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IHosicHUTEABbHAA 3aAIIMCKA

Pabouas nmporpamma 1o 6MOJIOTHH Ha YPOBEHb CPEAHETO OOIIEro 00pa3oBaHUs IS
obyvaronuxcst 10-11-x kiraccoB YOV «Akanemus» pazpaboTaHa B COOTBETCTBUU C
TpeOOBaHUSAMMU:

e @epnepanpHoro 3akoHa oT 29.12.2012 Ne 273-D3 «O06 o6pazoBanuu B Poccuiickoii
Denepauuny;

e mpukaza MunoOpHayku ot 17.05.2012 Ne 413 «O06 yTBepxkaeHnu GeaepaibHOro
rOCyJJapCTBEHHOTO 00pa30BaTeIbHOIO CTaHAApTa CPEeJHEro 00IIero 00pa3oBaHus»
(c u3MEHEHUAMH, BHECEHHBIMH MpHKa3oM Munnpocseiienus ot 12.08.2022 Ne
732);

o mnpukaza MunmnpocsemeHus ot 18.05.2023 Ne 371 «O6 yTBepxkaeHuu ¢eaepaibHoi
00pa3oBaTeNbHON MTPOTrpaMMBbl CPETHETO 00I1IEer0 00pa30BaHUMY;

o mnpukaza Munnpocsemienus ot 09.10.2024 Ne 704 «O BHeceHUH U3MEHEHH B
HEKOTOpbIE ITpuKa3sl MuHKCTEpCTBA NpocBenieHus Poccuiickon denepanuy,
Kacaromuecs geepaibHbIX 00pa30BaTEebHBIX MPOrPAMM HAYaIbHOTO OOIIEro
00pa3zoBaHus, OCHOBHOI'O 00111eT0 00pa30BaHUs U CPEIHETO OOIIETO
00pazoBaHUY,

e mnpukaza MunmnpocsemieHus ot 22.03.2021 Ne 115 «O6 yrBepxkaenuu [lopsaka
OpraHu3alluK U OCYIIECTBICHHS 00pa30BaTEIbHON IEATEILHOCTH 110 OCHOBHBIM
0011e00pa30BaTeIbHBIM ITPOrpaMMaM — 00pa30BaTEIbHBIM ITPOTPaMMaM
HAYaIbHOTO OOIIETr0, OCHOBHOT'O OOIIEr0 M CPETHETO 00LIer0 00pa3oBaHUsMY;

o Konnenuuu npenogaBanus yueObHoro npeamera «buonorusy,

o Konnenuuu sxonaoruyeckoro o0pa3oBaHus B cuctemMe o0I1ero o0pa3oBaHus;

o CII 2.4.3648-20 «CaHuTapHO-3MHIEMHOIOTUIECKHE TPEOOBAHUS K OpraHU3aIHIM
BOCMHUTAHUS U 00YyYEHHS, OTJbIXA U 03JOPOBJICHUS JETEH U MOJIOICKIY,
YTBEP)KJICHHBIX TOCTAHOBJICHHUEM IIIaBHOTO caHUTapHOTo Bpaya ot 28.09.2020 Ne
28;

o CanlluH 1.2.3685-21 «I'urnennueckne HOPMaTHUBBI U TPEOOBaHUS K 00ECTICUCHHIO
6e3omacHOCTH U (WTK) OE3BPEIHOCTH IS YelloBeKa (haKTOPOB CPEIbl OOUTAHHUS,
YTBEP)KJICHHBIX TOCTAHOBJICHHUEM IIIABHOTO caHUTapHOTo Bpaya ot 28.01.2021 Ne
2;

e y4eOHOTO IJIaHa CpeIHEro 00IIero oOpa3oBaHus, YTBEPKACHHOTO nmpukazom YOY
«Axagemus» ot 29.08.2025 Ne 130 «O BHeceHUH U3MEHEHUI B OCHOBHYIO
00pa3oBaTeNbHYI0 MPOrPaMMy CPETHETO OOIIEro 00pa3oBaHUs Y,

o (enepanbHOil paboueit mporpammsl o yueOHOMY npeamMeTy «buonorus» 6a3oBoro
YPOBHSI.

PaGouas nmporpamma opreHTHpOBaHa Ha 1IeeBble TPUOPUTETHI, CHOPMYITHPOBAHHbBIE B
¢benepanbHO pabodei mporpaMMe BOCIIMTaHUA U B paboueit mporpamme BocniuTanus YOY
«AxageMus.

ITpu pa3paboTke mporpaMmsbl IO OMOJIOTUU TEOPETHUECKYIO OCHOBY ISl OTIPE/IEICHUS
MO/IX0JI0B K (POPMUPOBAHHUIO COIEpKAHUSI yUeOHOTro npeaMeTa «bHoorus» cocTaBuIIn:
koH1entyaabHble nosnoxeHuss PI'OC COO o B3aMMO00YCIOBIEHHOCTH LIE€JIeH, CoepKaHus,
pe3yNbTaToB 00yUueHUs! M TpeOOBaHUN K YPOBHIO MOJTOTOBKU BBIITYCKHHUKOB, MTOJIOXKEHUS 00
OOIIMX LESIX ¥ MPUHLIHUIAX, XapaKTePU3YIOLINX COBPEMEHHOE COCTOSIHUE CUCTEMBI CPETHET0
obmero oopazoBanus B Poccuiickoit deneparuu, a TakxKe MOT0KESHUS O CIIeHPUKE



OMOJIOTHH, €€ 3HaYCHUH B IO3HAHUU KUBOU MPUPOJIBI U 00ECTIEUCHUH CYIIeCTBOBAHUS
4esioBedecKkoro oomecTsa. CorinacHo Ha3BaHHBIM TOJIOKEHUSIM OIIPEIEIEHbI OCHOBHbBIE
(GyHKIIUU TporpamMMbl 10 OMOJIOTHU U €€ CTPYKTYDA.

[IporpamMma o GuoIOTHU AAa€T MpeCTaBICHHE O LeNsX, 00 001ell crpaTerun oOy4deHus,
BOCIIUTAHMSI U PA3BUTHS O0YUAIOIIUXCS CPEeICTBAMU yaeOHOTo rpeaMera «bruomorusy,
orpezenseT 00s3aTreabHoe IPeIMETHOE COJIepKaHue, ero CTPYKTYpY, paciipe/iejeHHe 110
pazzenaM u TeMaM, PeKOMEHIyeMYIO MOCIIeIOBATEIbHOCTh U3YUCHHs YIeOHOTO MaTepHaa C
Y4E€TOM MEKIIPEIMETHBIX U BHYTPUIIPEIMETHBIX CBSI3€H, JIOTUKH 00pa30BaTEIbHOIO
Iporiecca, BO3pacTHBIX 0COOCHHOCTEH 00yYaroInXCs.

B mporpamme 1o OHOJIOTHH TaK)KE YYUTHIBAIOTCS TPEOOBaHUS K TUIAHUPYEMBIM JINYHOCTHBIM,
METaInpeIMETHBIM U IPEMETHBIM pe3yiibTaTaM 00y4eHus: B JOPMHUPOBAHUN OCHOBHBIX
BUJIOB y4€OHO-TI03HABATEIbHON JEATEIbHOCTH/yUeOHBIX ICHCTBUI 00YUYarOIIUXCS 10
OCBOCHHIO COJIEpKaHUsI OMOJIOrMYECKOr0 00pa30BaHuUs.

B nporpamme o 6uosoruu (10—-11-e kinaccel, 6a30Bblil YPOBEHB) peaii30BaH MPUHIIHIT
IIPEEMCTBEHHOCTH B U3y4eHUU OHOsIOrny, Onarofaps 4ueMy B Heil mpocMaTpuBaeTcs
HAIpPaBJICHHOCTh HAa Pa3BUTHE 3HAHUH, CBA3aHHBIX C (POPMHUPOBAHUEM €CTECTBEHHO-
HAy4YHOI'0 MMPOBO33pEHHsI, HEHHOCTHBIX OPUEHTALMH JTMUYHOCTH, SIKOJIOTUYECKOTO
MBILLIEHUS], IPEICTABICHUI O 310pOBOM 00pa3e )KU3HU U OEpEKHBIM OTHOLIEHUEM K
OKpy’Karoliel npupoaHoii cpene. [loaromy Hapsay ¢ n3ydeHueM o011e0noIOrHUYecKuX
TEOPHii, a TAK)KE 3HAHUW O CTPOCHUU >KUBBIX CHCTEM Pa3HOTO PAHTA U CYIIHOCTA OCHOBHBIX
IIPOTEKAIOIIMX B HUX MIPOLIECCOB B IIpOrpamMme 1o OMOJIOTHH yJIeIeHO BHUMaHHe
WCTIOJIH30BAHUIO TIOJTYYCHHBIX 3HAHUN B TIOBCETHEBHOW KHU3HH IS PEIICHUS TIPUKIIATHBIX
3aJa4, B TOM 4Kcie: MPo(UIaKTUKH HACIIEACTBEHHBIX 3a00JI€BaHUI YEeTI0BEKa, METUKO-
TeHETUYECKOr0 KOHCYJIbTUPOBAaHUS, 000CHOBAHUS SKOJIOTUYECKH LIENECO00pa3HOro
MOBEJICHUSI B OKPY>KaIOLIel MPUPOJHOM cpejie, aHanu3a BIUSHUS X03sIHCTBEHHON
NeSITeIbHOCTH YEeJIOBEKA Ha COCTOSIHUE MPUPOIAHBIX U HCKYCCTBEHHBIX 3KOCUCTEM. Y CUJICHHE
BHUMaHMs K IPUKIIAJHON HaNpaBiIeHHOCTH yuyeOHoro npeamera «bruonorusy npoauKkToBaHO
HE00X0IMMOCThIO O0eCTeueH s YCIOBUM JUIsl peIIeHrs OJHOM U3 aKTyaJbHBIX 3aja4
IIKOJIBHOTO OMOJIOTHYECKOro 00pa3oBaHusl, KOTOpas MpemnoaaraeT GopMupoBaHue y
o0yJaroluxcst ClIoCOOHOCTH aAaNTUPOBATHCS K U3MEHEHHSIM IMHAMUYHO Pa3BUBAIOLLIErOCS
COBPEMEHHOT'0 MUPA.

buonorust Ha ypoBHe cpeHero oo1ero oopa3oBaHus 3aHUMaeT BakHOe MecTo. OHa
obecnieunBaeT (hOpMHUPOBaAHKE Y OOYUAIONTUXCS MIPEACTABICHUHN 0 HAYYHOU KapTUHE MHPA,
pacmupsieT 1 000011aeT 3HAHHUS O KUBOW MPUPOJIE, €€ OTIMUNTEIFHBIX MPH3HAKAX —
YPOBHEBOI OpraHM3alyy 1 SBOJIIOLUH, CO3AAET YCIOBUS Ul TO3HAHUS 3aKOHOB KHBOU
pUPOIBI, OPMHUPOBAHUS (PYHKIIMOHATBHON IPaMOTHOCTH, HABBIKOB 3J[OPOBOTO H
6e30macHOro 00pa3a >KU3HHU, SKOJIOTHYECKOTO MBIIIJICHHS, IIEHHOCTHOTO OTHOILIEHUS K
YKUBOU IIPUPOJE U YETIOBEKY.

Bonbiioe 3HaueHne OGMOIOTHS UMEET TaKXKe JIJIsl peLIeHHs] BOCIIUTATENIbHBIX U Pa3BUBAIOLIUX
3aJ1a4u CpeHero oo01ero oopa3oBaHus, CoOLUANN3aLUU o0yJaromuxcs. M3yuenue 6uonoruu
oOecrnieunBaeT ycinoBus A GOPMUPOBAHUS UHTEIUIEKTyalIbHBIX, KOMMYHUKAIIMOHHBIX U
MH(POPMAIIMOHHBIX HABBIKOB, 3CTETUYECKOH KYJIbTYpbI, CHOCOOCTBYET MHTETpalluu
OMOJOTrMYECKUX 3HAHUH C MPEACTABICHUSIMH U3 APYTUX YUeOHBIX IPEIMETOB, B

YaCTHOCTH (PU3MKH, XMMUU U reorpadun. HazBaHHBIE MON0XKEHUS O peAHA3HAYCHUU



yueOHOro npeamera «buonorus» cocTaBuiIN OCHOBY AJIs ONpeesieHus OIX0J0B K 0TOOpY U
CTPYKTYPHUPOBAHHIO €TO COJACPIKAHHUS, TIPEJICTABICHHOTO B IPOrpaMMe TI0 OUOJIOTHH.

OT16op comeprkanust yaueOHoro npeamera «buonorus» Ha 6a30BOM ypOBHE OCYILIECTBIICH C
MO3ULMH KyJIBTYpOCOOOpPa3HOro MOIX0/1a, B COOTBETCTBUU C KOTOPHIM 00yUaroIuecs
JOJDKHBI OCBOUTH 3HAHUS M YMEHHUS, 3HAUMMBbIE 17151 JOPMHUPOBAHUS OOILEH KYIbTYpBHI,
OIIpeAEIAIOIIME aICKBAaTHOE IIOBE/ICHUE YEJI0BEKa B OKPY KaIOLEH IIPUPOIHON cpere,
BOCTpeOOBAaHHBIE B IOBCEIHEBHOM KU3HU M MPAKTUYECKOH nesTenbHoCcTH. Ocoboe MecTo B
9TOW CUCTEME 3HAHUM 3aHMMAIOT 2JIEMEHTBI COJAEPKAHUs, KOTOPBIE CIIy>KaT OCHOBOM IS
(bopMHUpOBaHUS IPEJCTABICHUN O COBPEMEHHOM €CTECTBEHHO-HAYYHOIH KapTHHE MUpPA U
LIEHHOCTHBIX OPHUEHTALMSIX JINYHOCTH, CIIOCOOCTBYIOIIMX I'yMaHU3aUH OMOJIOIMYECKOI0
oOpa3oBaHUs.

CTpyKTypHpOBaHHUE COAepKaHHs y4eOHOTO MaTepuaa B porpaMMe o OuoIoruu
OCYIIECTBJIEHO C YYETOM MPUOPUTETHOTO 3HAYCHUS 3HAHUHN 00 OTIUYUTEIHHBIX
O0COOCHHOCTSIX KUBOM MPUPOBI, O €€ YPOBHEBOW OpraHMU3aIliy U 3BOIOIMU. B
COOTBETCTBHUH C 3TUM B CTPYKTYype yueOHOTro npeamMera «buosiorusy BIIeIEHbI CIETYIOITNe
coJiepkaTeNbHble TMHUU: «bronorus kak Hayka. MeToasl Hay4yHOTro Mmo3HaHus», «KineTka
Kak OmoJsiornueckas cuctemay, «Opranusm kak Ouosiornueckasi cuctemay, «Cucrema u
MHOT'000pa3ue OpraHudeCcKOro MUPay, « IBOJIOLHS JKHBOW MPUPOB», « IKOCHCTEMBI U
MPUCYIIIHUE UM 3aKOHOMEPHOCTI.

Lenp u3yuenus: yuebHoro npeamera «brosorus» Ha 6a30BOM YPOBHE — OBIIAJICHHE
00yYaroIUMUCS 3HAHUSAMH O CTPYKTYPHO-(DYHKIIHOHAILHOW OpPTaHU3aIH KUBBIX CUCTEM
pPa3HOTro paHra ¥ MpUOOPETEHNE YMEHUM UCTIONB30BaTh STU 3HAHUS JJII TPAMOTHBIX
JEHCTBHUI B OTHOIIEHNH OOBEKTOB KUBOM MPUPOIBI M PEIICHHS PA3TUYHBIX KU3HEHHBIX
npoOJeM.

Z[OCTI/I)KCHI/IG eI NU3YyYCHHUA yqe6Hor0 npeamMeTa «buonorus» Ha 6a30BOM YPOBHEC
o0OecIeunBaeTCs PCLICHUEM CICAYIOMX 3a4a4.

e OCBOCHHE OOYYAIOIIMMHUCS CHCTEMBI 3HAHHIA O OMOJIOTHYECKUX TCOPHSIX, YICHHUSIX,
3aKOHAX, 3aKOHOMEPHOCTSX, TUTIOTE3aX, MpaBUiiaX, CIyKalllUX OCHOBOH st
(GbopMUPOBAHHUS MPEICTABICHUI O €CTECTBEHHO-HAYYHON KapTHHE MUPaA, O METOAaX
HAYYHOTO MO3HAHUS, CTPOCHHUH, MHOTOOOPa3uu U OCOOEHHOCTSX JKUBBIX CUCTEM
Pa3HOTO YPOBHS OpPTaHU3AINH, BBIIAIONUXCS OTKPBITUSIX H COBPEMEHHBIX
UCCJICIOBAHMIX B OMOJIOTHH,

e (opMHUpOBaHUE y 00YJAIOIINXCS TTO3HABATEIHHBIX, HHTCIUICKTYATbHBIX H
TBOPUYECKUX CIIOCOOHOCTEH B MPOIIECCE aHANU3a JAHHBIX O MYTAX Pa3BUTHS B
OMOJIOTUN HAYYIHBIX B3TJISAOB, UJICH H ITOJIX0JI0B K U3YYCHHUIO KUBBIX CUCTEM
pa3HOTO YPOBHSI OpraHU3aIny,

e CTAHOBJICHHE y O0yUaronuxcs oOIIeH KyIbTyphl, (PyHKIIMOHAIHLHOW IPAMOTHOCTH,
pa3BUTHE YMEHUN OOBSCHSTH M OLEHUBATH SBJICHUS OKPY>KAIOIIETO MUPA KHUBOM
MIPUPOJIBI HA OCHOBAHWW 3HAHWU U OITBITA, TOJYYCHHBIX TIPU U3YYCHUH OMOJIOTHH,

e (¢opMupoBaHUE y 00YJAOMIUXCS YMEHUH WILTIOCTPUPOBATH 3HAUCHUE
OMOJIOTUYECKHUX 3HAHWUU B IPAKTHYCCKOH JEITCILHOCTH YEJIOBEKA, PA3BUTHH
COBPEMEHHBIX MEJIUIIMHCKUX TEXHOJIOTHIA U arpoOMOTEXHOIOTHH;

e BOCIHTaHUE YOSKICHHOCTH B BOBMOXHOCTH TIO3HAHUS YEIIOBEKOM >KHBOU
MPHUPOJIBI, HEOOXOIUMOCTH OEPEKHOTO OTHOIICHHS K HEH, COOMIOICHIS 3THIECKUX
HOPM IIPH MTPOBEACHNUN OMOJIOTHYECKUX UCCIICAOBAHUIA;



e OCO3HaHUE IIEHHOCTH OMOJIOTHYECKUX 3HAHUH JUIsl IOBBIIICHUS YPOBHS
IKOJIOTHUYECKOH KYJIbTYPHI, 11 (POPMHUPOBAHKS HAYTHOTO MUPOBO33PEHUS,

e TPUMEHEHUE MPHOOPETCHHBIX 3HAHUN ¥ YMCHUH B TIOBCETHEBHOW KHU3HH IS
OLICHKH ITOCJEACTBUI CBOEH IEATEIIbHOCTH IO OTHOLICHUIO K OKPY>KalOIIEn Cpeie,
COOCTBEHHOMY 3JI0POBBIO, 00OCHOBAHHE U COOTIOICHUE MEP NMPOPUIAKTUKH
3a00JI€BaHUH.

B cucreme cpennero obmero oopazoBanus «buonorusy, usydaemas Ha 6a30BOM ypOBHE,
ABJIsIETCS 0053aTENIbHBIM YUEOHBIM ITPEIMETOM, BXOAIINM B COCTAB MIPEIMETHOM 0bacTu
«EcTecTBEeHHO-HayUYHBIE [TPEIMETHD.

Jlst m3ydenust Ouoaoruy Ha 6a30BOM YPOBHE CPEIHETO 00I1ero 00pa3oBaHusl OTBOAUTCS 68
yacoB: B 10-m kimacce — 34 yaca (1 uac B Henento), B 11-m kiacce — 34 yaca (1 gac B
HEJIEIO).

J1ia peanuzanuy mporpaMMbl UCTIONIB3YIOTCS Y4€OHUKH, JOMYIIEHHBIE K UCIIOJIb30BAHHIO
MIPU peai3alii UMEIOIINX TOCYAapCTBEHHYIO aKKPEIUTAllUI0 00pa30BaTeIbHbIX IPOTrpaMM
Ha4yaJbHOTO OOIIEro, OCHOBHOT'O OOIIET0, CpeIHEro 00IIero 00pa3oBaHus OPraHU3alUsIMH,

OCYIIECTBISIONIMMU 00Pa30BaTEeNbHYIO NEATEILHOCTD, TPUKa30M MHHITPOCBEIICHHS OT
26.06.2025 Ne 495:

o buonorus, 10 knacc/ [Taceunuk B.B., Kamenckuit A.A., Pyouos A.M. u apyrue
/Mox pex. IMaceunuka B.B., Akunonepaoe o0mecTBo «M31aTeascTBo
"IIpocsemienue"»;

e buonorus, 11 knacc/ [Maceunuk B.B., Kamenckuii A.A., Pyomnos A.M. u apyrue
/Mon pen. INaceunuka B.B., Akunoneproe 061iecTBo «M3maTenscTBo
"[IpocBemienue";

DNeKTpPOHHBIE 00pa30BaTEIILHEBIC PECYPCHI, JOMYIIEHHBIC K HCITOJIB30BAHUIO MPHU PeaTn3aIiuu
00pa3oBaTeNbHBIMH OPTraHU3AIUIMU, UMEIOIIMMH FOCYAaPCTBEHHYIO aKKPEAUTAIIHIO,
00pa3oBaTeNbHBIX MPOrPaMM HayaabHOTO OOIIEro, OCHOBHOTO OOIIETO, CPETHETO OOIIETO
oOpa3zoBanus npukazoMm Munnpocsemienus oT 23.07.2025 Ne 551: https://foxford.ru/,
https://edsoo.ru/, https://www.yaklass.ru/, https://uchi.ru/

IlnanupyemMble pe3yJabTaThl
OCBOEHHS NMpeaMera

CornacHo ®I'OC COO ycraHaBiIMBaOTCS TPeOOBaHUS K pe3yIbTaTaM OCBOCHHUS
00yYaroIMUMHUCS MPOrPaMM CpPeTHET0 001Iero 00pa3oBaHus: TMYHOCTHBIM, METAPEIMETHBIM
" NpCAMETHBIM.

JINYHOCTHBIE pe3yJabTAaThl


https://foxford.ru/
https://edsoo.ru/
https://www.yaklass.ru/

B cTpyKType TMYHOCTHBIX PE3yJIbTaTOB OCBOEHUS MpeaMeTa «bruosiorus» BblIEIEeHbL
CJICAYIOIINE COCTABIISIONINE. OCO3HAHUE 00YUAIOUIMMHUCS POCCUHCKOM Ipa)1aHCKON
UJEHTUYHOCTH — TOTOBHOCTH K CAMOPAa3BUTHIO, CAMOCTOATEIBHOCTH U CAMOOIIPECIICHUIO,
HaIn4yue MOTHUBAIlUU K 06y‘IeHI/IIO 6I/IOHOFI/II/I, HCJICHAIIPAaBJICHHOC pa3BUTHUC BHYTPCHHHUX
yOex1eHUI TMYHOCTU Ha OCHOBE KIIFOUYEBBIX LIEHHOCTEW U MCTOPUYECKUX TPaIULIi
pa3BUTHs OMOJIOTHYECKOTO 3HAHHS], TOTOBHOCTD U CIIOCOOHOCTH 00YYaIOIINXCS
PYKOBOJCTBOBAThCSI B CBOEH AEATEIbHOCTH IEHHOCTHO-CMBICIIOBBIMH YCTAHOBKAaMH,
MPUCYLIUMH CUCTEME OMOJIOTMUECKOT0 00pa30BaHMsl, HAJIMUKE IKOJIOTHYECKOTO
IIPAaBOCO3HAHUS, CIOCOOHOCTU CTaBUTh LIEJIN U CTPOUTH )KU3HEHHBIE TUIAHBI.

JIn4HOCTHBIE pe3ybTaThl OCBOCHUS MpeaMeTa « bronorush J0CTUTaloTCs B €IUHCTBE
y‘-IGGHOfI ¥ BOCITUTATEILHOM ACATCIIBHOCTH B COOTBCTCTBHHU C TPpaAUIITHMOHHBIMU pOCCHﬁCKHMH
COLIMOKYJIBTYPHBIMH, HCTOPUYECKUMH U TyXOBHO-HPABCTBEHHBIMU IIEHHOCTSIMU, MPUHSATHIMH
B OOIIECTBE MPaBUIAMH U HOPMaMH TTOBEICHHUS U CIIOCOOCTBYIOT MPOIECCaM CaMOTIO3HAHMSI,
CaMOBOCIIUTAHUS M CaMOPAa3BUTHS, PA3BUTUS BHYTPEHHEH MO3UIMH JTUYHOCTH, TATPUOTU3MA,
YBaXKEHUS K 3aKOHY U IPABOMOPSIKY, YEIOBEKY TPYyHda U CTapLIEMy IIOKOJICHHUIO, B3aUMHOI'O
yBa)KeHHUS, OEPEKHOT0 OTHOIICHHSI K KYJIbTYPHOMY HACIIEIUIO U TPAIUIIUSIM
MHOTOHaLIMOHAJIBHOTO Hapozaa Poccuiickoi denepaunu, NpUpoOJIE U OKPYKAIOIIECH Cpee.

JIMYHOCTHBIE pe3yIbTaThl OCBOEHUS yueOHOro npeamera «bruonorus» J0mKHbI OTpakaTh
TOTOBHOCTB U CIIOCOOHOCTH 00YHYaIOUINXCSI PyKOBOJICTBOBATHCS CHOPMHUPOBAHHOM
BHYTPEHHEH MO3ULMENH JTMYHOCTH, CUCTEMON LIEHHOCTHBIX OPUEHTALINH, TO3UTUBHBIX
BHYTPEHHUX YOEKIEHHUI, COOTBETCTBYIOIIMX TPAJULMOHHBIM LIEHHOCTSIM POCCUHCKOIO
o0111ecTBa, paCUIMPEHHE KU3HEHHOTO OIIbITa U OIBITA JAEATEIILHOCTH B MPOLIECCE PeaT3allU
OCHOBHBIX HaIlPaBJICHUI BOCIIUTATEIBHON JEATEIbHOCTH, B TOM YUCJIE B YACTH:

1) rpa:kIaHCKOro BOCIIMTAHMSA:

e CcPOPMHUPOBAHHOCTH IPAKIAHCKON MO3UIIUN 00YUAIOIIETroCs KaKk aKTUBHOTO U
OTBETCTBEHHOTO WICHA POCCHICKOTO OOIIECTRA,;

e O0CO3HAHUE CBOMX KOHCTUTYIIMOHHBIX MIPaB U 00SI3aHHOCTEH, YBa)KECHHE 3aKOHA U
MPaBOIIOPALIKA,

e TOTOBHOCThH K COBMECTHOI TBOPYECKOH AESITENFHOCTU MPH CO3aHUH YIEOHBIX
HpOGKTOB, peHICHI/II/I y‘-Ie6HI)IX U ITO3HABATCJIBHBIX 3a/a4, BBIIIOJTHCHUHN
OMOJOTUYECKHUX YKCIIEPUMEHTOB,

e CIOCOOHOCTH OMPEEIAThH COOCTBEHHYIO TTO3UIIUIO 110 OTHOIIEHHUIO K SIBIICHUSAM
COBPEMEHHOM JKU3HU U OOBSICHSTH €€;

[ YMeHI/Ie y‘-H/ITI)IBaTI) B CBOUX ﬂeﬁCTBHﬂX HeO6XO,ZII/IMOCTB KOHCTPYKTI/IBHOFO
B3aMMOJICHCTBUS JIFOJIEH C pa3HBIMH YOSKICHUSIMU, KyJIbTYPHBIMU [IEHHOCTSMU U
COLIMAJIBHEIM ITOJIOXKECHUEM,

e TOTOBHOCTH K COTPYJHUYECTBY B MPOIIECCE COBMECTHOTO BHITIOTHEHUS YUEOHBIX,
IIO3HABATCIIbHBIX U UCCIICO0OBATCIIbCKUX 3a1a4, YBa)KI/ITe.]'H)HOl"O OTHOHICHUSA K
MHEHUIO OMIMOHEHTOB MPH 00CYX JACHUU CIIOPHBIX BOIPOCOB OMOJIOTHYECKOTO
COJICPKaHUS,

e TOTOBHOCTH K TYMAaHUTAPHOU U BOJOHTEPCKON JESITENHLHOCTH;

2) IATPHOTHYECKOTO BOCTIUTAHHUS

e CcOPMUPOBAHHOCTH POCCUNCKOMN TPAXKIAHCKON HICHTUIHOCTH, MATPHOTU3MA,
YBa)X€HUA K CBOEMY HapoOJy, 4yBCTBa OTBETCTBEHHOCTH nepel PoauHoi, ropgoctu



3a CBOM Kpaii, cBot0 PoiHy, CBOM SI3bIK U KYJBTYPY, MPOLLIOE U HACTOSIIEE
MHOT'OHallMOHAJILHOTO Hapoaa Poccuy;

e I[ICHHOCTHOE OTHOIICHHE K IPUPOAHOMY HACJIEIUIO U MaMSTHUKAM IPUPOIBI,
JOCTH>KeHUsIM Poccuu B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTHUSX, TPY/IE;

e CrOCOOHOCTH OLEHUBATh BKJIA/l POCCUNCKUX YUEHBIX B CTAHOBJICHHUE U Pa3BUTHE
OMOJIOTUY, TOHUMAaHW 3HAYCHUsI OMOJIOTHH B TIO3HAHUW 3aKOHOB TIPUPO/IBI, B
JKU3HU YeJIOBEKa M COBPEMEHHOI0 OOIIECTBA,;

e wmjeliHas yOeXICHHOCTh, TOTOBHOCTD K CITY>KEHUIO U 3anmre OTedecTna,
OTBETCTBEHHOCTH 32 €ro cyAb0y;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMSA:

e OCO3HAHUE TYXOBHBIX LIEHHOCTEN POCCUKCKOTO HAPOAA,;

e c(hOpPMUPOBAHHOCTHh HPABCTBEHHOT'O CO3HAHUS, S THYECKOTO TTOBEACHUS;

e CIOCOOHOCTH OIEHUBAThH CHUTYAIUIO ¥ IIPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTHUPYSCh Ha MOPAJIbHO-HPABCTBEHHbBIE HOPMBI U LIEHHOCTH,

e OCO3HAHUE JIMYHOTO BKJIA/Ia B OCTPOCHHUE YCTOMYHBOTO OYIyIIEro;

e OTBETCTBEHHOE OTHOILIEHHE K CBOMM POJIUTEIISIM, CO3JJAaHUI0 CEMbU Ha OCHOBE
OCO3HAHHOTO MPUHSATHUS LIEHHOCTEN CEMEMHOM KU3HU B COOTBETCTBUH C
TpaauuusMu Hapo10B Poccuu;

4) 3¢TeTHYECKOr0 BOCIIUTAHUS

e 3CTETUYECKOE OTHOLIEHHE K MUPY, BKIIIOUasl 3CTETUKY ObITa, HAYYHOT'O U
TEXHUYECKOT0 TBOPUYECTBA, CIIOPTA, TPyZa, OOIIECTBEHHBIX OTHOILICHHIHA;

e IIOHMMAaHHWE YMOIMOHAIIBHOIO BO3/IEUCTBUS KUBOM IIPUPOABI U €€ [IEHHOCTH;

e TOTOBHOCTb K CAMOBBIPAKCHUIO B Pa3HBIX BUJAX UCKYCCTBA, CTPEMIICHUE
IIPOSIBJIATH KA4ECTBA TBOPYECKOU JINYHOCTH;

