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IHosicHuTe/ILHAA 3aIIUCKA

PabGouast mporpamMma 1Mo OMOJIOIMH Ha YpPOBEHb CPEIHEro OOIEro oOpa3oBaHMsS IS
oboyuatomuxcst 10-11 kimaccoB MKOY «Ynparoumackas CHI' mm. O. JI. MykaeBoii»
pa3paboTaHa B COOTBETCTBUH C TPEOOBAHUSIMU:

o ®enepanpHoro 3akoHa ot 29.12.2012 Ne 273-d3 «O6 obpazoBanuu B Poccuiickoit
denepanuny;

e mpukaza MunoOpHayku ot 17.05.2012 Ne 413 «O06 yTBepkaeHUH (enaepalbHOTO
roCyJapCTBEHHOI'0 00pa30BaTeIbHOIO CTaHapTa CPeIHEro o0Iero oopa3oBaHus»
(c M3MEHEeHUsIMH, BHECEHHBIMHU IpHKa3oM Munmpocsenienus ot 12.08.2022 Neo
732);

o mnpukaza Munnpocsemenus ot 18.05.2023 Ne 371 «O06 yrBepkaeHuu ¢eaeparbHOn
00pa30BaTeNIbHON IPOrpaMMBbl CPEIHET0 0OLIEro 00pa3oBaHUAY;

e mpukaza MunmnpocBemenuss ot 22.03.2021 Ne 115 «O6 yrBepxkaenun Ilopsiaka
OpraHu3allii U OCYIIECTBJICHUS O00pa30BaTEIbHOM NEATEILHOCTH MO OCHOBHBIM
o0mieo0pa3oBaTelbHBIM ~ TpOrpaMMaM  —  00pa30BaTeNbHBIM  IPOTrpaMMam
HAyaJIbHOT0 00IIEro, OCHOBHOIO OOILEro M CpeHero oouiero o0pa3oBaHusy;

o Konuenuuu npenogaBanust yueOHoro npeamera «buonorusy,

o Konuenuuu sxonoruyeckoro o0pa3oBaHusi B cucteme o011ero oopa3oBaHus;

o CII 2.4.3648-20 «CanuTapHO-31TUAEMUOIOTHYECKHNE TPEOOBAHUS K OpraHU3aLUsiIM
BOCIIUTaHUsI M OOydeHMs, OTAbIXa M O3[0pPOBIECHUS JEeTed U MOJOACKU,
YTBEP)KJICHHBIX IMOCTAHOBJICHHEM IJIaBHOTO caHuTapHOro Bpada oT 28.09.2020 Ne
28;

o CanlluH 1.2.3685-21 «'urnennyeckre HOPMATUBBI U TPEOOBAHUS K 00ECIICUCHUIO
Oe3omacHOCTH U (W) OE3BPEIHOCTHU IS YelIoBeKa (pakTOPOB Cpeabl OOUTAHHS,
YTBEP)KJICHHBIX IMOCTaHOBJICHHEM IJIABHOTO caHuTapHOro Bpauda or 28.01.2021 Ne
2;

e yueOHOTO TUIAaHA CpEeAHEero oO0mIero oOpa3oBaHUs, YTBEP)KIECHHOTO IPHKA30M
MKOVY «VYnpaounnckas CHI' um. O. JI. MykaeBoit» ot 28.08.2025 Ne 23 «O
BHECCHHH W3MEHEHHH B OCHOBHYIO 00pa30oBaTEIbHYIO IPOrpaMMy CpEIHEro
o01m1ero oOpa3oBaHus,

e (enepanibHON paboyeil mporpaMMel 1o yueoHoMy nipeamery «buosorus» 6a30Boro
YPOBHS.

Pabouas nmporpaMma OpueHTHPOBAaHA Ha LIEJEBbIC IPUOPUTETHI, CHOPMYIUPOBAHHBIE B
(dbenepasibHON pabodeil mporpaMme BOCIHTAHHS W B paboueld MporpamMme BOCIUTAHHS
MKOY «Yaparounnckas CHI' um. O. /I. MykaeBoii»

IIpu pa3zpaboTke mporpaMMmsl 10 OMOJIOTUH TEOPETHUECKYI0 OCHOBY JUISl OIIpEIEIeHUs
MOJIX0A0B K (DOPMHUPOBAHUIO COZEpKaHUs yueOHoro mnpenmera «buonorus» cocTaBUiIM:
koHnenrtyaibHbie ooxkeHus GI'OC COO o B3auMO0OYCIOBICHHOCTH TIEJIEH, COIepKAHUA,
pe3yabTaToB 00yueHUs! U TPeOOBaHUI K YPOBHIO IMOATOTOBKU BBIITYCKHUKOB, MOJIOXKEHUS 00
OOIIMX LENSIX U MPUHIUIAX, XapaKTePU3YIOIIUX COBPEMEHHOE COCTOSIHUE CUCTEMBI CPETHETO
obmero oOpasoBanusi B Poccuiickoit ®enepanuu, a Takke MOJIOKEHUS O crHenupuke
OMOJIOTMH, €€ 3HAaYeHHH B IO3HAHWU JKUBOM MPHUPOABI U OOECIeUeHUH CYIIECTBOBAHUS
yenoBeyeckoro oodmectBa. COrjiacHO Ha3BaHHBIM IOJIOKEHHUSIM OIpEesIeHbl OCHOBHBIE
(GyHKIIUM TpoTrpamMMbl IO OHMOJIOTHH U €€ CTPYKTYpA.



[Iporpamma 1o OWONOTMHM JaeT MpeAcTaBIeHHE O wenax, o0 olmeil cTpaTeruu
oOy4eHUs, BOCHHMTAaHMS M Pa3BUTHS OOYYAIOIIMXCS CPEICTBAMH Y4eOHOro Ipenmera
«buonorusy», onpenenser o00sf3aTEIbHOE IMPEIMETHOE COJCPXKAHUE, €ro CTPYKTYpY,
pacmpezeieHue Mo pasjenaM M TeMaM, PEKOMEHAYEMYIO0 MOCIEAOBATEIbHOCTh H3YYCHHS
y4eOHOro MaTepuaa C Y4eTOM MEXKIIPEIMETHBIX M BHYTPUIIPEIMETHBIX CBS3€H, JIOTHKH
00pa3oBaTeNBFHOTO MPOIIEcca, BO3PACTHBIX OCOOEHHOCTEH 00yJaroXcsl.

B nporpamme 1o 610I0THH TaK)Ke YUUTHIBAIOTCS TPEOOBaHUS K TUIAHUPYEMBIM JIMYHOCTHBIM,
METaNpeIMETHBIM U TIPEIMETHBIM pe3yJbTaTaM OOy4eHHS B (OPMUPOBAHUU OCHOBHBIX
BUJIOB Y4eOHO-TIO3HABATEIbHOW JEATCIbHOCTH/y4eOHBIX JCUCTBHN OOYYAIOIIUXCS O
OCBOGHUIO COJIEPIKaHUsI OMOJIOTUIECKOr0 00pa3oBaHUSI.

B nporpamme mo Omonornu (10-11-e¢ kmaccel, 6a30BbIii YpOBEHB) PEaTHU30BAH IPUHIIHII
MPEEeMCTBEHHOCTH B H3y4YCHUHM OHOJOTWH, Onarojaps uYeMy B HEW MPOCMATPUBACTCS
HAlpaBJICHHOCTh Ha pa3BUTUE 3HAHUM, CBS3aHHBIX C (OPMUPOBAHUEM ECTECTBEHHO-
HAay4HOTO MHPOBO33PEHMs, LIEHHOCTHBIX OpPUEHTALMA JUYHOCTH, DKOJIOTHYECKOTO
MBIIUJICHHS], TPEACTABIECHUN O 3J0pOBOM 00pa3e KU3HU U OEpeHbIM OTHOILICHHEM K
OKpy»Karomie npupoaHou cpene. [lostomy Hapsay ¢ u3ydeHHEM OOIIEOMOIOTHYECKUX
TEOPHil, a TaKXKE€ 3HAHUWU O CTPOCHUM KUBBIX CUCTEM PA3HOI'O PaHra M CyIIHOCTH OCHOBHBIX
MPOTEKAIOIMIUX B HHUX TIPOLECCOB B MpOrpaMme IO OHOJOTUU YJEJIEHO BHUMAaHUE
WCIIOJIb30BAHUIO TOJYYECHHBIX 3HAHUW B MOBCEIHEBHOW U3HM JUJISl PELIEHUS MPUKIATHBIX
3a1a4, B TOM 4YHCIC. NMPOMUIAKTUKHA HACICICTBEHHBIX 3a00JICBaHHMI YEIOBEKa, MEIUKO-
TEeHETUYECKOTO  KOHCYJIbTHUPOBAaHHUS, OOOCHOBAaHUS  SKOJOTHYECKH  IIeIeCO00pa3HOro
MOBEJCHUS B OKPYXAIOIIEH MPUPOAHOM Cpele, aHaiau3a BIHSHUSA XO35SHUCTBEHHOMU
JeSATEIbHOCTH YEJIOBEKA HAa COCTOSIHUE MPUPOJHBIX U HCKYCCTBEHHBIX IKOCUCTEM. Y CUIICHUE
BHUMAaHUS K MPUKJIAJHONW HAIMPABIECHHOCTH y4eOHOro rnpeamera «buomorusy npoauKToBaHO
HEOOXOIMMOCTBIO OOecTeueHus] YCIOBHM [UIsl pEIIeHHs OJHOM M3 aKTyaJbHBIX 3ajau
[IKOJILHOTO OMOJIOTUYECKOT0 00pa3oBaHMsA, KOTOpas mpearnonaraet (HOpMUPOBAHHE Y
00y4aromuxcsi CHOCOOHOCTH aJaNTUPOBATHCS K M3MEHEHHSIM JUHAMUYHO Pa3BUBAIOLIETOCS
COBPEMEHHOTO MUDA.

buonorust Ha ypoBHe cpeaHero oOmiero oOpa3oBaHHs 3aHMMAaeT BakHOE MmecTo. OHa
obecrnieurBaeT (OPMUPOBAHUE Y OOYJAIOMIMXCS MPEACTABICHUI O HAyYHOW KapTHHE MHpA,
pacmmpsier u 0000mIaeT 3HAHWS O JKUBOW MPUPOJE, €€ OTIMYHUTENBHBIX TpPU3HAKAX —
YPOBHEBOI OpraHu3alliil U 3BOJIIOLUM, CO3[JaeT YCIOBHUS JUIA: MO3HAHUS 3aKOHOB >KHBOM
npuposl, GopMHpoBaHUS (DYHKIIMOHAIBHOW T'PaMOTHOCTH, HAaBBIKOB 370POBOTO H
Oe3omacHoro o0pa3a JKHW3HH, HKOJIOTUYECKOTO MBIIIICHHUS, LEHHOCTHOIO OTHOIIEHUS K
YKUBOHM IIPUPOJIE U YETIOBEKY.

bonbmioe 3HaueHue OWONOTHS HMMEET TaKXKe [UIsi PEIICHUS BOCIUTATENBHBIX U
pPa3BUBAIOIIMX 3a7a4 CpeaHero oOmero oOpa3oBaHMs, COIHAIM3AIMN  O0yUJaIOIIUXCA.
Nzydyenune Ouonorunu oOecmeurBaeT YCIOBUA s (POPMUPOBAHUS MHTEIEKTYalbHBIX,
KOMMYHHMKAITMOHHBIX W WH(MOPMAIMOHHBIX  HABBIKOB,  JICTETHYCCKOW  KYJIBTYPHI,
CHOCOOCTBYET MHTETpAIMK OMOJOTHYECKUX 3HAHUHN C MPEICTABICHUSIMH U3 IPYTUX YUSOHBIX
MPEIMETOB, B YAaCTHOCTH (M3HWKH, XHMHH H Teorpa¢uu. HasBaHHBIC TIOJNIOKEHUS O
MpelHa3HauYeHun ydeOHoro mpeamera «bHONOTHS» COCTaBWIIM OCHOBY ISl OMpeeNieHUs
TTOJIXOJIOB K OTOOPY M CTPYKTYPHUPOBAHHUIO €T0 COJICPIKAHUS, MTPEICTABICHHOTO B TPOrpaMMe
10 OMOJIOTHUH.



Ot0op conmepxkanust ydeOHoro mpeamera «buonorus» Ha 0a30BOM ypOBHE
OCYILIECTBJIEH € MO3MLMH KyJIbTYpOCOOOpa3HOIO MOJAX0/Aa, B COOTBETCTBUU C KOTOPBIM
oOyyaromuecst JOJDKHBI OCBOUTH 3HAHUS U YMEHHSA, 3HAYMMBIE i (popMUpOBaHUs 0OIIen
KYJIbTYpPBI, ONPEACIAIOINE aJeKBATHOEC IIOBEICHUE YEIIOBEKA B OKPY)KAIOIIECH NPUPOIHOU
cpezne, BOCTpeOOBAHHBIE B MOBCEJHEBHOW JKM3HM M MPAKTUYECKOH nesTenbHOcTH. Ocoboe
MECTO B 3TOM CUCTEME 3HAHUM 3aHUMAIOT JIEMEHTBI COAEPIKAHUS, KOTOPBIE CIIY>KaT OCHOBOM
it GOPMHUPOBAHUS MPEJCTABICHUNA O COBPEMEHHON €CTECTBEHHO-HAYYHON KapTHHE MUPA U
LIEHHOCTHBIX OPUEHTALUAX JHMYHOCTH, CIIOCOOCTBYIOIIMX TIyMaHU3alUH OHOJOTHYECKOro
oOpa3oBaHUs.

CTpyKkTypHpOBaHHE COJEpKaHUS y4eOHOro Marepualia B MPOrpaMme MO OHOJOTHUU
OCYIIECTBJICHO C Y4YE€TOM IIPUOPUTETHOTO 3HAYCHUS 3HAHUHA 00 OTIWYUTEIBHBIX
0COOEHHOCTSIX KMBOW NPUPOIBI, O €€ YPOBHEBOM OpraHu3alu U OHBOJIONMH. B
COOTBETCTBUH C ATUM B CTPYKType yueOHOro npeamera «brosorus» BeIIEIEHBI CISAYIOIINE
coaepkareibHble TUHUU: «buonorus kak Hayka. MeToJbl HaydyHOro mo3HaHus», «Kiuerka
Kak Owojornueckas cucrema», «OpraHu3M Kak Ouojiormueckas cucreman, «Cucrema u
MHOT000pa3ue OPraHu4ecKoro Mupa», «IBOJIONHUS KHUBOU MPHPOIBI», «IKOCUCTEMBI U
MPUCYILHE UM 3aKOHOMEPHOCTH.

Lenp u3ydenus: ydeOHoro mpeamera «buosorus» Ha 0a30BOM YpOBHE — OBJIAJICHHE
00Y4YaIOIIUMHUCS 3HAHUSIMA O CTPYKTYPHO-()YHKIIMOHAILHON OpPraHU3alliH JKUBBIX CHCTEM
pa3HOTO paHra W NPHOOPETEHUE YMEHUH WCIOJIb30BaTh 3TH 3HAHUSA I TPAMOTHBIX
JEUCTBUH B OTHOIICHHH OOBEKTOB JKUBOW MPHUPOIBI U PEIICHHS PA3IMYHBIX JKH3HEHHBIX
pooIIeM.

JlocTukeHne 1enu u3ydeHus ydeOHoro mnpenmera «buosorus» Ha 0a30BOM ypOBHE
o0ecreynBaeTcs pelieHueM CIeIyoIuX 3a1au:

e OCBOCHHE OOYYAIOIIUMHUCS CUCTEMBI 3HAHUH O OMOJIOTUYECKHX TEOPHUSX, YUCHUSX,
3aKOHAX, 3aKOHOMEPHOCTSX, THUIIOTE3aX, IpaBWIaAX, CIYXAalUX OCHOBOM I
(bopMHUpOBaHUS MIPEICTABICHUIN O €CTECTBEHHO-HAYYHON KapTHHE MHUpPA, O METOaxX
HAY4YHOTO TO3HaHUS, CTPOEHHM, MHOT000pa3sMu U OCOOEHHOCTSX JKUBBIX CHCTEM
Pa3HOTO YypOBHS OpraHW3alM, BBIJAIOUIUXCA OTKPBITUAX U COBPEMEHHBIX
UCCIIEIOBAaHUSIX B OMOJIOTHY,

e (opmMupoBaHue y OOy4aroUmMxcs IO3HABaTENbHbIX, WHTEJUIEKTYalbHbIX U
TBOPYECKUX CIIOCOOHOCTEH B MpOLECCe aHalIM3a JIAHHBIX O MYTSAX pa3BUTHUS B
OMOJIOTUM HAYYHBIX B3IVISIOB, MAEH U IMOAXOJIOB K M3YYEHHUIO *HUBBIX CHCTEM
pa3HOro YpOBHS OpraHU3aluy,

e CTaHOBJIEHHME Y OOydaromMXcs 0O0LIel KynbTypbl, GQYHKIIMOHAILHOW I'PaMOTHOCTH,
pa3sBUTHE YMEHHMH OOBSCHATh U OLCHMBATH SIBIICHHS OKPYXKAIOIIEro MHUpa XKMBOMH
IIPUPO/IbI HA OCHOBAHWUY 3HAHUH U OIBITA, OJYYEHHBIX IPU U3YYE€HUN OMOJIOTHH;

e (QopmupoBanue y oOydaroUIMXCs  YMEHMH  WIIIOCTPUPOBAaTh  3HAa4YEeHUE
OMOJIOTUYECKNX 3HAHUM B MPAKTUYECKOW JNEATEIbHOCTH YeNOBEKa, pPa3BUTHH
COBPEMEHHBIX METUIIMHCKUX TEXHOJIOTUI 1 arpoOHOTEXHOJIOT U,

e BOCINHUTaHUE YOEKICHHOCTH B BO3MOXXHOCTH IIO3HAHUS YEJIOBEKOM JKHBOM
OPUPOIBI, HEOOXOIUMOCTH OEPEKHOTO OTHOIICHUS K HEeH, COOIOIEHHSI STHYECKUX
HOPM TIPY TTPOBEICHUN OMOJIOTUYECKUX HUCCIICTOBAHHM,

e OCO3HAaHME LEHHOCTH OWOJIOTMYECKUX 3HAHUM U1 TOBBILICHUS  YPOBHS
9KOJIOTHYECKOM KYJIbTYpPHbI, JUsl POPMUPOBAHUS HAYYHOT'O MUPOBO33PEHHUS;



e TIPUMEHEHHE MPUOOPETEHHBIX 3HAHWN W YMEHHH B TOBCEAHEBHOW KHU3HH IS
OLICHKH IOCJIEACTBUI CBOECH ACATEIBHOCTH 10 OTHOLIEHUIO K OKPYXKaloIleH cpene,
COOCTBEHHOMY 3[I0POBBIO, OOOCHOBaHHE U COOJIIOJICHHE Mep NPOPHIAKTHKU
3a00s1eBaHU.

