHCTBUS Ha MPUPOAY», «Ba)kHeHlIne UCTOUHUKHU 3arpsi3HEHHS
BO3/yXa U TPYHTOBBIX BO1», «Il04uBa — BaskHEHIas cocTaBistomas onocdepsn», «PakTopsl Aerpagauu
nouBy», «IlapHukoBblii 3ddexr», «PakTopsl pagMOaKTUBHOIO 3arpsi3HeHUs Ouocdepsl», «OOImas
CTpyKTypa Omocheps», «PacmpocrpaneHue xu3Hu B Ouochepe», «O30HOBBIA dKpaH OUOCHEphI»,
«KpyroBopot yriepoaa B 6uocdepe», «KpyroBopot a3ora B mpupoie.

Ob6opynoBanue: Monenb-anIuiMkanuss «TunuuHsle OHUOIEHO3bl», repbapuil  «PacTuTenbHble
cooOmiecTBay, Koyuteknnu «bruomenosy, «Bpennurenn Ba)XKHEHIINX CETbCKOXO3IUCTBEHHBIX KYJIBTYDPY,
repbapuy M KOJUIEKLIUU PACTEHUH U KUBOTHBIX, IPUHAJUIEkKAIUE K Pa3HBIM HKOJOTHYECKUM IpyIamMm
onHoro Buzaa, Kpacnas kuura Poccuiickoit @enepanuu, U300pakeHUsl OXpaHIEMbIX BUJIOB PaCTEHUN U
KUBOTHBIX.

TEMATHYECKOE INTAHUPOBAHUE

10 KJIACC
KoanuectBo
Ne n/m HaumeHoBaHue pa3iejioB M | yacoB DJIeKTPOHHbIE (uudposbie)
- TeM NMPOrpaMmbIl o0pa3oBaTe/bHbIE Pecypchl
Bcero
bu6mmoreka [JOK
1 buornorus xax Hayka 2 https://m.edsoo.ru/7f41837c
2 XKuBple cmcteMBl W UX 1 bubmmoreka [IOK
OpraHHu3anus https://m.edsoo0.ru/7f41837c
3 XUMUYeCKUM COCTaB g bubmioreka [[OK
CTPOCHHE KJIETKU https://m.edsoo0.ru/7f41837c
bu6nmoreka [JOK
4 FKMSHEACATENLHOCTS KICTKH 6 https://m.edsoo.ru/7f41837c
Pa3smuoxkeHune H bu6nmnoreka [JOK
5 MHIUBHIYalbHOS  PasBHTHE | 5 https://m.eds00.ru/7f41837¢c
OpraHU3MOB
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6 HacrecTBeHHOCTD g bub6nunorexa IIOK
U3MEHYHBOCTh OPTaHU3MOB https://m.edsoo0.ru/7f41837c
v Cenexkuust OPraHHU3MOB. | o bubmuorexa [IOK
OCHOBBI OMOTEXHOJIOTHH https://m.edsoo.ru/7f41837c
8 P L bubnmoreka [JOK
C3CPBHOC BpeMA https://m.edsoo0.ru/7f41837c
OBIIEE KOJIMYECTBO YACOB IIO 34
[MPOT'PAMME
11 KJIACC
KouaunyecTBo
Ne m/m HaumenoBanue pasjaeiioB | yacos DJIeKTPOHHbIE (undpossbie)
B U TeM NMPOrpamMmbl o0pa3oBaTebHbIE PECYPChI
Bcero
L S 9 bubmuoreka [JOK
BOJFOLMOHHA OHONOTHs https://m.edsoo.ru/741837¢
2 Bo3HukHOBEHME U pa3BUTHE 9 bubmuorexa [IOK
JKU3HU Ha 3emiie https://m.edsoo.ru/7f41837c
3 OpranusMsbl U OKpYy:Karo1as 5 bubmuorexa [IOK
cpena https://m.edso0.ru/7f41837c
A CoobimecTBa La bubnunoreka [JOK
HKOJIOTHYECKUE CUCTEMBI https://m.edsoo.ru/7f41837c
5 p 5 bubmuorexa [JOK
C3CPBHOC Bpemi https://m.edsoo.ru/7f41837c
OBLIEE KOJIMYECTBO YACOB 34
1O ITPOI'PAMME
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