5) pusuyeckoro BocnuTanus, GopMHPOBAHUS KYJIbTYPbI 310POBbSI 1 SMOLHOHAIBHOIO
Os1aromostyqusi:

e TIOHMMAaHHUE U Pean3alusl 3[0POBOT0 U OE30MacHOro 00pasa KU3HH (310poBOE
nuTaHue, coOI0IeHe TUTHEHNYECKUX MTPaBUl U HOpM, cOaTaHCUPOBaHHBIN
PEXKUM 3aHITHI U OTIbIXA, PeryJIsipHas pu3nUecKkas aKTUBHOCTB), OEPEIKHOTO,
OTBETCTBEHHOI'O 1 KOMIIETEHTHOT'O OTHOILIEHHS K COOCTBEHHOMY (PU3NYECKOMY U
MICUXUUYECKOMY 3/I0POBBIO;

e TIOHHMMAaHUE [IEHHOCTH MPaBUJ UHIUBUIYATBHOTO U KOJUIEKTUBHOI'O O€301acHOTO
MOBEJICHUS B CUTYALIUAX, YTPOXKAIOIIUX 30POBbIO U KU3HU JIOACH;

e OCO3HAHHUE MOCJIECTBUI U HETIPUATHSI BPEIHBIX MPHUBbBIUEK (yIOTpEeOICHHSI
QIIKOTOJIs, HAPKOTUKOB, KypEeHUSI);

6) TPy10BOr0 BOCIIMTAHUSI:

e TOTOBHOCTH K TPpyAy, OCO3HAHUC HECHHOCTH MAaCTECPCTBA, pr,lIOJ'IIO6I/IC;

e TOTOBHOCTb K aKTUBHOH JACATCIIbHOCTH TEXHOJIOTUYECKON U COL[PI&HLHOﬁ
HaIpaBJICHHOCTH, CIIOCOOHOCTH HHULUHUPOBATH, IJIAHUPOBATE U CaAMOCTOATCIIBHO
BBIIIOJIHATH TaKyt0 ACATCIIbHOCTD,



e HHTEpEC K pa3IHuHbIM cepam NpodhecCHOHAIBHON NesITeIbHOCTH, YMEHHUE
COBEpILIATh OCO3HAHHBIN BHIOOP Oyayliel mpodeccuu U pearn3oBbIBaTh
COOCTBEHHBIE KU3HEHHBIE IUIaHBI;

e TOTOBHOCTH U CLIOCOOHOCTH K O0OPa30BaHMIO U CAMOOOPA30BaHUIO HA MPOTSHKEHUH
BCEU JKU3HU,

7) 3K0JIOrH4eCKOro BOCIIUTAHMSA:

e DKOJIOTMYECKH LIeJIeCO00pa3HOe OTHOLIEHUE K MPUPOJIC KAK UCTOUHUKY JKU3HU Ha
3emJie, OCHOBE €€ CYyILIECTBOBAHMUS,

e TIOBBIIICHHUE YPOBHS IKOJIOTUYECKOUN KYIBTYPBI: IPHOOPETEHUE OIBITA
MJIAHUPOBAHUS MOCTYIIKOB U OIIEHKH UX BO3MOXKHBIX MTOCIEACTBUM 1JIsI
OKPYXaIOIE Cpebl;

e 0CO3HAHUE II00aTBHOTO XapaKkTepa SIKOJIOTHUECKUX MpoOeM U My Tel UX pelieHus;

e CIOCOOHOCTH MCIIOJIB30BATh MPUOOPETAEMBIC TPU H3yUYCHUU OHOJIOTHH 3HAHUS U
YMEHHUS PU PeLIeHUH MPo0JIeM, CBA3aHHBIX C PallHOHATBHBIM
IPUPOIOIOIB30BaHNUEM (COOTIOICHUE MTPABIJI TIOBEACHHUS B IIPUPO/IE,
HaIlpaBJIECHHBIX Ha COXPAHEHHUE PABHOBECHS B SKOCUCTEMAX, OXpaHy BUJOB,
9KOCUCTEM, Orochepsl);

e AKTHBHOE HENPUATHE IECUCTBUM, IPUHOCAUINX BPEl OKPYIKAIOIIEH PUPOTHON
cpelie, yMEHUE TIPOTHO3UPOBATh HEOJIArONMPHUSTHBIC YKOJIOTHYECKUE TIOCTICICTBHS
MpEANPUHUMAEMBIX ACHCTBUHN U NIPEJOTBpaALIATh UX;

e HAJIWYHE PA3BUTOrO HKOJOTHYECKOTO MBILIJIEHHUS, SKOJIOTHYECKON KYJIbTYPbI, OIbITa
JIEATEIbHOCTH 3KOJIOrMYECKOM HAMPaBIEHHOCTH, YMEHUS! PYKOBOJICTBOBATHCS UMHU
B IM03HABATEIbHON, KOMMYHUKATUBHOM U COLIMATIbHOM MPAKTUKE, TOTOBHOCTH K
YYaCTHUIO B IIPAKTUYECKOU JEATEIbHOCTH dKOJIOTMYECKOW HAIIPABICHHOCTH,

8) HeHHOCTH HAYYHOI'O MIO3HAHMSI:

c(OpMHUPOBAHHOCTH MUPOBO33PEHMSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO

pa3sBUTHSI HAYKH U OOIIECTBEHHOM NMPaKTUKH, OCHOBAHHOTO Ha AMAJIOre KyJbTYp,

CIOCOOCTBYIOILIETO OCO3HAHUIO CBOEr0 MECTA B MOJIMKYJIBTYPHOM MHUPE;

e COBEpIIECHCTBOBAHUE SI3bIKOBOM M YMTATEIBCKOM KYJIBTYPBI KaK CpEICTBA
B3aMMOJICHCTBUS MEKIY JTIOAbMH U MO3HAHUS MUPA,;

e TIOHMMaHHUE cleU(PHUKN OMOJIOTHH KaK HAyKH, OCO3HAHUS €€ POJIH B
(GbOopMUPOBAHNUHN PALIMOHAIBHOIO HAYYHOT'O MBIIIJICHUS, CO3JaHUH 11ETI0CTHOTO
npezcTaBiIeHns 00 OKpY>KarolleM MUpE KaK O €IMHCTBE MPUPO/Ibl, YETIOBEKA U
oOuiecTBa, B MO3HAHUU MPUPOTHBIX 3aKOHOMEPHOCTEHN U pelIeHUH MPo0iieM
COXPAaHEHHUs IPUPOAHOIO PAaBHOBECHS,

e yOEXJIEHHOCTb B 3HAUMMOCTH OMOJIOTUH J1JIsi COBPEMEHHON IIUBUIN3AIUH:
o0ecreyeHnss HOBOTO YPOBHS pa3BUTHUSI MEIUIIMHBI, CO3/IaHUE MEPCIIEKTUBHBIX
OMOTEXHOJOTHH, CTOCOOHBIX pelIaTh PeCypCHbIE MPOOIEMBbI Pa3BUTHUS
4eJI0BEYECTBA, MOUCKA IyTeH BbIX0Ja U3 III00ATBHBIX HKOJIOTHUYECKUX MPOOIeM U
oOecrnievyeHus rnepexoia K yCTONYMBOMY Pa3BUTHIO, pAallMOHATILHOMY
UCIIOJIb30BaHUIO MPUPOAHBIX PECYPCOB U (POPMUPOBAHUIO HOBBIX CTaHIApTOB
KU3HU,

e 3aMHTEPECOBAHHOCTH B MOJTYYEHUU OMOIOTHYECKUX 3HAHUH B LIEJISIX MOBBIIICHUS

001el KyJabTypbl, €CTECTBEHHO-HAYYHON TPAMOTHOCTH, KaK COCTaBHOM 4acTH

(YHKIHMOHATIBHON IPaMOTHOCTH 00yUaromuxcs, GOpMUPYEMOil IPH U3yYEHUHU

OHMOJIOTHH,



e TIOHMMaHHUE CYIIHOCTH METOIOB ITO3HAHUS, UCIIOJIb3yEMbIX B €CTCCTBEHHBIX HAyKaX,
CIIOCOOHOCTH HMCIIOJIH30BATh MMOTyYaeMbIe 3HAHUS /ISl aHAIIN3a U O0BICHEHUS
SIBICHUH OKPY’KAOIIIEr0 MUPA U MIPOUCXOAIINX B HEM U3MCHCHHH, YMEHHE JICJIaTh
06OCHOBaHHBIe 3aKJIFOYCHHA Ha OCHOBEC Hay'-IHBIX q)aKTOB U UMCHOIIIUXCA TAaHHBIX C
IEJTBIO TIOJYYEHHS JIOCTOBEPHBIX BBIBOJIOB;

e CMOCOOHOCTH CAMOCTOSITEIPHO UCTIIOIB30BaTh OMOJIOTHUSCKUE 3HAHUS JUIS PEIICHUS
po0JIeM B PEATTbHBIX )KH3HCHHBIX CUTYAIIHSIX;

e 0OCO3HAHUE IICHHOCTH HAYYHOH JEATEIbHOCTH, TOTOBHOCTH OCYIIECTBIISITh
IIPOSKTHYIO ¥ UCCIICI0BATEIbCKYIO IeITEIbHOCTh MHIUBHIYAJIbHO M B TPYIIIIC;

e TOTOBHOCTH M CIIOCOOHOCTB K HEIIPEPHIBHOMY OOPAa30BAHHIO M CAMOOOPA30BAHMIO, K
AKTUBHOMY ITOJIYYCHHUIO HOBBIX 3HAHUM 10 OMOJIOTHU B COOTBETCTBHH C
KU3HCHHBIMU HOTpG6HOCT$IMI/I.

MeTanpeﬂMeTHme PE3yabTaTbl

MetanpeameTHble pe3yabTaThl OCBOEHHUS yueOHOro npeamera «brnosorush BKIIOYAIOT:
3Ha4MMBble Ui (POPMHUPOBAHUS MUPOBO33PEHUS 00YUAIOIIUXCSA MEKANCHUIUIMHAPHBIE
(MexxnpeIMeTHBIC) OOLICHAYYHBIC IOHSATHS, OTPAXKAIOIIUE [EIIOCTHOCTh HAYYHOW KapTHHBI
MHpa ¥ CHer(UKy METOJ0B [TO3HAHUS, UCIIOIb3YEMbIX B €CTECTBEHHBIX HayKax (BELIECTBO,
SHEprus, SBJICHUE, MPOIECcC, CUCTEMA, HAYYHBIN (PAaKT, IPUHIIHII, TUIIOTE3a, 3aKOHOMEPHOCTH,
3aKOH, TEOpHsl, HCCIIeIOBAaHKE, HAOIIOICHHE, U3MEPEHHE, SKCIIEPUMEHT U p.),
YHHUBEpCaJIbHbIC yueOHbIC IciiCTBUS (II03HABATEIbHBIC, KOMMYHHKATUBHBIC, PETYJIITHBHBIC),
obecneynBarone GopMUpoBaHUE (PYHKIHMOHAIBHON IPaMOTHOCTH M COLIUAIBHOM
KOMIIETEHIIMH 00y4YarOIIUXCsl, CHOCOOHOCTh 00YYarOIUXCs UCTIOIb30BAaTh OCBOCHHBIE
MEXIUCIUITIMHAPHbBIE, MUPOBO33pPEHUYECKHE 3HAHUS U YHUBEPCAJIbHbIC yueOHbIE IeHCTBHS B
ITO3HABATEJIBHON U COLUAIbHOM IPAKTHKE.

MeTtanpeameTHble pe3yabTaTbl OCBOSHUS MPOTpaMMbl CpEeIHEro O0IIero 00pa3oBaHus
JIOJKHBI OTPaKaTh!

OByaieHne YHMBEPCAJILHBIMH YU4eOHBIMH MO3HABATEIbHBIMH I€HCTBUSIMU
1) 6a3oBble JIOTHYECKHE ACHCTBHUS:

e CAMOCTOATEIbHO (POPMYIMPOBATH M AKTYaJIU3UPOBATH IPOOIIEMY, paccCMaTpUBaTh
€€ BCECTOPOHHE;

e HCIOJIb30BATh MPH OCBOCHUY 3HAHHI TIPUEMBbI JIOTHYECKOT0 MBIIUICHHS (aHAIN3a,
CHHTE3a, CPaBHEHUS, KIIacCU(PHUKALIUK, 0000IIEHNUS), PACKPBIBATH CMBICI
OMOJIOTHYECKUX MOHATHIA (BBIIENIATH UX XapaKTEPHbIC PU3HAKH, YCTAHABINBATh
CBSI3M C IDYTUMH MTOHSATHSIMHU);

e OIpeneNsaTh eNu AeSITeNbHOCTH, 3aaBasi HapaMeTpbl U KPUTEPUH UX JTOCTHKEHU,
COOTHOCHTB PE3YJIbTaThl ACSATEILHOCTH C TIOCTABICHHBIMU LEJISMH;

e HCIMOJb30BaTh OMOJIOTHYECKUE TIOHATHS JUIs 00bACHEHUS (PAaKTOB U SIBJICHUN KUBOU
IIPUPOJIBI,

e CTPOUTH JOTHYECKUE pacCyieHus (MHIYKTHBHbIC, IeTyKTHBHbIC, 10 aHAJIOTHH),
BBISBJISITH 3aKOHOMEPHOCTH M IPOTUBOPEUNS B PACCMAaTPUBAEMBIX SIBICHHUSIX,
(bopMyIIHpPOBaTh BHIBOJIBI M 3aKIIOUYECHHUS;

e TPUMEHATH CXEMHO-MOJEJIbHBIE CPEACTBA ISl IPEACTABIEHUS CYLIECTBEHHBIX
CBsI3el M OTHOIIEHUI B N3y4aeMbIX OMOJIOrHUECKUX O0BEKTAX, a TAKXKE



MPOTUBOPEUMII pa3HOTO PO/, BBISIBICHHBIX B Pa3IMUHbIX HH(OPMALMOHHBIX
HUCTOYHMKAX;

pa3pabaThIBaTh IJIaH pelIeHHs] MPOOJIEMbl C YIETOM aHaIu3a UMEIOLIUXCS
MaTepHaJIbHBIX U HEMAaTEPUAIbHBIX PECYPCOB;

BHOCUTBH KOPPEKTHUBBI B IEATEIIbHOCTD, OLIEHUBATh COOTBETCTBUE PE3YJILTATOB
LIEJISIM, OLICHUBATh PUCKHU ITOCIIEICTBUM NEATEIBHOCTH;

KOOPJIMHHUPOBATH U BBIMIOJIHATH PAa0OTY B YCIOBHSX PEATbHOTO, BUPTYAJIHHOTO U
KOMOMHHMPOBAHHOI'O B3aUMOJICHCTBHUS,

pa3BUBaTh KPEaTUBHOE MBIIIICHUE MPU PEILICHUH KU3HEHHBIX MTPOOJIEM.

2) 6a30BbIe HCCJIEA0BATEIbCKHIE TeHCTBHA:

BJIaACTh HaBBIKAMH y‘-IG6HO-HCCJICIIOB3.T€JII:CKOfI u HpOGKTHOfI JACATCIIBHOCTH,
HABBIKAMU pa3perieHus npo0ieM, CioCOOHOCTHIO U TOTOBHOCTBIO K
CaMOCTOATCIIBHOMY IMTOUCKY MCTOAOB PCHICHUA IMTPAKTUYCCKUX 3a/ia4, IPUMCHCHUTO
pa3IMYHbIX METOJIOB MMO3HAHUS;

HCIIOJIB30BATh PAa3JIMYHBIC BUJbI ACATCIIBHOCTHU I10 ITOJYYCHUIO HOBOT'O 3HAHHA, €ro
MHTEPIIPETANU, TPEOOPA30BAHUIO U TPUMEHEHHUIO B YUeOHBIX CUTYaIUsIX, B TOM
YUCJIC IIpHU CO3JaHNU y‘-Ie6HI)IX 1 COLIMAJIBHBIX HpOGKTOB;

(GhopMHPOBATh HAYUHBII TUI MBIIUICHUS], BIAJETh HAYYHOU TEPMUHOJIOTHEH,
KJIOUYCBBIMU IMOHATUAMU U MECTOAAMMU,

CTaBUTH U (POPMYIHPOBATH COOCTBEHHBIE 3a]]a4l B 00pa30BaTeNbHOM 1eATeIbHOCTH
1 )KU3HCHHBIX CI/ITyaIII/ISIX;

BBISIBJISITH PUYMHHO-CIICJICTBEHHBIE CBS3H U aKTyaJIM3UpPOBaTh 33a4y, BEIABUTATh
THUIIOTE3Y €€ PCUICHUW A, HAXOAWUTh apryMEHTHI AJId JOKa3aTCJIbCTBA CBOUX
YTBEPK/ICHM, 3a7aBaTh IapaMeTPbl U KPUTEPUH PELICHUS;

AHAJIIM3UPOBATD MOJYUCHHBIC B XOA€ PCHICHUA 3aJJa4r PE3YJIbTAThl, KPUTHYCCKHU
OIIEHUBATh UX JOCTOBEPHOCTH, IPOTHO3UPOBATH U3MEHEHUE B HOBBIX YCIIOBUSX;
AaBaTb OUCHKY HOBBIM CUTyalluAM, OUCHHUBATH HpHO6pGTGHHBIfI OIIEBIT,
OCYIIECTBIATH IeJIEHANTPABIICHHBIN MOUCK MIEPEHOCA CPEACTB U CIIOCOOOB IEHCTBUS
B PO ECCUOHAIBHYIO CPENy;

yMETh NEPEHOCUTh 3HAaHUS B TO3HABATENbHYIO U MPAKTUYECKYIO 001acTH
JKU3HCACATCIbHOCTH,

yMETh UHTETPUPOBATh 3HAHUS U3 PA3HBIX MPEIMETHBIX 00IacTeH;

BBIJIBUT'aTh HOBBIC UJICH, IPpEAJIaraTb OpUrnHaJbHbIC ITIOAXO0Abl U PCIICHUA, CTABUTH
po0OJIeMBI U 3a/1a4H, JOMYCKAIOIUe albTePHATUBHBIE PEIICHHUS.

3) pab6ora ¢ undopmanueii:

OPHEHTHPOBATHCS B PA3IMYHBIX UCTOUYHUKAX HH(popManuu (Tekcte yaeOHOro
ocoOusl, HAyYHO-TIONMYJIIPHON TUTEpaType, OMOIOTUYECKUX CIOBApsX U
CIPaBOYHHUKAX, KOMITBIOTEPHBIX 0a3ax JaHHBIX, B HHTEPHETE), aHATU3UPOBATh
uH(pOpPMAIIHIO Pa3INYHBIX BUIOB U (hOPM MpeacTaBIeHUS, KPUTUYECKH OLIEHUBAThH
€e JIOCTOBEPHOCTh M HEMIPOTUBOPEUUBOCTb;

(hopMyIHpOBATh 3aMPOCH U MPUMEHSThH PA3IUYHBIE METOIBI IIPH MOUCKE U OTOOPE
Ouosiornueckoi HHPpOpMaInK, HEOOXOAUMOM JIJIs1 BHITIOJIHEHHS YUeOHBIX 3a]1a4,
MPUOOPETATH OMBIT UCIIOIB30BaHMS HH(POPMAITMOHHO-KOMMYHHKATHBHBIX
TEXHOJIOTH, COBEPIIICHCTBOBAThH KYJIbTYPY aKTUBHOTO MCTIOJIB30BAHUS PA3TUIHBIX
ITOMCKOBBIX CHCTEM;



e CaMOCTOSTEJIFHO BBIOMPATh ONTHMAIBHYIO ()OPMY MPEICTABICHHUS OHMOJIOTHYECKON
uH(opManuu (CXembl, rpapHKH, AUArpaMMbl, TAOJIHIIbI, PUCYHKH U JIp.);

e HCIIOJIB30BATh HAYYHBIH S3bIK B KAYECTBE CPEACTBA ITPH PAObOTE ¢ OMOIOTUIECKON
uHpOpMaLKeil: MPUMEHATh XUMUYECKUe, PU3MUECKUE U MAaTEMAaTHUECKUE 3HAKU U
CHMBOJIBI, (popMyJIbl, aO0peBUaTypy, HOMEHKIATYPY, HCIOIb30BaTh U
peoOpa30BhIBaTh 3HAKOBO-CUMBOJIMUECKUE CPENICTBA HATIISAHOCTH;

e BJAJETh HABBIKAMU PACIIO3HABAHUS M 3AILUTHI HHPOPMAIMH, HHHOPMALMOHHON
0€30I1aCHOCTH JTUYHOCTH.

OB.TIa)IeHI/Ie YuuB€EpCaJbHBIMU KOMMYHUKATUBHBIMU JeHCTBUSIMMU .

1) o0omenmue:

OCYIIECTBISITH KOMMYHHKAIIMH BO BceX cpepax »KU3HU, aKTUBHO Y4acTBOBATH B
JIMAJIOTe WK JUCKYCCHU IO CYHIECTBY 00CYKIaeMOi TeMbl (yMEHHE 3a1aBaTh
BOITPOCHI, BBICKA3bIBATh CYXKJEHUSI OTHOCUTEILHO BBIIIOJHEHHUS MpeyiaraeMon
3a/1a4, yYUTHIBATh UHTEPECHI U COTJIACOBAHHOCTD MO3HIIMI IPYTUX YYaCTHUKOB
JIMAJIOTa WK JUCKYCCHH);

pacrno3HaBaTh HeBepOaJIbHbIE CPEICTBA OOLIEHUS, IOHUMATh 3HAUEHHUE COLIMATIbHBIX
3HAKOB, MPEANOCHIIOK BOSHUKHOBEHHSI KOH(DIUKTHBIX CUTYallUul, YMETh CMSTYaTh
KOH()JIMKTBI U BECTH TIEPETOBOPHI,

BIIQ/IETh PA3IMUHBIMU CIIOCOOAMH OOIIEHHUS U B3aUMO/ICUCTBYS, TOHUMATh
HaMEpPEHUs JPYTUX JIIOJIEH, IPOSBIATh YBAXUTEIbHOE OTHOLIEHUE K COOECETHUKY
U B KOpPPEKTHOM popme popMyIrpoBaTh CBOU BO3PAKEHHUS;

Pa3BEpHYTO U JIOTUYHO U3JIaraTh CBOIO TOUKY 3PEHHUS C UCIOIb30BAHUEM SI3BIKOBBIX
CPEJICTB,;

2) COBMECTHAA N€eATEJIbHOCTD.

e TIOHUMATh U UCIOJI30BATh MPEUMYIIIECTBA KOMaHHOW U WHIUBUIYATbHOU PaOOTHI
MIPU PEIIeHUH OMOJIOTHYECKON TPoOIeMbl, 000CHOBBIBATH HEOOXOUMOCTh
MIPUMEHEHHUS TPYIIOBHIX (JOPM B3aUMOACHCTBUS MPH PEIICHUH YIECOHOU 3a/1a4H;

e BBIOMPATh TEMATHUKY M METOJIbI COBMECTHBIX JICUCTBUI C yU4ETOM OOIIUX HHTEPECOB
Y BO3MOXHOCTEN Ka)J0r0 WiIeHa KOJUIEKTHBA;

e IIPUHUMATH LIEJIM COBMECTHOU IESITEINBHOCTH, OPTaHU30BbIBATh U KOOPAUHUPOBATH
JIEUCTBUA MO €€ TIOCTUKEHUIO: COCTABIIATh IUIAH JACWCTBUIM, pacnpenesisaTh PO ¢
y4eTOM MHEHUU YYaCTHUKOB, 00CYKAAaTh Pe3yIbTaThl COBMECTHON PabOTHI,

e OIICHMBATH KA4€CTBO CBOETO BKJIAJa M KAXJOT0 YYaCTHMKA KOMAaH/IbI B OOIINIA
pe3yNbTaT Mo pa3pabOTaHHBIM KPUTEPHSIM,

e MpeJjaraTh HOBBIEC MMPOEKTHI, OLIEHUBATh UIEH C TO3UIIMU HOBU3HHBI,
OPUTHMHAIBHOCTH, TPAKTUYECKONW 3HAYUMOCTH;

e OCYUIECTBIIATh MO3UTHUBHOE CTPATETMUECKOE MOBEICHUE B PA3JIMYHBIX CUTYaAlUSIX,
MPOSIBIISATH TBOPYECTBO U BOOOpAKEHHE, OBITH MHUITMATUBHBIM.

OBJ1ajleHHe YHUBEPCATbHBIMH PEryJIITHBHBIMU 1€l CTBUSIMH :
1) camoopranu3anus:

e HCIIOJB30BaTh OMOJIOTHYECKHE 3HAHMS JJIsI BBISIBJICHU S HpO6J'IeM " UX PCIICHHA B
JKHN3HCHHBIX U y‘-IGGHBIX CUTYyalusiXx,



e BBIOMPATh Ha OCHOBE OMOJIOIMUYECKUX 3HAHUH 1IeJIEBbI€ U CMBICIIOBbIE YCTAHOBKH B
CBOUX JICUCTBUAX U IMOCTYIIKAX IO OTHOLICHUIO K )KUBOM MPUPOJAE, CBOEMY
310POBBIO U 3/I0POBBI0 OKPY’KAOILIHKX;

e CaMOCTOATCIBHO OCYHICCTBJIATH IO3HABATCIIbHYO ACATCIbHOCTD, BBIABIIATH
po0JieMbl, CTaBUTH U GOPMYIUPOBATH COOCTBEHHBIE 3a/1a4H B 00pa3oBaTeIbHON
JACATCIIPHOCTH U ) KU3HCHHBIX CI/ITyaI_[I/ISIX;

e CaMOCTOATEIBHO COCTABIATH IJIaH PEIICHUS TPOOJIEMBI C YU€TOM UMEIOIINXCS
pecypcoB, COOCTBEHHBIX BO3MOXKHOCTEHN U MPEIIIOYTCHUH;

e J1aBaTh OLICHKY HOBBIM CUTYaLIMsIM,

e pacHIUPATH PaMKH Y4e€OHOTO MpeMeTa Ha OCHOBE JIMYHBIX MPEAIOYTECHUN;

e JleJaTh OCO3HAHHBIN BHIOOP, apTyMEHTHUPOBATH €r0, OpaTh OTBETCTBEHHOCTD 3a
peuieHue;

e OLIGHUBATh IPUOOPETECHHBIN OIIBIT,;

e CI0coOCTBOBATH (HOPMUPOBAHUIO U TPOSIBIICHUIO IIUPOKOH SPYAUIIIH B Pa3HBIX
00JacTsX 3HaHUH, TOCTOSIHHO MOBBIIIATh CBOM 00Pa30BaTEIbHBINA U KYJIbTYPHBII
YPOBEHB;

2) CAMOKOHTPOJIb:

e J1aBaTh OLICHKY HOBBIM CUTYalUsIM, BHOCUTb KOPPEKTUBBI B IEATEIBHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJIBTATOB LIEIISIM,

e BJIA/IETh HABBIKAMU M103HABATEIbHOMN pe(IeKCUN KaK OCO3HAHMSI COBEPIIAEMBIX
JIEMCTBUM M MBICIUTENBHBIX IIPOLIECCOB, UX PE3YJIbTaTOB U OCHOBAHUH,
UCIIOJIb30BaTh MPUEMbI peduIeKCUH ISl OLEHKH CUTYallUH, BbIOOpa BEPHOTO
pemenus;

e YMETh OLICHUBATh PUCKU U CBOEBPEMEHHO IIPUHUMATD PEILICHUS 110 UX CHUKCHUIO;

e IIPUMHUMATh MOTHUBBI U ApIYMEHTBI APYTUX IPU aHAIU3€E PE3YJIbTATOB JIEATEIBHOCTH,;

3) npuHsATHE Ce0s1 U IPYrUX:

e TPUHUMATH ce0sl, MOHUMAsi CBOM HEJOCTATKU U JJOCTOMHCTBA;

e IIPUMHUMATh MOTHUBBI M ApIYMEHTBI APYTUX IPU aHAIU3€E PE3YJIbTATOB JIEATEIBHOCTH,;
e TpPHU3HABATh CBOE MPABO M MPABO JPYI'MX HA OIIUOKH;

e Ppa3BHUBaTh CIIOCOOHOCTH MOHUMATh MUP C MO3ULIUHU APYTOTO YeIOBEKa.

IIpeanMeTHBIC pe3yabTAThI

[IpenmetHsie pe3ynbTaThl ocBoeHUs mporpammbl COO o 6uosnoruu Ha 6a30BOM YpOBHE
BKIIIOUAIOT crienuduyeckue s yueOHoro npeamera «bruonorush HayyHble 3HAHUS, YMEHUS
U CTIOCOOBI IEHCTBHI 10 OCBOEHHIO, HHTEPIPETAIIMU U PEOOpa30BaHUIO 3HAHUH, BUJIBI
NEeSITeIbHOCTH T10 MOJTYYSHHIO HOBOT'O 3HAaHUS U MPUMEHEHUIO 3HaHUH B PA3JIMYHBIX Y4EOHBIX
CUTYyallMsX, a TAK)KE B PEAbHBIX )KU3HEHHBIX CUTYAIUsX, CBSI3aHHBIX ¢ Onosnorueii. B
IporpaMMe IpeaMeTHbIE Pe3yJIbTaThl IPEICTaBICHbI 10 ToaM 00yUYeHHUS.