B cucreme cpennero obmero obpaszoBaHust «buosnorus», nzydaemas Ha 06a30BOM
YPOBHE, SIBJIIETCS 00A3aTEIbHBIM YYEOHBIM MPEIMETOM, BXOJSIIMM B COCTAaB MPEIMETHOM
obnacti «EcTeCTBEHHO-HAay4YHbIE IPEIMETHI».

His w3ydenuss Ouonormu Ha 0a30BOM YypOBHE cpemHero obmero oOpa3oBaHUS
orBoautcs 136 yacos: B 10-m kiacce — 68 uaca (2 gac B Hegenmo), B 11-m kitacce — 68 yaca (2
4ac B HEJECIIIO).

Jlyis peanu3anuu MpOTrpaMMbl HCIIONB3YIOTCS YYCOHUKH, JOMYIICHHBIE K HCIIOIh30BAHUIO
MIPHU peaM3alii UMEIONUX FOCYIaPCTBEHHYIO aKKPEIUTAIIUI0 00pa30oBaTelIbHBIX IIPOrpaMM
HAYaJIbHOTO OOIIEro, OCHOBHOTO OOIIEro, CpeIHero o0Imero oopa3oBaHus OpTraHU3aAlHSIMH,
OCYILECTBISIONIMMU 00pa30BaTENbHYI0 JAEATEeIbHOCTh, MPHKa30M MuHMpocBemeHus: ot Ne
26.06.2025 Ne 495:

o buonorusa: 10-if kmacc: 0a3oBblii  ypoBeHb: yueOHuk/ B.B. Ilaceunmk, A.A.
Kamenckuii, A.M. Py6moB u np.; noa pen. B.B. [laceunuka. — 5-e¢ uza., crep. —
Mockga: [Ipocsemienune, 2023.- 223 c.

o buonorusa: 11-if kmacc: 06a3oBblii  ypoBeHb: yueOHuk/ B.B. Ilaceunmk, A.A.
Kamenckuii, A.M. Py6rioB u np.; noa pen. B.B. [laceunuka. — 5-e¢ uza., crep. —
Mockga: [Ipocsemnienune, 2023.- 272 c.

DJeKTpOHHBIE 00pa30BaTENIbHBIE PECYPCHI, JIOMYIICHHBIC K UCIIOIB30BAHUIO TIPU peaTu3aliii
UMEIOIIUX TOCYAapCTBCHHYIO aKKPEIMTALUI 00pa30BaTebHBIX MHPOrPaMM HAYalbHOTO
00111ero, OCHOBHOTO O0IIIEro, cpeaHero odmiero oopa3zoBanus MpuKazoM MUHIPOCBEUICHHUS
ot 18.07.2024 Ne 499:

e https://fg.resh.edu.ru/ ;

e Tpenaxep «O6nako 3Hanuit». buonorus. 000 «DuzukoH Jlady;

e DJeKTpOHHBIH oOpa3oBareibHbIl pecypc «JlomamiHue 3amanus. buosorus», AO
«3natensctBo "[Ipoceemenue"”

HJIaHI/IpyeMBIe Pe3yJAbTATbl OCBOCHUA NMPEAMETA

Cormacho @®I'OC COO ycraHaBnuBaroTCsl TpeOOBaHUS K  pe3ylbTaTaM OCBOCHUS
00y4aroIMMUCS IPOrpaMM CpeTHEro O0IIero 00pa30BaHUs: JTUYHOCTHBIM, METANIPEAMETHBIM
U IPEIMETHBIM.

JINYHOCTHBIE pe3y/IbTaThI

B cTpykType JAMYHOCTHBIX pe€3yIbTaTOB OCBOEHHs Ipeamera «buosorus» BBIACIECHBI
CIIEYIOIIME COCTaBIISAIOIIME. OCO3HAHHME OOYYalOIIMMHUCS POCCUHCKON TpaxkIaHCKON
HUJEHTUYHOCTH — TOTOBHOCTH K CaMOPAa3BUTHUIO, CAMOCTOSTEIIBHOCTH U CaMOOIIPEIEIICHHUIO,


https://fg.resh.edu.ru/

HAJIMYME MOTHBALMU K OOyUeHHIO OMOJIOTHH, IIEJICHANPABICHHOE DPAa3BUTHE BHYTPEHHUX
yOeXJeHUIl JIMYHOCTH Ha OCHOBE KIIOUEBBIX IIEHHOCTEH M HCTOPUYECKHUX TpaauLui
pa3BUTHs  OMOJOrMYECKOTO 3HAHMSA, TOTOBHOCTh M CIOCOOHOCTh  OOYYaIOLIMXCS
PYKOBOJCTBOBATbCSI B CBOEH JCATEIBHOCTH ILIEHHOCTHO-CMBICIOBBIMU  YCTaAHOBKAMH,
OPUCYIIUMH  CHCTEME  OMOJIOTMYECKOT0  00pa3oBaHUs, HAJIMYUE  IKOJIOTMYECKOrO
IIPAaBOCO3HAHUS, CIIOCOOHOCTU CTaBUTh LIEJIM U CTPOUTH )KU3HEHHBIE TUIAHBI.

JIndHOCTHBIE pE3YyJbTaThl OCBOEHHUS IpeaMera «bHOMOTHS» JOCTUTalOTCS B EIUHCTBE
y‘-I€6HOf/'I ¥ BOCITUTATEIbHOM ACATCIIBHOCTU B COOTBCTCTBUU C TPAAUITMOHHBIMU pOCCHﬁCKHMH
COLIMOKYJIbTYPHBIMH, UCTOPUYECKUMU U TyXOBHO-HPABCTBEHHBIMU LIEHHOCTSAMU, IPUHITHIMU
B 00IIIeCTBE MpaBMUJIAMH M HOPMaMU MOBEICHUS M CIIOCOOCTBYIOT ITPOIIecCaM CaMOIIO3HAHMS,
CaMOBOCIIUTaHMS U CAaMOPa3BUTHUS, PA3BUTHUSI BHYTPEHHEN MO3UIIUU JIUYHOCTH, TaTPUOTU3MA,
YBA)KCHHUI K 3aKOHY U IIPABOIIOPIAKY, YEIOBEKY TpyJa U CTapIIeMy IOKOJICHHUIO, B3AaUMHOI'O
yBaKeHHs, OEpeKHOTr0 OTHOIIEHUS K KYJIbTYPHOMY HAcIeAMI0 M TPAAUIUIM
MHOTOHallMOHAJIBHOTO Hapoaa Poccuiickoi denepaunu, NpUpOJE U OKPYKAIOLIEH Cpee.

JINYHOCTHBIE PE3yNbTaThl OCBOCHHS Y4EOHOro mpenmera «bHONOTHS» TOKHBI OTpaXkaTh
TOTOBHOCTb W  CIIOCOOHOCTh  OOYYalOMIMXCS PYKOBOJCTBOBATHCS  CPOPMHPOBAHHOU
BHYTPEHHEH TO3WIMEH JIMYHOCTH, CHCTEMOH LEHHOCTHBIX OpPHEHTAlWi, ITO3UTUBHBIX
BHYTPCHHUX YOEXICHHH, COOTBETCTBYIOIIMX TPAJUIIMOHHBIM IEHHOCTSAM pPOCCHHCKOTO
o01ecTBa, pacUIMPEHUE )KU3HEHHOTO OIIBITA U OMBITA JESITEIEHOCTH B MPOIECCEe pea3auu
OCHOBHBIX HaIpPaBJICHUH BOCIUTATEIBHON NESTEILHOCTH, B TOM YHCIIE B YaCTH:

1) rpa:kIaHCKOro BOCIIMTAHMSA:

e c(HOpMUPOBAHHOCTh TPAXKIAHCKOW MO3HMIMU OOYYaIOUIErocss KaK aKTUBHOTO U
OTBETCTBEHHOTO WIEHA POCCUICKOTO 00IIEeCTBa,;

e OCO3HAaHUE CBOMX KOHCTUTYIIMOHHBIX TpPaB M OOS3aHHOCTEH, YBa)KCHHE 3aKOHA U
MIPaBOIIOPALIKA,

e TOTOBHOCTh K COBMECTHOW TBOPHYECKOW MAEATEIHHOCTH MPHU CO3JAHUH YUEOHBIX
IMPOCKTOB, pEeIICHUN y‘~I€6HI>IX n IIO3HABATCIIbHBIX 3aaay, BBITIOJTHCHUU
OMOJOTUYECKHUX YKCIIEPUMEHTOB,;

e CIOCOOHOCTH OMPENENSATh COOCTBEHHYIO TO3HUIIMI0O MO OTHOIIEHUIO K SIBICHUSIM
COBPEMEHHOM >KU3HU U OOBSICHSTH €€;

e YMCHHUC YUUTBIBATH B CBOHUX HeﬁCTBHﬂX HGO6XOI[I/IMOCTB KOHCTPYKTUBHOI'O
B3aMMOJICHCTBUS JIIOJIeH C Pa3HBIMU YOKICHHUSIMH, KyIbTYPHBIMU LIEHHOCTSIMH H
COLIMAJIBHBEIM ITOJIOXKCHUEM,

e TOTOBHOCTh K COTPYAHHUYECTBY B MPOIIECCE COBMECTHOTO BBHIMOIHEHUS Y4EOHBIX,
MMO3HABATCJIBbHBIX W HMCCICAOBATCIBCKUX 3ajad, YBAXKUTCIBHOIO OTHOHMICHUSA K
MHEHHUIO OIMOHEHTOB MpPU OOCYXJACHUU CIOPHBIX BOIPOCOB OHOIOTHYECKOTO
COJIepKaHuS,

e TOTOBHOCTH K TYMaHUTAPHOU U BOJOHTEPCKON JAESITENHLHOCTH;

2) IATPHOTHYECKOTO BOCTIUTAHHUS

e CPOPMHUPOBAHHOCTh POCCHUUCKON TPaKTAaHCKOM WIEHTUYHOCTH, MAaTPUOTHU3MA,
YBOKEHUS K CBOEMY HApOJly, YyBCTBa OTBETCTBEHHOCTH Tiepen PoanHoil, ropaoctu
3a CBOM KpaH, cBOW PoauHy, CBOM fA3BIK M KYyJbTYpPY, NPOLUIOE M HACTOSLIEE
MHOTOHAllMOHAJIBHOTO Hapoaa Poccuuy;



e IICHHOCTHOE OTHOILICHHE K IPUPOAHOMY HACIECIMI0O U NaMATHUKAM IPUPOJBI,
JOCTIKEHUsIM Poccuu B Hayke, HCKYCCTBE, CIIOPTEe, TEXHOJIOTHAX, TPY/IE;

e CMOCOOHOCTHh OIIGHWBATh BKJIAJ] POCCHHUCKHUX YUYEHBIX B CTAHOBJICHHE U Pa3BUTHE
OHMOJIOTMHM, TIOHUMAHUs 3HAYCHHs OWOJOTMHM B TO3HAHWHM 3aKOHOB MPUPOIBI, B
JKU3HH YeJIOBeKa U COBPEMEHHOT'0 00IIIeCTBa,

e wHJcHHAs yOeXKIECHHOCTh, TOTOBHOCTh K CIy)XeHHI0O U 3ammre OTeuecTna,
OTBETCTBEHHOCTb 3a €ro CyJs0Y;

3) JAYXOBHO-HPABCTBCHHOI'0 BOCIIUTAHUSA

e OCO3HAHUE JYXOBHBIX LIEHHOCTEN POCCUKCKOTO HAPOa,

e CcOPMUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUSI, ITUYECKOTO ITOBEICHMS,

e CHOCOOHOCTh OIIEGHWBAaTh CHUTYallMI0O W TPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTHUPYSAICh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH;

e OCO3HAHUE JIMYHOTO BKJIA/Ia B IOCTPOCHHUE YCTOMYMBOTO OYIyIIEro;

e OTBETCTBEHHOE OTHOLIEHHE K CBOUM POJUTEISIM, CO3JaHUIO CEMbH Ha OCHOBE
OCO3HAHHOTO TIPUHSATHS 1IEHHOCTEH CEMEMHOM JKM3HM B COOTBETCTBUH C
TpaguuusMu HapooB Poccun;

4) 3¢TeTHYEeCKOr0 BOCTIMTAHUS

e DOCTETUYECKOE OTHOLIEHHWE K MHpPY, BKJIKOYas ACTETUKY ObITa, HAy4yHOTO U
TEXHUYECKOI'0 TBOPUYECTBA, CIIOPTA, TPY/a, OOIIECTBEHHBIX OTHOLICHUH;

e TIOHMMaHUE 3MOLMOHAIBLHOTO BO3IECHCTBUS KUBOU IIPUPOJBI U €€ LEHHOCTH;

e TOTOBHOCTb K CaMOBBIPOKEHHIO B pa3HbIX BHJAX HCKYCCTBA, CTPEMIICHUE
IIPOSIBIIATH Ka4€CTBA TBOPUYECKOU JINYHOCTH,

5) ¢pusuyeckoro BocnuTanusi, GopMUPOBAHUS KYJIbTYPHI 310POBbSI H YMOIMOHAJIHHOTO
OJ1aronosyqus:

e TIOHMMaHHE ¥ peaTu3alysi 370pOoBOro M Oe3omacHOro obpasza ku3HH (310poBOE
NHUTaHWe, COOJIOJEHHE TUIMEHHYECKHX TpaBHJI M HOPM, COalaHCHPOBAHHBIN
PSKUM 3aHATHH W OT/ABIXA, PEryJsipHas (u3Uueckas aKTUBHOCTB), OEpexHOro,
OTBETCTBEHHOT'O M KOMIIETEHTHOT'O OTHOIIEHHS K COOCTBEHHOMY (PM3MUECKOMY H
NICUXHYECKOMY 3/I0POBBIO;

e TIOHMMAaHHWE LEHHOCTH INPAaBWI WHAWBUAYATBHOTO W KOJUIEKTHBHOTO 0€301acHOTO
TIOBE/ICHUSI B CUTYAIUSIX, YTPOXKAIOIINX 3/I0OPOBBIO M )KU3HU JIHO/ICH;

e OCO3HAHHE TMOCJICACTBHIA W HENPUATUS BPEAHBIX MpUBBIUEK (YmoTpeOIeHuUs
QITKOTOJIs, HAPKOTUKOB, KypCHUS);

6) TPy10BOT0 BOCIIHTAHUS:

e TOTOBHOCTH K TPYAY, OCO3HAHHE IIEGHHOCTH MAaCTEPCTBA, TPYAOII00HE;

e TOTOBHOCTh K aKTHBHOH JACATCIIbPHOCTHN TEXHOJIOTHYECKON W COHHaHBHOﬁ
HaMpaBJIEHHOCTH, CIIOCOOHOCTh MHUIMMPOBATH, IUIAHUPOBATh U CaMOCTOSITEIHHO
BBITIOJIHATH TaKYIO OCATCIIbHOCTD,

e HHTEpEC K pa3auuHbM chepaM NpodeccCHOoHANbHON AEATENbHOCTH, YMEHUE
coBepllaThb OCO3HAHHBIM BBIOOp Oynymed mpodeccud U peaTu30BbIBATH
COOCTBEHHBIE KM3HEHHBIE TUIaHBI;



TOTOBHOCTb U CITIOCOOHOCTH K OOpa30BaHMIO M CaMOOOpa30BAHUIO HA MPOTSHKEHUHU
BCEU JKU3HU,

7) 3K0JIOrH4eCKOro BOCIUTAHMSA:

9KOJIOTUYECKH 1€J€CO00pa3HOe OTHOIICHUE K MPUPOJEC KaK MCTOYHUKY KU3HU HA
3emJie, OCHOBE €€ CYIIECTBOBAHMUS,

MOBBIIICHUE  YPOBHS ~ JKOJIOTMUYECKOM  KYJIbTYphl.  NPUOOPETEHHE  OMbITa
IJJAHUPOBAHUSA TIOCTYIIKOB M OLEHKU MX BO3MOXKHBIX IOCIEACTBUM ISt
OKpYKarollIeH Cpeibl;

OCO3HaHUE TJI00AIBHOTO XapaKkTepa KOJIOTHYECKUX MPOoOJIeM U MyTel UX peIieHus,
CIOCOOHOCTh HMCIOJIb30BaTh MPUOOpETaeMble TPU H3yYSCHUH OMOJOTHHU 3HAHUS U
YMEHHUS npu peleHumn npo0bJem, CBSI3aHHBIX c palMOHATIBHBIM
OpUpojoNoab30oBanueM  (COOMIOZCHUE  TpPaBWJ  IOBEJACHHUS B  MPHUPOJIE,
HalpaBJICHHbIX HAa COXPAaHEHUE pPABHOBECHS B HSKOCUCTEMAaX, OXpaHy BHUJOB,
9KOCUCTEM, OroChepsl);

AKTUBHOE HENPUATUE JEUCTBHM, NPUHOCSIIIUX BpPEI OKpYXKaroleHd MNpUpOAHOU
cpene, YMEHUE MPOTHO3UPOBATH HEOJArOMPUSITHBIE SKOJOTUUECKHE TOCIEICTBUS
MpeANPUHUMAEMbIX AECHCTBUHN U NTPEJOTBpALIATh UX;

HAJIMYKE PA3BUTOrO SKOJOTMYECKOTO MBIIUICHUS, SKOJIOTMYECKOU KYJIbTYpbI, ONbITA
JEATEIbHOCTH 3KOJIOTMYECKON HAMpaBIEHHOCTH, YMEHHS PYKOBOJCTBOBATHCS UMHU
B I0O3HABATEJIbHOM, KOMMYHHKATHBHOM M COLMAJIBbHOW IMPAKTUKE, TOTOBHOCTH K
YYACTHIO B TPAKTUYECKOU JI€ATEIbHOCTH KOJIOIMUYECKOM HAPaBIEHHOCTH,;

8) HIeHHOCTH HAYYHOI'0 MO3HAHUS:

c(OPMHPOBAHHOCTH MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAYKH M OOLIECTBEHHOW MPAKTHUKH, OCHOBAHHOTO Ha JUAJIOTe KYIBTYP,
CIOCOOCTBYIOIIETO OCO3HAHUIO CBOEI0 MECTA B MOJIUKYIBTYPHOM MUDE;
COBEpLICHCTBOBAHNE S3BIKOBOM M UUTATEIbCKOM KYJIbTYpPbl Kak CpENCTBa
B3aMMOJIEHCTBUS MEKY JTIOAbMH U TO3HAHUS MUPA,;

NOHMMaHue crneuuduku OHONOTUM KaKk HayKd, OCO3HAaHUS €€ poJu B
(OpMUPOBAHNUM PALMOHAIBHOTO HAYYHOIO MBILIUIEHUS, CO3JAAHUU LEIOCTHOIO
Npe/CTaBiIeHUs 00 OKpY’KalolleM MHpe Kak O €AMHCTBE MPUPOJbI, YellOBeKa U
oOuiecTBa, B TO3HAaHUM MPHUPOAHBIX 3aKOHOMEPHOCTEM U pElIeHUH MpolieM
COXPaHEHHUsI IPUPOJAHOTO PABHOBECHS,

yOEXKIAEHHOCTh B 3HAYUMOCTHM OHOJIOTUM JUIsI COBPEMEHHOM IMBMIIM3AINU:
o0ecrieyeHuss HOBOTO YpPOBHS Pa3BUTHS MEAMLMHBI, CO3JaHHUE IEPCIEKTUBHBIX
OMOTEXHOJOIHM, CIOCOOHBIX  peuiaTb  pecypcHble  MpOOJIEMbl  pa3BUTHS
4eJ0BEYECTBA, MOMCKA MyTeH BBIXOAA U3 INI0OATBHBIX SKOJIOTHYECKUX MPOOIeM U
o0ecrieyeHHs  mepexoja K  YCTOMYMBOMY  pa3BUTHIO,  pallMOHAIBHOMY
UCIIOJIb30BAaHUIO TPHUPOJHBIX PECYpcoB U (POPMUPOBAHMIO HOBBIX CTaHAApPTOB
KU3HU,

3aWHTEPECOBAHHOCTh B TMOJYYEHUH OMOJOTMYECKUX 3HAHUH B ILIEJSAX MOBBIILICHUS
o0mmel KyJbTypbhl, €CTeCTBEHHO-HAYYHOW TPAMOTHOCTH, KaK COCTaBHOW YacTH
(YHKIMOHAIBHON T'pPaMOTHOCTH OOy4aromuxcs, (GOopMHpyeMOW MpH H3YUYEHHH
OHOJIOTHH,

IIOHMMAaHHE CYIIHOCTH METO/I0B IIO3HAHMSI, UCIIOJIb3YEMBIX B ECTECTBEHHBIX HAYKaX,
CIIOCOOHOCTH HCIIONB30BaTh IOJTy4aeMble 3HAHUS JJIs aHalu3a U OOBSICHEHHS
ABJIEHUI OKPY>KAIOIIEr0 MUPA U MPOUCXOASAIINX B HEM U3MEHEHUH, YMEHUE JeNaTh



000CHOBaHHBIE 3aKJIFOUEHHUS HA OCHOBE HAYYHBIX (JAKTOB U MMEIOIIUXCS JAHHBIX C
LEJIbIO MOJTYYeHHsI IOCTOBEPHBIX BHIBOJOB;

e CIIOCOOHOCTH CaMOCTOSITEIBHO MCIOIB30BATH OMOJIOrMYECKUE 3HAHUS ISl PELICHUS
po0JieM B peabHBIX )KU3HEHHBIX CUTYALIUSIX;

e OCO3HaHUE IICHHOCTU HAyYHOM JIEATENbHOCTH, TOTOBHOCTb OCYIIECTBISTH
MIPOEKTHYIO ¥ HCCIIE0BATENbCKYIO JIEATEIbHOCTh MHAUBUIYAIBLHO U B TPYIIIIE;

e TOTOBHOCTH M CITOCOOHOCTBH K HEIIPEPHIBHOMY 00pa30BaHUIO U caMO00pa30BaHUIO, K
AKTUBHOMY TIOJIYyUCHHIO HOBBIX 3HAaHUIl 1O OWUOJOTMM B COOTBETCTBUU C
YKU3HEHHBIMH TTOTPEOHOCTSIMHU.

MeTanpeaMeTHbIe Pe3yJibTAThI

MeranpenMeTHbie Pe3yiIbTaThl OCBOCHHUS y4eOHOro mnpeaMera «bBHOJOTHS» BKIIOYAIOT:
3HAYUMBbIC HJIA q)OpMI/IpOBaHI/ISI MHPOBO33pPCHUA 06yqa10m1/1xc;1 MCKIUCHUIIIIMHAPHBIC
(MexxmpeIMeTHBIE) OOIICHAYYHbIC TOHITHS, OTPAXKAMOUIKE IETOCTHOCTh HAYYHOH KapTHHBI
MHpa u CHGHI/I(i)I/IKy MCTOAOB MMO3HAHUSA, UCIIOJIB3YECMBIX B €CTCCTBCHHBIX HAayKaxX (BGHIGCTBO,
SHEPTHsl, BJICHHUE, IPOIIECC, CUCTEMA, HAYYHBIN (haKT, IPUHIIUII, THIIOTE3a, 3aKOHOMEPHOCTb,
3aKOH, TCOpHUs, HCCIICJOBaHUE, HAOIIOJCHHE, WM3MEPEHUE, OKCIHCPHUMEHT H  Jp.),
yHUBEpCabHbIC yueOHbIC MeiicTBHs (IT03HABATE/IbHBIC, KOMMYHUKATHBHBIC, PETY/ISITUBHBIE),
obecnieunBaromue  (popmupoBaHue  (HYHKIMOHATBLHOW TPAMOTHOCTH W COI[UAIBHON
KOMITETCHI[MH OOYYaIOIIUXCs, CIHOCOOHOCTh OOYYArOIIMXCS HCIOJIb30BaTh OCBOCHHBIC
MCKIAUCHUIIIIMHAPHBIC, MUPOBO33PCHYCCKUC 3HAHWUA U YHUBCPCAJIbHBIC yT-Ie6HI)IC I[eﬁCTBPI)I B
[03HABATEIbHOW U COIMAILHOMN MPAKTUKE.

MertanpeameTHble pe3ysbTaThl OCBOEHHUS MpPOrpaMMbl CpeAHEro oOuero oodpazoBaHuUs
JIOJKHBI OTPaXKaTh!

ORi1ajieHNe YHMBEPCAJILHBIMH YU4eOHBIMH MO3HABATEIbHBIMY ICHCTBUSIMU
1) 6a3oBble JIOTHYECKHE AEHCTBHUSI:

e CaMOCTOATENBbHO (OPMYIMPOBATH U AKTYyaJU3UPOBaTh MPoOJIEMy, paccMaTpUBaTh
€€ BCECTOPOHHE;

e HCIOJB30BaTh MPH OCBOCHHH 3HAHHUIl MPHEMbI JIOTMYECKOIO MBIIUICHUS (aHAIn3a,
CHHTE3a, CpaBHEHUs, Kiaccuukaiuu, o00O0OINeHHs), pPACKPbIBATH  CMBICI
OMOJIOTUYECKUX TOHSATHI (BBIACIATh MX XapaKTePHbIC MPU3HAKH, YCTAHABIIUBATH
CBSI3U C IDYTUMH MOHSATHSIMH);

e OINpENENATh LEIN AEATEIBHOCTH, 3a7aBasi IapaMeTpbl U KPUTEPUH MX JTOCTHIKEHUS,
COOTHOCHTD PE3yJIbTaThl ACSITEILHOCTH C TIOCTABJICHHBIMU LEJISIMU;

e HCIOJBH30BaTh OMOJOTMUYECKUE MOHATHS ISl O0bSACHEHHs (PaKTOB U SBJICHUN KUBOMN
HPUPOJIBI,

e CTPOHTH JIOTUYECKHE pacCyXIeHUsl (MHIYKTUBHBIC, JCAyKTUBHbIC, 10 AHAIOTHH),
BBISIBJISITH 3aKOHOMEPHOCTM M TPOTUBOPEUHST B PACCMATPUBAEMbBIX SIBICHHUSX,
(opMyIHpOBaThH BBIBO/BI U 3aKIIIOYECHNUS,

e TPUMEHATH CXEMHO-MOJENbHbIE CpPEACTBA JJI1 TPEACTABICHUS CYIECTBEHHBIX
CBi3el M OTHOWICHMH B M3y4aeMbIX OHOJOTMYECKUX OOBEKTaX, a TaKkKe
MPOTUBOPEUYMI Pa3HOTO pOJA, BBISBICHHBIX B pPa3iMYHbIX HH(GOPMALMOHHBIX
VCTOYHUKAX;

e pa3pabarbiBaTh IIJIaH pelIeHUusT MNpoOJeMbl C Y4YETOM aHaju3a HMEIOIINXCS
MaTepUalbHBIX 1 HEMAaTEPUAIbHBIX PECYPCOB;



BHOCUTb KOPPEKTUBBI B JAESITEIBHOCTb, OIEHUBATH COOTBETCTBUE PE3YJIbTATOB
LIEJIIM, OLICHUBATh PUCKH MOCIIECICTBUI E€ATEIbHOCTH;

KOOPJAMHHUPOBATH M BBHIMIOJIHATH PabOTy B YCJOBUSIX PEAIBHOTO, BUPTYaJIbHOTO M
KOMOWHHUPOBAHHOTO B3aUMOJICHCTBUS,

pa3BHUBATh KPEATUBHOE MBIIIICHUE TIPU PEIICHUH KU3HEHHBIX MTPOOJIEM.

2) 6a3oBbIe HCCJIEI0BATEIbCKHE eHCTBHS !

BJAJIeTh HAaBbIKAMM Y4eOHO-MCCIIEOBATEIBCKON M IPOEKTHOW JAEATeNIbHOCTH,
HaBBIKAMU  pa3pelieHus OpoOjeM, CIOCOOHOCThIO W TOTOBHOCTBIO K
CaMOCTOSITEJIBHOMY IIOMCKY METOJIOB PEILIEHUS NIPAKTUYECKUX 3a7a4, IPUMEHEHHIO
pa3IMYHbIX METOJOB I103HAHUS;

HCII0JIb30BaTh Pa3JIMYHbIE BUJBI JEATECIBHOCTH 110 MOJIYYEHUIO HOBOTO 3HAHUS, €T
UHTEpIpeTannu, TpeoOpa3oBaHUI0 U MPUMEHEHHIO B YUEOHBIX CHUTYaIUsX, B TOM
YuCIIe IPU CO3AaHNUU YU€OHBIX U COLMANIBHBIX IPOEKTOB,;

dbopMUpOBaTh HAy4YHBIM THUN MBIIUICHUS, BIAJACTh HAYYHOW TEPMHHOJIOTHEH,
KJIIOUEBBIMH MTOHATHAMH U METOJlaMU;

CTaBUTH U (OPMYIIHPOBATH COOCTBEHHBIC 33]]a4l B 00pa30BaTEIbHON JESITEIHbHOCTH
Y )KMU3HCHHBIX CUTYaLUsX;

BBISIBJISITH IPUYUHHO-CIIE/ICTBEHHBIE CBSI3U M aKTyaJlM3UpOBaTh 3ajauy, BbIABUTATb
TUIIOTE3Y €€ pEIICHHs, HaxOOUTb AapryMEHThl Ul JIOKa3aTelbCTBA CBOUX
YTBEPXKACHUM, 3a/1aBaTh apaMeTpPbl U KPUTEPUH PEIICHNUS;

aHAJIM3UPOBaTh IOJIYYECHHBIE B XOJAE PEIICHUS 3aJauyd PE3yJbTaTbl, KPUTHUECKU
OLICHUBATh UX JIOCTOBEPHOCTh, IPOrHO3UPOBATH U3MEHEHUE B HOBBIX YCIIOBHUSX;
JlaBaTh OLIEHKY HOBBIM CUTYallUsM, OLlEHUBATh IPUOOPETEHHBIH OIIBIT;
OCYILIECTBIIATH LI€JIEHANPABICHHbBIN [TOMCK IIEPEHOCA CPEICTB U CIIOCOOOB IEHCTBUS
B IPO()eCCUOHATBHYIO Cpeay;

YMETb TMEPEHOCUTh 3HAHMS B IIO3HABATEJIbHYI0 M IPAKTHUUYECKYK O00JacTH
KU3HEJEATEIILHOCTH;

yYMETbh UHTETPUPOBATh 3HAHMSI U3 PA3HBIX MIPEIMETHBIX 001acTel;

BBIIBUTATh HOBBIE UJEH, NIPEAJIaraTb OPUTMHAIBHBIE MOAXOAbl U PELICHMS], CTABUTH
po0JIeMBI U 3a/1a4H, JOMYCKAIOIUE albTEPHATUBHBIE PEILICHMUS.

3) paboTa ¢ uHpopmaIueii:

OPHUEHTHPOBATHCS B PAa3IMYHBIX HMCTOYHUKAX HHpopmaiuu (Tekcte yd4eOHOro
nocoOusi, Hay4dyHO-TIOMYJSIPHOM JIUTEparype, OHMOJOrMYECKHX CIIOBapsxX |
CIIPaBOYHUKAX, KOMITBIOTEPHBIX 0a3ax [OaHHBIX, B HMHTEPHETE), AHAIU3HPOBATh
MH(OPMaLIMIO Pa3IMYHBIX BUAOB U (GOPM IPEACTABICHUS, KPUTHUECKHU OLIEHUBATh
€€ JIOCTOBEPHOCTh U HEMPOTHUBOPEYUBOCTD;

(hopMyIMpoBaTh 3aMpoChl U MPUMEHATH Pa3IMYHbIE METOABI IIPHU MOUCKE U O0TOOpPE
O6uonornyeckoit HHGoOpMaIK, He0OXO0IMMOM IS BBIIOJHEHUS y4eOHBIX 3a/1a4;
npuoOpeTaTh  ONBIT  MCIOJNb30BaHUS  MHGOPMAIMOHHO-KOMMYHHUKATUBHBIX
TEXHOJIOTH, COBEpLUIEHCTBOBATH KYJIBTYPY aKTUBHOT'O MCIOJIBb30BAaHUS PA3JINYHBIX
MOMCKOBBIX CHCTEM,;

CaMOCTOSITENIbHO BBHIOMPATh ONTUMANbHYIO (OPMY MpPEACTaBICHUS OMOJIOTMYECKON
uHpopMmarmu (cxembl, rpapuKH, AUArPaMMbl, TaOJIHIIbI, PUCYHKH U JIp.);
MCIOJIb30BaTh HAYYHBIN SA3bIK B KaYeCTBE CPEJCTBA MPHU paboTe ¢ OMOIOTHYECKOi
uH(popMaliel: IPUMEHATh XUMHUYECKUe, GU3NYECKHue U MaTeMaTH4YeCKHe 3HAKU U



CHUMBOJBI, Qopmynbl, aOOpeBHaTypy, HOMEHKIATypy, HCIONb30BaTh |
peoOpa3oBHIBATH 3HAKOBO-CHMBOJIMYECKHIE CPE/ICTBA HATIISTHOCTH;

e BIQJETh HABBIKAMH PACIO3HABAHUS M 3aAIIUTHl MHPOpPMALUHU, MHOOPMAIIMOHHON
0€30MacHOCTH JINYHOCTH.

OBJ1ajleHre YHUBEPCATLHBIMH KOMMYHHKATHBHBIMH 1€iiCTBUSIMH
1) oO1enme:

e OCYIICCTBIIATh KOMMYHHUKAIlMM BO BceX c(epax >KU3HH, aKTHBHO y4acTBOBaTh B
JIMAJIOTe WM JMCKYCCHU IO CYIIECTBY 00CYyxkIaeMod Tembl (YMEHHE 3a/1aBaTh
BOIIPOCHI, BBICKA3bIBaTh CYKACHHUS OTHOCHTEIILHO BBINOJHEHUS NpeaiaraeMoi
3a/1a4, YYUTHIBATH MHTEPECHl U COINIACOBAHHOCTH IO3ULHUI APYTUX YYaCTHUKOB
JIMAJIoTa WK JJUCKYCCHUH);

e pacro3HaBaTh HEBepOAIbHbBIC CPEICTBA OOLICHHS, IOHUMATh 3HAYCHHE COLIUATbHBIX
3HAKOB, MPEANOCHUIOK BO3HUKHOBCHUSI KOH(DIMKTHBIX CUTYaIlMd, YMETh CMST4aTh
KOH(QJIUKTBI U BECTU TIEPErOBOPHI;

e BJAJCTh pA3IUYHBIMU crloco0amMH OOIICHHUS ¥ B3aUMOJCHCTBHUS, IOHUMATh
HAMEpeHUsl APYTUX JIFOJCH, MPOSBISTh YBAKUTEIBHOS OTHOILCHUE K COOCCETHUKY
U B KOPPEKTHOH (opmMe GpOopMyIHpPOBATH CBOU BO3PAKEHHUS;

e Da3BEPHYTO M JIOTUYHO H3JIaraTh CBOI TOYKY 3PEHHS C HCIOIb30BAHHEM SI3bIKOBBIX
CpE/CTB,;

2) coBMecTHasl AeATeJbHOCTh:

MOHUMATh M UCIOJIB30BaTh MPEUMYIIIECTBA KOMaHAHON U UHIUBUIYATbHONU paOOTHI
IpU  pEIIeHHMH OHMOJOTUYECKON TMpoOJeMbl, OOOCHOBBIBaTH HEOOXOAUMOCTD
MPUMEHEHHUS IPYIIOBBIX (POPM B3aUMOJICHCTBUS IIPU PEIICHNH y4eOHOH 3a1auu;

e BBIOMPATH TEMATHUKY U METO/BI COBMECTHBIX JACHCTBHIA C y4ETOM OOIIUX WHTEPECOB
Y BO3MOKHOCTEH Ka)KJI0T0 4JIeHa KOJUIEKTUBA;

e TPUHUMATH 1LIETTU COBMECTHOM JEATEIHHOCTH, OPTaHU30BBIBATh U KOOPJAUHUPOBATH
JIEMCTBUS TIO €€ JOCTHKEHHUIO: COCTABIATH IJIaH JEHCTBUM, paclpeaensiaTh pOiau C
Y4€TOM MHEHHMH YJaCTHUKOB, 00CYXIaTh pe3yJbTaThl COBMECTHOM pabOTHI;

e OLIGHMBATh KAa4eCTBO CBOETO BKJIa/Ja M Ka)XJOr0 y4YaCTHHKA KOMAaHJIbI B OOIIWI
pe3yabTaT 1o pa3pabOTaHHBIM KPUTEPUSIM;

e IIpeasiaraTb HOBBIE€ IPOEKTHI, OIEHMUBATh HUJEHU C TMO3UIMH  HOBH3HBI,
OPUTMHAIBLHOCTH, MPAKTHYECKON 3HAYUMOCTH;

e OCYUIECTBJISATh MO3UTUBHOE CTPATETMUECKOE MOBEJECHUE B PA3IUYHBIX CUTYalMsX,

MIPOSIBIISITH TBOPUECTBO U BOOOpaKEHHE, ObITh MHUIIUATHBHBIM.