10-1 kaace

[IpenmeTHbIe pe3ynbTaThl OCBOCHUS yueOHOro npenmera «buonorus» B 10-m kiacce
JOJKHBI OTPaXkaTh!



e c(hOopMUPOBAHHOCTb 3HAHUI O MECTE U PO OMOJIOIMH B CUCTEME HayYHOI'O 3HAHUS
€CTECTBEHHBIX HAyK, B (JOPMHUPOBAHUU COBPEMEHHOW €CTECTBEHHO-HAYYHOM
KapTUHbI MUPA U HAyYHOIO MUPOBO33PEHUS, O BKJIAJ€ POCCUICKUX U 3apyOeKHbIX
YUEHBIX-OMOJIOTOB B pa3BUTHE OMONOTHH, (YHKIMOHATIHHON TPaMOTHOCTH
YeJIOBEKa I PEIICHUS KU3HEHHBIX 3a7a4,;

e yYMEHHE PAaCKPBIBaTh CO/IECPIKaHUE OMOJOTHUECKUX TEPMUHOB U MIOHSITUMN: )KU3Hb,
KJIETKA, OpPraHu3M, MeTabosu3M (0OMEH BELIECTB U MIPEBPAILCHUE YIHEPIHH),
romeocras (caMoperyJsiius), ypoBHEBasi OpraHu3aIysi )KUBBIX CUCTEM,
CaMOBOCHPOU3Be/IeHNE (PEIPOAYKIINS), HACIESICTBEHHOCTh, H3MEHYHBOCTD, POCT U
pa3BUTHE;

e YMEHHE U3JaraTb OMOJIOrHYecKue Teopun (KJIETOYHAs, XPOMOCOMHas,
MYyTalMOHHAsI, ICHTPaIbHAs JOIrMa MOJICKYJIsipHOW Onomnoruu), 3akonsr (I,
Menzesst, T. Moprana, H. Y. BaBuiioBa) u ydenus (0 1eHTpax MHOr0OOpasusi u
HPOUCXOXKICHUS KyJIbTYpHbIX pacteHuid H.M. BaBuioa), onpenensaTh rpaHHIbI X
IIPUMEHUMOCTH K KMBBIM CUCTEMaM;

e YMEHHE BJIAJIETh METOJaMH HAYYHOI'O IO3HAHUS B OMOJIOTUU: HA0JIIOIEHUE U
OINMCAHUE KUBBIX CUCTEM, IIPOLIECCOB U SIBJICHUM, OpraHu3alus 1 IPOBEICHUE
OHMOJOrNYECKOro FIKCIIEPUMEHTA, BbIJIBUKEHUE TUIIOTE3b!, BBISIBIIEHUE 3aBUCHUMOCTH
MEX/y UCCIIelyeMbIMH BETMUNHAMHU, O0OBSICHEHHUE MTOJIyUYEHHBIX PE3YJIbTaTOB,
MCII0JIb30BaHHBIX HAYYHBIX MOHATUH, TEOPUN U 3aKOHOB, YMEHHE JI€IaTh BHIBOJIbI
Ha OCHOBAHMM IOIYYEHHBIX PE3YJIbTATOB,;

e YMEHUE BBIJIEIATH CYIIECTBEHHbIE IPU3HAKU BUPYCOB, KJIETOK IIPOKAPUOT U
9YKapHUOT, OAHOKJIETOUYHBIX U MHOT'OKJIETOYHBIX OPraHU3MOB, 0OCOOEHHOCTH
IPOIIECCOB: OOMEHA BEIIECTB U MPEBPAICHHUS YHEPTUU B KJIETKE, (POTOCUHTE3A,
IUTACTHYECKOTO U SHEPreTHUecKoro oOMeHa, XeMOCHHTE3a, MUTO3a, Mei03a,
OIIOIOTBOPEHUS, Pa3MHOKEHUSI, UHANBUAYAIbHOIO Pa3BUTHUS OpraHHU3Ma
(onTOrEHE3);

e yYMEHHUE IPUMEHATH MOJyUYEeHHbIE 3HAHUS ISl 00bSICHEHUSI OMOJIOTMYECKUX
IIPOLIECCOB U SIBJICHUH, JUISl IPUHATHUS PAKTUYECKUX PEIICHUH B TOBCEIHEBHON
JKU3HU C 11eJIbI0 oOecrieueHusi 0€3011acHOCTH CBOETO 370POBbsI U 3/10pOBbS
OKPY’KaIOILIMX JIOJIEH, COOII0/IEHHSI HOPM T'PAMOTHOT'O TOBE/ICHUS B OKpYXKaroIei
IPUPOJIHON cpesie, MOHUMAaHUEe He0OXOJUMOCTH UCTIOIb30BaHUs JOCTHKEHUN
COBPEMEHHOM OMOJ0rMK U OMOTEXHOJIOTUH JUIsl pallMOHAIBHOTO
PUPOIONIOIB30BaHUS;

e yYMEHHE pelIaTh 3JIEMEHTapHbIe TeHETUYECKUE 33/1a4l Ha MOHO- M TUTHOPUIHOE
CKpEIlMBaHUE, CLETVIEHHOE HACJIeI0BaHUE, COCTABIIATH CXEMbl MOHOTHOPHIHOTO
CKpEIIMBaHUS JUIsl IPEACKa3aHUsl HAaCJIEJOBaHMsI IPU3HAKOB Y OPTaHU3MOB;

e YMEHUE BBINOJHATH JAOOPATOPHBIE U MPAKTUUYECKHE pabOThl, COOMIOAATH MpaBUIIa
npu paboTe ¢ yueOHbIM U J1abOpaTOpHBIM 000PYI0BAHUEM;

e YMEHHUE KPUTHUYECKU OIIEHUBATh U MHTEPIPETUPOBATH HHPOPMAIIIO
OMOJIOTMYECKOT0 COIeP)KaHusl, BKIIIOYAIOIIYIO ICEBIOHAYYHbIC 3HAHUS U3
Pa3IUYHBIX UCTOYHHUKOB (CpeacTBa MACCOBON MH(OPMAIINH, HAYYHO-TIOMYJISPHBIC
MaTepualibl), STHYECKUE aCIIEKThl COBPEMEHHBIX UCCIIEI0BaHUI B OMOJIOTHH,
MeAUIIMHE, OMOTEXHOJIOTHH;

e yYMEHHE CO3/laBaTh COOCTBEHHbIE MMCbMEHHbIE U YCTHBIE COOOIIEH!s, 00001Iast
OHOJOrNYECKyI0 HH(POPMALINIO U3 HECKOJIBKUX HCTOYHUKOB, FPAMOTHO
UCIOJIb30BaTh MOHATUHHBIN anmapar OHOJI0Tuu.

11-i kiaace



[IpenMeTHbIe pe3ynbTaThl OCBOCHUA yueOHOro npeamera «buonorus» B 11-m kiacce
JOJKHBI OTpaXkaTh:

c(hOpMHUPOBAHHOCTH 3HAHUI O MECTE U POJU OMOJIOTUU B CUCTEME HAyIHOTO 3HAHUS
€CTECTBEHHbIX HayK, B (GOPMUPOBAHUU COBPEMEHHOM €CTECTBEHHO-HAYYHOM
KapTUHBI MUPA U HAYYHOTO MUPOBO33PEHHUSI, O BKJIAJIE POCCHICKUX U 3apyO0eKHBIX
YYEHBIX-OMOJIOrOB B pa3BUTHE OMOJIOTUH, PYHKIIMOHAIBHON rPpaMOTHOCTH
YeJIoBeKa /ISl PEIICHUS KU3HEHHBIX 3a]1a4;

YMEHHE PacKpbIBATh COJIEpKaHNE OMOJIOTUYECKIX TEPMUHOB U TOHATUI: BUJI,

MO JIAIUS, TeHO(MOH/T, SBOJIIOIHUS, IBUKYIINE CHIIbI ((PaKTOPBI) SBOJIIOIHH,
MPUCTIOCOOICHHOCTh OPTaHU3MOB, BUJI000pa30BaHuE, SKOJOTHYECKHE (PaKTOPHI,
HKOCUCTEMA, TPOTYLIEHThI, KOHCYMEHTHI, PeyIICHThI, LIETIH MUTAHUS,
9KOJIOTHYECKas TUPaMK/Ia, OMOreoIeHo3, onocdepa;

yMEHHUE u3j1arath ouonornyeckue Teopun (3Bosmonnonnas reopus Y. Jlapsuna,
CHHTETUYECKAs TCOPHSI IBOJIIOLINH), 3aKOHBI i 3aKOHOMEPHOCTH (3apOIbIIICBOTO
cxoactBa K.M. bapa, yepenoBaHusl ri1aBHbIX HAPABICHUN U IIyTEH IBOIIOLIMU
A.H. CeBepriioBa, yuenus o ouochepe B.W. BepHaackoro), onpenenisth rpaHHIIbI
WX MPUMEHUMOCTH K KMBBIM CHUCTEMaM;

YMEHHUE BIIAJIETh METOIAMH HAYYHOTO MTO3HAHUS B OMOJIOTHUHU: HAOII0IEHUE U
ONMCAHUE KUBBIX CUCTEM, ITPOLIECCOB U SIBJICHUH, OPraHU3alus U IPOBEICHUE
OMOJIOTMYECKOT0 SKCIIEPUMEHTA, BBIIBH)KCHHUE TUIIOTE3b], BBISIBJICHUE 3aBUCHMOCTH
MEX]y UCCIIEAyEMbIMUA BETMYMHAMHU, O0BSICHEHHE MTOTYYCHHBIX PE3YJIbTATOB,
WCIIOJIb30BAHHBIX HAYYHBIX TOHSTUH, TEOPUN U 3aKOHOB, YMEHHUE JIEJIaTh BBIBOIbI
Ha OCHOBaHUU MOJIyYEHHBIX PE3YyJIbTATOB;

YMEHHUE BBIJIEISITH CYIIECTBEHHBIC TPU3HAKU CTPOCHUSI OUOTOTHYECKUX OOBEKTOB!
BUJIOB, MOMYJISIHUI, POIYIIEHTOB, KOHCYMEHTOB, PEIYIIEHTOB, OMOT€OLEHO30B U
HKOCUCTEM, OCOOEHHOCTH TIPOIIECCOB: HACIEICTBEHHON N3MEHYMBOCTH,
€CTECTBEHHOT'0 0TOOpa, BUA00Opa30BaHUs, MPUCIIOCOOIEHHOCTH OPTraHU3MOB,
JIENCTBUSI DKOJIOTHYECKUX (PAaKTOPOB HA OPTaHU3MBI, IEPEHOCA BEIIECTB U MOTOKA
SHEPTUU B 3KOCHCTEMAaX, aHTPOIIOT€HHBIX U3MEHEHUH B SKOCUCTEMAaxX CBOEH
MECTHOCTH, KPYTOBOPOTa BEIIECTB U OMOTEOXUMHYECKUX IIMKIIOB B OMocdepe;

yMEHHE MPUMEHSTH MOTYYSHHbIE 3HAHUS I O0BSICHEHHS OUOIOTHYECKUX
IIPOLIECCOB U SABJICHUM, JUIS IPUHATHUS NIPAKTUYECKHUX PEIICHUN B IIOBCEIHEBHOU

JKU3HU C 1IeNbI0 obecriedeHus 0€30MacHOCTH CBOETO 30POBbs U 310POBbS
OKPY’KAIOIIHX JIFOJIeH, COOJTIO/IEHUSI HOPM TPaMOTHOTO TIOBEICHHS B OKPY>KaIOIIIEH
MPUPOJIHON cpesie, MOHNMMAaHUe HE0OXOJUMOCTH UCTIOIb30BaHUS JOCTHKCHUN
COBPEMEHHOM OMOJIOTHH TSl palluOHATIFHOTO TIPUPOIOTIOIH30BaHNUS;

YMEHHE pellaTh dJIeMEHTapHbIe OMOIIOTUUECKUE 3a7]a4t, COCTABISATh CXEMBI
MepeHOCa BEIISCTB M SHEPTUH B dKOCUCTEMaXx (ICMH MMUTAHUA);

YMEHHE BBITIONHSATE JTA00paTOPHBIC U IPAKTHUECKUE PabOThI, COOJII0IaTh TIPaBHIIa
pHu padoTe ¢ y4eOHBIM U JJaOOpaTOPHBIM 000PYI0BAHUEM;

YMEHHE KPUTUYECKH OIEHUBATh M HHTEPIPETUPOBATH HH(HOPMAIUIO
OMOJIOTHYECKOTO COJIEP KaHMS, BKITFOUAIOIIYIO TICEBJIOHAYYHBIC 3HAHUS U3
pa3InYHBIX UCTOYHUKOB (CpPeICTBa MACCOBOM MH(GOpPMAIIMH, HAYYHO-TIOMYJIIPHBIE
MaTepHabl), pacCCMaTPUBATh TI100aTbHBIE SKOJTOTHYECKHE TPOOIEMBI
COBPEMEHHOCTH, (HOPMUPOBATH MO OTHOIIEHUIO K HUM COOCTBEHHYIO MO3HUIIUIO;

YMEHHUE CO3/1aBaTh COOCTBEHHBIE TMCEMEHHBIE U YCTHBIE COOOIICHUS, 00001mast
OMOJOTHYECKYI0 HH(OPMALIUIO U3 HECKOIBKUX HCTOYHUKOB, TPAMOTHO
WCITOJIH30BATh MOHSATUHHBIN anmapar OWOJIOTHH.



Ilepeuensb (KOAM(PUKATOP) pacipeaeIeHHbIX 110

KJaccaM npoBepsieMbIX TPeOOBAHUM K

pesyiabTatam OOII COO u 3j1eMeHTOB

colepsKaAHUS 10 OHOJIOTHH

10-ii KJIACC

IIpoBepsiemble TpeGoBaHus K pe3yiabTatam ocBoeHus OOII

Kox
MPOBEPSAEMOro
pe3yJbTara

IIpoBepsiemble peaMeTHbIe pe3yabTaThl 0cBoeHus OOII OO0

CdopMupoBaHHOCTH 3HAHUN O MECTE M POJIM OMOJIOTHH B CHCTEME
HAYYHOTO 3HAHHS €CTECTBEHHBIX HayK, B POPMUPOBAHUHN COBPEMEHHON
€CTECTBEHHO-HAYYHOW KapTHUHBI MUPa U HAYYHOTO MHUPOBO33PEHUS; O
BKJIaJIe POCCUMCKHX U 3apYOEKHBIX YUEHBIX-OMOIOTOB B pa3BUTHE
Oouosiornu; GyHKIMOHATHLHOW TPAaMOTHOCTH YE€JIOBEKA JJIS PEIICHUS
JKU3HEHHBIX 3314

YMeHue packpbiBaTh CoiepKaHue OMOTOTHYECKUX TEPMUHOB U TIOHATHH!
JKH3Hb, KJIETKa, OpraHnu3M; MeTabo013M (0OMEH BEIECTB U IIPEBpalcHIE
SHEPTHH), TOMe0ocTa3 (caMOperyJisius), ypOBHEBass OPraHU3aIlHsl dKHUBBIX
CHCTEM, CAMOBOCIIPOU3BeieHHE (PEPOIYKIIUS), HACIEACTBEHHOCTb,
U3MEHYUBOCTH, POCT U pa3BUTHE

VYMeH#He u3narath OHOIOrHYECKHe TeOpUH (KIETOUHasl, XPOMOCOMHaS,
MmyTanuonHasi), 3akoubl (I'. Mengens, T. Moprana, H.W. BaBunosa) u
ydenust (0 IIeHTpax MHOTOOOpa3us ¥ MPOUCXOKICHUS KYJIbTYPHBIX
pacrenuii H.W. BaBuiioBa), onpenensaTh rpaHUIbI KX TPUMEHHMOCTH K
JKUBBIM CHCTEMaM

YMeHue BiageT METOAaMH HAy4HOT'O TIO3HaHMsI B OMOJIOTUH
(HaOroIeHNE M ONTMCAHUE KHUBBIX CUCTEM, ITPOIIECCOB U SIBIICHUH;
OpraHu3aIys 1 MpoBeieHne OMOIOrMYECKOT0 SKCIEPUMEHTA,
BBIJIBUYKEHUE TUIIOTE3bI; BBIABICHUE 3aBUCUMOCTH MEKY
HCCJIETyeMbIMHU BEIMYMHAMU, 0OBSICHEHHE MTOJTyYEHHBIX PE3YyJIbTaTOB,
UCIIOJIb30BAHHBIX HAYYHBIX IIOHATUH, TEOPUN U 3aKOHOB; YMEHHUE JIE1aTh
BBIBOJIbI HA OCHOBAHHH MOJTYYEHHBIX PE3yIbTaTOB)

YMeHue BBIIENATh CYIIECTBEHHbIE IPU3HAKA BUPYCOB,

KJIETOK IPOKApUOT U 3YKapUOT, OJHOKIETOYHBIX U MHOTOKJIETOYHBIX
OpraHU3MOB; OCOOEHHOCTH MPOLIECCOB OOMEHA BEIIECTB U MPEBpalleHUs
HHEPIUu B KJIETKe, POTOCHHTE3A, IUIACTHYECKOTO U SHEPTEeTHYECKOTO
o0MeHa, XeMOCHHTE3a, MUTO03a, Mei03a, OTNIOJJOTBOPEHHS, PAa3MHOXKEHUS,
WHIMBHIyaTbHOTO Pa3BUTHS OpraHu3Ma (OHTOTCHE3)




YMeHue MNPUMCHATH TOJTYUYCHHBIC 3HAHUWA IJId 00BsCHEHNS
OMOJIOrMYECKHUX MPOLIECCOB U SIBJICHUH, Ul IPUHATHS IPAKTUYECKUX
pelIeHHIi B TOBCEAHEBHOM KU3HU B LIEJISIX 0oOecreyeHus: 6e30MacHOCTH
CBOET0 3/I0POBbS U 370POBbS OKPY’KAIOIIUX JIFOJEH, COOI0EHU HOPM
IPAMOTHOTIO IIOBEJICHUS B OKPYKAIOLIEH IPUPOJHON Cpee; IOHUMaHUE
HE00XO0IMMOCTH MCII0JIb30BaHMsl JOCTHXKEHUH COBPEMEHHOMN OMOJIOTHH U
OHMOTEXHOJOTHIA AJI1 paiuOHAJIBHOTO IMPUPOAO0IIOJIB30BaHUA

YMenue pemaTh 3JICMCHTAPHBIC TCHECTUYCCKUC 3a/la4 Ha MOHO- U
,I[I/IFI/I6pI/II[HOC CKpCIIMBAHUE, CLCIIIICHHOC HACIEJOBAHNE, COCTABIIITh
CXCMbI MOHOFI/I6pI/Il[HOFO CKpCIIUMBAaHUA IJId IPEACKa3aHrs HACJICAOBaHHA
IMPU3HAKOB Y OPraHnu3MoOB

VMeHHe BBIOIHATH JJA0OpaTOpHBIE U PAKTHYECKHUE pabOThI, COOII0IATH
npaBuiia npu paboTe ¢ yueOHbIM U J1abopaTOPHBIM 000PYAOBAHUEM

YMeHue KpUTUUEeCKU OLIEHUBATh U MHTEPIIPETUPOBATh UHPOPMALIHIO
OMOJIOTMYECKOT0 COAECP)KaHUs, BKIIIOYAIOIIYIO ICEBJIOHAYYHbIC 3HAHUS U3
paznnunbix uctounnkoB (CMU, Hay4dHO-TIOMY ISIpHBIC MAaTePHAIIbI);
STHUYECKUE ACHEKThl COBPEMEHHBIX HCCIEI0OBaHUI B OMOJIOTHH,
MeAMIMHE, OMOTEXHOIOTHH

10

VMeH#e co31aBaTh COOCTBEHHBIC MUCHbMEHHBIC U YCTHBIE COOOIICHHMS,
000011251 OMOIOTHYECKYI0 HH()OPMAIINIO U3 HECKOIBKUX HCTOYHUKOB,
IPaMOTHO MCIOJIb30BaTh MOHITHIHBIN amnmapat OHOJIOTHH

IIpoBepsiemble 3J1eMeHTHI COAEPKAHUS

Kon

HpOBepﬂeM bI€ 3JIEMCHTDBI COACPKAHUA

buonorus kak HayKka

11

buonorus — Hayka o xuBoii npupozne. Ponb 6uonoruu B
(GbopMUPOBaHUN COBPEMEHHOM Hay4HOM KapTUHBI Mupa. Cuctema
OMOJIOTHYECKUX HAYK

1.2

MeTo/1bl TO3HAHUS KUBOM MPHUPOBI (HAOII0ICHNE, SIKCIIEPUMEHT,
OTHMCaHue, U3MepeHne, Kiaccudukanus, MOJAeIMPOBaHNUE,
CTaTUCTHUECKas 00pabOTKa TaHHBIX)

JKuBbIC CHCTEMEI U BIX OopraHu3anunsa

2.1

XKubie cucteMbl (OMOCHCTEMBI) KaK MPEMET H3Yy4YeHHs OHOJIOTHH.
CaoiicTBa 6MOCHCTEM M UX pa3HOOOpasue

2.2

YpoBHU OpraHU3aluu OUOCHCTEM: MOJIEKYJISIPHO-T€HETHIECKHHA,
KJICTOYHBIW, OPraHU3MEHHBIN, TOMYJISIIUOHHO-BUIOBOM, SKOCUCTEMHBIH,
6uochepHbIit

XHUMHUYECKHM COCTaB U CTPOCHUC KIICTKU

3.1

XUMUYECKUN COCTAB KIETKU. XUMUYECKHE SJIEMEHTHI: MAKPOIJIEMEHTHI,
MHKpPO3JIEMEHTHI. BoJa 1 MuUHEpasibHBIE BelecTBa. OYyHKIIMU BOJbI U




MUHEPATBHBIX BEIIECTB B KiieTKe. [lomaepkanne 0CMOTUYECKOTO
OalaHca

3.2

benku. CoctaB u ctpoeHue O0SJIKOB. AMUHOKHUCIIOTHI — MOHOMEDHI
OenkoB. HezaMeHUMBIC U 3aMEHUMBIC AMUHOKUCIOTBI. AMUHOKHUCITOTHBIN
COCTaB. YPOBHH CTPYKTYPbI OCIKOBOI MOJIeKYJIbl (IIEpBUYHAS,
BTOPHUYHAs, TPETUYHAS U YCTBEPTHYUHAS CTPYKTYpa). X UMHUECKHUEC
cBoMcTBa 0enKoB. buonornyeckue PyHKIUN OCIIKOB.

®depmenThI - Ononornyeckue karanuzaTopsl. CTpoeHue pepMmenra:
aKTUBHBIN IIEHTP, cyOcTpaTHas cneunuaHocts. KopepmeHTsI.
Butamunsl. Otinuaus pepMeHTOB OT HEOPraHNYECKUX KaTaIu3aToOpOB

3.3

VrieBobl: MOHOCaxapu bl (TII0K03a, prbo3a u 1e30KCHprb03a),
nrcaxapubl (caxaposa, JIaKTo3a) U mosmcaxapusl (Kpaxmali, TIHKOTeH,
1eJUTI0J103a). Broornyeckue GyHKIMU YIIIEBOIOB.

JMmuael: TPUTIULIEPUIbI, cTepousl, pochomunuast. I 'uapodumsHo-
ruapodoOHbIe cBoiicTBa. buonornueckue Gpynkuuu aunuaos. CpaBHEHHE
YTJIE€BOJI0B, OEIKOB U JIMIIUIO0B KaK UICTOYHUKOB SHEPTrUn

3.4

Hyxinennossie kucnorsl: JJHK u PHK. Hykiieotuas! — MOHOMEpBI
HYKJIEMHOBBIX KucioT. Ctpoenue u Gpynkuun JJHK. Ctpoenue u
¢yuxun PHK. AT®: ctpoenue u pynkuuu

3.5

I{nronorus — Hayka o kierke. Kiierounas teopus. Meroas! n3yueHus
KJIETOK

3.6

Knerka kak nenoctHas xuBasi cucreMa. OO1I1e Npu3HaKu KIETOK:
3aMKHYyTas Hapy>kHast MeMOpaHna, MosiekyJibl JIHK kak reneTnueckuii
ammapar, cucreMa CuHTe3a Oenka

3.7

Tunsl KIETOK: 3yKapuoTuieckas 1 npokapuotudeckas. Oco0eHHOCTH
CTPOEHUS IpoKapuoTudeckoil kierku. Kierounas crenka 6aktepuil.
CrpoeHrne SyKapuoTHIECKOH KiIeTKH. OCHOBHBIE OTIMYHUS PACTHTEIBHOM,
KUBOTHOU M TpUOHOMN KIIETKU

3.8

[ToBepXHOCTHBIE CTPYKTYPHBI KJIETOK — KJIIETOYHAs! CTEHKA, TJINKOKAIMKC,
ux pynkuuu. [nasmaruueckas memOpaHa, €€ CBONCTBA U (PYHKIIMH.
[Mutomnnaszma u e€ opranou ibl. OTHOMEMOpPaHHBIE OPTaHOU bl KIIETKH:
suporiasmatrueckas cetsb (DI1C), anmapar "ok KU, TH30COMBI.
[TomyaBTOHOMHBIE OPTaHOUIbI KJIETKUA: MUTOXOHIPUH, TUTACTHU/IBI.
[IpoucxoxaeHne MUTOXOHAPUH U TacTul. Buasl miactu.
HemeMOpaHHbIe OpraHOU Bl KIETKH: pUOOCOMBI, KIIE€TOYHBIH IIEHTP,
PECHUYKH, KTyTUKH. DyHKIIMN OpraHOUI0B KIIETKH. BKitoueHust

3.9

SAnpo — perynsaTopHbli LeHTp KieTku. CTpoeHue sapa: saepHas
000J104Ka, KapuoIUIa3Ma, XpOMaTHH, SIPBIIIKO. XPOMOCOMBI

3.10

TpaHCHOpT BEIIECTB B KIETKE

}KI/ISHGHGHTGHBHOCTB KJIETKH




4.1

OOMeH BelecTB, WM METa00IHM3M. ACCUMUISIHS (IIJIaCTHYCCKUI
00MEH) U TUCCUMUIAIHS (SHEPrETHUCCKHI 0OMEH) — IBE€ CTOPOHBI
€IMHOTO Tporecca MeTaboau3ma. THmsl 0OOMeHa BeIecTB: aBTOTPO(HBIHA
1 rerepoTpodHbIi. Poibk pepMeHTOB B OOMEHE BEILIECTB U MPEBpaIleHUN
DHEPrUH B KJICTKE

4.2

®otocunTe3. CBeToBas u TeMHOBas (Pas3bl porocunTesa. Peakunn
doTtocunTe3a. DPpdpekTuBHOCTH PoTOCHHTE3a. 3HAYCHHE (POTOCUHTE3a
JUIs )KU3HM Ha 3emuie. Briusiaue ycnoBuii cpensl Ha poTocHHTE3 U
CHOCOOBI OBBIIICHUS €0 MPOJAYKTUBHOCTH Y KYJIbTYPHBIX PACTCHUH.

XeMocHHTe3. XeMOCHHTE3UPYIONUe OAKTepUH. 3HAUCHUE XeMOCHHTE3a
IUIA JKA3HU Ha 3eMiIe

4.3

DHepreTUYecKuii 0OMeH B KJieTke. Paciiernienue BemecTs, BhIACICHUE U
AKKyMYJIMPOBAHHE SHEPTUU B KJIETKE. DTalbl JHEPTETUYECKOT0 OOMEHa.
I'mukonus. bpoxxenue u ero Buapl. KucioponaHoe okucieHue, uim
KJIETOYHOE JbIXaHue. DPPEeKTUBHOCTh IHEPTreTUIECKOTO 0OMEHA

4.4

Peakuuu marpuunoro cunresa. ['enernueckas unpopmanus u JHK.
Peanu3zanus renernyeckoit HHGOpManuu B kieTke. ['eHeTnueckuit kox u
ero ceorictea. Tpanckpunuus — Matpuusblid cuate3 PHK. Tpancmsus —
6uocunres 6enka. Koguposanue amuHokuciot. Poiabs pubocom B
OuocuHTe3e Oenka

4.5

Hexknerounsie hopmbl :kM3HN — BUpYChI. VicTOpUS OTKPBITHS
supycoB (J1.1. BanoBckwii). OCOOEHHOCTH CTPOCHHS U
KU3HENEATENIbHOCTH BUpPYcOB. bakrepuodaru. bonesnu pacrenuni,
JKUBOTHBIX U YEJIOBEKA, BbI3bIBAEMbIE BUpycaMu. Bupyc
ummyHoedunuta yenoseka (BUY) — Bo30ymutens CITIN/]a.
[TpoduakTuka pacupocTpaHeHUs: BUPYCHBIX 3a00J1€BaHUI

PasMHOXkeHUE U HWHAWBUYAJIBHOC PAa3BUTUC OPraHU3Ma

5.1

Kiterounslii UK, WU )KMU3HEHHBIN ITUKI KIeTku. MHTepdasza u MuTo3.
[Tporueccsl, mpoTekatoiue B uHTepdase. Permkaus - peakus
matpuuHoro cuate3a JIHK. Ctpoenue xpomocom. XpoMOCOMHBIN HAOOp
— KapuoTHM. JIUMIONAHBIN U TarIONIHBII XPOMOCOMHBIE HA0OPBHI.
Xpomaruasl. L{uTosnornyeckre OCHOBBI pa3MHOKEHUS U
VHJIUBUYaJIbHOTO PAa3BUTHS OPTaHU3MOB.

I[CJ'ICHI/IC KJIICTKH — MHUTO3. CTaIII/II/I MHUTO3a. Hpoueccm, MMPOUCXOAAIINC
Ha Ppa3sHbIX CTaJUAX MHUTO3Aa. bromorndeckuii CMBICIT MUTO3a

5.2

®DopMBbI pa3MHOKEHHUST OPTaHU3MOB: OECTIONOE U MOJ0BOE. Buapl
0ecronoro pa3MHOKEHUS: AeTIEHUE HA/IBOE, TOYKOBAHKUE OJHO— U
MHOTOKJIETOYHBIX, CHOPOOOpPa30BaHKE, BETETATUBHOE PA3MHOKEHHE.
HckyccTBeHHOE KIIOHUPOBAHUE OPTaHU3MOB, €T0 3HAYEHUE AJIs CENEKIINU

5.3

ITonoBsoe Pa3MHOKCHHE, €TI0 OTIINYUA OT OecrmoJioro.




Meiioz. Ctaauu meitosa. [Iporeccel, mpoucxoasiue Ha CTaausiX Meio3a.
[ToBenenue xpomocom B Mero3e. Kpoccunrosep. buosnornueckuiit cMbici
Y 3HaYEHHUE MEN03a

5.4

["amerorenes — nporecc 00pa30BaHuUs MOJOBBIX KIETOK Y )KUBOTHBIX.
[TonoBeIe *xene3bl: CEMEHHUKHU U SsMYHUKH. OOpa3oBaHue U pa3BUTHE
HIOJIOBBIX KJIETOK-raMeT (CIiepMaTo30u/l, SUICKIIETKA) — CIEpMaTOreHe3 U
ooreHe3. OCOOEHHOCTH CTPOCHHUS SMIIEKIIETOK U CIIEPMATO30UI0B.
OnnogorBopenue. Ilaprenorenes

5.5

WuauBuayanbHOe pa3BuTHe (OHTOreHE3). DMOPHOHAIBHOE Pa3BUTHE
(amOpuorenes). Drarbl SMOPHOHATIBHOTO PA3BUTHS Y TO3BOHOYHBIX
JKUBOTHBIX . IPOOJICHHE, TaCTPYJISAIMS, OPraHOTCHES.
[TocTaomOproHaabHOE pa3BuTHE. THIIBI TOCTIMOPUOHAIBHOTO PA3BUTHS:
npsiMoe, Herpsimoe (TuanHOYHOE). BiusiHue cpesipl Ha pa3BUTHE
OpraHu3MoB; (pakTopsl, CIOCOOHBIC BBI3BIBATH BPOKAEHHBIC YPOICTBA.

Poct Pa3BUTHC paCTeHI/II‘/‘I. Onrorenes IBETKOBOI'O PaCTCHUA. CTPOCHHE
CCMCHH, CTalUN PASBUTHUA

HacnencTBeHHOCTh M U3BMEHUYUBOCTh OpraHnu3moB

6.1

[Ipeamer u 3agaun reHeTuku. Mcropust pa3BuThs reHeTUKku. Briian
POCCUICKHX U 3apyOEKHBIX YUYEHBIX B PA3BUTHE T€HETUKU. MeTo b
reHeTHKH (THOPHUI0TOTHUECKHA, IIMTOTCHETHUCCKUI, MOJICKY ISIPHO-
reHetudeckuii). OCHOBHBIC TEHETHUECKHUE MOHITHS. | eHeTHYecKast
CHUMBOJIMKA, UCTIOJIb3yEMasl B CXEMax CKpEIIMBaHUN

6.2

3aKOHOMEPHOCTH Hacle0BaHUs MTPU3HAKOB, YCTaHOBIEHHBIE [
Mennenem. MoHOTHOpUTHOE CKpEIIMBaHKE. 3aKOH €IMHOO0pa3ust
rUOpHUIOB MepBoro nokoseHus. [IpaBuno roMmuHUpOBaHUS. 3aKOH
PACHICIVICHU A ITPHU3HAKOB. I'unoresa ynctoTel ramet. I1oaHOE U
HEMOJHOE TOMHUHHUPOBAHHUE.

Jurnbpuanoe cKpemuBanue. 3aK0OH HE3aBUCHMOTO HACJICIOBAHUS
npu3HaKoB. [luroreHeTnyeckre OCHOBBI TUTHOPUIHOTO CKPELIMBAHMUS.
AHanuzupyroliee ckpeluBanue. Vcnonb3oBaHue aHaIUu3uPYIOLIETo
CKpELIMBaHMs JUIsl OTIpe/IeIeHUs] TEHOTUIIa 0COOH

6.3

CueruieHHoe HacnenoBanue npuszHakoB. Pabora T. Moprana no
CLEIJIEHHOMY HACJIEJOBaHUIO I'eHOB. Hapylenue cuensieHus FeHoB B
pe3yiabTaTe KPOCCUHIOBEpa. XpOMOCOMHAs TEOPHUsI HACIIEACTBEHHOCTH.
I'eneTnyeckue KapThl.