OgJajienne YHHUBEPCAJIbHBIMH PEryJsiTUBHBIMU JICHCTBUSIMM
1) camoopranu3anusi:

e HCMOJB30BaTh OMOJOTUYECKHE 3HAHUS JJISl BBIABICHUS MPOOJIEM U UX PEIICHUs B
JKU3HEHHBIX U yUYEOHBIX CUTYyAITUsX;

e BBIOMPATHh HA OCHOBE OMOJIOTMYECKUX 3HAHUU IIENIEBBIE U CMBICIOBBIE YCTAHOBKHU B
CBOMX JECHUCTBUSAX M IOCTYIKax IO OTHOIICHUIO K JKUBOM MPHUPOJE, CBOEMY
37I0POBBIO U 37J0POBbIO0 OKPYKAIOIIHX;



e CAMOCTOSATENIILHO OCYIIECTBISTH IMO3HABATECIbHYIO JIESATECIBHOCTh, BBISBIATH
poOIeMbl, CTaBUTh U (OPMYIIUPOBATH COOCTBEHHBIC 33a7a4i B 00Opa30oBaTeIbHON
JeATEIIbHOCTH U )KU3HCHHBIX CHUTYaIUsIX;

e CaMOCTOSITENIbHO COCTAaBIISITh IUIAH PELICHUs MPOOJIEMBI C YY4ETOM HMEIOIIUXCS
pecypcoB, COOCTBEHHBIX BO3MOXKHOCTEHN U MPEIOYTCHUH;

e JIaBaTh OLICHKY HOBBIM CHTYAIIHsM;

e PACHIUPATH PAaMKH y4eOHOTO IpeIMeTa Ha OCHOBE JIMUHBIX IPEAIOYTCHUI;

e JleNaTh OCO3HAHHBIA BBIOOpP, apryMEHTHPOBATh €ro, OpaTh OTBETCTBEHHOCTH 3a
peuieHue;

e OLCHUBATH IPUOOPETCHHBII OIIBIT;

e CIocoOCTBOBAaTh (POPMHUPOBAHUIO U TPOSBICHUIO IIMPOKOH SPYIUIUH B Pa3HBIX
o0nacTsIX 3HAHMH, ITOCTOSHHO IOBBILIATH CBOW 00pa30BaTEIbHBIA U KYyJIbTYPHBIN
YPOBEHB;

2) CAMOKOHTPOJIb:

e J1aBaTh OLEHKY HOBBIM CHUTYyallUsIM, BHOCUTb KOPPEKTHBBI B J€ATEIbHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJIBTATOB LM,

e BIQJIETh HAaBbIKAMM II03HABATEJILHOW pe(IeKCHHM KaK OCO3HAHUS COBEPIIAEMBIX
JEMCTBUM M MBICIUTEIBHBIX IPOLECCOB, HMX pe3yJbTaTOB W OCHOBAHUH,
UCIOJIb30BaTh MpUEMbl peQuIeKCUu ISl OLEHKM CHUTyallud, BBIOOpa BEPHOIO
pelenus;

e YMETh OLICHUBATh PUCKU U CBOEBPEMEHHO IPUHUMATD PELLIECHUS 110 UX CHIKEHMUIO,

e IIPMHUMATh MOTHUBBI U ApIyMEHTBI APYI'UX IIPU aHAIU3€ PE3YNIbTATOB IEATEIBHOCTH,;

3) npuHATHE ce0s1 U APYruX:

e IPUHUMATh ce0sl, IOHUMAsi CBOM HEJOCTATKU U JJOCTOMHCTBA;

e IPUHUMATh MOTHUBBI U APTYMEHTHI APYTUX MPU aHAJIU3€E PE3YJIbTATOB JIEATEIbHOCTH,
e TIpPHU3HABATh CBOE MPABO M MPABO JPYIHX HA OIIUOKH;

e Ppa3BUBaTh CIIOCOOHOCTH MOHUMATh MUP C MO3ULIUHU APYTOro YeIOBEKa.

HpeI[MeTHbIe Pe3yabTaTbl

IIpenmertHslie pe3ynbTaThl ocBoeHus nporpammbl COO mo Ouosorun Ha 0a30BOM YpOBHE
BKJIIOYAIOT crienuduueckue s yueOHoro npeamera «buonorus» HaydyHble 3HAHUS, YMEHUS
U CIOCOObI JIEHCTBUH O OCBOEHMIO, MHTEPIPETALMU M MpPeoOpa30oBaHUIO 3HAHWM, BUJBI
NEeSITeIbHOCTH 110 TIOJTyYEHHIO HOBOI'O 3HAHMSI U IPUMEHEHUIO 3HAHUI B pa3IMYHbIX Y4€OHBIX
CUTyallUsX, a TaKKe B pPEAIbHbIX >XU3HEHHBIX CUTYallUsX, CBA3aHHBIX ¢ Ouoioruei. B
IporpaMMe IpeaMeTHbIE PE3yIbTaThl IPEICTABIEHBI 10 TOJaM 00y4YeHHUs.

10-1 kiaace

[IpenmetHble pe3yabTaThl OCBOEHHUs yueOHoro mnpeamera «buonorus» B 10-mM kJacce
JOJKHBI OTPaKaTh:

e CpOPMUPOBAHHOCTH 3HAHHI O MECTE U POJIU OMOJOTMH B CUCTEME HAyYHOTO 3HAHUS
€CTeCTBEHHBIX HayK, B (DOPMUPOBAHMH COBPEMEHHOW €CTeCTBEHHO-HAyYHOMH
KapTHUHBI MUpPa U HAYYHOTO MHUPOBO33PEHUS, O BKJIAJI€ POCCUNCKHUX U 3apyOeKHbBIX



YUEHBIX-OMOJIOTOB B  pa3BUTHE OHOJOrMM, (YHKIMOHAILHOW T'PaMOTHOCTH
YeJloBeKa Ul PeLIeHUs KU3HEHHBIX 337134,

e YMEHHE PACKPBIBATH COJIEPYKAHHE OMOJIOTMYECKMX TEPMUHOB U MOHATHH: >KU3HB,
KJIeTKa, OpraHm3M, merabosm3M (oOMEH BemIeCTB M IPEBPAIICHHE DYHEPIHH),
romeocrtas (camoperyisinusi), ypOBHEBas OpraHM3alusi JKUBBIX  CHUCTEM,
caMoBocIpou3BesicHrne (PErpOIyKIHs), HACIEICTBEHHOCTh, N3MEHYUBOCTD, POCT U
pa3BUTHE;

e YMEHHE WU3JIaraTb OHOJNIOTHYECKHEe TeopuH  (KJICTOYHAas, XPOMOCOMHasI,
MyTallMOHHAsl, LIEHTpallbHas JOrMa MOJEKYIsipHOi Ouosnoruu), 3akonsl (I
Mengens, T. Moprana, H. WM. BaBuiosa) u yucHus (0 IeHTpax MHOrooOpasusi u
NPOUCXOXKICHUS KYIbTypHBIX pactenuii H.W. BaBuiosa), onpenensTb rpaHHIbI X
IPUMEHUMOCTH K KUBBIM CUCTEMaM;

e YMEHHE BIAJCTh METOJAMH HAayYyHOrO MO3HAHUS B OMOJIOTMU. HAONIOJCHHE U
ONKCaHHE XMBBIX CUCTEM, IMPOLIECCOB U SIBICHUI, OpraHu3alus U IPOBEAECHUE
OMOJOTrMYECKOr0 SKCIIEPUMEHTA, BBIABM)KEHHUE TMIIOTE3b], BBIABICHUE 3aBUCUMOCTH
MEXJy HWCCIEAYyEeMbIMU BEIMYMHAMHU, OOBSICHEHHE IOJyYEHHBIX Ppe3yJbTaToB,
UCTIOJIB30BAaHHBIX HAYYHBIX TOHSTHH, TEOPHA W 3aKOHOB, YMEHHUE JIEJaTh BHIBOIBI
Ha OCHOBAHUM IOJyYEHHbIX PE3Y/IbTATOB;

e YMEHHE BBIIENATH CYIIECTBCHHbIC INPU3HAKA BHPYCOB, KIETOK IIPOKAPHUOT U
9YKAapHOT, OJHOKJIETOYHbIX M MHOTOKJIETOYHBIX OpraHU3MOB, OCOOEHHOCTH
IpOIECCOB. OOMEHA BEIECTB M INPEBPAIICHUS SHEPIHH B KJIETKE, (DOTOCHHTE3A,
IUTACTUYECKOT0 M HSHEpreTM4eckoro oOMeHa, XEMOCHMHTe3a, MHTO03a, Meio3a,
OIJIOJOTBOPEHUS], PAa3MHOXKEHHs, WHIUBHIYaJbHOTO pa3BUTHS  OpraHU3Ma
(oHTOrEHE3);

e YMCHHE TIPUMEHSATH TMOJNy4YCHHbIC 3HAHUS JUISI OOBSCHEHHS OHOJIOTHYECKHX
IPOLIECCOB U SIBJICHUH, JUISl MPUHATUSA NPAKTUYECKUX PEIIEHUH B MOBCETHEBHOM
KU3HU C LEIbl0 obOecriedeHHs] O€30MacCHOCTH CBOEro 3/I0pOBbS U 370POBbs
OKPY’KaIOIIMX JII0AEH, COOII0AEHUS HOPM I'PAMOTHOTO MOBEJICHHS B OKpYXKaroIei
NPUPOIHON cpene, TMOHUMAaHWE HEOOXOIMMOCTH WCIIOJIb30BAHUS JTOCTHIKCHUH
COBPEMEHHOM 6uosorun U OMOTEXHOJIOTUI s palMOHaIBHOTO
PUPOIONOIB30BaHUS;

e yMEHHE pellaTh 3JeMEHTapHble I'eHETHYECKUe 3aJjauyd Ha MOHO- M JAUTMOpHUIHOE
CKpEIllMBaHUE, CLEIJICHHOE HAaCJeI0BAaHUE, COCTaBIATh CXEMbl MOHOTHOPUIHOTO
CKpeLIMBaHM Ul IpecKa3aHusl HaclleZJ0BaHUs IPU3HAKOB Y OPraHU3MOB,;

e YMEHHE BBIIOJHATH Ja0OpAaTOPHbIE M MPAKTHUECKHE pabOThl, COOMI0IaTh MpaBUiia
npu paboTe ¢ yueOHBIM U J1ab0OpaTOpHBIM 000PYJOBAHUEM;

e yYMEHHE KPHUTHYECKH  OICHWBAaTh W  HWHTEPIPETHPOBATH  HH(POPMAIUIO
OMOJIOTHYECKOTO  COJEp)KaHMsl, BKJIIOYAIOLIYIO IICEBJIOHAyYyHble 3HAHMUA U3
Pa3IMYHBIX UCTOYHUKOB (CpeacTBa MacCOBOW MH(GOPMAIIUH, HAYYHO-TIOMYIISPHBIC
MaTepHaibl), ITUYECKHE AacCMeKThl COBPEMEHHBIX HCCICIOBAaHUN B OHOJIOTHH,
MeAMIIMHE, OMOTEXHOJIOTHUH;

e yMEHHE CO3/1aBaTh COOCTBEHHBbIE NMHCbMEHHBIE U YCTHBIE COOOIIEHUs, 0000mas
OMOJIOTHYECKYI0  MH(POpPMAIMI0 U3  HECKOJIbKMX  HCTOYHHUKOB, TI'PaMOTHO
UCIOJIb30BaTh MOHATUHHBIN anmapar OHOJI0TUu.

11-i1 kaace

[IpenMeTrHble pe3ynbTaThl OCBOeHUs ydeOHoro mnpenmera «buomorus» B 1l1-mM kiacce
JIOJKHBI OTPaKaTh!



c(OPMHPOBAHHOCTH 3HAHUI O MECTE M POJIH OMOJIOTHH B CUCTEME HAYYHOTO 3HAHHS
€CTECTBEHHbIX HayK, B (OPMHUPOBAHUU COBPEMEHHON €CTECTBEHHO-HAYYHOM
KapTUHBI MUPA U HAyYHOT'O MUPOBO33PEHHS, O BKJIAZIC POCCUHCKUX U 3apyOeKHBIX
YUEHBIX-OMOJIOTOB B pa3BUTHE OWOJIOTHH, (PYHKIHOHAIBHONH TPaMOTHOCTH
4eJI0BEKa JJISl peIIeHNUs )KU3HEHHBIX 3a/1a4;

YMEHHE pacKpbIBaTh COJAEpKaHME OMOJOTMYECKMX TEPMHHOB W TOHATUN: BH],
HNONYJISALUS,, TEHO(QOH, SBOJIOIMSA, IABIXKYIIME CHIBbl ((aKTOphI) 3BOJIIOLHUH,
MPUCTIOCOOJICHHOCTh OPraHU3MOB, BUA000pa30BaHUE, SKOJOrHYecKHe (HaKTOPHI,
IKOCHUCTEMa,  MPOAYLUEHTHI, KOHCYMEHTBI,  pPEIYLEHTbl, IeNu  NUTaHus,
9KOJIOTUYECKAs MUPaMHK/Ia, OMOreoIeHo3, onocdepa;

yMEHHE H3JlaraTh Ouoyioruueckre Teopuu (3BonormoHHas Teopus Y. [lapuna,
CHHTETHYECKasi TCOPHUS 3BOJIIOIMM), 3aKOHBI U 3aKOHOMEPHOCTH (3apO/IbIIIEBOIO
cxoncrea K.M. bapa, depenoBaHus IIaBHBIX HANPABICHUM U IIyTEW 3BOJIOLUH
A.H. CeseprioBa, yuenus o 6uochepe B.M. Bepraackoro), onpenensars rpaHUIlbl
UX IPUMEHUMOCTH K KUBBIM CHCTEMAaM;

YMEHHE BIAJeTh METOJAaMH HAYYHOTO IO3HAHUS B OHOJOTHU: HAOIIOJICHUE U
OINHCAaHME KHMBBIX CHUCTEM, IPOLIECCOB U SIBICHUH, OpraHM3alusl W IPOBEIACHUE
OHMOJOTUYECKOTr0 SKCIIEPUMEHTA, BBIABM)KEHHUE THUIIOTE3b], BBIABICHNUE 3aBUCUMOCTH
MEXIy HWCCIEAYEeMbIMH BEIMYMHAMHU, OOBSICHEHHE TIIONYYEeHHBIX pe3yJbTaToB,
UCIOJIb30BAHHBIX HAYYHBIX MOHITHM, TEOPUN U 3aKOHOB, YMEHHUE JENaTh BBIBOJIBI
Ha OCHOBaHMH IOJTyYEHHBIX PE3YJIbTATOB;

YMEHHE BBIJENSTh CYIIECTBEHHBIC MPU3HAKH CTPOCHHS OMOJOTHYECKHX OOBEKTOB:
BUJIOB, TONYJISIINAN, TPOIYIEHTOB, KOHCYMEHTOB, PEIyLEHTOB, OMOTeoleH030B 1
9KOCUCTEM, OCOOCHHOCTH  MPOILIECCOB.  HACIEACTBEHHONW  H3MEHYHMBOCTH,
€CTeCTBEHHOTO 0TOOpa, BUA000pa30BaHUS, MPHUCIIOCOOICHHOCTH OpPTaHU3MOB,
JIEHCTBHUS IKOJIIOTUYECKUX (PaKTOPOB HA OPraHM3MBI, IEPEHOCA BEIIECTB M IMOTOKA
PHEPTUM B DSKOCHCTEMaX, AHTPOINOTCHHBIX H3MEHEHHWH B SKOCHCTEMax CBOECH
MECTHOCTH, KPYTOBOPOTa BEIIECTB U OMOr€OXMMHUYECKUX IIUKIOB B Onocdepe;
YMEHHE TPUMEHATH TOJY4YCHHbIE 3HAaHUS ISl OOBSCHEHHS OHOIOTHYECKHX
IPOLIECCOB U SBJICHUH, JUISl MPUHATUSA NPAKTUYECKUX PEIIEHUH B MOBCETHEBHOMN
JKU3HU C LEeIbl0 oOecriedeHHsi O€30MacCHOCTH CBOEro 3/I0pOBbS M 370POBbs
OKPY’KaIOIIMX JIIOAEH, COOTI0AEHUSI HOPM I'PaMOTHOTO MOBEJICHHS B OKpYXKaroIei
NPUPOJHON cpesie, TOHUMaHWE HEOOXOJWMOCTH WCIIOJIb30BAHUS JTOCTHIKCHUH
COBPEMEHHOM OMOJIOrUHU AJIS PAllMOHAIIBHOTO MPUPOIONIOIB30BaHUS;

YMEHHE pemarb »dJeMEHTapHble OHOJOrMYecKHe 3a/add, COCTaBJSTH CXEMBI
HIepeHOca BEIIECTB U SHEPTUH B dKOcUcTeMax (LIeMu MUTaHHs);

YMEHHUE BBITIOJIHATE JTa0OPaTOPHBIE W MPAaKTHYECKUE paboThI, COOM0IATh MpaBHiia
npu paboTe ¢ yueOHBIM U J1abOpaTOpHBIM 000PYJOBAHUEM;

YMEHHE  KPUTHYECKH  OICHWBAaTh W  HWHTEPIPETHPOBATH  MH(POPMAIUIO
OMOJIOTHYECKOTO  COJEp)KaHMsl, BKJIIOYAIOLIYI0 IICEBJIOHAyYyHble 3HAHMUS U3
Pa3IMYHBIX UCTOYHUKOB (CpeacTBa MaccoBOW MH(GOPMAIIUH, HAYYHO-TIOMYIISPHBIC
MarepHaibl),  pacCMaTpUBaTh  [IIOOAJBbHBIE  JKOJIOTMYECKHE  MPOOIEMbI
COBPEMEHHOCTH, ()OPMHPOBATH TI0 OTHOLICHUIO K HUM COOCTBEHHYIO TIO3HIIHUIO;
YMEHHE cO3[aBaTh COOCTBEHHbIC NMHCBMEHHBIE M YCTHBIE COOOIIEHHs, 0000mIas
Ononornyeckyro MHGOPMANMIO W3  HECKONBKHX  HCTOYHHKOB, TPAaMOTHO
UCIOJIb30BaTh MOHATUHHBIN anmapar OHOJI0TUu.



[lepeuens (koaudukaTop) pacrnpeaesieHHbIX 10 Kjaccam
npoBepsieMbix TpeboBanuii k pesynbrataM OOIT COO u 35emMeHTOB
coJiepKaHus M0 OUOJIOTHH

10-it KJIACC

IIpoBepsiembie TpeGoBaHus K pe3yiabraTtam ocBoenuss OOIT

Kon
NpoBepsieMoro IIpoBepsiemble npeaMeTHbIe pe3ybTaTrhl ocBoenuss OOII OO0
pe3yJbTara

CdopmupoBaHHOCTH 3HAHUN O MECTE U POJIM OMOJIOTHH B CUCTEME
HAy4YHOTO 3HAHUS €CTECTBEHHBIX HAyK, B (JOPMUPOBAHUU COBPEMEHHOU
€CTECTBEHHO-HAYYHON KapTHUHBI MUPA U HAYYHOTO MUPOBO33PEHHUS; O
BKJIQJI€ POCCUICKUX U 3apyOeKHBIX YUEHBIX-OMOJIOTOB B Pa3BUTHE
Oouooruy; GyHKIMOHATBHON TPAMOTHOCTH YE€JIOBEKa I PEIICHUs
KU3HEHHBIX 337124

YMeHHe pacKphIBaTh COICpKaHUE OMOJIOTMYECKUX TEPMHUHOB U MMOHSATHMN:
’KHM3Hb, KJIETKA, OPraHu3M; MeTabou3M (0OMEH BEIIECTB U MIPEBPAIICHUE
2 SHEPIuu), roMeocTas (caMoperyisius), ypOBHEBas OPraHU3aIHS JKUBBIX
CHCTEM, CaMOBOCIIPOU3BeicH e (PETIPOAYKITHSI), HACIEACTBEHHOCTb,
HU3MEHYHUBOCTb, POCT U PAa3BUTHE

YMeHue uzsnarath Ouonorndeckue Teopun (KierouHast, XpOMOCOMHas,
myTanuonHasi), 3akousl (I'. Menaens, T. Moprana, H.W. BaBuiosa) u
3 yueHus (0 EHTpaX MHOTO00pa3us U POUCXOKACHUS KYIbTYPHBIX
pacrennii H.M. BaBuioBa), onpeaensTh rpaHUIbl KX IPUMECHHUMOCTH K
YKUBBIM CHCTEMaM

YMeHue BIageTh METOaMH Hay4YHOTO TIO3HAHUS B OMOJIOTHUH
(HabimroIcHME U OMMCAHUE KUBBIX CHCTEM, ITPOIICCCOB M SBJICHUI;
OpraHu3alys 1 MpoBeieHue OMOIOrMYECKOT0 SKCIIEPUMEHTA, BBIIBUKCHHE
4 TUTIOTE3bI; BBISIBJICHUE 3aBUCUMOCTH MEX]1y UCCIIETYEMbIMU BETUYHMHAMH,
00BSICHEHHE TOTYYEHHBIX PE3YIbTAaTOB, UCIOJIB30BAHHBIX HAYUYHBIX
MOHSATUHN, TEOPUN U 3aKOHOB; YMEHHE JIeJIaTh BHIBOIBI HA OCHOBAHUH
MOJIYYEHHBIX PE3yIbTaTOB)

YMeHue BBIIENATH CYIIeCTBEHHBIE TPU3HAKH BUPYCOB, KIETOK MPOKAPUOT
¥ DYKApHUOT, OJTHOKJICTOYHBIX H MHOTOKJICTOYHBIX OPTaHU3MOB,;
0COOEHHOCTH MPOIIECCOB OOMEHA BEIIECTB U MPEBPAICHHS SHEPTUHU B
KJIeTKe, (OTOCHUHTE34, INTACTUYECKOTO U YHEPTeTUYECKOr0 0OMEHa,
XEMOCHHTE3a, MUTO03a, Mei03a, OTUIOJJOTBOPEHHUS, PA3MHOKEHUS,
HHIMBUIYAILHOTO Pa3BUTHs oprann3Ma (OHTOTeHe3)

yMeHI/Ie HpI/IMeHSITI) HOJ'Iy‘IeHHI)Ie 3HAHUA IJI51 O6T)$ICHCHI/I$I 6I/IOJ'IOFI/I‘—ICCKI/IX
MIPOLIECCOB U SBIICHUH, 711 MPUHSATHUS IPAKTHUECKUX PEIICHHIA B

6 MMOBCEAHEBHOM JKU3HHU B LIEIAX 00eceueHUs O€30IIaCHOCTH CBOETO
3JI0pPOBBS U 3[JOPOBBSI OKPYKAIOIIUX JIF0/IeH, COONIOIEHUS HOPM
IPAMOTHOTIO ITOBEJEHUS B OKPYKAIOIIEN MPUPOJAHON Cpesie; MOHUMAaHUE




HE00XO0IMMOCTH HCTIOIb30BaHMS JOCTH)KEHUH COBPEMEHHOI OMOJIOTHH U
OMOTEXHOJIOTUN JJISl PAIIOHAIBHOTO MTPUPOIOTIOIB30BAHUS

YmMmenue pemaTh 3JIEMCHTAPHBIC TCHECTUYCCKUC 3a/la4Y HAa MOHO- U
,Z[I/IFI/I6pI/II[H06 CKpCIIMBaHNE, CLUCINICHHOE HACJICIOBAaHNUE, COCTABIIATH
CXCMbI MOHOTI" I/16pI/II[HOI‘O CKpCHIUMBAaHUA U NPCACKAa3aHHuA HACICIOBaHUA
IIPU3HAKOB Y OpraHnu3MoOB

VMeHHE BBINOJIHATH Ja00paTOPHBIC M MPAKTUYECKHE pabOThI, COOII0IAT
npaBuia mpu padoTe ¢ y4eOHBIM U J1a00paTOpHBIM 000PYJOBAHUEM

YMeHHe KPUTUYCCKH OIICHUBATh U UHTEPIPETHPOBATH HHPOPMAITUIO
OHMOJIOTHYECKOT0 COIEPIKaHus, BKIIFOYAIOIIYIO IICEBIOHAYYHBIC 3HAHUS U3
pa3nuuHbX HCTOYHUKOB (CMMU, HaydHO-TIOMYJIIPHBIC MATEPUAIIbI);
ATHYCCKUE aCIICKThI COBPEMEHHBIX MCCIIE0BAHUI B OHOIOTHH, MEIUIHHE,
OMOTEXHOJIIOTHH

10

YMeHnue co3iaBath COOCTBEHHBIE TMCHMEHHBIC U YCTHBIE COOOIICHNS,
000011251 OMOIOTHYECKYI0 HH(OPMAITHIO U3 HECKOIBKUX HCTOYHUKOB,
IPaMOTHO MCIIOJIb30BaTh MOHSATHIHBIN anmapar OHOoJIOTuu

IIpoBepsiemble Y1eMEHTHI COAePKAHUSA

Kon

HpOBepﬂeMble IJIEMEHTHBI COACPKAHUA

buonorus xak HayKa

11

buonorus — Hayka o xuBoi npupoje. Pons 6uonoruu B
(bopMHpOBaHUN COBPEMEHHOW HAYYHOH KapTHHBI Mupa. Crucrema
OMOJOTMYECKHUX HAYK

1.2

MeTo/11 TIO3HAHHUS KUBOW TIPUPO/IbI (HAOITIOICHHE, SKCTIEPUMEHT,
OITMCaHue, U3MEPEHNE, KIacCu(DUKaIUs, MOJAETUPOBAHKE, CTATHCTHYECKAS
00paboTKa JaHHbBIX)

’KuBbie CHCTEMBI U UX OopraHu3anus

2.1

JKuBbie cucTemMbl (OMOCUCTEMBI) KaK MPEAMET H3Y4CHHs OHOJIOTHH.
CBoiicTBa 6uocHcTEM U UX pa3HOOOpa3ue

2.2

YpoBHU OpraHU3aIi OMOCHCTEM: MOJIEKYIISIPHO-TEHETHUECKUI,
KJIETOYHBIA, OPraHU3MEHHBIN, TONYJISIIIMOHHO-BUIOBOM, SKOCUCTEMHBIH,
o6uocdepHbIit

XHUMUYECKUH COCTaB U CTPOCHUC KIICTKU

3.1

XHUMHUYECKHUM COCTaB KJIETKH. XUMHUYECKHE 3JICMEHTHI. MaKpO3JICMCHTHI,
MHKPOISJICMECHTEI. Bona N MUHCPAJIbHBIC BCIICCTBA. CDYHKI_H/II/I BOAbI 1
MHHCPAJIbHBIX BCIICCTB B KJICTKC. HOI[,[[Cp)KaHI/IC OCMOTHYECKOro OajaHca

3.2

benku. CoctaB u crpoeHune 6e1K0B. AMUHOKHCIOTH — MOHOMEPHI OETTKOB.
HezaMmeHnMble ¥ 3aMEHUMbIE AMUHOKHUCIIOTHI. AMUHOKHUCIIOTHBIN COCTaB.
VYPOBHHU CTPYKTYphI OCTKOBOM MOJIEKYI bl (TIEpBUYHASI, BTOPUYHAS,
TPETHYHAsl M YETBEPTUYHAS CTPYKTYpa). XUMHUECKHE CBOHCTBA OCIIKOB.




buonornueckue pyHKINN OEIKOB.

®depMeHTHI - Onosiornyeckue karaiauzaTopsl. CTpoenue dpepMenra:
aKTUBHBIN LEHTP, cyOcTpaTHas crienupuanocts. KodpepmeHTs.
Buramunbl. Otianuusa GpepMeHTOB OT HEOpPraHMYECKUX KaTaau3aTopOoB

3.3

VYrieBobl: MOHOCaxapu bl (TITF0K03a, prb03a U 1e30KCupr003a),
Jarcaxapuibl (caxaposa, JJakTo3a) U rmosmcaxapusl (Kpaxmali, MIMKOTeH,
1eJUTI0J103a). bruosornyeckue QyHKIUU YTIIEBOIOB.

Jlunu el TpUTIIMLIEpUIBI, cTeponibl, pochomunuabl. ['uapodribHo-
runpodoOHbIe cBoMcTBa. bronorunueckue Gynkiuu unuao. CpaBHEHHE
yIIICBOJIOB, OCTKOB M TUITUIOB KaK HCTOYHUKOB SHEPTUU

3.4

Hyxnennossie kucnorsl: JIHK u PHK. Hykneoruasl — MOHOMEDSI
HYKJIeMHOBBIX KucioT. Ctpoenue u pynkuun JJHK. Ctpoenue u pyHkuun
PHK. AT®: crpoenue u pyHKIUU

3.5

Muronorus — Hayka o kierke. Knerounas teopust. Meroasl n3ydeHus
KJIETOK

3.6

Krnerka kak nenoctHas xuBasi cucrema. O01ue npru3HaKku KIeTOK:
3aMKHYyTasi Hapy>kHas memOpana, mosiekyibl JJHK kak renerundeckuit
amnmapar, cucteMa CuHTe3a Oenka

3.7

Tunsl KIETOK: 3yKapuoTHYecKasl U pokapuoTuueckas. OcodeHHocTr
CTPOCHHS MPOKAPUOTUUECKON KIIeTKU. KieTouHnas cTeHka OakTepui.
Crpoenue 3ykapuoTudeckoi kieTku. OCHOBHBIC OTJIMUUS PACTUTEIHHOM,
YKUBOTHOUM ¥ TPUOHOM KJICTKH

3.8

IToBEpXHOCTHBIE CTPYKTYPBI KJIETOK — KJIETOYHAsI CTEHKA, ININKOKAJIMKC, UX
¢ynkuu. [lnazmMaruyeckas memOpaHa, €€ cBoicTBa U (PyHKIUU.
[utornasma u e€ opranouipl. OHOMEMOpaHHbIE OPraHOUABI KIETKU:
srortazMaTudeckas ceth (JI1C), anmapaT ["oNbIKH, JTU30COMBI.
ITosryaBTOHOMHBIE OpraHOU/BI KJIETKUA: MUTOXOHIPUH, IIIIACTHIBL.
[IpoucxoxaeHre MUTOXOHIPUM U TIacTua. Buasl miactu.
HememOpaHHbIe OpraHOU/IbI KJIETKH: pUOOCOMBI, KIIETOYHBIHN LIEHTD,
pECHUUKH, KIyTHUKU. DyHKIIMK OpraHOuI0B KJIETKU. Brirtouenus

3.9

SAnpo — perynsTopHslii HeHTp kiIeTku. CTpoeHue siapa: siaepHas 000JI0uKa,
KapuoIlIa3Ma, XpOMAaTHH, SAPBIIIKO. XPOMOCOMBI

3.10

TpchnopT BCIICCTB B KJICTKC

H(I/ISHGI[GS[TCJ’IBHOCTI) KIJICTKHU

4.1

OOMeH BeIeCTB, WK METa0oIu3M. AcCUMMITAIUS (TIIACTUYECKUI 0OMEH)
U TUCCUMIIISIINS (SHEpreTHYeCcKuii OOMEH) — JIBE CTOPOHBI €INHOTO
nporecca Merabonusma. Tunsl oOMeHa BelecTB: aBTOTPO(DHBIHN U
rerepoTpodHblii. Poib (hepMeHTOB B 0OMEHE BEIIECTB U NPEBpAICHHN
JHEPTUH B KIETKE

4.2

®dorocunres. CBeToBas u TeMHOBas (a3bl hoTocuHTe3a. Peakuun
dotocunTe3a. IpdexTruBHOCTH oTOCHHTE3a. 3HAUCHHE (DOTOCHHTE3A IS




KHU3HH Ha 3emuie. Bimsinue ycnoBwii cpepl Ha GOTOCHUHTE3 U CIIOCOOBI
IIOBBIIICHNS €TI0 IPOJYKTUBHOCTH Y KYJIBTYPHBIX PACTCHUM.

XemocuHTe3. XeMOCHHTE3UpyoIue 0akTeprun. 3HaueHNEe XeMOCHHTE3a
JUIs1 )KU3HU Ha 3emiie

4.3

DHepreTHyeckuii 0OOMeH B KJeTKe. Paciienienne BemecTs, BbIICICHHE U
aKKyMYJIMPOBAaHUE SHEPTHH B KJIETKE. DTaIbl JHEPreTHYECKOro 0OMEHa.
I'muxonus. bposkenne u ero Buabl. KucnopoaHnoe okucieHue, Win
KJIETOYHOE JbIXxaHue. DPPEKTUBHOCTh SHEPTETUIECKOT0 OOMEHa

4.4

Peakiun marpuyHoro cunresa. ['enernueckas uapopmanus u JJHK.
Peanuzarus reHeTrndeckoit nHGOpMaNKK B KIeTKe. [ eHeTHUecKuit Koz u
ero ceorcra. Tpanckpunuus — Marpuusbii cuate3 PHK. Tpancisanus —
ouocunTe3 Oenka. KogupoBanue aMuHOKHCIIOT. Posik pubocom B
OuocuHTese Oenka

4.5

HexkneTounsie (hopMbl kU3HH — BUPYCHL. ICTOpHS OTKPBITUS

Bupycos (/1.1. BanoBckwuit). OCOOCHHOCTH CTPOCHHS U
KU3HEesITeNIbHOCTU BUpPYCOB. bakrepuodaru. bone3nu pacrenui,
KUBOTHBIX U Y€JIOBEKa, BhI3bIBAEMbIe BUpycamu. Bupyc nmmynonedunnta
yesoBeka (BUY) — Bo30ymutens CIIN/la. [Tpodunaktruka
pacnpocTpaHEeHUs] BUPYCHBIX 3a00JI€BaHUI

Pasmuoxxenne u HHIUWBHUAYAJIBbHOC PA3BUTHUC OpraHHU3Ma

5.1

KiteTouHbIii UK, WK )KU3HEHHBIN UK KiIeTkd. MaTepdasza u MuTO3.
[Ipoueccel, mpoTekatoiue B uHTepase. Perunkamus - peakus
matpuuHoro cunresa JJHK. Ctpoenune xpomocom. XpoMOCOMHBII HabOp
— KapuoTHIl. JIUMIOUIHBIA U TalIONIHBII XPOMOCOMHBIE HAOOPBHI.
Xpomatuasl. [{uTonornyeckne OCHOBBI PAa3MHOKEHUS ¥ MHIVUBHIYAIBHOTO
pa3BUTHUS OPTaHU3MOB.

Jenenue knerku — muto3. Cragun mutosa. [Iponeccsl, npoucxoasiue Ha
Pa3HBIX CTaAUAX MUTO3a. BMOIOTMYECKUI CMBICII MUTO3a

5.2

cDOpM]':I Pa3MHOXEHHA OPraHUu3MOB!: 0ecIoI0€ | IMOJIOBOE. Bugsr
OecIoJioro Pa3MHOXKEHU: ACTICHUE HAIBOC, IOYKOBAHUEC OJHO— U
MHOT'OKJICTOYHBIX, cnop006pasoBaHHe, BETCTATUBHOC PA3MHOKCHHC.
I/ICKyCCTBeHHOG KIIOHMPOBAHUEC OPTraHU3MOB, €0 3HAUYCHUEC AJId CCIICKINN

5.3

ITonoBoe PAa3MHOKCHHUE, €0 OTIINYUSA OT OecnoJoro.