I'enetnka mona. XpoMOCOMHOE OIpEEIeHUE MoJa. AyTOCOMBI U
II0JIOBBIE XPOMOCOMBI. | 'OMOTraMeTHBIE U T€TEPOraMETHBIE OPTaHU3MBI.
HacnenoBanue npU3HAKOB, CLEIUIEHHBIX C TIOJIOM

6.4

N3meH4nBOCTb. BUbl N3MEHYMBOCTH . HEHACIIEACTBEHHAS U
HacjeAcTBeHHas. Ponb cpeapl B HEHACIIEICTBEHHOW H3MEHYUBOCTH.
XapakTepucTUKa MOAU(PUKAIIMOHHON U3MEHYMBOCTH. BapuanmonHsIi
psiA M BapualMoHHas kpusas. Hopma peaknuu npusHaxa.




KonuyecTBeHHbIE ¥ KAUECTBEHHBIC MPU3HAKHA U UX HOPMA PEaKIIUH.
CgoiicTBa MOIU(PUKAIIMOHHONH U3MEHYMBOCTH

6.5

HacnencrBenHas, Wiy reHOTUIIMYECKas, U3MEHUYNBOCTh. KoMOMHaTHBHAs
U3MEHYMBOCTh. Mel03 1 MOJI0BOM MPOLIECC — OCHOBA KOMOMHATHBHOM
U3MEHYMBOCTU. MyTallMoHHas N3MeHUUBOCTh. Kitaccuduxanus
MyTalUi: FTeHHbIE XPOMOCOMHBIE, F€eHOMHBIE. HacTOTa U NIPUYHUHBI
MyTanuil. Myrarenssie pakTopbl. 3aKOH TOMOJIOTHUECKUX PSIIOB B
HacieacTBeHHoM u3Menunsoctu H.M. BaBunosa

6.6

I'eneruka yenoseka. Kapuorun yenoBeka. OCHOBHbBIE METO/IbI T€HETUKU
YeJIOBEeKa: FeHealornuecKuil, OJIM3HEeI0BbIH, IUTOr€HETUYECKU,
OMOXMMHYECKHUN, MOJIEKYJISIpHO-TeHeTHUecKUid. COBpeMEHHOE
olpeieIeHre T'eHOTHUIIA: TOJIHOTEHOMHOE CEKBEHUPOBAHUE,
T€HOTUIIMPOBAHKE, B TOM 4uciIe ¢ momoinsto ITI[P-ananu3a.
HacnencrBennsle 3a0051eBaHUs YellOBEKa: reHHbIE 00J1€3HHU, 00JIE3HU ©
HACJIEICTBEHHOH MPEAPacIOIOKEHHOCThIO, XPOMOCOMHBIE OOJIE3HH.
Comarnyeckue u reHepaTuBHble MyTauuu. [IpuHIMIBEI 310pOBOTO 0Opa3a
YKU3HU, IUATHOCTUKH, TPO(UIAKTUKU U JIEUEHUS] TEHETHUYECKUX
6one3Held. MequKo-TeHeTHUeCKoe KOHCYJIbTUPOBaHHE. 3HaUeHUE
MEAMIMHCKON F€HETUKH B NPEAOTBPAILIEHUH U JICHEHUHU F€HETUUECKUX
3a00J1eBaHUH YeloBeKa

CGJ'ICKI_II/IH OpraHu3MoOB. OCHOBBI OMOTEXHOJIOT U

7.1

CenekIus Kak HayKa U Tpolecc. 3apoxAeHUE CEICKIIUU U
noMectukanus. Yuenue H.M. BaBunoBa o eHTpax NpoOUCXOXKICHUS U
MHOT000pa3us KyJbTYypHBIX pacTeHUuM. [{eHTpsl MporcX 0k aeHHs
JIOMAIIHUX )KUBOTHBIX. COpT, MOpOAa, ITaMM

7.2

CoBpeMeHHbIE METOBI CENEKIIMU. MaccoBBIN M MHINBH Ty JIbHBIN
OTOOpBI B CETIEKIIUN PACTEHUH U )KUBOTHBIX. OLIEHKA SKCTEPhEpa.
bauskopocTBEHHOE CKpelnBaHue — MHOpUIUHT. YncTast TMHMS.
CkpelnBaHue YUCTHIX JIMHUHN. ['eTeposuc, uin rubpuiHas cuia.
HeponctBenHoe ckpemuBanue — ayTopuauHr. OtnanéHHas
rudpuaun3zanus 1 e€ ycrnexu. MIcKkycCcTBEHHBIN MyTareHes 1 MojiydeHue
MOJIMILIONOB. JJOCTHKEHHS CEJIEKIUN PACTEHUH, )KUBOTHBIX U
MHUKPOOPTaHU3MOB

7.3

buotexHosiorus kak oTpaciab Npou3BOACTBA. [ €eHHast MHKEHEepHs. JTallbl
co3nanus pekomounanTHoi JIHK 1 TpaHCTeHHBIX OpraHU3MOB.
Kiterounas nnxenepus. Knerounslie KynbTypsl. MUKpOKIIOHAIBHOE
pa3MHOKeHue pacTeHui. KioHrupoBaHue BICOKOMPOTYKTUBHBIX
CEIIbCKOXO3SMCTBEHHBIX OPTaHU3MOB. JKOJIOTHYECKHE U ITUUECKUE
npo6sieMbl. [MO — reneTndecku MOAUPHUITMPOBAHHBIC OPTAHH3MBI

11-i1 KIIACC

IIposepsiembie TpeGoBaHus K pe3yiabTraTam ocBoenus OOIT




Kox
MPOBEPAEMOro
pe3yJbTara

IIpoBepsiemblie npeaMeTHbIe pe3yabTarhl ocBoeHuss OOII OO0

CdopMupoBaHHOCTH 3HAHUN O MECTE M POJIK OMOJIOTHH B CHCTEME
HAYYHOT'O 3HAHHS €CTECTBEHHBIX HayK, B (POpMHUpPOBAHUU

COBPEMEHHOM €CTECTBEHHO-HAYYHOU KapTUHBI MUpPA U HAYYHOI'O
MHUPOBO33PEHUS; O BKJIA/Ie POCCUICKUX U 3apyOex HBIX YUEHBIX-OHOIOTOB
B pa3BHUTHE OMOJIOTHH; (PYHKIIMOHAIBHOW IPaMOTHOCTH YEJIOBEKA JIS
pelleHus KU3HEHHBIX 3a7a4

VMeHHe pacKphIBaTh COIEPIKAHNE OMOTOTHIECKUX TEPMUHOB U MTOHSTHIA:
BUJI, TIOMYJISAIUS, TeHO(MOH/I, SBOJIIOIHS, IBHKYIINE CUiIbl ((pakTopbl)
9BOJIFOIIMH, TPUCTIOCOOICHHOCTh OPraHU3MOB, BHI000pa30BaHue,
IKOJIOTHYECKUE (PaKTOPHI, FKOCHCTEMA, IPOAYIICHTHI, KOHCYMEHTHI,
PEIYLCHTBI, IEMU MUTAHUS, YKOJOTHIeCKas MUpaMKIa, OMOTreoIeHO3,
ounocdepa

YMeHue uznarath OMOJIOruYecKue Teopun (IBOJIONMOHHAs Teopust Y.
JlapBuHa, CHHTETHYECKAsl TEOPHS IBOJIOINH), 3aKOHBI U 3aKOHOMEPHOCTH
(3apoapimeBoro cxonactea K.M. bapa, yepenoBaHust riiaBHbIX
HanpasieHnuil u nyrteit spomonnn A.H. CeseproBa, yuenus o 6uocgepe
B.U. BepHajickoro), onpenensaTh paHUIbl UX TPUMEHUMOCTH K KHBBIM
CUCTEMaM

YMeHue BinageTh METOAaMH HAyYHOT'O IO3HaHMsI B OMOJIOTUH
(HaOurO/ICHKE U OIMCAHUE KUBBIX CHCTEM, IPOLIECCOB U SIBICHHH;
OpraHu3aIys 1 MpoBeieHne OMOIOrMUECKOT0 SKCIIEPUMEHTA,
BBIJIBUYKEHUE TUIIOTE3bI; BBIABICHUE 3aBUCUMOCTH MEXKY
HCCIJIETyEMbIMU BEIMYMHAMU, 00BSICHEHHE MTOJTyYEHHBIX PE3YJIbTaTOB,
UCIIOJIb30BAHHBIX HAYYHBIX IIOHATUHI, TECOPUN U 3aKOHOB; YMEHHUE JIe1aTh
BBIBOJIbI HA OCHOBAHHMH TOJTYYEHHBIX PE3yIbTaTOB)

YMeHue BBIJIETATh CYIIECTBEHHBIE PU3HAKUA CTPOCHHS OMOIOTHYECKHUX
00BEKTOB: BUJOB, MOMYJISIIIHH, MPOIYIIEHTOB, KOHCYMEHTOB, PEIyIIEHTOB,
OMOTreoIeHO30B U IKOCUCTEM; OCOOEHHOCTH MPOLIECCOB HACIIEACTBEHHOM
W3MEHYUBOCTH, ECTECTBEHHOT'O 0TOOpa, BUA00Opa30oBaHus,
MPUCTIOCOOJICHHOCTH OPTaHU3MOB, ICHCTBUS SIKOJIOTHYECKUX (aKTOPOB
Ha OPraHU3MBl, IEPEHOCA BELIECTB U IOTOKA SHEPTUHU B DKOCUCTEMAX,
AHTPOINOTE€HHBIX U3MEHEHUW B IKOCUCTEMAaX CBOEH MECTHOCTH,
KpYroBOpOTA BEUIECTB U OMOTEOXUMUYECKUX IIUKIIOB B Ouochepe

YMeHue npuMeHsITh IONy4YeHHbIC 3HAHUS TSI OObSICHEHUS
OMOJIOTMYECKUX MPOIIECCOB U SIBJICHUH, IS IPUHATHUS

MPAKTUYECKHUX PEIICHUI B MOBCEAHEBHON KU3HU B IIENIAX 00ECTIeUeHUs
0€30MacHOCTH CBOETO 3/I0POBbS M 3/TOPOBbsI OKPYKAIOITUX JIFOICH,
COOIOZICHHSI HOPM IPaMOTHOTO MOBEACHUS B OKPYIKAIOIIEH MPUPOTHON
cpene; MOHUMaHue HEOOXOIMMOCTH UCTIOJIb30BAHUS JOCTHKECHHM
COBPEMEHHOU OMOJIOTUH AJIS PAIIMOHAIBHOTO IPUPOIOTIOIH30BAHUS

YMeHue peniath 3JeMeHTapHbIe OMOJIOTUIECKUE 3a]1a4H, COCTABIISITh
CXEMBI TIEPEHOCA BEIIECTB M SHEPTUU B 3KOCUCTeMax (IeTH MTUTaHuUs)




YMeHue BBINOJHATH Ta00paTOPHBIE U TPAKTUYECKHE PaOOThI, COOIIOATh
npaBujia Ipu padoTe ¢ y4eOHBIM U JIA0OPAaTOPHBIM 000PYA0BAHHEM

YMeHne KpUTUYECKHU OLIEHUBATh U MHTEPIPETUPOBATH HH(OPMALIHIO
OMOJIOrMYECKOTO COJIEP KaHM, BKIIIOUAIOIIYIO IICEBJOHAYYHbIC 3HAHUS U3
paznuuHbIX HcTOuHUKOB (CMU, Hay4HO-TIOMYJISIPHBIC MaTEPUAIIbI);
paccMaTpuBaTh TI100aTbHBIC IKOJIOTHYECKUE TIPOOIEMbI COBPEMEHHOCTH,
dbopMUPOBATH MO OTHOLICHUIO K HUM COOCTBEHHYIO MO3UIIUIO

10

VMeHue co31aBaTth COOCTBEHHBIC MUCHbMEHHBIC U YCTHBIE COOOIIEHMS,
0000111251 OMOIOTHYECKYI0 HH(DOPMAIIHIO U3 HECKOIBKUX HCTOYHUKOB,
PaMOTHO MCIIOJIb30BaTh MOHITHIHBIN amnmapat OHOJIOTHH

HpOBepﬂeMbIe 3JIEMEHTBI COACPKAHUA

Kox

IIpoBepsieMble Y1eMEHTHI COAePKAHUS

DBOIIOIMOHHAS OO0 U

11

3BOJ'IIOI_II/IOHH85I TCOPUA U eé MecTO B OMOJIOTHH.

CBuzeTenbCTBa SBOTIONUH. [1aeOHTOIOrHYeCKHe: T0CIeI0BaATEILHOCTD
HOSIBJICHUS BUIOB B IIAJICOHTOJIOTHYECKOM JICTOMUCH, IIEPEXOIHBIC
¢dopmel. broreorpaduueckue: cxoAacTBO U paznuyue GpayH u Giop
MaTepUKOB U OCTPOBOB. DMOPHOIIOTHYECKHE: CXOJCTBA M PA3ITUUUS
IMOPUOHOB PAa3HBIX BHIOB MTO3BOHOUHBIX. CpaBHUTEIILHO-
AQHAaTOMHUYECKHE. TOMOJIOTUYHBIC, aHAJIOTHYHbIE, Py JUMEHTAapPHbIC
OpraHbl, aTaBU3MbL. MOJICKYISIPHOOMOXUMHYECKHE. CXOICTBO
MEXaHHU3MOB HACJIEICTBEHHOCTH ¥ OCHOBHBIX METa0OJIHYECKUX MyTeH y
BCEX OPraHU3MOB

1.2

OpomtonmonHas teopus Y. Jlapsuna. [Ipeanockiku BOSHUKHOBEHUS
JapBUHM3MA. /[BHKyIMe CUIIbl SBOJIIOLIMM BUIOB 1O JlapBHUHY
(M30BITOUHOE pa3MHOKEHHUE MTPU OIPAHUICHHOCTH PECYPCOB,
HeonpeaenéHHast U3MEHYMBOCTb, 60pb0a 3a CyIIeCTBOBAHUE,
€CTEeCTBEHHBIN 0TOOD)

13

Cunrernueckas Teopus 3Bostoru (CT3) u OCHOBHBIC €€ MOJIOKEHUS.
MuxkposBomtonus. [lonynanus kak eIMHULA BUAA U DBOJIIOLNN

14

JBmxyriue cuibl ((pakTophl) BOJIOIMH BUIOB B IPUPOJIE.
MyTanoHHBIN NpolecC U KOMOMHATHUBHAS U3MEHYHUBOCTb.
[TommysiioHHBIE BOJIHBI U Ipeiid reHoB. M3omsamus 1 Murpamms.
EctecTBeHHblIi 0TOOp — HanpaBisonuii pakTop 3BoIOIHH. DOPMBI
€CTECTBEHHOI'0 0TOOpA.

[Tprcnoco0aeHHOCTh OPraHU3MOB Kak pe3yibTat 3Boonuu. [Iprumepsr
npUcnoco0IeHu y opranu3MoB. ApoMopdo3bl U HANOAJANTALNH.

Bun u Bunoob6pazoBanue. Kpurepuu Buna. OcHOBHBIE POPMBI
BHJ1000pa30BaHMs: TeorpapuIecKoe, SKOJIOTUIECKOe




1.5

MaxponsBosrorusi. @opMbl SBOJIIOLUH: (HIIETHYECKAs!, TUBEPreHTHAs,
KOHBEpreHTHasl, napaienbHas. HeoOpatumocTs 3Bomonun

Bo3unkHOBEHHE 1 Pa3BHUTHUC )KU3HU HA 3emie

2.1

JlonayuHble npeacTaBICHUS O 3apOKICHUN KU3HU. HayuHble runoressl
BO3HUKHOBEHUS U3HU Ha 3emiie. a0MoreHe3 U MaHCIepMHusl.
XuMHUUecKasi 3BOIIOLUSA. DKCIEPUMEHTAIBHOE ITOATBEPKICHUE
XUMHUYECKOH »BONTIONIMH. HavanbHble 3Tabl OMOJIOTMYECKON IBOJIFOLMH.
I'mnoreza PHK-mupa. [lepBbie kiaeTku u ux 3Bostonus. PopMupoBaHue
OCHOBHBIX TPYIII )KUBBIX OPTaHU3MOB

2.2

PasBuTHe xu3HM Ha 3emie 1o 3paM u nepuojaaM. Karapxeil. Apxeiickas
U TIpoTepo3oiickas 3psl. [1aneo3oiickas 3pa u e€ nepuobl: KEMOPHICKUH,
OPJIOBUKCKHM, CHIIYPUHCKUI, IEBOHCKUM, KAMEHHOYTOJIbHBII, IEPMCKUH.
Me3so3olickas 3pa 1 €€ nepuoibl: TPUACOBBIN, IOPCKUMA, METOBOM.

Kaiino3zoiickas 3pa 1 €€ neproibl: MaJI€OreHOBbIN, HEOT€HOBBIH,
AHTPONOTEHOBBIN. XapaKTepUCTHKA KIMMAaTa U T€0JIOTHYECKUX
nipotieccoB. OCHOBHBIE ATAIbI BOJIOIMH PACTUTEIHHOTO U )KUBOTHOTO
mupa. ApoMopo3bl y pacTeHuil u )KUBOTHBIX. [losiBIeHUE, pacBeT u
BBIMUpPAHHE IPYIII )KUBBIX OPraHU3MOB

2.3

Cucrtema OpraHm4eckoro Mupa Kak oTpakxeHue 3Botouu. OCHOBHBIC
CUCTEeMaTUYECKHUE TPYIIIBI OPTaHU3MOB

2.4

DBOJIIOIMS YelIoBeKa. AHTPOINOJIOTHS Kak Hayka. PazButue
MPEJCTABICHUN O TPOUCXOKICHUH YeJIOBEKa. MeTOIbl U3yUEHHUS
aHTpornoreHe3a. CXoACTBa U pa3INyuUs YEJIOBEKa U KUBOTHBIX.
CucremaTnueckoe NoJI0KEHUE YeI0BeKa.

JIBmxyuiue cuisl (hakTopsr) aHTpornorenesa. HacenacrBeHHas
M3MEHYUBOCTb U €CTECTBEHHBIN 0TOOp. OO1IeCTBEHHBIN 00pa3 KU3HH,
M3TOTOBJICHUE OPYAMI TpyJa, MBIIIJIEHUE, PEYb

2.5

OCHOBHBIE CTaIMM U BETBU HBOJIFOLIMU YEJIOBEKA: aBCTPAJIONUTEKH,
Yenosek ymensiid, YenoBek npsaMoxoasinii, YemoBek HeaH1epTaabCKUid,
YenoBek pasyMHblid. Haxo1Ku MCKOMaeMbIX OCTaHKOB, BpeMs
CYILLIECTBOBaHMsI, 00JIaCTh pacIpOCTpaHeHus, 00BEM rOJIOBHOTO MO3Ta,
00pa3 KU3HH, Opyaus

2.6

Yenoseueckne pacbl. OCHOBHBIE OOJIBIIIKE PACHI: €BPOTICOH THAS
(eBpaswmiickas), Herpo-aBCTpaiouaHas (IKBATOPUAIbHAS), MOHTOJIOUIHAS
(asmarcko-amepukaHckas). YepThl MPUCIIOCOOIEHHOCTH MPEICTaBUTECH
YeJI0BEUYECKUX PaC K YCIOBUAM CYIIECTBOBAHMs. EIMHCTBO YEIOBEUECKHX
pac. Kpuruka pacuzma

Opranus3Mbl U OKpY>Karoias cpeia

3.1

DKOJIOTHs KaK HayKa. 3aJlaud U pa3Aesibl SKOJIOTuU. MeTo bl
HKOJOTUYECKUX UCCIEI0BAHMM. DKOJIOTHYecKoe MUpoBo33peHue. Cpesl
0o0WTaHMS OPTraHU3MOB: BOJIHAs, HA36MHO-BO3IyIITHAS, TOYBCHHAS,
BHYTPUOPraHU3MEHHAS




3.2

Okonornyeckue akropsl. Kiaccudukarys 5K0I0ru4eckux (pakTopos:
abuoTrnueckue, OMOTHYECKHE U aHTpoIoreHHbIe. /lelicTBre
HKOJIOTHYECKUX (DAaKTOPOB HAa OPTaHU3MBI

3.3

AbuoTrueckue (paKTophl: CBET, TEMIEPATypPa, BIAXKHOCTb.
®doronepuoansm. Ilpucnocobnenus opraHu3MoB K JeHCTBUIO
abuotnyeckux (akTopoB. buosornueckue puTMbI

3.4

Buotnueckue dakropbl. Buasl OnoTHYeCKHX B3aUMOCHCTBHUI:
KOHKYPEHIIMS, XUITHIYECTBO, IIAPA3UTU3M, MYTYyaIn3M, KOMMEHCAIIU3M
(HaxJIeOHNYECTBO, KBAPTUPAHTCTBO), AMEHCAIN3M, HEHTPAITU3M.
3HaueHne OMOTHYECKUX B3aUMO/ICHCTBUI IS CYIECTBOBAHUS
OpraHM3MOB B IIPUPOIHBIX COOOIIECTBAX

3.5

DKOJIOTUYECKUE XapaKTEPUCTUKU NMOMyIsi. OCHOBHBIE TOKA3aTENH
MOIYJIALIMK: YACIEHHOCTD, INIOTHOCTD, POKIaEMOCTb, CMEPTHOCTb,
IIPUPOCT, MUTpaLKs. J[MHaMHKa YMCIEHHOCTH NOMYJISILUU U €€
perynsauus

COO6HICCTBO 1 OKOJOTHYCCKUE CUCTCMBI

4.1

Coo01mecTBo OpraHu3MoB - 6ruoneno3. CTpyKTypbl OHOLIEHO3a: BUIOBa,
HPOCTPaHCTBEHHAs, Tpoduueckas (nuiiesas). Buabl-noMmunanTel. Cesizu
B OHMOLIEHO3€

4.2

Dkoornueckue cucteMsl (3kocuctems). [loHsTre 00 3KocHcTEME
6uoreoneHo3e. PyHKINOHATIBHBIE KOMIIOHEHTHI SKOCUCTEMBI:
NPOIYIICHTHI, KOHCYMEHTBI, peAylIeHThl. KpyroBopoT BemecTB U MOTOK
3HEepruu B d3kocucteme. Tpoduueckue (MUIIEBbIEC) YPOBHH YKOCHCTEMBI.
[Tumessie enn u cetu. OCHOBHBIE MTOKA3aTeNN YKOCUCTEMBI. Oromacca,
HOPOAYKIUS. DKOJOTMYECKUE MUPAMUIBL: POTYKIIMH, YUCIEHHOCTH,
6romMaccel. CBOMCTBA IKOCUCTEM: YCTOMYUBOCTD, CAMOPETYJISIIHNS,
passutue. Cykueccus

4.3

[TpuponaHbIe 3KOCUCTEMBI. DKOCUCTEMBI 03P U PEK. DKOCHCTEMA
XBOMHOT'O WM IIUPOKOJIUCTBEHHOIO JIeCa.

AHTPOIIOT€HHBIE SKOCUCTEMBI. ATPOIKOCUCTEMBI. Y pOOIKOCUCTEMBI.
buonornyeckoe u X035MCTBEHHOE 3HAUEHUE arpO3KOCUCTEM U
ypOoskocucteM. buopaznoodpasue kak hakTop yCTOHIHMBOCTH
skocucteM. CoxpaHeHHE OMOJIOTHYECKOTO pa3HOOOpa3us Ha 3emiie

4.4

VYuenue B.W. Bepranckoro o 6uocdepe. ['paHuiisl, cocTaB U CTpyKTypa
6uocdepsl. XKupoe BemiecTBo U ero ¢pyHkimu. OcodenHoctu ouochepsl
Kak rII00abHOM SKocHCcTeMBI. JlnHaMuIeckoe paBHOBeECHE M 0OpaTHast
cBs13b B Ouocdepe. KpyroBopoTsl BEIECTB U OMOr€OXUMHUECKUE ITUKIIBI
aeMeHTOB (yrieposa, a3ota). 30HaIbHOCTh Onochepbl. OCHOBHBIE
OMOMBI CYyIIH

4.5

YenoseuecTBO B Onocdepe 3emiu. AHTPOIIOTCHHBIE H3MEHEHHS B
o6uocdepe. ['MobanbHBIE SKOTOTHUECKHUE TIPOOTIEMBI.




OcHoBa palMoOHaJIbHOTO YIPABJIEHUS IPUPOJHBIMU PECYPCAMHU U UX
ucnosnb3oBaHue. JlocTrkeHust OMOJI0IUU U OXpaHa IPUPOIbI

Ilepeuens nposepsiembix HA EI'D mo Omosioruun
TpeboBaHuil Kk pe3yabratam ocsoeHust OOII COO

Kon
NMPoBePSIEMOro
TpeOOBaHMS

IIpoBepsiemble TPeGOBaHMS K NMPEAMETHBIM Pe3yJIbTATAM OCBOCHUS
OOI1 COO na ocuose ®IocC

CdopmupoBaHHOCTH 3HAHUN O MECTE U POJIM OMOJIOTHH B CUCTEME
€CTECTBEHHBIX HayK, B (GOPMUPOBAHUM COBPEMEHHOMN
€CTECTBEHHOHAYYHOU KapTUHBI MUPA, B MO3HAHUH 3aKOHOB MPUPOIBI U
PEIICHNH KU3HEHHO BYKHBIX COLUATBHO-ITHUECKUX, IKOHOMHUUECKHUX,
9KOJIOTMUYECKUX MPOOJIEM UEIOBEUYECTBA, a TAKKE B PELIEHUH BOIIPOCOB
paIoOHaIBLHOTO MPUPOAONONIB30BaHuUs, B GOPMUPOBAHUU LIEHHOCTHOTO
OTHOIIEHUS K MPUPOJIE, OOIIECTBY, YEITOBEKY; O BKJIaJIe POCCUUCKUX U
3apyOexHBIX YIEHBIX- OMOJIOTOB B Pa3BUTHE OMOJIOTUI

Brnagenue cuctemoii 3HaHUN 00 OCHOBHBIX METOJIaX HAy4YHOTO
TMO3HAHMSI, UCTIOJIB3YEMbIX B OMOJIOTUYECKUX MCCIICTOBAHUSIX KUBBIX
00BEKTOB U 9KOCHCTEM (OIMKMCAaHUE, H3MEPEHHUE, TPOBEACHUE
HaOJII0ICHNH ); CIT0COOaMU BBISBJICHUS U OICHKH aHTPOTIOT€HHBIX
W3MEHEHUH B IPUPOJIE.

2 YMeHue BBIIBUTATh TUTIOTE3bI, MPOBEPSITh UX IKCIIEPUMEHTAILHBIMU
cpeacTBamMu, GopMyJIUpYs LENb UCCIEeI0BaHUS, AaHATU3UPOBATh
MOJTy4E€HHBIE PE3YNbTAThI U JeNaTh BHIBO/IBI.

BrlisiBeHME 3aBUCUMOCTH MEX/1y HCCIEAYEMBIMHA BETUUMHAMH,
00BsICHEHHUE MOJTyUYEHHBIX PE3YIbTaTOB U (POPMYIMPOBAHUE BHIBOJIOB C
HCIOJIb30BAaHUEM HAYUYHBIX MOHATUHN, TEOPUI U 3aKOHOB

YMeHue BiageTb CUCTEMOI OMOJIOTMYECKUX 3HAHUM, KOoTopast
BKJIIOYAET: OCHOBOIIOJIAralonife OMoI0rn4eckue TepMUHBI M TOHATHUS
(xH3HB, KJIETKA, TKaHb, OPraH, OPraHu3M, BUJI, TIOMYJISILHUS, YKOCUCTEMA,
ouorneHo3, buocdepa; MeTaboIM3M, TOMEOCTa3, KJICTOYHBI HMMYHHUTET,
OnocuHTe3 OeNKa, OMOMOIIUMEPHI, TUCKPETHOCTh, CAMOPETYJISIIHS,
CaMOBOCITPOU3BE/IEHNE, HACIEACTBEHHOCTh, U3MEHUYUBOCTD,
9HEPro3aBUCHUMOCTh, POCT U Pa3BUTHE); OMOJIOTHUECKHE TCOPUH:

3 kierouHas teopus T. [lIBanna, M. [lneinena, P. Bupxosa; kioHanbHO-
cenektuBHOro nmmynurera [1. Opnux, M.11. MeunukoBa, XpoMOCOMHas
Teopus HaciencTBeH-HOcTH T. Moprana, 3aK0H 3apOoJIbIILIEBOTO
cxoxactsa K. bapa, sBonroninonnas teopust U. JlapBruHa, cCHHTETHYECKAS
TEOpHs IBOJIIOLMH, Teopus aHTponorenesa Y. /lapsuna; Teopus
6uoreoneno3a B.H. Cykauésa; yuenue H.W. BaBuiioBa o nentpax
MHOT000pa3us U MPOUCXOKICHUS KyJIbTyPHBIX pacTeHul, yuenne A.H.
CeBep11oBa 0 MyTAX W HAMPABJIEHUAX BOJIIOIUH, yueHue B.1.




Bepnasackoro - o ouocdepe); 3akoHbI (€IHHOOOPA3HSI TOTOMKOB
MIEPBOTO MMOKOJICHHUS, PACHICINICHUSI TPU3HAKOB, HE3aBUCUMOTO
HacjeA0BaHUs pu3HakoB . MeHnzens; ClierIeHHOT0 Hacle0BaHus
MIPU3HAKOB U HapyIlIeHus ciemieHus renoB T. Moprana;
TOMOJIOTMYECKUX PSIAOB B HACIEACTBEHHOM n3MeHunBOCTH H. 1.
BagsuioBa; renernueckoro paBHosecus Jx. Xapau u B. BaiinOepra;
3apojsbimeBoro cxoactea K. bapa; 6uorenernyeckuit 3akon 3. ['ekkerns,
®. Mrosuiepa); IPUHIUIBI (YUCTOTHI raMeT, KOMIJIEMEHTAPHOCTH);
npaBuia (MuauMyma FO. JInbuxa, 5K0JIOTHYeCcKOi MUpaMuIbl YUCel,
Ooromaccel U sHeprun); runotessl (koarepsatHoii A.W. OmapuHa,
nepBuaHOTO OynpoHa J[k. Xonaeiina, mukpochep C. Dokca, pubo3zuma
T. Yek)

YMeHue peuaTb IMOUCKOBLIC OMOJIOrUYECKHE 3aJa4M, BBISIBIISITh
IMPUYUHHO-CJIICACTBCHHBIC CBA3HU MCKAY UCCICAYCMbIMHA
OMOJIOTMYECKUMU 06’[;6KT8.MI/I, IIpoueccaMu U sBJICHUSIMH, JICIaTh
BBIBOJbI M IPOTHO3bI HA OCHOBAHHWH IIOJIYYCHHBIX PE3YJIbTATOB,
COCTABJIATb 'CHOTUIIMYCCKUEC CXEMbI CKPCIIUBAHUS IJIA PA3HBIX TUIIOB
HacCJICOAOBaHHUA ITPU3HAKOB Y OPraHU3MOB, COCTABJIATH CXCMbI IICPEHOCA
BCHICCTB U OHCPI'UH B 9KOCUCTEMAX (LIGHI/I IIUTaHWsA, IIMIICBBIC CeTI/I)

YMeHue ycTaHaBIMBATh B3AUMOCBSI3U MEX]y CTPOCHUEM U (PYHKIUSIMHU:
OpraHonaoB, KJICTOK Pa3HbIX TKaHeﬁ, opranaMu U CUCTCMaMU OpPraHOB Yy
pacTeHMid, ’KUBOTHBIX U YEJIOBEKa; MEKIy dTarlaMi 0OMEHa BEIlECTB,;
9TarlaMi KJICTOYHOI'O ITMKJIa U JKU3HCHHBIX ITUKJIIOB OpFaHI/I3MOB;
sTanamMu SMOPUOHAIBHOTO Pa3BUTHS; TEHOTUIIOM B (JEHOTHUIIOM,
(dbenoTumnom u GpakTopaMu Cpelibl OOUTaHUS; MPOIECCAMHU IBOIOIINH;
JBIKYIIMMH CUJIAMH aHTPOIIOT€HE3a; KOMIIOHEHTAMU Pa3IuYHbIX
3KOCHUCTEM U HpI/ICHOCO6H€HI/I$[MI/I K HUM OPraHu3mMoB

YMeHue BBIIENATH CyIIECTBEHHBIE IPU3HAKH . CTPOECHUSI BUPYCOB,
KJIETOK MPOKapHOT U 3YKapHOT; OJTHOKJIETOYHBIX U MHOTOKJIETOUYHBIX
OpPraHu3MOB, BUJIOB, OMOT€OLIEHO30B, 3KOCUCTEM U Onochepsl; CTpOeHUs
OpPraHoOB U CHUCTEM OPraHOB PaCTEHMH, KUBOTHBIX, UEJIOBEKA,; IPOLIECCOB
KHU3HEIEATEIBHOCTH, TPOTEKAIOIIMX B OPraHU3Max pacTCHUH,
KUBOTHBIX U YEJIOBEKa; OMOJOTMYECKUX MPOLECCOB: 0OMEHA BELIECTB
(mMetabomm3Mm), HH(GOPMAIIMHU U TIPEBPAIICHHS SHEPTUH, OPOKEeHUS,
aBTOTPO(HOIO U TeTepoTPO(HOro TUIOB MUTaHUs, (POTOCHHTE3A U
XEMOCHHTE3a, MUTO03a, Mei103a, TaMeToreHnesa, SMOpruoreHesa,
MOCTAMOPHUOHAIBHOTO PA3BUTHS, PA3MHOKEHHUSI, UHIANBUAYATbHOTO
pa3BHUTHS Opranu3Ma (OHTOTeHe3a), B3aUMOJICHCTBHS TE€HOB, TETEPO3NUCA;
NEeNCTBHUI HCKYCCTBEHHOTO 0TOOpA, CTaOMIN3UPYIOIIETro, ABMKYIIETO U
pa3phIBAIOILEro €CTECTBEHHOTO 0TOOpa; aluIONaTpHIecKoro u
CUMIATPUYECKOTO BUI000PAa30BaHMsI; BIUSHUS JBUKYIINX CUIT
HBOJIIOIIUH HA TeHO(OH T TOMYJISAINH; TPUCITOCOOIEHHOCTH OPTaHU3MOB
K cpezie oOuTaHus, YepeloBaHus HalpaBJIeHUI 3BOIIOLUHU; KPYrOBOPOTa
BELIECTB U [TIOTOKA SHEPTUU B IKOCHCTEMAX

CdopmupoBaHHOCTH YMEHHUS BBIACISATH CYIECTBEHHBIC TPU3HAKU
BHUPYCOB, KJIETOK IIPOKAPUOT U SYKApUOT; OJHOKICTOYHBIX U
MHOTOKJICTOYHBIX OPTaHU3MOB, BUIOB, OMOT€OI[EHO30B U SKOCUCTEM;




0CcOOEHHOCTH MPOLECCOB OOMEHA BEIIECTB M MPEBPAILECHUS SHEPTUH B
KJIeTKe, (POTOCHHTE3a, IUIACTHYECKOr0 M DHEPTeTHYECKOro OOMEHa,
XEMOCHHTE3a, MUTO3a, Mei103a, OTUIOJJOTBOPEHUS, Pa3BUTHSI U
Pa3MHOKEHHSI, THIUBHyaJIbHOIO Pa3BUTHsI Oprannima (OHTOreHesa),
00pbOBI 32 CYIIECTBOBAaHHE, €CTECTBEHHOT0 0TOOpa, BUJ000pa30BaHus,
HPUCIIOCOOJICHHOCTH OPraHU3MOB K Cpejic OOMTaHUs, BIUSHUS
KOMITOHCHTOB 3KOCHCTCM, aHTPOIIOTCHHBIX H3MEHEHHUH B DKOCHCTEMax
CBOEH MECTHOCTH, KPYTOBOPOTA BEILECTB M IPEBPALICHHS SJHEPTUH B
ounocdepe

YMeHue UCIoIbh30BaTh COOTBETCTBYIONIUE APTYMEHThI, OMOJIOTHYECKYIO
TEPMHUHOJIOTHIO U CUMBOJIUKY JJIsl JOKA3aTeIbCTBA POJICTBA OPraHU3MOB
Pa3HBIX CUCTEMATUYECKUX TPy, B3aUMOCBSI3M OPTAaHU3MOB U CPEIbI
oOuTaHUs, EAMHCTBA YEIIOBEUECKHX Pac; HEOOXOIUMOCTH 310POBOTO
o0pa3a *KH3HH, COXpAaHEHHS Pa3sHOOOPa3Hsi BUJOB U SKOCUCTEM KaK
YCIIOBUS COCYIIIECTBOBAHUS IIPUPOJIbI U YEIIOBEUYECTBA

YMeHHe KPUTHYECKH OLICHHBATh HH(OOPMAIUIO OHOJIOTMYECKOTO
COJIepKaHUsl; UHTEPIIPETUPOBATH ITUUECKHUE ACTICKThI COBPEMEHHBIX
HCCIIE0BAaHUI B OMOJIOTUH, METUIIMHE, OMOTEXHOJIOTHH, PacCMaTpUBaTh
rII00aTBHBIC YKOJIOTHYECKHE TTPOOIEMBI COBPEMEHHOCTH, OPMHUPOBATH
110 OTHOIIEHUIO K HUM COOCTBEHHYIO MO3HITHIO

Ilepedennb 3;1eMeHTOB coepxaHus, npoBepsieMbIX Ha EI'D no 6mosorun

Kon

IIpoBepsieMblii 3JIEMEHT COAEPKAHUA

buonorus xak HayKa. ’KuBbIe cuCTEMBI U UX HN3YUCHUC

11

COBpeMeHHaH OMOJIOTHS - KOMIUICKCHAS HaykKa. buonornueckue HAayKHu U
HN3y4acMbIC MU HpO6J’[eMI)I. CDYHI[aMeHTaJ'II)HI)IC, MMPHUKIIAAHBIC U TTIOUCKOBBIC
HAayYHBIC UCCJICIOBAHUA B OHOJIOTHH.

3HavyeHne OMOJI0TuU B (POPMUPOBAHUU COBPEMEHHOM €CTECTBEHHO-HAYYHOM
kaptuHsl Mupa. [Ipodeccuu, cBsizannbie ¢ Ononorueil. 3HaueHne OHMOJIOTHH B
MPAKTUYECKON JIeATeTLHOCTH YeJIOBEKA: MEIUIIMHE, CEThCKOM XO35MCTBE,
MIPOMBILIIIEHHOCTH, OXpaHe MPUPOIbI

1.2

’KuBbIe cHCTEMEBI Kak npeaAMCT U3YUCHUA ouonorun. CBOMCTBA )KUBBIX CUCTEM.
CANHCTBO XUMHUYCCKOTO COCTaBa, JUCKPETHOCTb U LEJIOCTHOCTD, CIIOKHOCTh U
YHnopsAaAO0UYCHHOCTL CTPYKTYPBI, OTKPBITOCTH, CAMOOPIraHn3anu,
CaMOBOCITPOU3BCACHUC, pasApa)KUMOCTb, UBMCHUYNBOCTD, POCT U Pa3BUTHUC.

YpoBHM OpraHU3alUH )KUBBIX CUCTEM: MOJICKYJISIPHBIN, KJIE€TOYHBIN, TKAHEBBIH,
OpPraHU3MEHHBIN, TONYJISIIUOHHO-BUI0BOM, 3KOCUCTEMHBIN
(6moreorieHoTHUECKUIT), OrochepHbIi. [Iporiecchl, MPOUCXOIAIINE B )KUBBIX
cucremax. OCHOBHBIE PU3HAKH KUBOTO. JKHU3HB Kak (hopMa CyIECTBOBAHUS
MaTepuun

1.3

MeTtoasl Guonorndeckoii Hayku. HabmmroeHne, uaMepeHue, SKCIepruMeHT,
cucreMarusanus, Metaagaians. IloHATHE 0 3aBUCUMON U HE3aBUCUMOM




nepemeHHou. I nanupoBanue skciepumenta. [locraHoBka U mpoBepka
runote3. Hynesas runoresa. [lonsitue BeIOOpKH 1 €€ 1ocToBepHOCTh. Pa3zdpoc
B OMoIOTHYeCcKHX JaHHBIX. OIeHKa JOCTOBEPHOCTH MOJyUYEHHBIX PE3YIbTATOB.
IIpyunHBI HCKa)KEHUS PE3YJIbTAaTOB dKCIIepUMeEHTa. [loHATHE cCTaTHCTHYECKOTO
TeCTa

KneTka kak OMojioruyeckasi CuicreMa

2.1

Knerka — cTpykTypHO-(yHKIIMOHATBHAS €JMHULIA )KUBOTO. VICTOpUS OTKPBITUS
kietku. Paboter P. I'yka, A. JleBenryka. Kiterounast reopus (T. [lBanu, M.
Inetinen, P. Bupxos). OCHOBHBIC MOJIOKEHHSI COBPEMEHHOM KJICTOYHOM
Teopuu. MeToabl MOJIEKYJISIPHOM U KJIETOYHOM OMOJIOTUU: MUKPOCKOIIHS,
xpomarorpadusi, SIeKTpoPope3, METO] MEYCHBIX aTOMOB, AuddepeHnnanbHoe
ueHTpudyrupoBaHue, KyJIbTUBUPOBAHUE KIETOK

2.2

XUMHUECKUH cocTaB KIeTKH. Makpo-, MUKPO- U YIbTPaMHKpPO3JIeMEHThl. Bona
1 e€ poJib KaK pacTBOPUTEIIS, PEareHTa, y4acTue B CTPYKTYPUPOBAHUU KIIETKH,
TeIUIoperyauruu. MuHepaibHble BEIIeCTBa KIETKU, X OMOJIOTHYECKas pOJlb.
Ponb KaTMOHOB ¥ aHHOHOB B KJIETKE.

buonornyeckue noiaumepsl. benkn. AMUHOKUCIOTHBIN cOcTaB OEKOB.
CrpykTypbl 6e51koBOI MosieKyibl. [lepBuuHas cTpykrypa Oenka, nenTuaHast
CBs3b. BTOpHUHas1, TpeTUuHas, YeTBepTHUHAs CTPYKTYyphl. JleHaTypauus.
CoiictBa 6enkoB. Knaccudukanus 6enxos. buonornueckne ¢pyHKIum O€iIKoB.

VYrneBobl. MOHOCaxapuIbl, IUCAXAPUABI, OJIUTOCAXAPUABI U MTOJIMCAXAPUIBI.
OOwwmii m1an cTpoeHus ¥ (PU3NKO-XUMHUYECKUE CBOMCTBA YIIIEBOIOB.
buonoruueckue GyHKINN yTI€BOIOB.

Jlununel. ['uapodunsHo-ruapoPoOHbIe cBoiicTBa. Kiaccudukanus munumos.
Tpurnuuepunsl, pochonunuasl, BOCKH, cTepouibl. bruonornueckue GpyHKIuMn
munuaoB. O01Me cBoiicTBa OMOIOTHYECKUX MEMOpaH — TEKy4ecTh,
CIOCOOHOCTh K CAMO3aMBbIKaHUIO, ITOJIyIPOHUIIAEMOCTb.

Hyxneunossie kucnotsl. JJHK u PHK. Ctpoenne HykIeMHOBBIX KHCIIOT.
Hyxneorust. [Tpunuun kommiaementapHoctu. [Ipasuno Yapradoda.
Crpykrypa JJHK — nBoiinas cnupans. MecToHaxoeHle U OMOJIOTHYECKHEe
¢ynkiuu JJHK. Buast PHK. ®ynkuuu PHK B knetke.

Crpoenne monekynsl AT®. Makposprudeckue cBsizu B Mosiekyie ATO.
buonornueckue ¢pynknuu AT®. BoccTaHOBIECHHBIE IEPEHOCYUKH, UX
¢yukuuu B kierke. CexBenuponanue JTHK.

CrpykTypHas OHOJI0THS: OMOXUMHUYECKHE U OMOPU3NIECKIE UCCIICIOBAHNUS
coCTaBa M MPOCTPAHCTBEHHOU CTPYKTYPHI OMOMOIIEKYT

2.3

Tunel KAETOK: 3yKapruOTUYECKas U MPOKAPUOTHUECKAsI.
CtpykTypHO(DYHKITHOHAIbHBIE 00pa30BaHUS KIIETKH.




CrpoeHure mpokapruoTHIecKoil KiieTku. KiieTouHas creHka OakTepuii u apxei.
OcoOeHHocTH CTpOoeHUS reTepoTpodHOM U aBTOTPOGHOM MPOKAPUOTHUECKUX
KJIETOK. MeCTO U pOJb MPOKAPHOT B OMOIIEHO3aX.

Crpoenne u GyHKIMOHUPOBAHHE SYKapUOTHUECKOH KieTKu. [Ina3marnyeckas
MeMOpaHa (m1a3manemma). CTpyKTypa Iia3MaTiueckoil MeMOpaHsbl.
TpaHcnopT BemecTB yepes3 MmiIa3sMaTudecKyo MeMOpaHy: MacCUBHBIN
(muddysus, obneruéunast quddysus), aKTUBHbIN (IEPBUYHBIA U BTOPHYHBIN
aKTHBHBIN Tpancnopt). [lonynponuriaemocts MeMOpanbl. PaboTa HaTpwmii-
KaJIMEeBOI0 Hacoca. DHAOLMTO3: MUHOLMTO3, (arounuTo3. DK30LUTO3.
Knerounas crenka. CTpykTypa U (yHKIUHU KIETOYHON CTEHKU PACTCHHIA,
rpu0oB.

Muromnazma. [luto3ons. Llurockener. JBmxenne nuroniaazMbel. OpraHouabl
kjeTku. OgHOMeMOpaHHbIE OPraHOW/Ibl KJIETKU: SHAOIIIa3MaTHUECKAasl CETh
(BIIC), anmapat ['onbKH, TU30COMBI, UX CTpOCHUE U QyHKIMH. B3auMocBs3b
0JIHOMEMOpaHHBIX OPraHOU10B KJIeTKU. CTpoeHHE IPaHySIPHOTO PETUKYIyMa.
Cunte3 pacTBOpUMBIX OenkoB. CHHTE3 KJIeTOUHbIX MeMOpaH. [ nankuit
(arpanynsipHBIN) SHIOIIa3MATHYCCKUN peTHKYIyM. CekpeTopHas GpyHKIms
anmnapara ['osnbxu. TpaHciopT BemeCTB B KJIEeTKe. Bakyonu pacTUTENbHBIX
kietok. Kiterounsiii cok. Typrop.

HOJ'IyaBTOHOMHLIe OpPraHOMAbI KJICTKH. MUTOXOHJPUH, INIACTHUIBL.

Crtpoenue U GyHKIMN MUTOXOHJpUH U ru1acTua. IlepBudnble, BTOpUYHBIE U
CJIO’KHBIE TUIACTUABI (POTOCUHTEZUPYIOLIUX FYKAPUOT. XIIOPOIIIACTHI,
XPOMOIUIACTHI, JIEUKOIUIACTHI BBICIIMX PACTCHUMN.

HememOpanHnbie opranon sl kiaeTkn CTpoeHue U GyHKIUN HeMEeMOpaHHBIX
OpraHoujioB KieTku. Pudocomsl. MukpoduaameHTsl. MblIIeUHbIE KIETKH.
Muxkpotpy06ouku. Kinerounstit ieHTp. CTpoeHHE U IBUXKEHUE )KTYTUKOB U
pecHruek. MukpoTpyOouky IUTOIIIa3Mbl. LIeHTpHoIIb.

Snpo. OGonouka siipa, XpOMaTHH, KAPHOIUIA3Ma, SIIPBIIIKH, UX CTPOSHUE U
¢bynkuuu. SAnepHslii 6enkoBbiil MaTpukc. I[IpocTpaHcTBEHHOE pacnoIoKeHNE
XpOMOCOM B MHTep(}a3HOM sizipe. benku xpoMaTuHa — TUCTOHBI.

Knerounsie BkitoueHust. CpaBHUTENbHAS XapaKTEPUCTHKA KJIETOK SyKapHOT
(pacTuTeNbHOM, JKUBOTHOM, TPHOHOIT)

2.4

ACCUMMIIAIINS ¥ TUCCUMIUISIITNS — JIBE CTOPOHBI MeTaboau3ma. Turmsl oOMeHa
BEIIECTB. aBTOTPO(HBIN U reTepOoTpOdHBIA. YUacTue KUCIOPoa B OOMEHHBIX
mporeccax. JHepreTuiyeckoe odecrnedeHue kieTku: npespamieHue ATO B
0oOMeHHBIX Tporieccax. DepMEeHTATUBHBIN XapaKTep Peakuil KJIETOYHOTO
MeTtabonm3ma. DepMEHTHI, UX CTPOCHUE, CBOMCTBA U MEXAHU3M JICHCTBHUSI.
Kodepmentsl. Otnuunst pepMEHTOB OT HEOPraHUYECKUX KaTaan3aTOPOB.
benku-akTUBaTOphI U OEIKU-UHTHOUTOPHI. 3aBUCUMOCTb CKOPOCTH
(epMEHTATUBHBIX PEAKIUI OT PA3IUYHBIX (PAKTOPOB.




IlepBHUYHBII CUHTE3 OPraHUYECKHUX BEIIECTB B KieTKe. PotocunTes. Poib
XJIOPOILIIACTOB B Ipouecce porocuHTe3a. CBETOBas U TEMHOBas (a3bl.
[TpoxyxTuBHOCTH (poTOCHHTE3A. BiusiHre pa3nuuHbIX (GaKTOPOB Ha CKOPOCTH
dboTocuHTe3a. 3HaUeHne (POTOCUHTERA.

Xemocunres. PazHooOpa3ue opraHu3MOB-XeMOCUHTETHKOB:
HUTpUUIHPYIONTHE OaKTepUH, Kelle300aKTepun, cepoOaKTepHH, BOJIOPOIHBIC
OakTepuy. 3HaUEHHUE XEMOCUHTE3a.

AHa’poOHbBIe OpraHu3Mbl. Bujsl Oposkenus. [TpoayKTel OposkeHUs U UX
WCIOJIb30BaHNE YEIIOBEKOM. AHAYPOOHBIE MUKPOOPTaHU3MBI KaK 00bEKTHI
OMOTEXHOJIOTHHU ¥ BO30YIUTEIN OOJIE3HEH.

AspoOHbIE OpraHU3Mbl. JTaIlbl YHEPreTuYecKoro oomena. [loaroroBurenbHbIN
stan. ['ukonan3 — 6eCKUCIOpPOAHOE pacUIeIEHHE TIIOKO3bI.

Bbuonoruyeckoe okucieHue, WM KJIETOUHOE bIxaHue. Poias MuToXoHapuii B
npoleccax OMOJIOTUYECKOro OKucieHus. [{ukinyeckue peakiuuu.
OxwucnurensHoe GocopunupoBanue. [IpenmyiecTBa a3poOHOTO My TH
oOMeHa BeIIeCTB Tepe aHa3pOOHBIM. DPPEKTHBHOCTD YHEPTETUIECKOTO
oOMeHa

2.5

Peakuuu MatpuuHoro curesa. [IpyHINII KOMIITIEMEHTaPHOCTH B PEAKLIMSX
MaTPUYHOTO CHHTe3a. Peannzanus HaciIeICTBEHHON HH(OPMAIIHH.
I'enernueckuit kox, ero cBoicrea. Tpanckpunius — MmaTpuuHblii cunTe3 PHK.
[IpuHIMIIBI TPAHCKPUIIIMK . KOMILUIEMEHTAPHOCTb, aHTUIIAPAJUIEIbHOCTD,
acUMMETpUYHOCTh. TpaHcianua u e€ aranel. Y4actue TpancnoptHeix PHK B
OouocuHTe3e Oenka. YcinoBus buocunTesa oenka. KonupoBaHnue aMuHOKHUCIIOT.
Poinbe pubocom B buocuHTe3e Oenka.

Opranu3zaiys reHoMa y IpoKapuoT U 3yKapuoT. Perymisius akTHBHOCTH T'€HOB
y npokapuot. ['unoresa onepona (®. XKaxob, XK. Mano). Perymsiust
0OMEHHBIX IIPOLECCOB B KileTKe. KineTouHslil roMeocTas.

Bupycsl — HeknieTouHble (POPMBI )KU3HU U 00IUraTHbIe napa3suThl. CTpoeHue
MIPOCTHIX U CIOXKHBIX BUPYCOB, PETPOBUPYCOB, OakTepHodaros.

Bupycuble 3a00neBaHus yenoBeka, KUBOTHbBIX, pactenuid. CITN]], COVID-
19, cormaibHBIC U MEIUIIMHCKUE POOIEMBI

2.6

KrneTounsrii uki, ero mepuoisl u perynsanus. Matepdasza u MuTo3.
Oco0eHHOCTH MPOIIECCOB, MPOTEKaIMMX B nHTEepdase. [loaroroBka KIeTKu K
nenenuro. [IpecunTerndyecknii (IOCTMUTOTUYCCKUI), CHHTETUYCCKUN U
MOCTCUHTETUYECKUH (MPEMUTOTUYECKHIA) TIEPHOIBI HHTEP(]A3HI.

Martpuunsiii cuare3 JJHK — permukanms. [Ipuanuns! perumkanum JTHK:
KOMILIEMEHTAPHOCTb, IIOJIyKOHCEPBATUBHBIN CUHTE3, AaHTUIIAPAJUIEIIBHOCTD.
Mexanusm permukanuu JJHK. Xpomocomsl. Ctpoenue xpomocoM. Tenomepsl
U TesoMepasa. XpOMOCOMHBINA HAOOp KIETKH — KapuoTHUM. JIUIIIOUAHBIN 1




rarIoNIHbIN Habopbl XpoMocoM. ["'omonoruunbie XpoMocoMsl. [1osioBbIe
XPOMOCOMBI.

Henenue knetku — MuTo3. CTaguu MUTO3a U IPOUCXOISAIINE B HUX MPOIECCHI.
Tunbsl Muto3a. KaprokuHes U HUTOKUHE3. bruonornyeckoe 3Ha4eHUE MUTO3A.
Perynsiuust MUTOTHYECKOTO LUK KIIETKU. [Iporpammupyemas KieTouyHas
rubesb — anonto3. OyHKIMOHAIbHAS TeHOMUKA

Opranusm Kak OHOJOTHYECKasi CUCTEMA

3.1

OI[HOKJICTO‘IHBIG, KOJIOHHAJIbHBIC, MHOT'OKJICTOYHBIC OPIraHU3MbI 1
MHOI'OTKaHCBBIC OPraHU3MBI.

®dopMbI pa3MHOKECHHST OPraHU3MOB: Oecrosioe (BKIItoYasi BEreTaTUBHOE) U
nosioBoe. Bubl 6ecrionoro pa3MHOKEHHUs: TOYKOBAaHUE, CIIOPYJISIMS,
(dbparMeHTaIys, KJIOHUPOBAHUE.

[TonoBoe pazmuoxenue. [lonoBeie kaeTku, unu rametsl. Meito3. Craguu
Meiio3a. [loBenenue xpomocoMm B meriose. Kpoccunrosep. buonornueckuit
CMBICJI MEH03a U MTOJI0BOro Iponecca. Meio3 U ero MecTo B AKU3HEHHOM LIUKJIE
OpraHU3MOB.

IIpenzapoapiieBoe pa3BuTHe. I'amerorenes y uBOTHbIX. [1om0BbIE
xene3pl. OOpa3oBaHue U pa3BUTHE MOJOBBIX KIeTOK. CriepmaTroreHes u
ooreHe3. CTpoeHHe MONOBBIX KJIETOK. OIUIOA0TBOPEHNE U SMOPUOHAIBHOE
pa3BUTHE KUBOTHBIX.

CrniocoObl OIUI0I0TBOPEHUS: HapYyKHOE, BHyTpeHHee. [lapTeHorenes.

WNuauBuayaspHOE pa3BuTHE OpraHiu3MoB (oHToreHes). Ctaanu sMOpuoreHesa
’KMBOTHBIX (Ha mpumepe Jsrymku). Jpoonenue. Tunsl 1poOaeHus.
OcobeHHOCTH APOOIIEHUS] MICKOTTUTAIOMINX. 3apO/IbIIIEBbIE TUCTKH
(racTpynsiims). 3akianka OpraHoOB U TKaHEH U3 3apOJIBIIIEBBIX JIUCTKOB.
B3aumHoe BrHsiHEE YacTel pa3BUBAIOIIETOCS 3apO/bIiia (IMOPHOHATBHAS
WHIIyKIIKs). 3aKiIaIKa IIaHa CTPOCHHUS JKUBOTHOTO KaK Pe3yJsibTaT
HepapXUUecKuX B3aMMOAEUCTBHM reHoB. BiusHue Ha sMOproHaIbHOE
pa3BUTHE Pa3IMYHBIX (AKTOPOB OKpY:Karolen cpenpl. PocT u pazurtue
#UBOTHBIX. [TocTamOpuonansHbIit mepuo. [Ipsimoe n HenpsiMoe pa3BUTHE.
Pa3Butne ¢ Metamopo30M y 6€CII03BOHOUHBIX U MTO3BOHOYHBIX KUBOTHBIX.
buonornueckoe 3Ha4eHKE NMPSAMOIO U HENIPSMOIO Pa3BUTHSA, UX
pacmpocTpaHeHue B pupojie. Tunel pocta )KUBOTHBIX. DAaKTOPBI PEryJIALANA
pocTa KUBOTHBIX U yenoBeka. CTajuu NOoCTIMOPHUOHATIBHOTO PA3BUTHUS Y
YKUBOTHBIX U 4yesoBeka. [leproael oHTOreHesa yemoBeka.

PazmHosxeHue u pazputue pacrenuil. ['amerodur u cnnopodur. Meiios B
KU3HEHHOM IHMKJIe pacTeHuid. OOpa3oBaHUe CIIOp B MpoIiecce Meio3a.
I'amerorenes y pactenuil. Onao10TBOPEHUE U PA3BUTUE PACTUTEIBHBIX
Oopranu3MoB. [/[BoifHOE OII0IOTBOPEHHE Y IIBETKOBBIX pacTeHuil. OOpa3oBaHue
U Pa3BUTHE CEMEHU. MEXaHU3MBbI PEryJIALIMA OHTOT€HE3a Y paCTEHUN U
KUBOTHBIX




3.2

Ucropus cTaHOBIIEHHS U pa3BUTHUS T€HETUKH Kak Hayku. OCHOBHbIE
TEHETUYECKUE MOHATUSA U CUMBOJIBI. [ OMOJIOTHYHBIE XPOMOCOMBI, aJlJIEIbHbIE
TEHBbI, AIbTEPHATUBHBIE TPU3HAKH, TOMUHAHTHBIN U PELECCUBHBIN ITPU3HAK,
TOMO3HUTOTa, T€TEPO3UT0Ta, YUCTAs JTUHUS, THOPUIBI, TCHOTHUII, (PECHOTHII.
OCHOBHBIE METO/IbI TEHETUKHU: THOPUIOIOTHUYECKUHM, ITIUTOJIOTMUECKHH,
MOJIEKYJIIPHO-T€HETUYECKUM

3.3

Monorubpuanoe ckpemrBanue. [lepBoiii 3aKk0H MeH e — 3aKOH
eAnHO00pa3us ruOpuI0B EPBOTo NMoKoyeHus. [IpaBuiio JOMMHUPOBAHUS.
BTopoii 3akon Menjens — 3aKoH pacuierieHus npu3HakoB. L{utomornyeckue
OCHOBBI MOHOTHUOPUAHOTO CKpeIuBaHusl. [ umore3a 4ucTOTh raMer.

Ananuzupyrouee ckpemupanue. [[poMeKyTOUHBIN XapakTep HACAEAOBaHMUS.
Pacuiennenue npu3HakoB Npy HETIOJIHOM IOMUHUPOBAHUMU.

JurnbpunHoe ckpermuBanue. Tperuid 3akoH MeHiens — 3aKOH He3aBUCHUMOT0
HaclieI0BaHusl MpU3HaKoB. LluTonornyeckre OCHOBBI AUTHOPHUIHOTO
CKpELIUBaHUs.

CuerneHHoe HacieoBanue npusHakoB. Pabotsl T. Moprana. CueniieHHoe
HacJIeJOBaHHE T'€HOB, HAPYIICHHUE CLEIUICHUS MEKIAY TeHaMH. XpOMOCOMHas
TEOpHS HACIIEICTBEHHOCTH.

I'enernka nomna. XpoMOCOMHBIM MEXaHU3M OIpeAEICHHS Mojaa. AyTOCOMBI U
IIOJIOBBIE XPOMOCOMBI. | OMOraMeTHBIN U F€TEPOraMETHBIN MOJI.

['eneTnueckas cTpyKTypa MOJOBBIX XpoMOocoM. HaclienoBanue nprus3Hakos,
CLCIUICHHBIX C MMOJOM. [ 'eHOoTHI Kak LenmocTHas cucteMa. [lineorponus —
MHO>KECTBEHHOE JIeHCTBHE reHa. MHOKECTBEHHBIN aJlNICIIN3M.
BzaumopelicTBre HealleIbHBIX TEHOB.

Kommnemenrapaocts. Onuctas. [lonumepus

3.4

B3aumopeiicTBre reHOTHIIA U cpeibl TpH HOPMUPOBAHUM (hEHOTHUTIA.
N3meHunBoCTh Npu3HaKkoB. KauecTBEeHHbIE M KOJMYECTBEHHBIE IPU3HAKH.
Buibl N3MEHUNBOCTH . HEHACIIEICTBEHHAS U HACJIEICTBEHHAS.

MonudukanrionHas ”3MEeHYUBOCTh. Poiib cpefbl B popmupoBaHUN
MoU(UKAITMOHHON N3MeHUnBOCTH. HopMa peakiuy npusHaka.
BapuarnmonHslii psij u BapuanmonHas kpusasi (B. Moranncen). CoiicTa
MOJIU(UKATMIOHHONW U3MEHUHUBOCTH.

I'eHoTunndeckas n3MeHYUBOCTh. CBOMCTBA TEHOTHIINYCCKOM M3MEHUNBOCTH.
BI/IJII)I TCHOTUIINYECKON M3MESHINBOCTH. KOM6I/IHaTI/IBHa${, MyTallUOHHAas.

KomOunatuBHas "3MEeHYMBOCTh. Mei03 U MOJIO0BOM MPOIECC — OCHOBA
KOMOMHATUBHON M3MEHYUBOCTH. POJIb KOMOMHATHBHON U3MEHUYNBOCTH B
CO3JIJaHUU TEHETHYECKOTO pa3HOOOpa3us B Mpejenax OJHOTO BUIA.