Metioz. Ctaauu meiio3a. [Iponeccel, Mporcxoasive Ha CTaIuaX Meno3a.
[ToBenenne xpomocom B mero3e. Kpoccunrosep. buonornyecknii cMbIca U
3Ha4YeHue Meio3a

5.4

I"ameTorenes — nporecc 06pa3zoBaHUs MOJIOBBIX KIETOK Y )KUBOTHBIX.
[TonoBbIe xene3bl: CEeMEHHUKHU U sMYHUKH. OOpa3oBaHue U pa3BUTHE
TIOJIOBBIX KIIETOK-TaMeT (CIIepMaTO30H /I, SHIEKIIETKA) — ClIepMaToreHe3
ooreHe3. OcCOOEHHOCTH CTPOEHHUS AULEKIIETOK U CIIEPMAaTO30UI0B.
OnnonorBopenue. [laprenorenes




5.5

WNuauBuayanbHOe pa3BuTHE (OHTOreHe3). IMOPHOHAIBHOE PA3BUTHE
(amOpuorenes). Dranbl SMOPHOHAIBHOTO PA3BUTHSI Y TO3BOHOYHBIX
’KUBOTHBIX: IPOOJICHHE, TacTPyIIslysi, opranorenes. [loctamMmOpuoHaibpHOe
pasBuTHe. THITBI TOCTIMOPHOHAIIBHOTO PA3BUTHUS: MIPSMOE, HEIIPSMOES
(muuuHOYHOE). BinsiHue Cpe/ibl Ha pa3BUTHE OPTAHU3MOB; (PAKTOPHI,
CIIOCOOHBIC BBI3BIBATH BPOXKIEHHBIC YPOJICTBA.

Poct u pa3zeutue pacrenuil. OHTOreHe3 LIBETKOBOI'O PACTEHUS: CTPOECHUE
CEMEHH, CTaJUU PA3BUTHUS

HaCJ'IeI[CTBeHHOCTB 1 USMEHYUBOCTH OPraHn3MOB

6.1

[Ipeamer u 3anaun renetuku. Mcropus pazsutus renetuku. Brian
POCCUICKUX U 3apyO€KHBIX YUEHBIX B Pa3BUTHE T'€HETUKU. MeTO bl
reHeTukd (THOPUI0TIOTHUSCKHA, IIMTOTCHETUYECKUH, MOJIEKYIIIPHO-
reHeTruueckuii). OCHOBHBIC TEHETHUYCCKHE MOHATHS. [ eHeTHUeCKast
CUMBOJIMKA, UCIIOJIb3YyEMAas B CX€MaxX CKpEIIMBaHUN

6.2

3aKOHOMEPHOCTH HacJ€ZJ0BAHUS IPU3HAKOB, YCTaHOBJIEHHBIE [
Mennenem. MoHoruGpuaHoe ckperyBanue. 3aKoH eIMH000pa3us
ruOpu0B nepBoro nokoseHus. [lpasuno nomuHupoBanust. 3aKoH
paciuerieHus npu3HakoB. ['unoresa yncrors! ramert. [lonHoe n HenonaHoe
JIOMUHUPOBAHUE.

JurubpuaHoe cKpelmmuBaHue. 3aKOH HE3aBUCUMOT'0 HACIECIOBAHUS
npu3HaKoB. LluToreneTnyeckue OCHOBBI AUTUOPUIHOTO CKPEUTUBAHUSI.
AHnanusupyrouiee ckpeniuBanue. Vcrnonb3oBaHue aHaIU3UPYIOLIETO
CKpEIMBAHUSA JUIsl ONIPEICIICHUs TeHOTUIa ocoou

6.3

CuemuieHHoe HacienoBaHue npusHakoB. Padora T. Moprana no
CLICTUIEHHOMY HacJIEJOBAHHUIO TeHOB. Hapylenue cuenieHus reHoB B
pe3yabTaTe KPOCCUHIOBEpa. XPOMOCOMHAasI TEOPHsI HACIIEICTBEHHOCTH.
I'eneTnyeckue KapThl.

I'enetuka nomna. XpOMOCOMHOG OIIPCACIICHUC 110JIa. AYTOCOMLI 1 ITOJIOBBIC
XPOMOCOMBEI. I'omorameTHBIC U TeTCpOraMETHLIC OPraHU3MBbl.
HacnegoBanue MPHU3HAKOB, CHUCIUICHHBIX C I10JIOM

6.4

N3meHunBoCTh. BHIbl N3MEHUNBOCTH . HEHACIEACTBEHHAS U
HacyencTBeHHas. Poib cpezibl B HEHACeCTBEHHOW N3MEHYUBOCTH.
XapakTepucTiuka MOAU(PUKAIMOHHON N3MEHYUBOCTH. BapuaoHHbIi psj
u BapuannoHHas kpuBas. Hopma peakiuu npusHaka. KoianuectBeHHble 1
KaueCTBEHHBIEC IPU3HAKU U UX HOpMa peakiuu. CBolicTBa
MOIU(PUKAITIOHHON U3MEHUYUBOCTH

6.5

HacnenacrBeHnas, Wik TeHOTHIINYECKAs, U3MEHYHMBOCTL. KoMOMHAaTHBHAS
W3MEHUYUBOCTh. Meii03 U MOJI0BOII Mpoiiecc — 0CHOBa KOMOMHATHBHOM
M3MEHYMBOCTH. MyTalnimoHHas N3MEHYHBOCTh. Kimaccudukarus MmyTarmii:
TE€HHBIE XPOMOCOMHBIE, TeHOMHBIE. HacToTa U MPUYMHBI MyTaLIHA.
Myrtarenssie ¢pakTopbl. 3aKOH TOMOJIOTHYECKUX PSII0B B HACJIECTBEHHOM
n3MeHunBocty H.M. BaBunosa




6.6

I'enetuka yenoseka. Kapuorun yenoBeka. OCHOBHbIE METO/AbI TEHETUKU
YeJIOBEKA. TEHEAJIOTHYECKUH, OIM3HEI[OBBIN, [IUTON€HETHIECKUM,
OMOXUMHUYECKHI, MOJIEKYJISIpHO-TeHeTHYecKui. CoBpeMeHHOE
onpe/ielIeHUE TeHOTHUIIA: TIOJTHOTEHOMHOE CEKBEHUPOBAHUE,
TEHOTUIIUPOBAaHUE, B TOM yucie ¢ nomouisto [1IP-ananu3a.
Hacnencreennsie 3a00JIeBaHMs Y€JIOBEKA: TeHHbIE 00J€3HU, OOJIE3HU C
HaCJIEACTBEHHOH IIPEaIpacioIOKEHHOCTHIO, XPOMOCOMHBIC OOJIC3HHU.
ComaTHnueckue U TeHepaTHBHBIC MyTalluu. [[pUHIIUIIBI 310pOBOTO 00pa3a
YKU3HH, TUarHOCTHKH, TPO(HIIAKTUKY U JICYCHHS TCHETUUECKUX 0O0JIe3HEH.
Menuko-reHeTH4eCKOe KOHCYJIbTUPOBAaHUE. 3HAUCHHE MEIUIIMHCKOMN
TCHETUKH B MPEIOTBPAILICHUH U JICYCHUU TCHETHYECKUX 3a00JI€BaHUMA
YyeJIoBeKa

Cenexnust opranu3MoB. OCHOBBI OMOTEXHOJIOTUU

7.1

Cenekius Kak HayKa M MpoLecc. 3apokKICHUE CEJIEKIIUU U JOMECTUKAIHS.
VYuenue H.W. BaBuiosa o ieHTpax mpouCXOXKACHUS U MHOTOOOpa3us
KYJIbTYPHBIX pacTeHui. LIeHTphI MPOUCXOKICHUS JOMAIIHUX KUBOTHBIX.
Coprt, nopoaa, mramMmm

7.2

CoBpeMeHHbIE METOBI CeNIeKINH. MacCoBBIN U HHIUBUYaJIbHBIA OTOOPHI
B CEJIEKIIMH PACTEHUM U KUBOTHBIX. OLIEHKA SKCTEPhEPA.
bii3kopoicTBEHHOE CKpelTuBaHue — MHOPUAUHT. YncTas TUHUS.
CkpemuBaHue YUCTHIX JIUHUA. ['eTeposuc, unu rudpuaHas cuia.
Heponctsennoe ckpemuBanue — ayropuauar. OTnanéHHas ruopuan3anis
u e€ ycriexu. ICKyCCTBEHHBIN MyTareHes3 U Moay4eHue MOJIUILIOUI0B.
JloCTHXKEHUS CeNEKIIMU PaCTEHUM, )KUBOTHBIX 1 MUKPOOPTaHU3MOB

7.3

buoTtexHonorus kak orpaciib Iporu3BOJACTBA. [ eHHas MH)KEHEpHsl. DTarlbl
coznanus pekomOuHantHoi JIHK u Tpancrennsix oprannsmoB. Kiietounas
nHxeHepus. Knerounsie KyabTypbl. MUKpOKJIOHAIbHOE PAa3MHOKEHUE
pactennii. KitoHMpoBaH1e BBICOKOIIPOIYKTUBHBIX CEIbCKOXO03HCTBEHHBIX
OpPraHU3MOB. DKOJIOTHYECKUE U dTHYeckue npodiaemsl. MO —
TeHETUYECKU MOJU(PHUINPOBAHHBIE OPraHU3MbI

11-ii KJIACC

IIpoBepsiemble TpeGoBaHus K pe3yiabTraram ocBoeHus OOII

Kon
NpoBepPsIeMoOro
pe3yJjabTara

IIpoBepsiemble npeaMeTHbIe pe3yabTaThl ocBoeHus OOII OO0

CchopMupoBaHHOCTH 3HAHUHN O MeCTE U POJIH OHOJIIOTUU B CUCTEME
HAy4YHOT'O 3HAHMS €CTECTBEHHBIX HayK, B (popMHupoBaHUHI

COBPEMEHHOM €CTECTBEHHO-HAyYHOW KapTUHBI MUPa U HAYYHOTO
MHUPOBO33PEHHUS; O BKJIa/I€ POCCUICKUX U 3apyOeKHBIX yUEHBIX-ONO0JIOTOB
B Pa3BUTHE OMOJIOTUH; PYHKIIMOHAIBHOM IrPaMOTHOCTH Y€JIOBEKa JIJIs
pelIeHns KU3HEHHBIX 3a7a4

YMeHHe pacKpbhIBaTh COepKaHUE OMOJIOTHIECKUX TEPMUHOB U TTOHSTHMN:




BUJI, IOMYJIAIUS, TeHO(DOH/I, SBOJIIOLINS, IBUXKYIINE CHIIbI ((pakTOpbI)
HBOJIIOIUH, TPUCIIOCOOICHHOCTh OPraHU3MOB, BUZI000pa30BaHue,
IKOJIOTHYECKUE (PaKTOPhI, SKOCHCTEMA, TPOAYIICHThI, KOHCYMEHTHI,
PEAYIEHTHI, IIETH MUTAHUs, SKOJIOTHYECKas MIpaMua, OMOTeoeHO3,
ouocdepa

VYMeHue uziarath OMOJOrHYecKre Teoprun (IBOJrOIMOHHAs Teopus Y.
JlapBuHA, CHHTETHYECKAsI TCOPHUs IBOJIFOIMH), 3aKOHBI U 3aKOHOMEPHOCTH
(3apompimeBoro cxozactea K.M. bapa, yepenoBanust riiaBHbIX
HampalieHu# U myTeit sBororuu A.H. CeBepiioBa, yaenus o Ouocdepe
B.U. BepHuackoro), onpeaensTh PaHUIbI UX TPUMEHHUMOCTH K KHBBIM
crcTeMam

YMeHue BIajeTb METOAaMU HAyYHOTO MTO3HAHUS B OMOJIOTUH
(HaburoIeHHe M ONIMCAHUE KHUBBIX CHCTEM, ITPOLIECCOB U SIBJIICHHH;
OpraHu3alys 1 poBeieHue OUOIOrHYECKOT0 SKCIIEPUMEHTA, BbIIBUKEHHE
TUIIOTE3bI; BBIABICHUE 3aBUCUMOCTH MEXKY UCCIIENYEMbIMU BEIUYMHAMY,
00BSICHEHHUE TOJTYYCHHBIX PE3YJIbTATOB, UCTIOIB30BaHHBIX HAYYHBIX
IIOHATHUM, TEOPUH U 3aKOHOB; YMEHME J€JIaTh BHIBOJIBI HA OCHOBAHUU
MOJYYCHHBIX Pe3yIbTaTOB)

YMeHue BBIJIEIATh CYIIECTBEHHBIC MPU3HAKU CTPOCHUSI OMOTOTHYECKUX
O00BEKTOB: BUOB, MOIMYJISIIHMA, TPOIYLEHTOB, KOHCYMEHTOB, PEIyLIEHTOB,
OHMOTCOIIEHO30B M SKOCUCTEM; OCOOSHHOCTH MPOIIECCOB HACIICICTBEHHOM
W3MEHYMBOCTH, €CTECTBEHHOTO 0TOOPA, BHI000pa30BaHMS,
MPUCTIOCOOJICHHOCTH OPTaHU3MOB, JCHCTBHSI SKOJIOTHYECKHUX (PaKTOPOB Ha
OpraHu3Mbl, IEPEHOCA BEIIECTB U MOTOKA YHEPIUU B SKOCUCTEMAX,
AHTPONOTCHHBIX U3MEHEHUI B DKOCUCTEMAaX CBOEH MECTHOCTH,
KpYroBOpOTa BEIIECTB U OMOT€OXUMUYECKUX IIUKIIOB B buochepe

YMCHI/IG HpI/IMCHflTI) HOJ'Iy‘-ICHHBI@ 3HAHUA OJI1 O6T)$[CH€HI/I$[ 6I/IOJ'IOFI/I‘-ICCKI/IX
MIPOLIECCOB U SABIICHUH, 1711 MPUHATHUS IPAKTHUECKUX PEIICHHI B
MMOBCEAHEBHOM JKU3HHU B LIEIAX 00eceueHUs 0€30I1aCHOCTH CBOETO
3JI0pPOBbS U 3IOPOBBS OKPYKAIOIIUX JIF0/IeH, COONIOIEHUST HOPM
IPAMOTHOTO ITOBEJICHUS B OKPYKAIOIIEH MPUPOAHON Cpesie; MOHUMAaHUE
HE0OXOIMMOCTH MCIONb30BaHUs JOCTUKEHUH COBPEMEHHON OHOIOTHH
JUTSL PAIlHOHAIBHOTO MTPHPOIOTIONB30BAHUS

YMeHue pemiath 371eMeHTapHble OMOJIOTMYECKHE 3a/1a4k, COCTABIISATh
CXEMBI ITEPEeHOCa BEIIECTB U SHEPTHU B 9KOCUCTeMax (LeH MUTAHHS)

YMeHue BBINOIHATH Ta00paTOPHBIE U MPAKTUYECKHE PabOThl, COONIIOIATh
IpaBmwia Ipu padboTe ¢ yueOHbIM U 1a00paTOPHBIM 000PYAOBAHUEM

YMeHne KpUTUYECKH OLIEHUBATh U UHTEPIPETUPOBATH HHPOPMALIUIO
OMOJIOrMYECKOI0 COJIepKaHus, BKIIOYAIOUIYIO [ICEBIOHAYYHbIE 3HAHUS U3
paznuunbx ucrounnkoB (CMU, HaydHO-TIONMYIISIpHBIE MaTEepHAbI);
paccMaTpuBaTh MI100ATBHBIE SKOJIOTHYECKHE TPOOIEMBI COBPEMEHHOCTH,
(bopMHPOBATH O OTHOILIEHUIO K HUM COOCTBEHHYIO MO3HUIIHIO
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YMeHue co3iaBaTh COOCTBEHHBIC TUCHMEHHBIC U YCTHBIE COOOIICHNS,
0000111as1 OMOJTOTHYECKYIO HH(POPMAIIUIO U3 HECKOJIBKIX UCTOYHUKOB,
IPaMOTHO UCTOJIH30BaTh MOHATUHHBIN anmapar OMOJIOTHI




IIpoBepsiemble 31€eMeHTHI COAEPKAHNS

Kon

IIpoBepsieMble YJ1eMEHTHI COTePKAHUS

DBOIIOIMOHHAST OMOIOT U

1.1

9BOJ’II—OHI/IOHHa${ TCOPUAg U e€ MecTO B OMOJIOTHH.

CauzerenbcTBa 3BOIONMH. [[aneoHTOI0OIHYECKUE: TOCIE0BATEIbHOCTD
MOSIBJICHUS BUJIOB B ITAJICOHTOJIOTMYECKON JIETOMHCH, IIEPEX0IHBIE (POPMBI.
buoreorpaduyeckue: cxoacTBO U paznuune GayH u HIop MaTepUKOB U
OCTPOBOB. DMOPHOIIOTHYECKHE: CXOJICTBA U PA3INIUs SMOPHOHOB Pa3HBIX
BUJIOB NTO3BOHOYHBIX. CpaBHUTEIHHO-AaHATOMUYECKHE: TOMOJIOTHYHBIE,
aHAJIOTUYHBIC, PYAUMEHTAaPHBIE OPraHbl, aTaBU3MBI.
MonexyasipHOOMOXMMHYECKHE: CXOJCTBO MEXaHU3MOB HACIIEICTBEHHOCTH
Y OCHOBHBIX METa0OJIMYECKHX ITyTeH Y BCEX OPraHM3MOB

1.2

OpoumounonHas Teopus Y. [lapeuna. [Ipeanoceliiku BOSHUKHOBEHUS
JapBUHU3MA. J[BUKYIIME CUJIBI DBOJIIOLMHU BUIOB 110 [JapBUHY
(130BITOYHOE PA3MHOMKEHUE IIPH OTPAHUYCHHOCTH PECYPCOB,
HeonpeenéHHas U3MEHYMBOCTh, 00pb0a 3a CyLIECTBOBAHHUE,
€CTECTBEHHBII 0TOOP)

1.3

Cunrernueckas Teopusi 3Bosroud (CTD) U OCHOBHBIC €€ MOJ0KEHUS.
MuxkposBomntorusa. [Tomynsmus Kkak eIMHUIA BUAA U SBOJTIOLUN
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JIBrokymime cuiibl ((hakTopsl) IBONOLHUN BHIOB B IPUPOe. MyTallMOHHBIN
mponecc u KOMOMHATUBHAsI U3MEHYNBOCTD. HOHy.H?IIII/IOHHBIC BOJIHBI 1
npeiid renos. M3onsuus u murpanus. EctectBenHsIi 0TOOp —
HaTPaBISIOMUH (GakTop BoIOIMH. POPMBI €CTECTBEHHOTO 0TOOpA.

[IpucnocoOaeHHOCTh OPraHU3MOB KaK pe3yibTaT 3Bostouu. [Ipumepst
pUCIIOCOOTIEHUH y OpraHu3MoB. ApoMopd0o3bl U UIH0AAANITALUH.