MyTanroHHas U3MEHYMBOCTh. BUbI MyTalluii: FT€HHbIE, XPOMOCOMHBIE,
reHoMHble. CIIOHTaHHbBIE U UHAYLIMPOBAHHbBIE MyTalluu. SIIepHbIE U
uMToIUIazMaTuyeckue Mmytainuu. CoMaTHueckue U MojIOBbIe MyTallUH.
[IpnunHBl BOSHUKHOBEHUS MyTalMil. MyTareHsl U UX BIUSHUAE HA OPTaHU3MBI.
3aKOHOMEPHOCTH MYTAllMOHHOTO Mpoliecca. 3aKOH TOMOJIOTMYECKUX PSAJIOB B
HacneactBeHHoi n3meHunBoctd (H.. BaBuioB). BHesiepHas H3MECHUHBOCTh
Y HACJIEJACTBEHHOCTh

3.5

Kapuortun yenoeka. MexayHapoiHast mporpaMma UCCIEA0BaHUS TeHOMA
yesroBeKka. MeToabl U3y4eHUs TeHETUKH YeJIOBEKa: N'eHEAIOTHYECKUH,
OJIM3HEIIOBBIN, IMTOTEHETHYECKUA, TTOMYJISIIIHOHHO-CTATUCTHYECKUH,
MOJIEKYJIIpHO-TeHeThUYeCKUil. COBpEMEHHOE ONpeIeICHUE TeHOTHUIIA:
MOJJHOT€HOMHOE CEKBEHHPOBAHUE, TEHOTUITUPOBAHUE, B TOM YHUCJIE C
nomouibsio I11P-ananu3a. HacineacTBennsie 3a001eBaHus YenoBeKa. [ eHHbIC U
XpOMOCOMHBIE 00JI€3HU YeIoBeKa. bone3Hu ¢ HacieCTBEHHOI
MPEePaCcIiONOKEHHOCThIO. 3HAUEHUE MEITUIITUHCKON TeHETUKH B
MPEAOTBPAIIECHUHN U JICYCHUH TeHETUYECKUX 3a00I€BaHU YEIOBEKa.
CTBO/IOBBIE KIIECTKH

3.6

JlomecTukanus u cenekius. 3apoKICHUE CEIEKIIMU U JOMECTUKALINK. Y YeHUE
H.W. BaBuioBa o LieHTpax IPOUCXO0XKAECHNUS U MHOI000pasusl KyJIbTYpPHBIX
pacteHuit. Posib cenekiuu B CO3JaHuUd COPTOB PACTEHUH U MTOPO]1 )KUBOTHBIX.
Coprt, nopoa, mramm. 3aKOH TOMOJIOTUYECKHUX PSOB B HACJIEICTBEHHOM
m3menunBocTy H.M. BaBuioBa, ero 3HaueHue Juisi CEICKIIMOHHOM paOOTHI.

MeTtob! cenekIMoHHOM paboThl. VickyccTBEHHBINH OTOOp: MacCOBBIN U
WH/IMBUYalbHbIM. JTanbl KOMOMHALMOHHON cenekuuu. McnpiTanue
MIPOU3BOIUTEINEN IO MOTOMCTBY. OTOOp MO F€HOTUITY C TOMOIIbIO OLIEHKH
(eHoTuna NoToMCTBa ¥ OTOOP MO TeHOTHUITY ¢ ToMolbIo aHanu3a JJHK.
HckyccTBeHHBIN MyTareHe3 Kak METOJ] CEJICKIIMOHHOW pa0oThl. PaguaninoHHbIi
U XUMHUYECKUH MyTareHe3 Kak UICTOUHUK MYTaIMi y KyJIbTypHBIX pOpM
OpraHU3MOB.

Hcnonp30BaHne TeHOMHOTO PEAAKTUPOBAHUS U METO/I0B PEKOMOMHAHTHBIX
JUHK a1 mosrydeHus: HCXOAHOro MaTepuana Juis cenekuuu. Ilomyuenune
nonumion1oB. Buytpusunosas rudpunnzanus. bauzkopoacTBeHHoe
CKpelLIMBaHue, UM UHOpUAMHT. HepoicTBEHHOE CKpelirBaHue, Wil
ayTopunuHr. ['ereposuc u ero npuuuHsl. Mcnons3oBanue rereposuca B
cenekiuu. Otaanéunas rubpuauszanus. [lpeogonenue 6ecruioaus
MEXBUA0BBIX THOPUAOB. JIOCTHIKEHUS CENEKIIUU PACTEHUH U )KUBOTHBIX

3.7

OOBEKTHI, HCTIONB3YEMbIE B OMOTEXHOJIOTHH, — KIIETOYHBIC U TKAHEBBIC
KYJIbTYPbI, MUKPOOPTaHU3MBI, UX XapaKTEpPUCTUKA. TpaaulinoHHas
OMOTEXHOJIOTHS: XJICOOTICUCHHE, TTOTYyUYEeHNE KUCIOMOJIOYHBIX MTPOTYKTOB,
BUHOAENUE. Mukpoobuonoruueckuii cuaTe3. OOBEKTHI MUKPOOHOIOTHIECKUX
texHosioruit. [Ipon3BoacTBO OeKa, aMUHOKHCIOT U BUTAMHHOB.
HckyccTBeHHOE OMII0I0TBOPEHHE. PEKOHCTPYKIIUS SSULEKIETOK U
KJIOHUPOBaHUE KUBOTHBIX. METO/ TpaHCIJIAHTALIY SJI€P KIIETOK.

XpoMOCOMHasi ¥ 'eHHast UHKeHepus. VICKyCCTBEHHBIM CUHTE3 I'eHa U
KoHcTpyHupoBanue pekoMOnHaHTHBIX JIHK. JlocTr)eHus 1 mepcrneKTUBBI




XPOMOCOMHOM ¥ T€HHON MHXEHEepHH. MeIuMHCKIe OMOTEXHOIOTHH.
Hcnonb30BaHnEe CTBOJIOBBIX KIETOK

Cucrema n MHOFOO6paSI/Ie OpPraHu4cCKoOro Mmmupa

4.1

buonoruueckoe paznoodpazue opranu3zmMoB. CoBpeMeHHasl cucTeMa
opranuyeckoro mupa. [IpuHnume! knaccudukanmu opraHu3MoB. OCHOBHBIC
CUCTEMATUYECKUE IPYIIIbI OPraHU3MOB.

OCo6EeHHOCTH CTPOEHUS U KHU3HEEATEIbHOCTH OAHOKIETOUHBIX OPraHU3MOB.
bakrepuu, apxeu, OJHOKIETOUHBIE TPUOBI, OTHOKJICTOYHBIE BOAOPOCIH, IpyTrHe
npotuctsl. KonoHuanbHble OpraHu3Msl. /[BHKEHHE OJHOKIETOUYHBIX
OpraHu3MoOB. aMEOOMIHOE, KIYTUKOBOE, PECHUYHOE. 3aluTa y
OJITHOKJIETOYHBIX OPraHU3MOB. Pa3apaxumMocTh y OHOKJIETOUHBIX OPIaHU3MOB.
Takcucol

4.2

MHoroxkneTo4Hble pacTeHus. B3auMocBs3b yacTeld MHOTOKJIETOYHOIO
opranusma. TKaHI/I, Opranbl U CUCTEMbI OPraHOB MHOTI'OKJICTOYHOI'O OpraHru3Ma.
OpranusMm kak exuHoe nenoe. Tkanu pacteHuil. TUIBI pacTUTEIBHBIX

TKaHEeH. O6pa30BaTeJII)HaH, IIOKPOBHAas, IIPOBOAAIIASA, OCHOBHA,
MexaHudeckasi. OcoOeHHOCTH cTpoeHUs, QYHKIMHA U pacloI0oKeHUs TKaHel B
opraHax pacTeHHUU

4.3

BereratuBHble U reHEpPATUBHBIE OPTraHbl pacTeHU. DyHKIMY OPraHOB U
cucrteM opranoB. Kapkac pactennii. J[BU>keHnE MHOTOKJIETOUYHBIX PACTEHUM!
TpONU3MbI U HacTUU. lloriomenne BObl, yIIIEKUCIOrO ra3a 1 MUHEPaIbHBIX
BEIIECTB pacTeHUusAMU. [[pixanue pactenuit. Juddysus razos uepes
ITOBEPXHOCTh KJIETKU. TpaHCIIOPTHBIE CHCTEMBI PACTEHUI. Bpinenenue y
pacTeHuil. 3amuTa y MHOTOKJIETOUHbIX pacteHnid. KyTtukyna. Cpencrsa
MAaCCUBHOU M XUMHUYECKOHU 3anuThl. OUTOHIIUIEL.

PazapaxxuMocTh 1 perymsinus y Opranu3MoB. Pa3paxuMocTs U perysnus y
MHOT'OKJIETOYHBIX PaCTE€HUH. POCTOBBIE BEILIECTBA U UX 3HAYEHUE

4.5

MHOroKJIETOYHBIE KUBOTHBIEC. B3aMMOCBSI3b 4acTeil MHOTOKJIETOYHOTO
opranu3ma. TkaHu, Opraibl U CUCTEMbBI OPTaHOB MHOT'OKJIETOYHOTO OpPraHU3Ma.
Opranmusm kak eauHoe nenoe. 'omeocras. Tkanu )KUBOTHBIX U YeslOBeKa. TUIIBI
KUBOTHBIX TKaHEH: AMUTENNANIbHASL, COEAMHUTEIbHAS, MbIILIEYHAs!, HEPBHASI.
OcoGenHocTu cTpoeHus, PyHKIMN U PACIIONOKEHNS TKaHEeW B opraHax
JKUBOTHBIX U YEJIOBEKA

4.6

Oprasbl ¥ CUCTEMBI OPTAHOB KUBOTHBIX. DYHKIIMM OPTaHOB U CUCTEM OPraHOB.
Onopa Tena oprann3MoB. CKeIeThl OJTHOKIETOYHBIX U MHOTOKJIETOYHBIX
*KUBOTHBIX. HapyxHblil U1 BHyTpeHHUI ckeneT. CTpOeHHUE U TUIIBI COSIMHEHUS
KOCTEH.

JIBHM>KeHnEe MHOTOKJIETOUYHBIX )KUBOTHBIX. [InTanue »kxuBOTHBIX. [IuTanue
MMO3BOHOYHBIX )KUBOTHBIX. /[pixaHue kuBoTHBIX. KoxkHoe npixanue. XKabepHoe
M JIEFOYHOE JIbIXaHuE.

I[LIX&HI/IG IIO3BOHOYHBIX XNBOTHBIX. 3BOJIIOL[I/IOHHOC YCIIOXXHCHUC CTPOCHUA
JIErKUX MMO3BOHOYHbBIX )KMBOTHBIX. I[I)IX&TCHBHaH cHCTeMa dejoBeka. MexaHnu3m




BEHTUJISILIMM JIETKUX Y NITUL ¥ MJIEKOMUTAOKX. TPaHCIIOPT BELIECTB Y
opranu3MoB. TpaHcnopT BENIECTB y KUBOTHBIX. KpoBeHOCHAs cucTemMa U e€
opranbl. KpoBeHOCHas cucTema 03BOHOYHBIX JKUBOTHBIX. Kpyru
KpOoBOOOpaIieHus1. DBOJIOIMOHHBIE YCIOKHEHUSI CTPOSHUSI KPOBEHOCHOM
CHUCTEMBI I03BOHOYHBIX )KUBOTHBIX. BbIaienenue y opranu3sMoB. Beiaenenue y
KUBOTHBIX. COKpaTuTeNibHbIe BaKyoau. Opransl BeiaeneHusA. CBs3b MOJOCTH
TeJla ¢ KPOBEHOCHOM M BBIJIEIUTEIBHON CUCTEMaMU. Bolenenue y
MMO3BOHOYHBIX )KUBOTHBIX. 3alIUTa Y MHOTOKJIETOYHBIX )KUBOTHBIX. [[OKpOBBI 1
HX MPOU3BOAHBIE. Pa3IpakuMOCTh U PETYJIIALMSA Y OPraHU3MOB.
PaznipaxuMocTh y OJTHOKJIETOYHBIX OpraHu3MOB. Takcuchl. Pa3apaxuMocTh u
peryJisinys y MHOTOKJIETOYHBIX pacTeHUM. POCTOBBIE BEIIECTBA U UX 3HAYEHHUE.

HepBHas cucreMa u peyieKTOpHAas PETyJISIHsS Y MHOTOKJICTOYHBIX KHBOTHBIX.
HepBHas cucrema u €€ oTAenbl. DBOIIOLMOHHOE YCI0)KHEHUE CTPOSHUS
HEPBHOU CUCTEMBI Y )KUBOTHBIX.

PazpaboTtka anropuTmMoB U nmporpamm Juist 3pHeKTUBHON (HYyHKIIMOHATIBHOMN
aHHOTAllUU T€HOMOB, TPAHCKPUIITOMOB, IPOTEOMOB, META00JIOMOB
MUKpPOOPIaHNW3MOB, PACTEHUH, )KUBOTHBIX U YEJIOBEKA

OpraHI/IBM YCJIOBCKA U €0 310POBLE

5.1

Opranbl ¥ CUCTEMbI OPTaHOB YesioBeka. OTAeIbl TOJIOBHOTO MO3Ta
MMO3BOHOYHBIX )KHUBOTHBIX. Peduiekc u peduiekTopHast 1yra. besyciioBHbie u
ycloBHBIE peduiekchl. [ 'yMopalibHas perynsaiuus U YHAOKPUHHAs cucTeMa
YKMBOTHBIX U 4el0oBeKa. JKene3bl SHIOKPUHHON CUCTEMBI U KX TOPMOHBI.
JlelictBue ropMOHOB. B3auMOCBs3b HEPBHOM U Y3HAOKPUHHON CUCTEM.
IMmmoranamo-runoduszapnas cucrema. Pednekc u pednexkropuas ayra.
besycnoBHbIe U yCIOBHBIE pehIeKCHI

5.2

3amura opranusmMa ot 6onesneil. UMmyHHas cucrema yenoseka. KieTounslii u
rYMOpaJbHbIA UMMYHHUTET. Bpoxka€HHBIN, TPpHOOPETEHHBIN criennduyecKuit
ummMyHuTeT. Teopus KioHaIbHO-cenekTiHBHOro nmmyHuTera (I1.9pnux,
®.M.bepuer, C.Tonerasa). BocnanuTenbHble OTBETHI OpraHu3MOB. Poiib
BPOX/IEHHOI'O UMMYHHUTETA B Pa3BUTHH CUCTEMHBIX 3a00JI€BaHU

5.3

KposeHnocHas cuctema u €€ opranbl. CepAiie, KpOBEHOCHBIE COCYIbI U KPOBb.
Kpyru kpoBoobparienus. Pabora cepana u e€ perynsnus

5.4

Jpixanue yenoBeka. Juddysus ra3oB yepes MOBEPXHOCTH KIETKH.
JpIxarenbHas cucTeMa yejaoBeka. JlpIxarenpHas MOBEpXHOCTh. Perymnsmus
IbIXaHus. [{pIxaTenbHbie 00bEMBI

5.5

IInmeBapurtenbHas cucreMa dyenoBeka. OTaenbl TUIIEBAPUTEIIBHOTO TPAKTA.
[InmeBapuTenpHbIe kene3bl. BHYTPUIIOIOCTHOE U BHYTPUKIIETOYHOE
MUIIEBAPEHUE

5.6

IToxpoBs! u ux npoussoausie. Opransl BelaeneHus. [louku. Ctpoenue u
¢byHKmoHNpoBaHue HeppoHa. OUIIbTpaIys, CeKperus 1 00paTHoe
BCAChIBaHME KaK MEXaHMU3MbI pabOThI OpraHoB BelieneHus. O6pa3oBaHre MOYU
y uesIoBeKa




5.7

JIBM>KeHHE YelloBeKa: MblleyHas cuctema. CKeJIeTHbIE MBIIIIBI U UX padoTa.
CTpoeHME U TUIIBI COEUHEHUS KOCTEH

Teopus sBoIOIIMK. PazBuTHE KU3HU HA 3eMIie

6.1

OpomonnonHas Teopust Y. apsuna. [Tpeanocsuiku BO3HUKHOBEHUS
napBuHu3Ma. JKu3Hb 1 Hay4dHas nedarenbHocTs Y. JlapBuHa.

JIBrKyIIue cuitbl 3BOTIONMHU BUIOB 110 Y. JlapBuHy (BbICOKasi HHTEHCHBHOCTh
pa3sMHOXEHHUs OPraHU3MOB, HaclleICTBEHHAsi U3MEHYMBOCTb, O0pbOa 3a
CYILIECTBOBAHUE, ECTECTBEHHBIN M UCKYCCTBEHHBIH 0TOOD).

Odopmienne cuaTeTndeckoit Teopuu sBomonuu (CTD). Heitrpanbhas Teopus
sBomtonuu. CoBpeMEHHast BOJIIOIIMOHHAST OUOJI0THs. 3HAUYCHHE
SBOJIIOLIMOHHON Teopuu B OPMUPOBAHUU €CTECTBEHHO-HAYYHOU KapTHUHBI
Mupa

6.2

[Tonynsiiiust Kak 3yeMeHTapHast euHUIA YBOTIOIUMU. COBpPEMEHHBIE METOIbI
OLICHKH I'€HETHYECKOT0 pPa3HOOOpasusi U CTPYKTYphI Momynauuid. MiamMenenue
reHo(oHa MOMyJISUN KaK JIEMEHTApHOE 3BOJIOLNOHHOE SIBJICHUE. 3aKOH
reHeTudeckoro pasHoBecus [[x. Xapau, B. BaitnOepra.

DnemeHTapHbIe (HAKTOPBI (ABHIKYIIHE CUIIbI) IBOTIOLUHA. MyTallMOHHBIN
nporecc. KomOnHaTnBHas m3MeHYMBOCTH. [[peii¢ reHoB — ciydaiiHbIe
HEeHalpaBJICHHbIE U3MEHEHUS YacTOT ajulesiel B monyasauusax. et
ocHoBatessd. Murpanuu. M3onsauus nonyisiiuuii: reorpadguyeckas
(mpocTpaHcTBeHHAas1), OHonornyeckast (pernpoayKTUBHAS).

EctectBenHbIi 0TOOp — HanpaBAOMUN (HakTop IBOIIOLMHA. DPOPMBI
€CTECTBEHHOI'0 0TOOpA: ABWXKYIIHH, CTAOMIN3UPYIOLINH, Pa3phIBAIOLIHIA
(mm3pyntuBHbIi). [TosoBoii oTOOp.

[IprcnocoOaeHHOCTh OPraHU3MOB KaK pe3ybTaT MUKPO3BOJIIOLUH.
Bo3HukHOBEHHE MPUCTIOCOOIEHHUH y OpraHu3MoB. ApoMop(ho3bl U
uanoanantauuu. [Tpumeps! npucnocoOaeHn y OpraHu3MoB.
OTHOCHUTENBHOCTD MPUCTIOCOOTIEHHOCTH OPTaHU3MOB.

Bupn, ero kpurepun u ctpykrypa. BunoobpasoBanue kak pe3ynbrar
MHUKpO3BOJIOIHH. M305s1us — KimroueBoi (paktop BuoodpazoBanus. [lytu u
croco0bl BUI000pa3oBanus: ayutonarpuueckoe (reorpadudeckoe),
cUMIaTpuyeckoe (IKOJIOTUIECKOE), «KMTHOBEHHOE (TTOJIUTUIONAN3AIIHS,
rubpuan3aiys). JJTUTeIbHOCTh SBOTIOIMOHHBIX MTPOIECCOB.

Mexanu3msl hopMupoBaHUS OMOIOTHUECKOTO Pa3HOOOpa3usl.

Pounb sBOMIOIIMOHHO OHosoruu B pa3paboTKe HAYYHBIX METOJI0B COXPAHEHHUS
6uopazHoo0pazrs. MUKpPOIBOIIOLHUS M KOIBOJIOLHS MTapa3UTOB U UX XO35IEB.
Mexanu3mbl GOpMUPOBAHMS YCTOWYMBOCTU K aHTUOMOTUKAM U CIIOCOOBI
00pBObI ¢ Hel




6.3

Mertoabl U3yueHuss Makpol3BOIOLKU. [laeoHTOIOTHYECKHE METOIbI
uzydenus sotonuu. [lepexonnsie Gopmbl U GUIOrEHETUYECKUE PSAIBI
OpraHU3MOB.

buoreorpaduyeckue metoas! n3ydenus sBostonun. CpaBHeHUe QIIOpH U
(ayHbl MAaTepUKOB U OCTPOBOB. buoreorpadpuueckue odnactu 3emiuan. Buapl-
SHJAEMUKH U PEJIUKTBHI.

OMOPHOJIOTHYECKUE U CPABHUTEIBEHO-MOP(POIOTHUECKIE METO bl N3y UCHHS
sBoMONNH. ['eHeTHYeCKrue MEeXaHU3MBI YBOJIIOIIMU OHTOTCHE3a U MOSIBJICHUS
HBOJIIOIMOHHBIX HOBIIECTB. [ OMOJIOTHYHBIEC M aHATIOTUYHBIE OPTaHbI.
PynumenTapHble Opranbl 1 aTaBU3MbL. MOJIEKYIISIPHO-TEHETHUECKHE,
OMOXMMHUYECKHE M MAaTEMATHIECKUE METO/IbI U3YUCHUS BOIIOIHH.
I'omosnornunble renbl. COBpeMEHHbBIE METOIbI HOCTPOSHHS (PUITOTCHETHUECKUX
JepeBbEB. XPOMOCOMHBIE MyTAllUU M SBOJIIOLIMSI TEHOMOB.

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

A,Z[aHTI/IBHaH paauanus. HepaBHOMepHOCTB TCMIIOB 3BOJIFOLINH

6.4

Hayunble runoTe3sl MpOMCXOXKACHUS )KU3HU Ha 3emiie. AGHoreHes u
naHcnepmus. JloHayuHble IPEICTAaBICHUS O 3apOXKICHUM KU3HU
(kpeanonusm). ['MnoTe3a MOCTOSTHHOTO CaMO3aPOXKICHUS KHU3HU U €€
onposepxenue onbitaMu @. Penu, JI. Cnannanuany, JI. [acrepa.
[TpoucxosxxaeHune xu3Hu 1 acTpoOuosorusi. OCHOBHBIE ATAIbl HEOPTaHUYECKOM
sBosroruu. [TnanerapHast (reosioruyeckas) 3BOOHS. XUMHUYCCKasT
HBOJIOIUS. AGMOT€HHBI CUHTE3 OPraHUYECKUX BEILECTB U3 HEOPTaHUUECKUX.
Omneit C. Munnepa u I'. FOpu. O6pa3oBaHue moJiMMepoB U3 MOHOMEPOB.
KoauepBatnas runore3a A.J. Onapuna, runotesa nepsBuyHoro oynboHa JIx.
XonneitHa, renetnyeckas runoresa I'. Mémnepa. Pudosumsr (T. Uek) u
runotes3a «mupa PHK» V. I'mnbepra. opmupoBanue memOpaH u
BO3HUKHOBEHHE MIPOTOKJIETKH.

Hcropus 3emnu 1 MeToabl €€ n3ydeHus. MckonaeMple OpraHM4ecKre OCTaTKU.
I'eoxponosorus u e€ Merosibl. OTHOCUTENIbHAS U A0COJIIOTHAS T€OXPOHOJIOTHS.
I'eoxpoHoOrnUeckas mKasa: 30Hbl, 3pbl, IEPUOIBI, SITOXH.

HavanbHble Tamnsl opranndeckoit 3Boonun. [losasienne u dBOIOLNS EPBBIX
KJIETOK. DBOJIIOLIMS MeTaboa13Ma. BO3HUKHOBEHHE MEPBBIX IKOCHCTEM.
CoBpeMeHHbIE MUKPOOHBIE OMOTIIIEHKH KaK aHAJIOT MEPBbIX Ha 3emJie
coobmiecTB. CTpoMaToauThl. [IpOKaprHOTHI U 3yKapUOTHI.

[TpoucxoxaeHue syKkaproT (CHMOHOreHe3). DBOIIOMOHHOE TIPOMCXOKICHHE
BUpYCcOB. [Iponcxoxienne MHOTrOKJIETOUHBIX OpraHu3MoOB. Bo3HHMKHOBEHME
OCHOBHBIX TPy MHOTOKJIETOYHBIX OPTaHU3MOB.

OCHOBHBIE 3Tallbl BOJIIOIUH BBICHINX pacTeHui. OCHOBHBIE
apomop¢o3bl pactenuil. Boixos pactenuii Ha cymry. [losiBieHue criopoBbIx




pacTteHuii u 3aBoeBaHue UMM cymu. CemeHnHble pactenus. [Ipoucxoxnenue
LBETKOBBIX PaCTCHHH.

OCHOBHBIE 3Tallbl HBOJIOLUH KUBOTHOTO MUpa. OCHOBHbIE apoMOp(0O3bl
KHUBOTHBIX. Benzckas ¢ayna. KemOpuiickuii B3pbIB — MOSIBIICHHUE
COBpEMEHHBIX TUIOB. IlepBbIe XOp1OBBIE KUBOTHBIE. JKU3HB B BOJE.
DOBouonus M03BOHOYHBIX. [Iporcxoxaenne aMmpuOmii U penTHIUiA.
IIponcxoxaeHne MICKONUTAOIINX U NTUL. [IpuHIun kinro4eBoro
apomopdo3za. OcBoeHre 6€CII03BOHOYHBIMU U TIO3BOHOYHBIMH KUBOTHBIMHU
CyIlH.

PazBuTune xu3Hu Ha 3eMiie 110 ApaM U MepUoJiaM: apXeu, MpOoTEepPO30H,
rajaeo30i, Me30301, KaiiHo30M. O0111as XapakKTeprucTUKa KJumMaTa 1
reoJoru4eckux mpoieccoB. [losBieHne U paclBeT XapaKTepHbIX OPTaHHU3MOB.
YrineoOpa3zoBaHHe: €ro YCIOBHUS U BIMSIHUE HA Ta30BBIH COCTaB aTMOC(HEpHI.

MaccoBble BBIMUpPaHUS — 9KOJIOIMYECKHE KpU3HCHI Npouioro. [Tpuunner n
CJIEJICTBHUS MacCOBBIX BIMUPAaHUN. COBPEMEHHBIN 3KOJOTMYECKUN KPU3UC, ETO
0COOEHHOCTH

6.5

Pasnens! u 3agaun anTponosoruu. Meroas! autpononorud. CTaHOBICHHUE
IIPEICTAaBICHUH O MPOUCXO0KIEHUH YeroBeka. COBpeMEHHbIE HAyYHbIE TEOPUU.
CxoIcTBO uenoBeka ¢ AKUBOTHBIMU. CUCTEMATUYECKOE MTOJIOKEHHUE YEIIOBEKA.
CBuieTenbCcTBa CX0CTBA YETIOBEKA C dKUBOTHBIMU:
CPaBHUTEIHLHOMOP(OJIOTHUECKUE, SMOpHOIOrHYecKue, (PU3n0a0ro-
Onoxumuueckue, nopeneHyeckue. OTanuus YeloBeKa OT KUBOTHBIX.
[IpsAMOXOXKAEHUE U KOMIUIEKC CBSI3aHHBIX C HUM IpU3HAKOB. Pa3Butue
TOJIOBHOTO MO3Tra U BTOPOM CUTHAJIBHOW CHCTEMBI.

JIBrxyiue cuitbl ((akTopbl) aHTPOIIOTEHE3a: ONOJIOTHYECKUE, COUATTbHBIC.
CooTHolleHrne ONOIOTHYECKUX U COLMANIBHBIX (PAKTOPOB B aHTPOIIOTEHE3E.
OCHOBHBIE CTaIUU aHTPOINOTreHe3a. ABCTPAIONUTEKU — IBYHOTHE MTPEAKU
moed. YemoBek yMeblii, IEpBble U3TOTOBIICHUS OpYIUi Tpyaa. YemoBek
MPSIMOXOJIALINI U NEepPBBIA BBIXOJ JII0eH 3a npenensl Appuku. Yenosek
reiensoeprekuii — oOLMiA MpeoK HeaH1epTalbCKOT0 YeIoBeKa U YelloBeKa
pasymHoro. YenoBek HeaHAEPTAIbCKUI KaK BUJI JIFOJEH XOJIOJHOTO KJIMMATA.
UYenoBek pa3yMHBbIM COBPEMEHHOI'O TUIIA, JEHUCOBCKHUM YEJIOBEK, OCBOCHUE
KOHTHHEHTOB 3a peaeaamMu AQpUKH.

DBOJTIOLIUS COBPEMEHHOTO YeJIoBeKa. EcTeCcTBeHHbIH 0TOOp B MOMYJIAIMIX
yenoBeka. MyTanmoHHsbIH nporecc u noaumopdusm. [lomysiuonssle
BOJIHBI, Ipeii( reHoB, MUrparus U «3(p(eKT ocHOBaTe D B MOMYJIIAIHMIX
COBPEMEHHOT0 YEJIOBEKA.

Yenoseueckue pacsl. [lonstue o pace. bosibine pacel: eBponeouiHas
(eBpazwmiickast), aBcTpasio-HerpouHas (3KBaTOpHUaIbHAS), MOHTOJIOU THAS
(asmatcko-amepukaHckas). Bpems v myTH paccelieHus 4eoBeKa Mo IiaHeTe.
EnuncTBO yenoBeueckux pac. HayuHas HECOCTOATENBHOCTD pacu3Ma.
[IpucnocoOaeHHOCTh YeoBeKa K Pa3HbIM YCIOBHUSIM OKPYKaOILEH CPEIbl.




Brnusinue reorpadudeckoii cpenbl u qpetida reHoB Ha MOP(HOJIOTHIO |
(U3NOJIOTHIO YeIOBEKa

OKOCHCTEMEI U MMpUCYIIHUE UM 3aKOHOMEPHOCTHU

7.1

Pasnens! n 3anaun sxonorun. CBsi3b DKOJIOTHH € APYTUMU HayKamMu. MeTobl
skosiorud. IloneBbie HaOMOAEHNS. DKCIEPUMEHTBI B OKOJIOTUU: IPUPOAHBIE U
nabopaTtopHble. MojenupoBaHue B 3KOJOTMH. MOHUTOPUHT OKPYKarOLIEi
Cpeabl. IOKAJIbHBINA, PerHOHAIBHBIN U TTT00ATbHBIN

7.2

Okonornyeckue (HakTopsl M 3aKOHOMEPHOCTH UX JeiicTBus. Kimaccudukarms
9KOJIOrMYECKUX (PaKTOPOB: AOMOTHYECKNE, OMOTUYECKUE, aHTPOIIOT€HHBIE.
OO1m11e 3aKOHOMEPHOCTH ACUCTBUS 3KOJIOrHYecKuX (akTopos. IIpaBuio
muaumyma (K. npenrens, FO. JTn6ux). ToxepaHTHOCTh. DBPHOHOHTHBIC U
CTEeHOOMOHTHBIC OPTAaHU3MBI.

Abunotnyeckue pakropbl. CBEeT Kak 3Konoruyeckuit pakrop. JlelictBrue pasHbIx
YYaCTKOB COJIHEUYHOTO CIIEKTPa Ha OPraHU3Mbl. DKOJIOTHYECKUE TPYIIIHI
pacTeHUM U KUBOTHBIX [0 OTHOLIEHUIO K cBeTy. CUTHAJIbHAS POJIb CBETA.
DOTONEPUOIU3M.

Temnepatypa kak sxonoruueckuid axrop. [eiictBue Temneparypbl Ha
opranu3Mmsl. [lolkuI0TEpMHBIE M TOMOMOTEPMHBIE OPraHU3Mbl. DBPUTECPMHBIE
U CTEHOTEPMHBIE OPTaHU3MBI.

BnaxHocTh Kak akonorudeckuii paxrop. [IpucnocobnaeHus pacteHui k
noJiiep>KaHuIo BoJIHOTO OanaHca. Kiaccudukanys pacTeHHi o OTHOIEHHUIO K
Boze. [Ipucnoco0nenust )KUBOTHBIX K U3MEHEHHUIO BOJIHOTO peXUMa.

Cpenpl 0OuTaHMs OPraHU3MOB. BOJHAs, HA3€MHO-BO3/y1IIHASI, TOYBEHHA,
rIyOMHHas MOANOYBEHHAs, BHyTpUOpraHu3MeHHas. OU3nKo-XuMHUYECKHe
0COOEHHOCTH cpeJl 00MTaHus OpraHu3mMoB. [Ipucnoco6ieHuss opraHu3MoB K
KU3HU B Pa3HBIX Cpelax.

buonoruueckue purmbl. BHemHne u BHyTpeHHNE pUTMbL. CyTOYHBIE U
TOJUYHbIE pUTMBIL. [IprCcTIOCOOIEHHOCTS OPraHU3MOB K CE30HHBIM U3MEHEHHSIM
YCIIOBUM KU3HH.

XKuznennsie popmbl oprann3MoB. [ToHsTre o xu3HeHHOH hopme. KuzHeHHbIE
(bOpMBbI pacTeHHI: 1epeBbsl, KyCTaApHUKHU, KyCTaAPHUUKH, MHOTOJIETHUE TPABbI,
oJHOJIeTHUE TpaBbl. JKu3HEeHHbIE (OPMBI JKUBOTHBIX: THAPOOUOHTHI,
re00MOHTHI, a3pOOHOHTEL. OCOOEHHOCTH CTPOEHUS U 00pa3a KU3HU.

buortnueckue paxTopsl. Buasl 6M0THYECKUX B3aUMOJCHCTBUI: KOHKYPEHIUS,
XMITHUYECTBO, CUMOMO3 U ero (opMbl. [lapazuTusm, Koonepanus, MyTyalnu3M,
KOMMeHcann3M (KBapTHPAHTCTBO, HaxieOHU4IecTBO). HeTpoduueckue
B3auMoOeHCTBHs (Tonnueckue, popudeckue, hadprueckue). 3HaUCHHE
OMOTHYECKUX B3aMMOJICHCTBHI JIJIsl CYIIIECTBOBAaHUSI OPTaHU3MOB B Cpeie
obutanus. [IpuHINIT KOHKYPEHTHOTO UCKITIOUEHHUS




7.3

DKOJIOTHYECKHE XAPAKTEPUCTUKY MOy, [lomynsims kak Onojaorudeckas
cuctema. Posib HeogHOpOAHOCTH cpefbl, PU3HYECKUX OaphepoB U
ocoOeHHOCTeH OMOI0ruy BUI0B B (JOPMHUPOBAHUH MPOCTPAHCTBEHHOM
CTPYKTYpHI nomyJisinuii. OCHOBHBIC TIOKA3aTeNH MOMYJISLHN: YUCICHHOCTB,
IUIOTHOCTh, BO3PACTHAS U TIOJIOBAsI CTPYKTYpPa, POKAAEMOCTb, IIPHPOCT, TEMIT
pocTa, CMEPTHOCTh, MUTPaLIHsI.

DKojIoruyecKas CTpykTypa nomyssiuu. OueHKa YuCICHHOCTH MOy ALY,
JlnHamuKa nonyJiiuu 1 €€ perysuusa. buoTuuecknii HOTEHUHAI MOy SN,
MoaenupoBanre TMHAMUKY MOy siuun. KpuBbie pocTa YMCIEHHOCTH
nonyJisiuuu. KpuBble BbKUBaHUS. Perynsiiys YucieHHOCTH MOMYJISIIUI: pOib
(hakTOpOB, 3aBUCAIINX U HE 3aBUCSIINX OT IUIOTHOCTH. DKOJOTUYECKHE
crpareruu BuoB (r- u K-crparerun).

[TonsiTre 06 skonoruueckoi Huie Buga. Mecrooouranue. MHoromepHas
MoJienb sKkosiorudecko Humu Jx. M. Xatuuncona. Pazmepbl 3K0JI0rH4ecKoi
Hui. [loreHumaneHas u peatn3oBaHHas HUIIH.

Bun kak cucrema nomynsuuii. Apeanbl BUI0B. BUIbI U UX KU3HEHHbBIE
CTpareruu. 3aKOHOMEPHOCTH TTOBEACHUS U MUTPALIMI JKUBOTHBIX.
buonornueckre HHBa3HK YyKEPOIHBIX BUIOB

7.4

CoobuectBa oprann3MoB. buonieHos u ero cTpykrypa. CBsa3u MeX1y
OpraHu3Mamu B OHMOIIeHO3e. DKOCHCTEMa KaK OTKpbITas cucrema (A./Ix.
Tencnn). OyHKIHOHATBHBIC OJIOKH OPraHU3MOB B 9KOCHCTEME: MTPOIYLICHTHI,
KOHCYMEHTHI, peayleHTsl. Tpopuueckue ypoBHu. Tpoduueckue 1enu u ceTu.
AbuoTtnueckue 6110ku 3kocucteM. [TouBbl 1 Wbl B 3kocucTemax. Kpyrosopor
BELIECTB U MMOTOK 3HEPTUU B IKOCUCTEME.

OcHOBHBIE TIOKA3aTeNN YKOCUCTEMBI. buomacca v mpoayKius. DKOJIOTHIECKUE
MUPaMHUJIbI YKCeN, OMOMACCHI U DHEPTHH.

HanpasienHbie 3aKOHOMEPHBIE CMEHBI COOOIIECTB — CyKieccuu. [lepBudnbIe 1
BTOPUYHBIE CYKIIECCUHM U UX IPUYMHBI. AHTPOIIOTE€HHbIE BO3/ICHCTBUS Ha
cykueccun. KimmmakcHoe coobmiectBo. bropasnooOpasue u moiHoTa
KpPYTOBOPOTa BEIIECTB — OCHOBA YCTOHUMBOCTU COOOIIECTB.

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

AFpOI_ICHOS. Pazmuuns MCKAY aHTPOIIOTCHHBIMU U IMTPHUPOAHBIMU
OKOCHUCTEMaMU.

VYp6oskocucrembl. OCHOBHBIE KOMITIOHEHTHI ypOoskocucTeM. I'opojickas duiopa
u ¢ayna. CUHaHTpOIU3aLUs ropoJIcKoi payHbl. buonoruueckoe u
X034MCTBEHHOE 3HAUCHHE arpO’IKOCUCTEM U YPOOIKOCUCTEM. 3aKOHOMEPHOCTH
(hopMHPOBaHMSI OCHOBHBIX B3aUMOJICHCTBUI OPraHU3MOB B SKOCUCTEMAX.

[Iepenoc 3Heprum u BEMIECTB MEXAY CMEKHBIMU SKOCUCTEMAMH.
Y CTON4YMBOCTS OPraHU3MOB, IIOMYJIALIUA U SKOCUCTEM B YCIOBUSIX
€CTECTBEHHBIX U aHTPOIIOTCHHBIX BO3ICHCTBUAN




buocdepa — obmennanerapHas 0007109ka 3eMIIH, T1Ie CYIIECTBYET WIH
cylecTBoBasia )u3Hb. Yuenue B.W. Bepnaackoro o 6uocdepe. Odmactu
o6uocdeps u e€ coctan. JKnuBoe BeriectBo 6Mochepsl 1 ero GyHKINH.
3aKOHOMEPHOCTH CyIecTBOBaHUs Onochepsl. OcodeHHoCcTH Onochephl Kak
rI100anpHOM SKOCUCTEMBI. J{nHaMuYeckoe paBHOBecHe B Orocdepe.
KpyroBopoThI BEIIeCTB U OMOTeOXUMHYECKHE IIMKIIBI (YIiiepoa, a30oTa).
7.5 PutmuuHOCTh siBNeHuil B 6nocdepe. 3oHanbHOCTh 6nochepsl. [Tonarue o
ouome. OCHOBHBIC OMOMBI CYIIIU: TYH/PA, XBOWHBIC JIeCa, CMEIIaHHBIC U
IIMPOKOJIMCTBEHHBIE JIECa, CTEIH, CABaHHBI, ITyCTHIHH, TPOIIMYECKHE JIeca,
BBICOKOTOpBsI. KilmMaT, pacTUTEbHBIN U KHUBOTHBIH MUP OMOMOB CYIIIH.

CTpykTypa 1 (GYHKIIHS KHBBIX CHCTEM, OLIEHKA UX PECYpPCHOIO MMOTEHIUATA U
ouocdepHbIx QyHKITHIA

DKOJIOrM4ecKre KpU3UChl U UX IpUYMHBL. Bo3neiicTBue yenoBeka Ha
o6uocdepy. 3arps3HeHue BO3AYLIHOM cpebl. OXxpaHa BO3ayXxa. 3arps3HEeHUe
BOAHOM cpeapl. OXpaHa BOIHBIX pecypcoB. Pazpyuienue noussl. OxpaHa
IIOYBEHHBIX pecypcoB. M3MeHenune kiaumara.

7.6 AHTpPOIIOr€HHOE BO3/IEHCTBUE HA PACTUTEIbHBIN U )KMBOTHBIN Mup. OXpaHa
PaCTUTEIBHOIO U KUBOTHOTO MUpa. OCHOBHBIE IPUHIUIIBI OXPaHbI IPUPOJIBI.
Kpacusbie kauru. Oco6o oxpaHsieMble IPUPOIHbIE TEPPUTOPUU

(OOIIT). boranueckue caapl U 30010rHuecKkue napku. OCHOBHBIC IPHHIIHITBI
YCTOMYMBOI'O Pa3BUTHs YEIOBEYECTBA U PUPOABL. PanmonansHoe
IIPUPOJIOTIOIB30BAHNUE U COXPAHEHUE OMOJIOTMUYECKOro Pa3sHOo0pa3us 3eMiu

Coaep:kanue yueOHOro npeamMera

10-i kiace

Tema 1. Buosorusi kak Hayka.
buonorus xak Hayka. CB3b OMOJIOTUH C OOIIECTBEHHBIMH, TEXHUYECKUMH U JIPYTUMHU
€CTECTBEHHBIMHU HaykamH, (punocodueil, STUKOH, SCTETHUKOM U mpaBoM. Ponb 6nonoruu B

(GhopMHUPOBaHUM COBPEMEHHOM HayYHON KapTHHBI MHUpa. Cuctema OMOJIOTHYECKUX HAYK.

MeTo bl To3HaHMS XKUBOW TPUPOIbI (HAOI0ICHUE, SKCIICPUMEHT, ONMCaHKUe, H3MEpPEHHE,
Kiaccu(UKaIus, MOICIMPOBAHNE, CTATHCTHYECKas 00pabOTKa JaHHBIX).

JdemMoHcTpauuu:
IToptpetsr: Y. dapsun, I'. Mennens, H.K. Konbnos, x. Yorcon u ®@. Kpuk.
Tabnuue! u cxembl: «MeTOABI TO3HAHUS KUBOU MIPUPOIBDY.

JlabopaTopHble H IPaKTHYeCKHe PadoThI:



[IpakTuueckas padora Ne 1. «Vcnonp3oBanue pa3nuyHbIX METOIO0B IPU U3YUCHHUH
OMOJIOTUYECKIX 0OBEKTOBY.

Tema 2. ’KuBble cucTeMbI M UX OPraHU3ALMA.

JKuBble cuctembl (OMOCHCTEMBI) Kak MpeAMET U3y4eHHs: Ononoruu. OTIHYHNE )KUBBIX CUCTEM
OT HEOPTAaHUYECKOU IPUPOJIBI.

CaoiicTBa buocHcTeM U UX pasHOOOpa3ue. Y POBHU OpraHU3aIul OMOCUCTEM:
MOJIEKYJIAPHBINA, KIE€TOUYHbINA, TKAHEBBIM, OPraHU3MEHHbIN, MOMYJISIMOHHO-BUI0BOM,
IKOCUCTEMHBIH (OMOreOIIeHOTUYECKHIT), OMOC(EPHBIIA.

JdemMoHcTpanuu:

Tabnuupe! u cxemsl: «OCHOBHBIE IPU3HAKH KU3HI», « Y POBHHM OpraHU3ALUH KUBOU
MIPUPOJIBD).

Ob6opynoBanue: moaens Mosiekybl JTHK.
Tema 3. XuMHYECKHIi COCTAB U CTPOEHHE KJIETKH.

XHUMHYECKHM COCTaB KIETKH. XUMHUYECKUE DJIEMEHTHI . MaKpO3JICMCHTbI, MUKPO3JICMCHTHI.
Bomau MHHCPAJIbHBIC BEIICCTBA.

DYHKIMU BOJBI U MUHEPAJIBHBIX BEIIECTB B KiIeTKe. [loanepxanue ocMoTrueckoro OagaHca.

benku. CoctaB u cTpoeHune 6e1koB. AMUHOKHCIIOTH — MOHOMEpHI OenkoB. Hezamenumele u
3aMEHHUMbIE AMUHOKUCIIOTHI. AMUHOKHCIIOTHBIM COCTaB. Y POBHU CTPYKTYpPbI OE€IKOBOM
MOJIEKYJIbI (TIepBUYHASI, BTOPHYHAS, TPETUYHAS ¥ YETBEPTUYHAS CTPYKTypa). XUMHUYCCKHE
cBoiicTBa OenkoB. buonornueckue GpyHkunn 6ENKOB.

®epMeHThI — Onosiornyeckue karanusaTopsl. CTpoeHue pepMeHTa: akTUBHBIHN LIEHTP,
cyoctparHas cneuupuynocts. Kopepmentsl. Buramunsl. OTinnuns pepMeHToB OT
HEOpPraHMYECKUX KaTaJIn3aTOpPOB.

VYTaeBo bl MOHOCAXapH bl (TII0K03a, pud03a U 1e30KCHpr003a), Aucaxapu bl (caxaposa,
JIaKTO3a) U MoJIcaxapuIpl (Kpaxmall, TIMKOTeH, HeJIi003a). bruonornueckue GyHKIMHA
YTJIEBOIOB.

Jlunu el Tpuraunepusl, hochonunuabl, crepousl. ['uapodunsHo-ruapododbHbIe
cBoiicTBa. bronornueckne ¢pyHkmy yummaoB. CpaBHEHUE YIIIEBOIOB, OCIIKOB W JIWITHJIOB
KaK ICTOYHHKOB SHEPTUHU.

Hyxneunossie kucnotsl: JIHK u PHK. HyxieoTibl — MOHOMEPBI HYKJIEMHOBBIX KHCIIOT.
Crpoenue u ¢pynknuu JJHK. Crpoenune u pynkunu PHK. Buast PHK. AT®: crpoenue u

GbyHKIUH.

]_II/ITOJ'IOFI/ISI — HAayKa O KJICTKC. Knerounas TCOpHUA — IPUMED B3aUMOJCHCTBUSA UACH U (baKTOB
B HAYYHOM ITO3HAHHWH. MCTO,I[BI HU3Y4YCHHUSA KIICTKH.



Knerka kak nenoctHas xuBas cucreMa. O0Iue Npu3Haky KIETOK: 3aMKHYTasi HapyKHas
MemOpana, monekynsl JJHK kak renernueckuii anmapar, cuctema CUHTe3a Oernka.

Turbl KJIETOK: SyKapuOTHYECKasi M MpoKaproTHueckas. OcCOOEHHOCTH CTPOCHUS
MPOKapUOTHUECKON KieTKu. KneTounas crenka 6akrepuii. CTpoeHHE 3yKapuOTHIECKOM
KJIeTKH. OCHOBHBIE OTIMYUS PACTUTENBHOM, )KUBOTHON M TPUOHOM KIIETKH.

[ToBepXHOCTHBIE CTPYKTYPBI KJIIETOK — KJIIETOYHAS] CTCHKA, TJIMKOKAIMKC, UX (PYHKITUH.
[TnazmaTudeckast MeMOpana, ee cBoiicTBa U QyHKIUU. [{uTOoTUIa3Ma 1 ee OpraHOUIbI.
OnnomemOpannbie opranouab! kietku: DIIC, anmapar ["onb1Ku, TM30COMBI.
[TomyaBTOHOMHBIE OPraHOU Bl KJIETKU: MUTOXOHIPUH, TutacTubl. [Ipoucxoxaenue
MUTOXOHJIpUH U TutacTul. Bunbl uractua. HemeMOpaHHBIE OpraHOUIBI KIIETKH: PUOOCOMBI,
KJICTOYHBINA LIEHTP, [IECHTPUOIH, PECHUYKH, KT'YTUKU. DYHKIIUU OPTraHOHUIOB KJIETKHU.
Bxirouenus.

Snpo — perynasTopHslii HeHTp KieTku. CTpoeHue sapa: siaepHas 000J0uKa, KapuoIia3ma,
XPOMATHH, SIPBIIIKO. XPOMOCOMBI.

TpaHcnopT BEMIECTB B KIIETKE.
JdeMoHcTpanum:

[Toptpetsr: A. JleBenryk, P. I'yk, T. llIBann, M. llIneiinen, P. Bupxos, k. Yorcon, ©.
Kpuk, M. Yuikuuc, P. ®panknun, K.M. bap.

Huarpammsl: «PacnipeneneHne XUMUYECKUX 2JIEMEHTOB B HEXXMBOW ITPUPOJIEN,
«Pacnipeenenne XuMUYECKUX IEMEHTOB B )KMUBOW IIPUPOJIEN.

Tabmuuer u cxemsl: «Ileproandeckas TabIUIa XUMAYECKHX 3JIeMEHTOBY, «CTpoeHHe
MOJIEKYJIBI BOJIbD», «bruocunTes 6enka», «CTpoeHne MoJieKyibl 6enkay, «CTpoeHue
¢bepmentar, «Hyxnennossie kucnotsl. JJHK», «Ctpoenne monekynsl ATD», «CtpoeHue
9YKapHUOTHUYECKOH KIIeTKN», «CTpoeHue KUBOTHOU KIeTKW», «CTpoeHHEe pacTUTEIbHON
KIETKN», «CTpOeHHe MPOKApUOTHYECKON KIeTKI», « CTpOCHHE siipa KIIETKN», « Y TIIEBOIBI»,
«JInmmaen.

OO6opynoBaHMe: CBETOBOM MUKPOCKOM, 000py/I0BaHUE /1J1s TPOBEJICHNUS HAOII0AeHUH,
M3MEpEeHUil, SKCIIEPUMEHTOB, MUKPOIIpENapaThl paCTUTEIbHBIX, )KUBOTHBIX M OaKTepHAIbHBIX
KJIETOK.

JlaGoparopHble U NpaKkTHYecKne padoThl:

Jlaboparopnas padota Ne 1. «/3yueHre KaTalIuTHIECKOH aKTUBHOCTH (epMeHTOB (Ha
MPUMEPE aMHJIa3bl UM KaTanasbl)y.

JIaGoparophas pabota Ne 2. «/3yueHne CTpoeHus KJIETOK PaCTeHUH, )KUBOTHBIX U OaKTepuii
10/ MUKPOCKOIIOM Ha FTOTOBBIX MUKpOTpenaparax U UX OMHUCAHUE.

Tema 4. }ICI/IC}HeIleﬂTeJILHOCTL KJICTKH.



OOMEH BeIEeCTB, WK METa00IN3M. ACCUMMIIALHS (TUIACTUYECKHI OOMEH) U IUCCUMUIISIIHSI
(sHepreruyeckuii 0OMEH) — JIBE CTOPOHBI EAMHOTO Mpoliecca MeTabor3ma. Poiib 3akoHOB
COXpaHEHHMS BEIECTB ¥ SHEPTUU B MOHUMAHUHM METa00IN3Ma.

Tunel oOMeHa BenecTB: aBTOTPOQHBIN U rerepoTpodHbIii. Pons hepMeHTOB B 00MeHE
BEIIECTB U MPEBPAIEHUU SHEPTHH B KIIETKE.

dotocunTe3. CBeroBast u TeMHOBas (Pa3bl porocuHTe3a. Peaknuu GporocuHTe3a.
DddexTuBHOCTD hoTOCHHTE3a. 3HAUECHUE POTOCHHTE3A [Tl )KU3HU Ha 3emie. BiusHaue
YCIIOBHIA cpelibl Ha (DOTOCHHTE3 U CIIOCOOBI TIOBBIMICHHS €r0 TPOIYKTHBHOCTH Y KYJIBTYPHBIX
pacTeHui.

XeMocHuHTe3. XeMOCHHTE3UPYIONIe OakTepun. 3HaUCHUE XEMOCHHTE3a JIJISl )KU3HH Ha
3emiie.

DHepreTudeckuii o0OMeH B KiieTke. Pacieniienue BemecTs, BbIICICHUE U aKKYMYJIMPOBaHHE
SHEPTUU B KJIETKE. DTaIlbl SHEpreTuIeckoro ooMena. I mukonms. bposkeHre u ero BUJIbI.
Kucnoponnoe okucnenue, uin KieTouHoe apixanue. OkucnurenbHoe GocPopruinpoBaHue.
D PeKTUBHOCTD IHEPTETHIESCKOTO 0OOMEHA.

Peakiiun marpuunoro cuaresa. I'enernueckas nHdopmanusa u JIHK. Peanuzanus
TeHEeTHYECKOW nH(pOpMAIUY B KJIETKE. | eHeTUYeCcKnid KO/ U ero CBOMCTBA. TpaHCKPHUIIIINS —
matpuunblii cunte3 PHK. Tpancnsanus — Ouocuntes Oenka. JTansl TpaHCIALUH.
KomupoBanue amuHokucioT. Poib pubocom B OrocuHTe3e Oemka.

Hexuierounsie popMbI )KHU3HU — BUPYCHL. McTopus otkpbitus Bupycos (.M. iBanoBckui).
OCOoOEeHHOCTH CTPOEHUS M AKU3HEHHOTO LIMKJIa BUpycoB. bakrepuodaru. bonesnu pacrenuii,
’KMBOTHBIX U YEJIOBEKa, BhI3bIBaeMble BUpycaMu. Bupyc ummyHoaeduimra yenoseka (B1Y)
— Bo30yutens CIIM/la. O6paTHast TpaHCKpHUIMLIKSA, peBepTa3za U uuTerpasa. [Ipopunakruka
pacnpocTpaHeHUs] BUPYCHBIX 3a00J€BaHUM.

JdemMoncTpanuu:
[Toptpetsr: H.K. Konsuos, J[.11. Usanosckuii, K.A. Tumupsses.

Tabnuie! u cxeMbl: « TUIBI TUTaHUSY, «MeTabomu3zm», « MUTOXOHIPUS», « DHEPTETUUECKUIN
obmeny, «Xnopormacty, «Potocunrtesdy, «Crpoenune JJTHK», «Ctpoenue n
¢dbyHKIIMOHUpOBaHKEe reHay, «CuHTe3 Oenkay, «['eHeTnueckuii koay, «Bupycen,
«bakrepuodarny, «Crpoenue u xu3HeHnbii ki Bupyca CIINa, 6akrepuodaray,
«Pemmukanmsa [JHK».

Ob6opynoBanue: moaenu-antuiukanun «Y asoenue JJHK u tparckpunims», «buocunres
oenka», «CTpoeHHe KIETKW», MoeNb CTpyKTyphl JJHK.

Tema 5. Pa3MHokeHHe U HHAMBHIYaJbHOE Pa3BUTHE OPTaHU3MOB.
Knetounslif HuKI, WK KU3HEHHBIA UK KIeTku. MHaTepdaza u mutos. [poreccsl,

nporekaromue B uHTepdase. Perukanus — peakius marpuunoro cunresa JJHK. Crpoenue
XpOMOCOM. XPOMOCOMHBIN HA0Op — KapUOTHUII. JIUTUIOMTHBIN U TaryIOUTHBIH XPOMOCOMHBIE



Ha60pbl. XpOMaTI/I,I[BI. ]_[I/ITOJ'IOFI/ILIGCKI/IC OCHOBBI Pa3MHOXXCHHUA U HHAWBUAYAJIbHOI'O
Pa3BUTHA OPraHU3MOB.

Jenenue knetku — Muto3. Cranuu mutosa. [Ipoueccsl, npoucxoasiye Ha pa3HbIX CTaIUIX
MUTO3a. bHoIorn4eckuii CMbICII MUTO3A.

IIporpamMmmMupyemast ru0espb KIETKU — aloITo3.

@DopMBI pa3MHOKEHUST OPTAaHU3MOB: O€CITI0NIOe U MOJIOBOE. BHIbI OeCionoro pa3MHOKEHUS
JieJIeHre Ha/IBOe, TOYKOBAaHUE OJJHO- 1 MHOTOKJIETOYHBIX, CIIOPOOOpa3oBaHue, BETETATUBHOE
pa3mHokeHue. ckyccTBeHHOE KJIOHUPOBAHKE OPTraHU3MOB, €T0 3HAYEHUE /IS CEJICKIINH.

ITonoBoe PAa3MHOKCHHUE, €ro OTIINYUSA OT OecroJioro.

Meiio3. Ctaguu meriosa. [Iporieccel, mpoucxosiye Ha cTaausax Merosa. [loBenenne
XpoMocoM B Meno3e. Kpoccunrosep. bronaornyeckuii CMbICI M 3HaYEHUE MEN03a.

["ameTorenes — mpoiiecc 0Opa3oBaHus MOJOBBIX KIETOK Y )KUBOTHBIX. [10JI0BBIE Kene3bl:
CEMCHHHKH ¥ ssnuHUKU. OOpa30oBaHKe U Pa3BUTHE MOJIOBBIX KIETOK — raMeT (CIIepMaTo30mI,
SUIEKIICTKA) — criepMaToreHe3 u oBoreHes3. OCOOCHHOCTH CTPOCHUS SIMLICKIETOK U
cniepmaro3onioB. Omionorsopenue. [laprenorenes.

WNunuBunyanpHoe pa3Butre (OHTOTeHE3). DMOpHOHAIBHOE pa3BUTHE (IMOpPHOTEHE3). DTarbl
SMOPHOHAILHOTO Pa3BUTHS Y MO3BOHOYHBIX KUBOTHBIX: IPOOJICHUE, TaCTPYJIISALIUS,
opranorenes. [loctamOpronanbHOe pazBuTHe. TUITBI TOCTIMOPHOHAIIBHOTO PA3BUTHSA:
npsiMoe, HempsaMoe (TnYnHOYHOE). BiusiHue cpeipl Ha pa3BUTHE OPTaHU3MOB, (DaKTOPHI,
CIOCOOHBIE BBI3BIBATH BPOXK/ICHHBIE YPOJICTBA.

Poct n Pa3sBUTHC paCTeHHfI. OnToreHes IBETKOBOT'O paCTCHUA. CTPOCHUE CEMCHH, CTAIUU
Ppa3sBUTHUA.

JdemMoncTpanuu:

TaOmuis! u cxeMbl: «@OpMBI pa3MHOKEHHUSI OPTaHU3MOBY, «J|BOIHOE OMII0IOTBOPEHUE Y
LIBETKOBBIX PaCTCHUI», «BereraTuBHOE pa3MHOXEHUE PACTECHUINY, «leJIeHne KIIETKU
OaxTepuit», «CTpoeHune NoJ0BbIX KIETOK», «CTpoeHre XpOMOCOMBI», «Ki1eToOuHbII UKD,
«Pemmukanua JJTHK», «Muto3», «Meios», «IIpsaMoe u Henpsimoe pa3Butue», «l'amerorenes
Y MIIEKOITUTAIONINX U 4€JI0BEKa», « OCHOBHBIE CTaUM OHTOTEHE3a.

O6opyaoBaHue: MUKPOCKOIT, MUKpompenapatsl «CriepMaTo30UAbl MIEKOMTUTAIOIIETOY,
«Sliuexnerka miekonuTaromero», «Kaprokunes B KJIeTKax KOpellKa JIyKa», MarHUTHas
MoeNb-anmIukaus «Jlenenue xkinetkn», moaens JIHK, Moaens metadazHoit XpOMOCOMBI.

JlaGoparopHble U NpaKTHYecKne padoThl:

JlaboparopHas pabota Ne 3. «HaGmroieHre MuTO3a B KJI€TKaX KOHYHKA KOpEIIKa JIyKa Ha
TOTOBBIX MUKPOTIpEIapaTaxy.

JlabopaTtopHas padota Ne 4. «3ydeHue CTpoeHHUs MOJIOBBIX KJIETOK HA TOTOBBIX
MUKpOTIpenaparax».



Tema 6. HacsiencTBEHHOCTh M H3MEHYMBOCTH OPraHU3MOB.

[Ipeamer u 3agaun renetuku. Mcropus pazsutus renetuku. Posib nuronoruu u
SMOPHUOJIOTHH B CTAHOBIICHUU TeHETUKU. BKI1a] pocCHiCKUX U 3apyOCKHBIX YUCHBIX B
pa3BUTHE FCHETHKH. MeTObl FeHETHKH (THOPHI0TOTHIECKHUH, IIUTOTCHETHYCCKUH,
MOJICKYJIIPHO-TeHeTHYeCKHii). OCHOBHBIC TCHETHUCCKUE MOHATHS. [ eHeTHYecKast
CUMBOJIMKA, UCIIOJIb3yEMasl B CXEMaX CKPEIIMBaHUN.

3aKOHOMEPHOCTH Haclie0BaHUs IIPU3HAKOB, ycTaHOBIIEHHBIE ['. Menaenem.
MoHorubpuaHoe ckpeluBatyie. 3aKoH eIMHO00pa3Hst FTHOPUIOB MIEPBOTO MOKOJIEHUS.
HpaBI/I.HO AOMUHHPOBAHUAA. 3akoH PaCIICIICHU A ITPU3HAKOB. I'mmioresa 9ucTOTHI TaMeT.
IlosHOE U HENOJIHOE TOMUHUPOBAHUE.

JurubpuaHoe ckperrBanue. 3aKOH HE3aBUCUMOT'O HACJIEJOBAHUSI IPU3HAKOB.
[{utoreneTn4eckne OCHOBBI AUTHOPUIHOTO CKPEIIMBAHUA. AHATU3UPYIOIEE CKPEIIMBAHNE.
Hcnonb30BaHre aHATU3UPYIOMIETO CKPEIIMBAHUS AJIsl OTIPEACTICHUS TEHOTHUIIa OCOOH.

CueruieHHOe HacienoBaHue npu3HakoB. Pabora T. Moprana 1o crenjieHHoMy
HacJleZIoBaHMIO reHoB. HapylieHue clenieHns reHoB B pe3yJIbTaTe KPOCCHHIOBEPA.

XpOMOCOMHaSI TCOPUA HACIICACTBCHHOCTH. I'eneTuueckue KapThI.

I'eneTuka momna. XpOMOCOMHOG OIIPEACIICHUC I10JIA. AyTOCOMLI H IIOJIOBBIC XPOMOCOMEI.
I'omorameTHbIC 1 rereporaMCeTHbIC OPraHu3MBbl. HaCJIeI[OBaHI/Ie IMPU3HAKOB, CHCIIJICHHBIX C
ITIOJIOM.

N3meHunBOCTh. Br1bl N”3MEHYMBOCTHU: HEHACIIEACTBEHHAS U HACJIEACTBEHHAs. Posib cpesipl B
HEeHAcJeICTBeHHON U3MEHYMBOCTH. XapaKTepUCTHKA MOAU(PUKALIMOHHON N3MEHYUBOCTH.
BapuanvonHsslii psa v BapuanvoHHas kpusast. Hopma peakuuu npusHaka. KonnyecTBeHHbIE
Y Ka4eCTBEHHbIE TPU3HAKHU U UX HOpMa peakuuu. CBolicTBa MOAN(DUKALIMOHHOM
U3MEHYUBOCTH.