Bun u BunoobpazoBanue. Kpurepuu Buna. OcHoBHBIE (HOpPMBI
BH1000pa30BaHUs: TeOrpaPuIECcKOE, IKOJIOTHIECKOE

1.5

MaxkposBomrorusi. @opmel 3BoIONUEN: (UIETUYECKAs, TUBEPTeHTHAS,
KOHBEpreHTHas, napaienabHas. HeodpatuMocTs 3BOTIOINN

Bo3HuKHOBEHME 1 pa3BUTHE KU3HU Ha 3eMJie

2.1

JloHay4yHbI€ PEACTABICHUS O 3apOKICHNN KU3HU. HaydHble runoresbl
BO3HUKHOBEHUS )KU3HU Ha 3emJie. abMoreHe3 U maHcnepMusi. XuMudeckas
ABOJIIOLMSL. DKCIEPUMEHTAIbHOE TTOATBEPKICHINE XUMUYECKON IBOJIIOLINH.
HauanbHble sTansl Ononoruueckoii sBomtonun. ['nnoresa PHK-mupa.
[IepBble kneTKH U UX IBOMOIUA. POPMUPOBAHME OCHOBHBIX I'PYIII KMBBIX
OpraHUu3MOB

2.2

Pa3BuTHe xxu3HM Ha 3eMiie 1o 3paM U nepuojaM. Katapxeil. Apxeickas u
nporepo3oiickas 3pbl. [laneo3oiickas 3pa u €€ nepuoabl: KeMOPUIMCKHIA,
OPJAOBUKCKUU, CUITYPUNCKHM, TEBOHCKUHI, KAMEHHOYTOJIbHBIN, IEPMCKHM.




Me3so30iicKkas 3pa U €€ IepUoAbl: TPHACOBBIN, FOPCKUH, MEJIOBOM.

Kaiino3zoiickas 3pa v €€ nepuo/ibl: MajeoreHOBbI, HEOT€HOBBIM,
AQHTPOIOTC€HOBBIN. XapaKTepUCTUKA KJIMMaTa U T'€0JIOTHYECKUX MPOLIECCOB.
OCHOBHBIE 3Tanbl YBOJIIOLMN PACTUTEIBLHOTO U )KUBOTHOT'O MUpA.
Apomopdo3sl y pacTeHHid U KUBOTHBIX. [losiBIIeHME, paciBeT U
BBIMUPAHUE TPYII >KMBBIX OPraHU3MOB

2.3

Cucrema OpraHu4YeCKOro MMpa Kak oTpakeHue 3Bononuu. OCHOBHBIE
CUCTEMATUYECKUE IPYIIIBI OPraHU3MOB

2.4

OBoronus YeaoBeka. AHTPOIIONIOrHs Kak Hayka. Pa3Butue
IIPEJCTABICHUN O IPOUCXOKIECHNUN YeI0BeKa. MeTo bl U3yUeHUs
anTponoreHe3a. CXoJCTBa U pa3inyus YeJIOBEKA U )KUBOTHBIX.
CucrtemMaTH4ecKoe MoJI0’KEHHE YETI0BEKa.

JBmxymue cuibl (pakropsl) anTpororenesa. HacnencreenHast
M3MEHYMBOCTD M €CTECTBEHHBIN 0TOOp. OOIIECTBEHHBIH 00pa3 )KU3HH,
M3TOTOBJICHHE OPYAUHN TPY/a, MBIIUICHHE, PEUb

2.5

OCHOBHBIE CTaIMM M BETBU HBOJIIOIIMN YEJIOBEKA: aBCTPAIONIUTEKH,
UYenosek ymenslil, Yenosek npsamoxoasauuii, YenoBek HeaHAEpTaIbCKUH,
UYenosek pazymHbIid. Haxoaku MCKOMMAEMbIX OCTAHKOB, BPEMS
CYLIECTBOBaHMSI, 00JIACTh pacCIpOCTpaHeHus, 00BEM rOJIOBHOTO MO3Ta,
00pa3 KU3HU, OpYyIUs

2.6

Yenoseueckue pacbl. OCHOBHbIE OOJIBIIINE PACKl: €BPOIIEOUIHAS
(eBpaswmiickast), Herpo-aBcTpanoniHas (IKBaTOpHAaIbHAas), MOHTOJIOH THAS
(asmatcko-amepukaHckas). UepThbl MPUCIIOCOOICHHOCTH MTPEACTaBUTEIICH
YeJI0BEYECKUX Pac K YCJIOBUSAM CYLECTBOBaHUS. EQUHCTBO YelI0BEYECKUX
pac. Kputuka pacuzma

OpranusMsl 1 OKpyKarolas cpeaa

3.1

DKoJ0rus Kak HayKa. 3a7adu ¥ pa3zienbl IKOJIOTuu. Metoasl
9KOJIOTUYECKUX UCCIIEOBaHUI. DKOJIOrHYecKoe MUPOBO33peHue. Cpebl
OOUTaHUsI OPraHU3MOB: BOJIHAs, HA3€MHO-BO3/IYIIIHAsA, TOYBEHHA,
BHYTpUOpPTaHU3MEHHAas

3.2

Okonorudeckue paxtopsl. Knaccudukanus s3K0JI0rnyeckux pakTopos:
abnoTuyeckue, OMOTUYECKHE U aHTPOIIOTeHHbIE. JIeHCTBHE IKOIIOTHYECKUX
(hakTOpPOB HA OPTaHU3MBI

3.3

Abunotnyeckue GpakTopbl: CBET, TEMIEPATypa, BIAKHOCTD.
®dotonepuoansm. Ilpucnocobnenuss opraHu3MoB K JeHCTBUIO
abuotnyeckux ¢akTopoB. buongornueckue puTMbI

3.4

buotnueckue dakropsl. Buabl OnoTHYeckux B3aUMOACHCTBUI:
KOHKYPEHIIHsl, XUITHUYECTBO, MTapa3uTH3M, MyTYyaJInu3M, KOMMEHCAIN3M
(Hax1eOHMYECTBO, KBAPTHPAHTCTBO), aMEHCAIM3M, HEHTpaIN3M. 3HaYCHUE
OMOTHUYECKUX B3aMMOJECHCTBHIM JIIsl CYIIECTBOBAHHUSI OPIraHU3MOB B
MPUPOJIHBIX COOOIIECTBAX




3.5

OKOJIOTUYECKHE XAPAKTCPUCTHUKHU TTOMYJISALIUHA. OcHOBHBIC TOKA3aTCIN
IMONYIALMU . YUCIICHHOCTD, INIOTHOCTh, POXKAAEMOCTh, CMCPTHOCTD,
IpUpOCT, MUTpALIUA. ]_II/IHaMI/IKa YHUCJICHHOCTHU IMOIYJIALUA U eé peryjsinus

COO6H_I€CTBO 1 3KOJIOTHUYECKUEC CUCTEMBI

4.1

Coo00111eCTBO OpraHU3MOB - OMOIIeH03. CTPYKTYphl OMOIICHO3a: BHIOBA,
poCTpaHCTBEeHHas!, Tpoduueckas (mureBas). Bunbl-nomMmuHanTel. CBSI3H B
onoleHo3e

4.2

Dkosoruueckue cucrteMsl (dkocuctemsr). [lonsTue 00 sKocucTeMe U
6I/IOFCOHCHO3C. CDYHKI_[I/IOHaJIBHLIe KOMITOHCHTBI 3KOCUCTECMBI.
IPOJYLEHTHI, KOHCYMEHTBI, peAyLeHThl. KpyroBOpOT BEIIECTB U MTOTOK
3Hepruu B 3kocucreme. Tpopuueckue (MUIIeBbie) YPOBHU 3KOCHCTEMBI.
[MTumessle nenu u cetr. OCHOBHBIE ITOKA3aTENN YKOCHCTEMBI. Oromacca,
MMpoaAYyKIHA. DKOJIOTHYECKHUE HI/IpaMI/II[BI: npoaAyKUuuu, YuCJICHHOCTH,
6uomaccel. CBOICTBa HKOCUCTEM: YCTOHUMBOCTh, CAMOPETYJIALIUA,
pasButue. Cykueccus

4.3

[Ipupoanbie 3KOCUCTEMBL. DKOCUCTEMBI 03EP U PeK. DKOCUCTEMAa XBOMHOTO
WJTU IIUPOKOJIUCTBEHHOTO JIeca.

AHTpPOIIOr€HHBIE IKOCUCTEMBI. ATPOIKOCUCTEMBI. Y pOOIKOCUCTEMBI.
buonoruyeckoe u X03UCTBEHHOE 3HAYEHUE arPOIKOCUCTEM U
yp6oskocuctem. bruopaznoobpasue kak (GakTop yCTOHYNBOCTH IKOCHUCTEM.
CoxpaHenue OMOJIOrMYECKOro pa3HOOOpa3us Ha 3emiie

4.4

VYuenue B.U. Bepnanuckoro o 6uocdepe. I'paHuiibl, cOCTaB U CTPYKTYypa
o6uocdepsr. XKupoe BemecTBo u ero ¢pyHkuuu. OcodeHHoctr 6uochepsl
KaK riI00anbHON 3KOCHCTEMBI. JIMHAMUYECKOEe paBHOBECHE U 0OpaTHas
cBs3b B Onocdepe. KpyroBopoTsl BEemeCcTB 1 OMOT€OXUMUYECKHUE ITHKITBI
aneMeHToB (yriepona, a30Ta). 30HaIBHOCTh OHochepbl. OCHOBHBIE OHOMBI
CyIIH

4.5

YenoBeuecTBO B Onocdepe 3eminu. AHTPONOTEeHHbIE H3MEHEHUS B
ouocdepe. ['odanbHBIE SKOTOTUYECKHUE TPOOJIEMBI.

OcHoBa paloHaIbHOrO YIPaBICHUs IPUPOJHBIMU PECYPCaMU U UX
ucnosib3oBanue. JlocTikeHust OMOJIOTMH U OXpaHa MPUPOIbI




[Iepedyenp npoBepsieMmbix Ha EI'D o 6uosoruu
TpeboBaHmil K pezysbratam ocBoeHus OOIT COO

Kon
NPoBePSIEeMOro
TpeOOBaHUS

IIpoBepsiemble TPeOOBAHUSA K MPEAMETHBIM Pe3yJIbTATAM OCBOCHHS
OOII COO Ha ocHoBe PI'OC

CdopMupoBaHHOCTH 3HAHUN O MECTE U POJIK OMOJIOTHH B CHCTEME
€CTECTBEHHBIX HAYyK, B (JOPMHUPOBAHUN COBPEMEHHOU
€CTECTBCHHOHAYYHOW KapTUHBI MUPA, B IIO3HAHWU 3aKOHOB MPUPOIBI U
PELICHUH KU3HCHHO BaXKHBIX CONMATBHO-ITHUYECKUX, IKOHOMUYECKHX,
HKOJIOTHYECKUX MPOOIIEM YEIOBEUECTBA, @ TAKXKE B PEILICHHH BOIIPOCOB
PalMOHAIBHOTO TIPUPOJIONIONB30BaHUS, B (POPMUPOBAHHH IIEHHOCTHOTO
OTHONICHHUS K MPUPOJIE, OOIIECTBY, YETOBEKY; O BKIIAAC POCCUNCKHUX U
3apyOEKHBIX YUEHBIX- OMOJIOTOB B pa3BUTHE OMOJIOTHH

Bnagenue cuctemoli 3HaHUNM 00 OCHOBHBIX METOJIaX HAy4YHOT'O IIO3HAHMS,
UCIIOJIb3YEMbIX B OMOJIOIMYECKUX UCCIIEI0BaHUAX KUBBIX OOBEKTOB U
HKOCHCTEM (OIHMCaHKE, U3MEPEHHE, IPOBEACHHE HAOIIOICHUIA);
crioco0amMHM BBISIBJIIEHUS U OLICHKH aHTPOIIOT€HHBIX U3MEHEHHUH B IPUPOJE.

YMeHue BbIIBUTaTh TUTIOTE3bI, IPOBEPSITh UX IKCIEPUMEHTAIbHBIMU
cpelacTBaMu, GopMyIupys Lelb UCCIEI0BaHuUs, aHATU3UPOBATh
MOJTy4YEHHBIEC PE3YNbTAThI U JAENaTh BHIBOIBL.

BeolsiBlIeHHE 3aBUCHUMOCTH MEXKIY UCCIENYEMbIMU BEIIMYUHAMH,
00BSICHEHHUE TTOYUYEHHBIX PE3YIbTaTOB U (POPMYITHPOBAHNE BBIBOJIOB C
UCIIOJIb30BAHUEM HAYYHBIX ITOHATUHN, TCOPUN U 3aKOHOB

YMeHue BinaeTh CUCTEMOI OMOJIOrMYECKUX 3HAHUH, KoTopast
BKJIIOYAET: OCHOBOMOJIAraroIye 61oIorn4eckue TEPMUHbI U TOHSATHUS
(KM3HB, KJIETKA, TKaHb, OPT'aH, OPraHU3M, BUJI, TIOMYJISIHS, IKOCHCTEMA,
OuoreHo3, Ouocdepa; MeTaboIM3M, rOMEOCcTa3, KJICTOYHBI UMMYHUTET,
O6unocuHTe3 Oenka, OMONOIMMEPBI, AUCKPETHOCTD, CAMOPETYIISIIIMS,
CaMOBOCIIPOU3BEJEHUE, HACIEACTBEHHOCTh, U3MEHYUBOCTD,
9HEPro3aBUCHMOCTh, POCT U Pa3BUTHE); OMOJIOTHYECKHE TCOPUH:
xierouHas teopus T. llIsanna, M. Illneiinena, P. Bupxosa; kiioHanbHO-
cesniektuBHOro nMMynurera I1. Opnux, .. MeununkoBa, XxpoMOCOMHast
TEeOpHs HacleACTBeH-HOCTU T. MopraHa, 3aKOH 3apOABIIIEBOIO CXOICTBA
K. bapa, sBomoninonnas teopus Y. JlapBrHa, CHHTETHYECKAs TEOPUS
HBOJIIOLMH, Teopus aHTpororeHe3a Y. [lapuHa; Teopust OMoreoneHo3a
B.H. Cykauéa; yuenue H.I1. BaBunoBa o neHTpax MHOroodpasus u
IIPOUCXOXKIECHUS KyIbTYpHBIX pacTeHuii, yueHue A.H. CeBeprosa o
IyTSX U HANPaBIECHUSX dBosronny, yuenne B.M. Bepranackoro - o
onocdepe); 3akoHbI (€AMHOOOPA3Us TOTOMKOB TIEPBOTO MOKOJICHUS,
paclIeTUIeHNs] IPU3HAKOB, HE3aBUCUMOI'0O HACIEA0BaHU IPU3HAKOB [
MeHens; CLEIIIEHHOT0 HACJIeI0BaHUsl IPU3HAKOB U HAPYILIEHUs
cuerieHus reHoB T. MopraHa; roMOJIOTHYECKHUX PSAIOB B
HacaeAcTBeHHOU u3MeHunBocty H.M. BaBuiioBa; reHeTH4eCKOro
paBHoBecus [x. Xapnu u B. BaitnOepra; 3apoapimieBoro cxonacraa K.




bapa; 6uorenernueckuii 3akon J. ['exkenst, @. Miosiepa); MIPUHIIUAIIBI
(4MCTOTHI raMeT, KOMIUIEMEHTApHOCTH); npaBmia (MuHuMyma HO.
JInOuxa, 3KOJOTHYECKON ITUPaAMHIBI YHCEN, OMOMACChI U

SHEPrHH); TUNOTe3b! (koanepBaTHoi A.M. OnapuHa, IepBUYHOTO
oynbona . Xonaeitna, mukpochep C. Dokca, pubo3uma T. Uek)

YmMmenue peiaTh IMOUCKOBEIC OMOJI0OruYecKue 3a4a4U, BBISIBIISITH
MPUIUHHO-CIICACTBCHHBIC CBA3U MCKIY UCCIICAYCMbIMU
OMOJIOrMYECKUMU O6’B€KTaMI/I, ImpoueccamMu U sIBJICHUAMU, N€IaTh
BBIBOJIbI M IIPOTHO3bI HA OCHOBAHUH IIOJIYYCHHBIX PC3YJIbTATOB,
COCTaBJIATH 'CHOTUIIMYECKNEC CXEMbI CKPCIIUBAHUA I Pa3HBIX THUIIOB
HACJICOOBAaHUs ITPU3HAKOB Y OPraHu3MOB, COCTABJIATE CXCMbI IICPECHOCA
BCIIECTB U DHEPI'UH B OKOCUCTEMAX (I_Iel'II/I IUTaHus, ITUIICBLIC CCTI/I)

YMeHHne yCTaHaBIUBAaTh B3aUMOCBSI3U MEX]y CTPOCHUEM U (QYHKIIUSIMHU:
OpPraHOMJOB, KJIETOK Pa3HbIX TKAHEH, OpraHaMU U CUCTEMaMU OPTraHOB y
pacTeHui, KUBOTHBIX U YEJIOBEKa; MKy dTaraMu 0OMEeHa BEIIECTB,;
JTanaMu KJIETOYHOT'O IMKJIA U )KU3HEHHBIX UKJIOB OPTaHU3MOB; dTallaMu
SMOPHUOHAIIBHOTO PAa3BUTHSI; TEHOTUIIOM M (PEHOTUIIOM, ()EHOTUIIOM H
(dakTopaMu cpesibl 0OUTaHNU; IPOLIECCAMU 3BOJIIOLUY; ABHXKYILIUMU
CUJIaMH aHTPOIIOI€HE3a; KOMIIOHEHTAMU Pa3JIMYHbIX YKOCUCTEM U
IPUCTIOCOOIEHUSIMU K HUM OpraHU3MOB