HacnencrBennast, Wi reHOTUIIMYECKast, U3MEHUNBOCTL. KoMOMHATHBHAS N3MEHYHUBOCTD.
Meii03 1 10JI0BO#1 Mporiecc — OCHOBa KOMOMHATUBHOW M3MEHYUBOCTH. MyTallnoHHasI
M3MEHYMBOCTh. Kiaccudukarus MyTaiuii: TeHHbIe, XpOMOCOMHBIE, TeHOMHBIE. YacToTa 1
MPUYMHBI MyTanuii. MytareHable (GakTopbl. 3aKOH TOMOJIOTHYECKHX PSIIOB B
HaclnencTBeHHO# m3MenunBoct H.M. BaBuiosa.

BHeﬂI[epHaﬂ HaCJICACTBCHHOCTh U UBMCHYHNBOCTbD.

I'enetuka yenoseka. Kapuorun yenoBeka. OCHOBHbIE METO/Ibl TEHETUKU YEIOBEKA!
TeHEATOTUYECKU, OJIM3HEIOBBIN, IIMTOTCHETUISCKUN, OMOXUMUYECKHI, MOJIEKYIISIPHO-
reHeTndyeckuid. COBpeMEHHOE ONpe/ieJIEHUE TeHOTUIIA: TTOJTHOTE€HOMHOE CEKBEHUPOBAHHE,
TeHOTHIMPOBaHKE, B TOM dnciie ¢ momombio [1[P-ananu3a. HacneacTennsie 3a00neBaHus
YeloBeKa: TeHHbIe 00JIe3HH, 00JIE3HH C HACIIECTBEHHON MPEIPACIIONOKEHHOCTHIO,
XpoMocoMHBIe Ooie3Hu. CoMaTHYeCKne U reHepaTuBHbIE MyTalui. CTBOJIOBBIE KIIETKH.
[TpuHIHIBI 370pOBOTO 00pa3a KU3HU, TUATHOCTUKU, TPODUITAKTHKU U ICICHUS
TEHETHYECKUX O0JIe3He. MeauKo-TeHETHIEeCKOEe KOHCYJIbTHPOBAaHUE. 3HAUEHNE
MEIUIIMHCKOW TeHETUKH B MPEAOTBPAIICHUH U JICUCHUH TeHETHUECKUX 3a00IeBaHHA
JeJIoBeKa.



JdemoHcTpaumu:

[Toptpetsr: I'. Mennens, T. Mopran, I'. ne ®pu3, C.C. YerBepuxos, H.B. Tumodeen-
Pecosckwuit, H.M. BaBumos.

Tabmuup! u cxembl: «K MOHOTHOPHUIHOE CKPEITUBAHUE U €TI0 IIUTOTCHETHYECKass OCHOBAY,
«3aKOH pacHICTUICHHS U €T0 IIUTOT€HETUYECKasi OCHOBa», «3aKOH YUCTOTHI TaMET,
«JlurnbpumaHoe ckpenmBanuey, «L luTomornueckre OCHOBBI TUTHOPHUIHOTO CKPEIIUBAHUS,
«Mero3», «B3anmoieiicTBUE aJIIEIbHBIX TEHOBY, «I €HETUUECKHE KapThl PACTEHUH,
JKHUBOTHBIX U YeJIOBeKay, «[ eHeTnka mnojuay, «3aKOHOMEPHOCTH HACIEIOBAHUS, CLIETLNICHHOTO
¢ nosiom», «KapruoTunel 4esoBeka U ) KUBOTHBIX», «BHIbl H3MEHUUBOCTH,
«MoaudukanroHHas U3MEHIMBOCTHY, «HacnenoBanue pesyc-hakropay, «['eHeTrka rpyr
KpoBW», « MyTalMoOHHass U3MEHYHBOCTD).

Ob6opynoBanue: Mmoaenu-ammInKanui « MoHOTHOpUAHOE cKpemunBanuey, «Hemomnoe
JOMUHHMpOBaHUeY, «/Iurnbpuanoe ckpemuBanue», «llepekpect XxpoMocom», MUKPOCKOIT U
MuKpornpenapat «J{pozoduna» (Hopma, MyTanuu GOpMbI KPBUILEB U OKPACKH Tela),
repOapuii «I"opox OCEBHOM.

JlaGopaTopHble H IpaKTH4YecKne padoThI:

JlaboparopHas pabota Ne 5. «M3yueHue pe3ynbTaToB MOHOTHOPHIHOTO ¥ TUTHOPHIHOTO
CKpEUIMBAaHUS y JP030(HIIbl Ha TOTOBBIX MHUKpOIpEnapaTax.

JIaGoparophas pabota Ne 6. «3yueHre MoaupuKaMOHHON U3MEHUYUBOCTH, TIOCTPOEHHE
BAPUALIMOHHOTO Psiia U BApUALIMOHHON KPUBOW».

JIaGopatopHas pabota Ne 7. «AHanmu3 MyTaluii y Jpo30Quisl Ha TOTOBBIX
MHUKpOIpernapaTax.

[TpakTuueckas padota Ne 2. «CocTaBlieHHE U aHATTU3 POJIOCIOBHBIX UEIIOBEKAY.
Tema 7. Cesekunsi oprann3moB. OCHOBBI OMOTEXHOJIOTUH.

Cenexuus Kak HayKa U Iporiecc. 3apoKJEHUE CEJEKIIUU U foMecThKanus. Yuenue H.1.
BasuiioBa o 1ieHTpax nporcxXokIeHUsI 1 MHOI000pa3us KyJIbTYpHBIX pacTeHUH. L{eHTpbl
IIPOUCXOXKACHUS TIOMAILIHUX )KUBOTHBIX. COPT, MOpO/Ia, IITaMM.

CoBpeMeHHbIE METO/IbI CeNeKIMU. MacCoBBI M MHIMBHUIYalbHBIH OTOOPHI B CENIEKLIUU
pacTeHui 1 KUBOTHBIX. O1leHKa 3KCTEpbepa. biIM3KOpOACTBEHHOE CKpENMBaHNE —
uHOpuAuHT. Yucras munus. CKpeluBaHue YUCThIX JUHUN. ['eTepo3uc, uim rubpuiHas cuia.
Heponcteennoe ckpemuBanue — ayropuauar. OTmaaneHHass THOPUIU3aIis U €€ yCIEeXH.
HckyccTBEHHBIN MyTareHe3 U MoJay4eHUe MOIUITIONI0B. JJOCTHIKEHUS CENEKIIMUA PaCTEHUH,
KUBOTHBIX U MUKPOOPTaHU3MOB.

buoTexHoorus kak orpacib Npou3BOACTBA. [ €HHAsI MHKEHEpHUsI. JTalbl CO3TaHUS
pexombunantHoi JIHK u Tpancrennsix opranuzMoB. Kinerounas nnxenepus. Knetounsie
KYJbTypbl. MUKpPOKJIOHAIBHOE pa3MHOXKeHUE pacTeHnil. Kinonnpoanue
BBICOKOIIPOIYKTHUBHBIX CEIbCKOXO3SICTBEHHBIX OPTaHU3MOB. DKOJIOTMUECKUE U 3TUUECKHIE
npo6sembl. MO — renernyeckn MOIU(DUIIMPOBAHHBIE OPTaHU3MBI.



JeMoHcTpanuu:
[Toptpetsr: H.U. BaBuinos, .B. Muuypun, I'.J[. Kapneuenko, M.®. lBaHoB.

Tabmuie! 1 cxeMbl: kKapTa «l{eHTpBI TPOUCXOKACHUS U MHOTOOOPA3HS KYJIbTYPHBIX
pactenuit», «[loposbl JOMaNTHUX JKUBOTHBIX», «COpTa KyJIBTYPHBIX PACTCHHUIN,
«Otnanennas rubpuanzanus», «Padotel akagemuka M.®. liBanoBay, «Ilomumnmounnus,
«O0BeKTHI OMOTEXHOJIOTUNY, «KIIeTouHbIe KYJIbTYphl U KIIOHUPOBaHKE», «KOHCTpyHpoBaHue
Y TIEPEHOC TEHOB, XPOMOCOM.

O6opynoBanHue: MYJISDKU TI0JIOB U KOPHEIUIOAOB JUKUX (DOPM U KYJIBTYPHBIX COPTOB
pacteHuid, repoapuii «CenbCKOX035HCTBEHHBIE PACTCHH.

JlaGopaTopHble H NpPaKTH4YecKne padoThI:

Okckypeust «OCHOBHBIC METO/IbI U JIOCTH)KEHHS CEJICKIIMU PACTCHHI Y JKMBOTHBIX (Ha
CEJICKIIMOHHYIO CTaHIIMIO, INIEMEHHYIO ()epMy, COPTOUCIIBITATENbHBIA yUacTOK, B TEIUIMYHOE
XO035HCTBO, JTA0OPATOPHUIO AarpOYHHUBEPCUTETA MM HAYYHOTO IICHTPA)».

11-1 kiaacce

Tema 1. DBoJIOIHOHHAS OMOJIOTHS.

[IpennochiIkyu BOZHUKHOBEHHS 3BOJIIOLMOHHON TEOPHH. DBOJIOLMOHHAS TEOPUS U €€ MECTO
B OMosiornu. BinsiHue 3BOTIOIMOHHON TEOPUN Ha pa3BUTHE OMOJIOTUHU U JPYTUX HAYK.

CuzerenbcTBa 3BoMONMH. [1aneoHTOIOrNYECKHE: TOCIEI0BATENBHOCTD MTOSIBICHNS BUIOB B
MaJI€OHTOJIOTUYECKON JIETONUCH, TTepexoHble popMbl. bruoreorpaguyeckue: cxoacTBo U
paznuune ¢ayH u ¢Iop MaTepuKOB U OCTPOBOB.

DOMOpPHOIOrHYEcKHE: CXOJCTBA U Pa3Inuns SMOPHOHOB Pa3HbIX BUOB T03BOHOYHBIX.
CpaBHUTEIIBHO-AaHATOMUYECKHE. TOMOJIOTMYHBIE, aHAJIOTUYHBIE, PYJUMEHTAPHBIE OpraHsbl,
aTaBU3Mbl. MOJIEKYISIpHO-OMOXHMUYECKHUE: CXOACTBO MEXaHN3MOB HACJIEICTBEHHOCTH U
OCHOBHBIX METa0OJIMUECKUX MyTel Y BCEX OPraHU3MOB.

OpomtonnonHas teopus Y. Jlapsuna. [Ipennocsinky BO3HUKHOBEHUS JapBUHU3MA.
JIBHXKyIIIHE CHITBI YBOJTIONUH BUIOB 110 JlapBuHY (M30BITOUHOE pa3MHOKEHHE TIPU
OrPaHUYEHHOCTH PECYPCOB, HEONPEIEICHHAs H3MEHUYMBOCTh, 00ph0a 3a CyIIeCTBOBaHHUE,
€CTECTBEHHBIH 0TOOD).

Cunrernueckas Teopusi 3Bosroimu (CTD) U ee OCHOBHBIE MOJIOKCHUS.
Muxkpossomntonus. [Tomyanus kak eIMHALIA BUAA U DBOJIOLIHH.

JIBrxymue cuitbl ((akTopbl) SBOIIOIMK BUIOB B TIpUpoie. MyTallMOHHBIH Mpo1iecc u
KOMOMHaTUBHAsI U3MEHUYMUBOCTh. [lomynsinoHHbIe BOJHBI U Apeid reHos. M3omsuus u

MUrpamnus.

EcrecTBeHHBII 0TOOp — HANPaBISIOMUI (aKTOp HBOIIOIUH. DOPMBI €CTECTBEHHOTO 0TOOpA.



[Ipucnoco0aeHHOCTh OPraHU3MOB Kak pe3yJbTatT 3Boonuu. [Ipumepsl npucnocobneHuii y
OpraHu3MoB. ApoMopdO3bl U UIH0AAATI TAIUH.

Bun u Bunoo0paszoBanue. Kpurepun Buga. OcHOBHBIE (hOpMBI BUAO0OPA30BaAHUS:
reorpagpuueckoe, 3K0JI0rH4ecKoe.

MaxkpoaBosrorust. @OpMbI 3BOIIOLUU: (HIICTHYECKAs!, TUBEPreHTHAs!, KOHBEpreHTHas,
napasuenbHas. HeoOpaTuMocTs 3BOMIOIMH.

IIponcxoxaeHue OT HeclleUUANIM3UPOBAaHHBIX NpeAKoB. [Iporpeccupyromas crnenuann3anys.
AJlaniTuBHAs paguanus.

JdemMoHcTpanuu:

[Toptpetsr: K. JIunneit, XK.b. Jlamapk, Y. JapBun, B.O. Koanesckuii, K.M. bap, O.
I'exkens, @. Mromep, A.H. Cesepuos.

Tabnuupl u cxembl: «Pa3BuTHE OpraHUYECKOro Mupa Ha 3emiiey, «3apoIbIIIN MO3BOHOYHBIX
KHUBOTHBIX», « ApxeonTepukcy, «@opMbl 60pHOBI 3a CyliecTBOBaHUE, « EcTeCTBEHHBIN
oT00p», «MHOr0o0Opasue COPTOB pacTeHHID», «K MHOT00Opa3ue MOPO;T] JKUBOTHBIXY,
«[Tonmynsauumy, «MyTalmoHHAs U3MEHYUBOCTHY, «ApoMopdo3b», «anoaganranumy,
«O0bmmas nerenepanusi», «Buxyiire cuisl d3BoIonumn», «Kapra-cxema mapiipyra
nytemectBus Y. Jlapsunay, «boprba 3a cymectBoBanue, «lIpucrnocobieHHoCTb
opranu3mMoBy, «I'eorpaduueckoe BumooOpa3zoBaHuey, « IKOJIOTHYECKOE BHI000PA3OBAHKEC.

O60py,I[OBaHI/Ie: KOJUICKIUA HACCKOMBIX C pA3JIMYHBIMU THUIIAMU OKPACKH, Ha60p I1J1040B 1
CEMSH, KOJIUICKIHA «HpI/IMepBI 3allUTHBIX HpI/ICHOCO6H€HHﬁ Y X XUBOTHBIX», MOACIIb
«OcHOBHBIC HaIlpaBJICHUA 3BOJIFOIUND), o0beMHas MOACIb ((CTpOGHI/Ie T'OJIOBHOT'O MO3ra
IIO3BOHOYHBIX».

buoreorpaguueckas kapTa Mupa, KoJuteKIus «PopMbl COXpaHHOCTH UCKOMAEMBbIX
KUBOTHBIX U PACTEHUI», MoJeb-anmukanus «llepekpect XxpoMocoM», BllaXKHbIE
npenapatsl «Pa3Butue HacekoMoroy, «Pa3Burue JasArymkuy, Mukponpenapar «/Ipozopuna»
(Hopma, MyTariu (POPMBI KPBIITHEB U OKPACKH TEIA).

JlabopaTopHble H IPaKTHYeCKHE PA00ThI:
JlaboparopHas padota Ne 1. «CpaBHeHHEe BUIOB 110 MOPHOIOTUYECKOMY KPUTEPUIOY.

JlaboparopHast pabota Ne 2. «Onrcanue IprUCIocOOICHHOCTH OpraHu3Ma U ¢
OTHOCHUTEIILHOTO XapaKTepay.

Tema 2. Bo3HUKHOBEHHE U Pa3BUTHe KM3HHM Ha 3em.ie.

JloHay4HbIe MpeACTaBICHUS O 3apOKIACHUM KU3HU. HayuHble THIOTE3bI BOSHUKHOBEHUS
KU3HU Ha 3emiie. abuoreHe3 U maHcrnepMusi. XUMHUeCKast SBOIONHS. AOUOTEHHBIM CHHTE3
OPraHMYeCKHUX BEIIECTB U3 HEOPTaHUYECKUX. DKCIEPUMEHTAIBHOE TOATBEPKICHUE
XUMHAYECKOH 3BOJIIONMK. HauansHEIE dTarsl Onoaorndeckoi 3sosronun. [ umoreza PHK-
mupa. DopMupoBaHue MEMOPAHHBIX CTPYKTYP ¥ BOBHUKHOBEHHE MPOTOKIETKH. [IepBhie
KJIETKH U UX 3BoJIroLMs. @OpMUPOBAHME OCHOBHBIX TPYIII JKUBBIX OPraHU3MOB.



PazBuTue xu3Hu Ha 3emiie 1o spam u nepuojam. Katapxeit. Apxeiickas u mpoTepo3oncKas
apsl. [1aneo3oiickas spa u ee nepuoabl: KeMOPHIICKUNA, OPIOBUKCKUH, CHITypUHCKUA,
JICBOHCKUM, KAMEHHOYTOJIbHbBIN, TIEPMCKHUMA.

Me3o030licKas 3pa U €€ MePUOJIbl: TPUACOBBIN, FOPCKUM, METOBOIA.
KaliHo3oiickas 3pa u ee nepuoabl: MAJIEOr€HOBbIA, HEOT€HOBbIN, aHTPOIIOTE€HOBBIM.

XapakTepHucTrKa KIMMaTa U reoJIornYeckux rnpoueccoB. OCHOBHBIE 3TaIlbl IBOJIIOLMH
PacCTUTETHLHOTO U KUBOTHOTO MUpa. ApoMopho3bl y pacTeHull 1 )kuBOTHBIX. [losiBneHue,
pacuBeT U BBIMUPAHUE TPYIII KUBBIX OPTaHU3MOB.

Cucrema OpTraHU4Y€CKOIro MyUpa Kak OTpaKCHUC 3BOJIIOLUH. OCHOBHBIC CUCTEMATUUYCCKUE
I'pyHIibl OpraHu3MoOB.

DBorous YeaoBeka. AHTPOIIONOT | Kak Hayka. Pa3BuTue npeacraBieHuil o
IIPOUCXOXKACHUN YesloBeKa. MeTosl nu3yueHns antponoresesa. CxoIcTBa U pa3iudus
4eJI0BeKa U )KUBOTHBIX. CHCTEMATUUYECKOE MOJI0KEHHE YEIOBEKA.

JiBwkymtue cuibl ((haktopsl) anTpororeHesa. HacneactBeHHass W3MEHYHBOCTD U
ecTecTBeHHbIN 0TO0p. OOIIeCTBEHHBII 00pa3 KU3HU, U3TOTOBJICHUE OPYAUN TPYyAa,
MBIIICHUE, PEYb.

OcCHOBHBbIE CTaIUU ¥ BETBH 3BOJIOLMHU YEIOBEKA: ABCTPAIIONUTEKH, YeloBeK yMenblIii,
Yenosek npsmoxoasaimmii, Yenosek Heanaepranbckuil, Yenosek pazymusbiil. Haxonku
HCKOIIaeMBIX OCTATKOB, BPEMS CYIIECTBOBAHUS, 00JIACTh paclpoOCTpaHeHUs, 00beM
TOJIOBHOT'O MO3ra, 00pa3 *KU3HHU, OpYIusl.

Yenoseueckue packl. OCHOBHBIC OOJBIIHME Pachl: eBporicor1Has (eBpa3uiickas), Herpo-
aBcTpasonaHast (3KBaTOpHAIbHAs), MOHTOJOUIHAS (a3HaTCKO-aMepHUKaHCKas). UepThl
MPUCTIOCOOJIEHHOCTH MPEJCTAaBUTENIEH YeTOBEUECKHUX Pac K YCIOBUSM CYIIIECTBOBAHUS.
EnunctBo uenoBeueckux pac. Kpuruka pacuzma.

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

Tabnuib! u cxemsl: «Bo3aukHOBeHHe COTHEYHOUW CHUCTEMBI», «Pa3BuTre oprannueckoro
Mupay, «PacturenpHas kinerkay, « KuBotHas kinetkay, «[Ipokapruoruueckas KieTkay,
«CoBpemeHHasi cucTeMa OpPraHuYecKoro Mupay, « CpaBHEHHE aHATOMHUYECKUX YePT CTPOSHUS
YelloBEeKa U YeJI0BEKOOOpa3HbIX 00e3bsH», « OCHOBHBIE MECTa MAJIEOHTOJIOTHIECKIX HAXO0K
MPEIKOB COBPEMEHHOT0 YeJIOBEKa», «peBHeimme noamn», «Ipesaue moan», «lleppbie
COBPEMEHHBIE JII0/IN», «UeroBeuecKre pachh».

O6opynoBanue: mynsbku «IIporcxoxaeHne yenoBekay (OIOCTBI aBCTPaAIONUTEKA,
MUTEKAaHTPOIIa, HeaHAepTalIbIla, KPOMAHbOHIIA), CJCTIKA MK H300paKeHUS] KAMEHHBIX
OpyAMi MIepBOOBITHOTO YesioBeKa (KaMHU-YONIephl, pyonia, ckpebiia), Fe0XpoHOIOTHIeCKast
Tabnuua, Koyekus «DopMbl COXpaHHOCTH NCKONAEMbIX JKUBOTHBIX M PACTCHUID).

JlabopaTopHble H IPaKTHYeCKHe PadoThI:



[IpakTuueckas padora Ne 1. «/3yueHne uckonaemMblx OCTATKOB PACTEHHUI U dKUBOTHBIX B
KOJUICKLIASIX) .

DKcKypeus «DBOJIOIMS OPraHUYECKOro Mupa Ha 3emiie» (B €CTECTBEHHO-HAYYHBIH HUITH
KpaeBeI4eCKH My3€ii).

Tema 3. Opranu3Mbl U OKpY:KaloLas cpesa.

DKOJIOTHS KaK HayKa. 3aJjauu U pa3/ielibl 3K0JIOTHH. MeTObl SKOJOTUUECKUX UCCIEA0BAHUM.
DKOJOTrH4eCKOe MUPOBO33PEHUE COBPEMEHHOTO YEJIOBEKA.

Cpenpl 0OuTaHMs OPraHU3MOB. BOJHAs, HA3€MHO-BO3Iy1IIHAsI, IOYBEHHA,
BHYTPUOPTraHU3MEHHAS.

Okonorudeckue paktopsl. Kinaccudukarus sxonorndeckux (HpakTopoB: aOMOTUYECKUE,
OMOTHYECKHE U aHTPOIIOTEHHBIE. J[eiCTBUE SKOIOTUIECKUX (PAaKTOPOB HA OPTaHU3MBI.

AOGuoTtnueckue (HakTophl: CBET, TEMIIEPATYPA, BIAKHOCTh. DOTONEPHOIU3M.
[IpucnocoOaeHus OpraHu3MoOB K JEHCTBUIO aOMOTHYECKUX (haKTOpOB. buonorndyeckue
PUTMBI.

buotnueckue paxkropsl. Bumbl OMOTHYECKMX B3aUMOJICUCTBUIN: KOHKYPEHIIUS, XUIITHUYECTBO,
cumbuo3 u ero ¢popmel. [lapasutusm, Koomnepanus, MyTyaanu3M, KOMMEHCATN3M
(kBapTHPAHCTBO, HAXJICOHNYECTBO). AMEHCAIN3M, HEUTpaIu3M. 3HaAUCHHE OMOTHYCCKUX
B3aMMOJICHCTBUII I7Is1 CYIIIECTBOBAHHUSI OPTAaHU3MOB B MPUPOTHBIX COOOIIECTBAX.
DKOJIOTHYECKUE XaPAKTEPUCTUKHU TOMysiU. OCHOBHBIE TTOKA3ATENN TOMYJISIIUN:
YUCJIEHHOCTD, IJIOTHOCTh, POKIAEMOCTh, CMEPTHOCTh, IPUPOCT, MUrpanus. lunamuka
YUCJIEHHOCTH MOMYJIALIMHU U €€ PETYJIIALIMS.

JdemMoHcTpauuu:

[Toptpetsl: A. I'ymbonbar, K.®. Pynbe, O. I'ekkens.

Tabmuis! u cxemsl: kaprta «IIpupoaabie 30HbI 3emMiny», «Cpeabl OOUTaHHS OPTaHU3MOBY,
«Doronepuoauzmy, «llomynsauuny», «3aKOHOMEPHOCTH POCTA YUCIEHHOCTH TOIMYJISIIUN
uHpy3zopun-Typenskny», «[lumessie menm».

JlabopaTopHble H IPaKTHYeCKHe PadoThI:

JlaboparopHast pabota Ne 3. «Mopdonorudeckne 0COOCHHOCTH PaCTEHUH U3 Pa3HBIX MECT
OOUTaAHUS.

JIaGoparopHas pabota Ne 4. «BausiHue cBeTa Ha pOCT M pa3BUTHE YEPEHKOB KOJIEYCa».
[IpakTuyeckas padora Ne 2. «Ilojcyer MIOTHOCTH MOMYJISIMMA pa3HBIX BUIOB PACTCHUI».

Tema 4. Coo01IecTBA M DKOJOTHYECKHE CHCTEMBI.



Coo0miecTBo opranu3mMoB — 6uoreHo3. CTpyKTypbl OHMOLI€H03a: BUOBas, IPOCTPAHCTBEHHA,
Tpoduyeckas (muieBas). Buabi-noMmuHanThl. CBsI3M B OMOLICHO3E.

Dkonornyeckue cucteMsl (3kocucteMsl). [ToHsTHE 00 3KOCHCTEME M OHOTCOIICHO3E.
DyHKIIMOHATBHBIE KOMIOHEHTBI SKOCHCTEMBI: POIYIIEHTHI, KOHCYMEHTBI, PEAYIICHTHI.
KpyroBopoT BeIlIecTB U MOTOK 3HEPIHH B 3KocucTeMe. Tpodudeckue (MHUIIEBBIC) YPOBHH
skocuctembl. [Tuiessbie nenu u ceti. OCHOBHBIE TTOKA3aTeIH YKOCUCTEMbI: OHoMacca,
MPOAYKLHS. DKOJOTHUECKUE MUPAMUIBL: TIPOLYKIMH, YACICHHOCTH, OnoMacchl. CBOHCTBa
IKOCUCTEM: YCTOMYMBOCTh, CaMOperyJisius, pa3putue. CyKieccus.

[Ipupoanble 3K0CHCTEMBL. DKOCUCTEMBI 03€P U PEK. IKOCUCTEMA XBOMHOIO MIIH
LIMPOKOJIMCTBEHHOT'O JIeca.

AHTPOIOTeHHBIE 3KOCUCTEMBI. ATPOIKOCHCTEMBI. Y pO03KOCUCTEMBI. bruonmornieckoe u
XO035HCTBEHHOE 3HAYCHUE arpO3KOCHCTEM U YPOOIKOCUCTEM.

buopasznoobpasue kak ¢pakTop ycTonuuBoCcTH 3kocucteM. CoxpaHeHHne OMOJIOTHYECKOTO
pa3zHooOpa3us Ha 3emuie.

VYuenue B.1. Bepnazackoro o 6uocdepe. ['panuisl, coctas u cTpykrypa ouochepst. XKusoe
BelIecTBO U ero pyHkimu. OcobeHHocTH Onocdepsl Kak riodaabHON YKOCHCTEMBI.
Jlunamuueckoe paBHOBecHe U oOpaTHas CBsI3b B Ouocdepe.

KpyroBopoTsI BEIIECTB U OMOTCOXUMHUYESCKHE IIMKIIbI 3JIEMEHTOB (Yriiepo/a, a30Ta).
3oHanbHOCTH 6rochepsl. OCHOBHBIE OMOMBI CYIIIH.

UenoseuecTBo B Onochepe 3eMiau. AHTpOIOreHHbIe n3MeHeHus B Ouocdepe. ['modanpHbIe
AKOJIOTHYECKUE TTPOOIIEMBI.

Cocy1ecTBoBaHuE MPUPO/IBI U yeraoBedecTBa. CoxpaHeHHe OMOpa3HO00pa3ns Kak OCHOBA
ycToiunBocTH 6nochepsl. OCHOBA pallOHATBHOIO YIPaBIEHUS IPUPOJHBIMU PECYPCAMHU U
UX Ucnojb3oBaHue. JlocTikeHus: OMOJIOTHH U OXpaHa MPUPO/IBL.

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

Tabmuis! u cxemsl: «Ilummessie nienu», «buorenos: coctas u cTpykTypay, «IIpuponnsie
cooOmiectBay, «Llenu nuranus», « Jkonorndyeckas nupamuaay, «buochepa u yenoBexy,
«JKocucTeMa MHUPOKOJIUCTBEHHOIO JIecay, « IKOCUCTEMA XBOMHOTIO Jieca», «bronenos
BOZI0EMAY, «ArpoueHo3», «IIpuMepHbIe aHTPONIOT€HHBIE BO3AEHCTBUS Ha IPUPOAY»,
«BaxHelmme UCTOYHNKH 3arpsiI3HEHUs BO3yXa U TPYHTOBBIX BOA», «llouBa — BaxkHenmas
cocTaBisitolast 6nocgeps», «PakTopsl Aerpaganuu nousy, «Ilapaukosslii a3 dexT»,
«DaxTophl palMOaKTUBHOTO 3arpsi3HeHust Onochepsn», «O0Mmas cTpykTypa 6uochepsn»,
«Pacnpoctpanenue xu3Hu B buochepe», «O30HOBBIN 3KpaH 6uocheps», «Kpyrosopor
yrieponaa B ouocdepe», «KpyroBopot a3zora B mpupoie».

O6opynoBanue: MoAeTb-anTIINKaNKs « TUTHUHBIE OUOIIEHO3bI», TepOapuii «PacTuTenbHBIC
cooOmiecTBay, KoJuteKuu «buoreHosy, «BpeauTenn BaXHEUIINX CETbCKOX035HCTBEHHBIX
KyJbTYp», TepOapuy U KOJUIEKLIUU PACTEHUH U KUBOTHBIX, IPUHAJIEKAIINE K PA3HBIM



SKOJIOTMYECKUM TpyIinam oaHoro Bujaa, Kpacnas kuura Poccuiickoit denepaiuuy,
M300paKEeHUS OXPAHSIEMbIX BUJIOB PACTCHHUI U KUBOTHBIX.

TemaTnueckoe MIAHUPOBAHUE

10-i1 kxace
KoanuyecTBO 4acos DJIeKTPOHHbBIE

HauMeHoBaHue

Ne a3/1€JI0B H TeEM (mnpposrie)

u/m | P23A Beero Kontpoasneie | [IpakTuieckue | ogpasoBarenbHbie
IpOrpamMMbl paGoThI paboThbI pecypebl

1 |buonorus kak Hayka |2 0,5 <.>

9 JKuBble cuCTEMBI U X 1 < >
OpraHH3aIus
XUMHYECKHI COCTaB

3 8 1 <.>
U CTPOCHHE KJICTKH

4 KusznenesareabHOCTE 6 < >
KJIETKH
PasmHoxeHue u

S | MHIUBUIyAIBHOE 5 1 <..>
pa3BUTHE OPTAaHU3MOB
HacnencrseHHOCTD U

6 | M3MEHYHUBOCTH 8 15 <..>
OpraHHU3MOB
Cenexknus

7 | oprann3moB. OcHOBHI |3 <..>
OHMOTEXHOJIOTHH

8 |IloBropenue 1 <.>

OBLIEE KOJIMYECTBO

YACOB I10 34 0 4

[TPOI'PAMME

11-i1 kaace

KosnnuyectBo yacos DJIEKTPOHHBIE

HaumeHoBaHue

Ne a3[eJI0B U TeEM (wnppossre)

n/m | PA3A Beero | KOHTPOabHBIE | TIDAKTHUECKHE | ofpazoBaTenbHbIe
nporpamMMbl paboThI paGoThI pecypebt




1 DBOJIIOIUOHHAI 9 1
onoorus
Bo3HukHOBeHUE U

2 |pasBuTHe Xu3HU HA |9 15
3emie

3 Opranusmsl u 5 1
OKpY’Karolas cpeaa
Coo01recTBa u

4 | BKOJIOTMYECKUE 9
CHCTEMBI

5 |IloBTOpeHue 2

OBILIEE KOJIMYECTBO

YACOB I1O0 34

I[TPOT'PAMME
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