YMeHue BeIJICISITh CYIIECTBEHHBIC PU3HAKK: CTPOCHUS BUPYCOB, KIETOK
MPOKAPUOT U DYKAPUOT; OJHOKIETOYHBIX U MHOTOKJIETOYHBIX
OpraHU3MOB, BUOB, OMOT€0IIEHO30B, SKOCUCTEM U OMOC(EPHI; CTPOCHHS
OpPraHOB ¥ CHUCTEM OPraHOB PACTCHHH, )KUBOTHBIX, YEIIOBEKA, ITPOIIECCOB
KU3HEJEATCIILHOCTH, ITPOTEKAIOIINX B OPraHU3Max PaCTCHHH, )KUBOTHBIX
U YeJIOBEKA; OMOIOTHYECKUX MPOIECCOB: 0OOMEHa BelecTB (MeTabomusm),
uH(pOpMaIUK 1 IPEBpaIlCHHs SHEPTUH, OpOXKCHUS, aBTOTPOGHOTO U
reTepoTpoPHOro TUIOB MUTAHUA, (POTOCHHTE3a U XEMOCUHTE3a, MUTO34,
Meiio3a, raMeToreHesa, SMOpHUOreHesa, MoCTIMOPHOHATBHOTO Pa3BUTHS,
Pa3MHOXCHHSI, HHIUBUIYyaIbHOTO PAa3BUTHS OpraHn3Ma (OHTOreHes3a),
B3aMMOJICHCTBHS T'€HOB, TETEPO3KUCa; ACUCTBUI HCKYCCTBEHHOTO O0TOODA,
CTAOWIM3UPYIOINIETO, IBIXKYIIIETO U Pa3phIBAIOIIETO €CTECTBEHHOTO
0TOOpa; ATOMATPUIECKOTO U CUMIIATPUIECKOTO BHI000pa30BaHMS,
BIIUSTHUS JIBFDKYIIAX CHJI DBOJIIOIMM HA TeHO(OH/T MOMYJISIINH;
MPUCTIOCOOJICHHOCTH OPTaHU3MOB K cpesie OOUTaHusl, YUepeIOBaHUS
HaIPaBIICHUH IBOJIIONMH; KPYTOBOPOTA BEIIECTB U MTOTOKA YHEPTUU B
KOCHCTEMAaX

CdopMupoBaHHOCTb YMEHHSI BBIJIENATH CYIIECTBEHHBIC TPU3HAKU
BI/IPYCOB, KJICTOK HpOKapI/IOT nu SYKapI/IOT; OJHOKJICTOYHBIX U
MHOTOKJIETOYHBIX OPTaHU3MOB, BUJOB, OMOT€OIIEHO30B U SKOCUCTEM;
0COOEHHOCTH MPOIecCCOB 0OMEHa BEIIECTB U MPEBPALCHHS SHEPTUHU B
KIIeTKe, OTOCUHTE3, MIIACTHYECKOTO U SHEPTeTUIECKOT0 0OMEHa,
XEMOCHHTE3a, MUTO03a, MeH03a, OTJIOJJOTBOPSHHUS, PAa3BUTHUS U
Pa3MHOXCHUS, HHIUBUIYyaJIbHOTO Pa3BUTHsI OpraHu3Ma (OHTOTreHe3a),
O0pbOBI 32 CYIIECTBOBAHKE, €CTECTBEHHOTO 0TOOpa, BU1000pa30BaHMs,
MPHUCTIOCOOJICHHOCTH OPTaHU3MOB K cpesie OOUTaHUs, BIUSHUS
KOMITOHCHTOB 3KOCUCTEM, aHTPOHOFeHHI)IX I/ISMeHeHI/IfI B OKOCHUCTEMaAX




CBOEH MECTHOCTH, KPYrOBOPOTA BEIICCTB U MPEBPAIICHUS YHEPTUU B
ounochepe

YMeHue UCroiabp30BaTh COOTBETCTBYIONINE APTYMEHTBI, OMOJIOTHIECKYIO
TEPMHUHOJIOTHIO M CUMBOJIMKY IS I0Ka3aTeIbCTBA POJICTBA OPraHU3MOB
Pa3HBIX CUCTEMATUYECKUX TPYIII; B3aUMOCBSI3H OPTaHU3MOB U CPEJIbl
oOuTaHusl; €AMHCTBA YEJIOBEUECKUX pac; HEOOXOIMMOCTH 3/10POBOTO
o0pa3a *KHU3HH, COXpaHEHHs pPa3HOOOpa3usi BUJOB U SKOCUCTEM KaK
YCIIOBUS COCYIIECTBOBAHUS MIPUPO/IBI U YEIOBEYECTBA

YMeHHue KpUTHUECKH OLICHUBATh HH(GOPMAITUIO OMOJIOTHYECKOTO
COJIEpKaHUsI; UHTEPIIPETUPOBATH STHUECKUE aCIIEKThI COBPEMEHHBIX

9 MCCJICI0BaHMI B OMOJIOTUH, MEIUIIMHE, OMOTEXHOJIOTHH, pPacCMaTpUBaTh
I00aTbHBIE SKOJIOTHYECKHE TPOOIIEMBI COBPEMEHHOCTH, (JOPMHUPOBATH
110 OTHOIICHUIO K HUM COOCTBEHHYIO MTO3HITHIO

Ilepedennb 3;1eMeHTOB coep:kaHusi, IpoBepsieMbIX Ha EI'D no 6mosnoruun

Kon IIpoBepsieMblii 3JIEMEHT COePKAHUSA

1 buonorus xak HayKa. JKuBBIe CHCTEMBI U UX HN3YUCHUC

CoBpemenHas OuoNOTHUs - KOMILJIEKCHAs! HayKa. bronorudeckue Hayku U
n3ydaeMble UMH TIpo0iembl. DyH/IaMEHTANIbHbBIC, TPUKIIAAHBIC U TTOMCKOBBIE
HAy4YHBIEC UCCIIEIOBAaHUS B OMOJIOTHH.

1.1 . .
3HaveHre OuoIoruu B (POPMUPOBAHUU COBPEMEHHOM €CTECTBEHHO-HAYYHOU
kapTunsl Mupa. [Ipodeccuu, cBszannbie ¢ 6nonorueil. 3HaueHue OHUOJIOTHH B
MPAKTUYECKON JIEATETLHOCTH YEJIOBEKA: MEIUIIMHE, CETbCKOM XO3SMCTRBE,
MIPOMBILIIIEHHOCTH, OXPaHe MPUPOIbI

JKuBble cucTeMbl Kak mpeaMeT u3ydeHus ouonoruu. CBOWCTBA )KUBBIX CHCTEM:
€IMHCTBO XUMHYECKOTO COCTaBa, TUCKPETHOCTh U I[EIOCTHOCTD, CIIOKHOCTh U
YIOPSAIOYEHHOCTh CTPYKTYPbI, OTKPBITOCTh, CAMOOPraHU3aIus,
CaMOBOCTIPOU3BEICHUE, PA3APAKUMOCTh, U3MEHYUBOCTh, POCT U Pa3BUTHE.

1.2 . . .
YpOoBHU OpraHU3aIMH KUBBIX CUCTEM: MOJICKYJISIPHBIH, KJI€TOUHBIN, TKAHEBHIH,
OpraHU3MEHHBIN, MONYJAIIMOHHO-BU0BOM, 3KOCUCTEMHBIN
(6uoreorieHoTHUECKHIT), OrochepHbIi. [Iporiecchl, MPOUCXOISIIHE B KUBBIX
cucremax. OCHOBHBIE PU3HAKH KUBOTO. JKU3HB Kak (hopMa CyIeCTBOBaHUS
MaTepuu

MeTtoasl Guonorudeckoii Hayku. HaGmrogenue, uaMepenue, SKCIepruMeHT,
cHCTeMaTHu3alus, MeTaaHaan3. IIoHsITHEe 0 3aBUCUMOM 1 HE3aBUCUMOI
nepemeHHou. [lnanupoBanue skcnepumenTa. [loctaHoBKa ¥ MpOBEpKa TUIIOTES.
1.3 Hynesas runoresa. [lorsitue BeiOOpKU U €€ 10CTOBEpHOCTH. Pazopoc B
Ouonorndeckux AaHHbIX. OIeHKa JOCTOBEPHOCTH MONYUYEHHBIX PEe3yIbTaTOB.
[IpyuumHBI HCKaXEHUS PE3YIIBTATOB dKCTIEpUMEHTa. [[OHATHE CTaTUCTHYECKOTO
TecTa

2 KneTka kak Omosioruyeckasi CuicreMa




2.1

Krertka — cTpykTypHO-(QyHKIIMOHATBHAS €IUHUIIA )KUBOTO. ICTOpHS OTKpBITUS
kierku. Padotsl P. I'yka, A. JleBenryka. Knerounas teopus (T. LlIBaunn, M.
[Inetinen, P. Bupxos). OCHOBHBIE TOJI0XKEHUS COBPEMEHHOM KJICTOYHOM
TeOprH. MeToIbl MOJIEKYJISIPHOM 1 KJIETOUYHOW OMOJIOTUU: MUKPOCKOIIHS,
xpomarorpadus, 35ekTpodope3, METOT MEUEHBIX aTOMOB, TU(depeHITnaTbHOE
HEHTPU(PYTUPOBAHUE, KYJIBTUBUPOBAHUE KIIETOK

2.2

XUMHUYECKUN COCTAB KIETKU. Makpo-, MUKPO- U YJIbTPAMHUKPOIJIEMEHTHI. Bona
U €€ poJIb KaK paCTBOPUTEINS, peareHTa, y4acTUe B CTPYKTYPUPOBAHUU KIIETKH,
TEIUIOPETYISAIMU. MHUHEpaIbHBIE BEIIECTBA KIETKH, MX OHMOJIOTHYECKAast POIIb.
Poib kKaTHOHOB M aHMOHOB B KJIETKE.

buonornueckue nomumepsl. benku. AMUHOKHUCIOTHBIA COCTaB OCIIKOB.
CrtpykTypbl 6€TKOBOI MOJeKybl. [IepBudHAs CTPYKTypa Oelika, MenTHaHAS
CBs3b. BrOpHu4Hasi, TpeTHYHAs, YeTBEpTUYHAS CTPYKTYpHI. JleHarypamms.
CoiictBa 6enkoB. Knaccudukanus 6enxos. buonorndeckne GyHKInuu OEIKOB.

VYraeBoasl. MoHOCaxapuibl, JUcaxapubl, OJIMrocaxapuabl U MOJUCAXAPUIBI.
OOmuii TuTaH CTpoeHUS M (PU3UKO-XUMUICCKUE CBOWCTBA YIIICBOJIOB.
buonoruueckue QyHKIUU yTI€BOJOB.

Jlunuaer. ['uapodunsHo-ruapOodOoOHEIE cBOMCTBA. Kaccudukaius TunuaoB.
Tpurmmnepunsl, pochonunuasl, BOCKH, CTepouIbl. buoornueckue GyHKIIUU
nunuaoB. O01ue cBoiicTBa OMOJOTHYECKMX MEMOpaH — TeKY4ecTb,
CIIOCOOHOCTH K CaMO3aMbIKAHHIO, TTOIYTIPOHUIIACMOCTb.

Hyxneunossie kucnotsl. JJHK u PHK. Ctpoenne Hyk1eMHOBBIX KHCIIOT.
Hyxneoruasl. [Ipunnun kommiementapuoctu. [Ipasuno Yapradda. Ctpykrypa
JHK — nBoitHast ciimpaib. Mectonaxoxaenue u ouonorunueckue pyaxmnuu JJHK.
Buast PHK. ®ynkiuu PHK B knetke.

Crpoenue monekynbl AT®. Makposprudeckue cBsizu B Mosiekyine ATO.
buonornueckue pynkuuu AT®. BoccraHoBIEeHHBIE TIEPEHOCUNKH, UX (HYHKLIIUU
B kietke. CexkBenuponanue /JHK.

CtpykTypHast OMoJI0THsA: OMOXUMHUYECKHE U OMO(PU3NUECKHIE UCCIICTOBAHNUS
coCTaBa M MPOCTPAHCTBEHHOM CTPYKTYpPbI OMOMOJIEKYIT

2.3

Tunel KIETOK: 3yKapuOTUYECKas U MPOKAPUOTHUECKAs!.
CtpykTypHO(DYHKIIMOHAIbEHBIE 00pa30BaHUS KIIETKH.

Crpoenue npokapuoTudeckoit kinetku. Kierounas crenka Oaktepuit u apxeil.
Oco0eHHocTH CTpOeHUS reTepoTpoHOM U aBTOTPOPHOMU MPOKAPUOTHUUECKUX
KJIETOK. MecTo U poJib IPOKapuoT B OUOIIEHO3aX.

Crpoenue U GyHKIMOHUPOBAHHUE SYKapHOTHUECKOM KieTkH. [Ina3marnyeckas
MeMOpana (mna3manemma). CTpyKTypa ria3MaTu4eckoi MeMOpansl. TpaHcmopT
BEILIECTB Yepe3 MIa3MaTHYeCKyr0 MeMOpaHy: maccuBHbIN (udpdy3us,
obneryéunas quddy3ust), akTHBHBIN (EPBUYHBII U BTOPUYHBIA aKTHBHBIN
tpaHcnopt). [TomynponuaeMmocts MeMOpaHbl. PaboTa HaTpHii-KanneBoro




Hacoca. JHJOLUTO3: MUHOLKUTO3, GaroruTo3. DK301UTo3. KileTouHas cTeHka.
Crpykrypa 1 GyHKIUU KIETOYHON CTCHKH PacTEHUH, rprOOB.

Huronnaszma. urozons. Lutockener. [IBuxkenue uuromnazMol. OpraHouabl
kieTkd. OgHOMeMOpaHHbIE OPraHOU/IbI KJIETKU: SHAOIIa3MaTHIECKasl CeTh
(3IIC), anmapart I"onbpku, TU30COMBI, UX CTpoeHHE U QyHKIMU. B3anMocBs3b
0JIHOMEMOpPaHHBIX OPraHOKUI0B KJIETKU. CTpOeHHE IPaHyIISIPHOTO PETUKYIYMa.
CuHre3 pacTBOpuUMBIX OenkoB. CUHTE3 KICTOYHBIX MeMOpaH. [ maakuit
(arpanynsipHBIi) SHIOIUTa3MAaTHYECKUN peTUKyIyM. CekpeTopHasi QyHKIUsA
arnmapara ['onbpku. TpaHCIOPT BELIECTB B KIIETKE. Bakyoiu pacTUTEIbHBIX
kietok. Kiierounslit cok. Typrop.

HOJ'IyaBTOHOMHI)IC OPraHOMJbI KJICTKH: MUTOXOHJPUH, INIACTHUIBL.

Crpoenue u GyHKIIMH MUTOXOHAPUI U TIacTua. [lepBudHbIie, BTOpUYHBIC U
CJIOKHBIE TIACTUABI (POTOCUHTEZUPYIOLIUX FYKAPHUOT. XITOPOILIACTHI,
XPOMOIUIACTHI, JIEUKOIIACTHI BBICIIUX PACTEHUM.

HememOpanusie opranons! kiaetku CTpoeHue u GyHKIUN HEMEMOpaHHBIX
OpraHouJI0B KieTku. Pubocomel. MukpoduiameHTsl. MblIIeYHbIE KIETKH.
Muxpotpy6ouku. Kierounstii ientp. CTpoeHHE U IBUKECHUE )KTYTHKOB U
pecHnyek. MUKpoTpyOOUKH HUTOIUIa3Mbl. LleHTproIb.

Snpo. OGosnouka siipa, XpOMaTHH, KAPHOIUIA3Ma, SIIPBIIIKH, UX CTPOSHUE U
¢bynkuuu. SnepHslit 0enkoBbIil MaTpuKC. [IpocTpaHCTBEHHOE PaCTIOIOKEHUE
XpOMOCOM B MHTep(]a3HOM sijipe. besku xpoMaTtuHa — TUCTOHBI.

Kierounsie BkiroueHust. CpaBHUTEIbHAS XapaKTEPUCTHKA KJIETOK DyKapHOT
(pacTuTenbHOMN, )KHBOTHOM, TPUOHO#)

2.4

AcCCUMUIISIIINS U TUCCUMUIISALIUS — IBE CTOPOHBI MeTabonu3ma. Tumsl oOMeHa
BEIIIECTB. aBTOTPOGHBIN U reTepoTpodHbIN. YUacTue KUCIOPOoia B 0OMEHHBIX
nporeccax. JHepreTuyeckoe ooecrnedyenue kinetku: npespameane AT B
0oOMeHHBIX nporeccax. DepMeHTaTUBHBIN XapakTep peakuil KJI€TOYHOIO
MeTabonu3ma. PepMEeHTHI, UX CTPOEHHE, CBOMCTBA U MEXAHU3M JICHCTBHUS.
KodepmenTtsl. OTinuunsi pepMEHTOB OT HEOPTaHUYECKUX KaTalInu3aTopoB. benku-
aKTUBATOPBI U OENKU-UHTUOUTOPHI. 3aBUCUMOCTb CKOPOCTH (hPePMEHTATUBHBIX
peaxkuuil oT pa3IUyHbIX (PaKTOPOB.

[lepBHYHBII CUHTE3 OPraHUYECKHUX BEIIECTB B KileTke. PotocuHTe3. Poib
XJIOPOIIIIACTOB B Ipolecce porocunTe3a. CBETOBas M TEMHOBas (a3bl.
[IponykTuBHOCTH (hoTOCHHTE3a. BiansiHre pa3nuuHbIX (aKTOPOB HA CKOPOCTh
¢dorocunTe3a. 3HaueHne HOTOCHHTE3A.

XemocuHres. PazHooOpasue opraHM3MOB-XEMOCUHTETUKOB: HUTPpUPULIUPYIOIIIHE
OakTepuH, xeae300aKTepun, cepodaKkTepun, BOJOPOHbIE OaKTepruu. 3HaUeHHE
XEMOCHHTE3A.

AHarpobHbIe opranu3mbl. Buasl 6poskenus. [IpoaykTel OpoxkeHus U ux
UCIOJIb30BAHUE YEIOBEKOM. AHaIPOOHbBIE MUKPOOPTaHU3MBI KaK 00BEKTHI




OMOTEXHOJIOTHU U BO30yIuTenu Oone3Hei.

AdpoOHBIE OpraHU3Mbl. JTalbl SHEPreTHIeckoro ooMena. [loaroToBuTenbHbIM
sTan. [’ MKoian3 — 6eCKUCIOPOIHOE PACHICTIIICHUE TIFOKO3BI.

Buonoruveckoe okucieHue, WK KJIETOYHOE JpIXxaHue. Poib MUTOXOHAPHIA B
nporeccax OMOJIOrHYECKOro OKuceHus. L{uknyeckue peakuuu.
OxucnurensHoe ¢pochopunrposanue. [IpenmyiiecTBa a3poOHOro Myt 0OMEHa
BEILIECTB Iepes] aHadPOOHBIM. Dh(HEKTUBHOCTh SHEPTETUUECKOTO0 0OMEHa

2.5

Peakuuu MatpuuHoro cunresa. [IpyHINAI KOMIITIEMEHTAPHOCTH B PEAKIMX
MaTPUYHOTO CHHTe3a. Peannzanus HacaeICTBEHHOM HH(OPMAIIHH.
I'eneTnueckuii kox, ero cBoicTa. Tpanckpunuus — marpuuHbiil cunte3 PHK.
[TpyHIMIIBI TPAHCKPUIILIMK . KOMILUIEMEHTAPHOCTD, aHTUIIAPAJUIEIbHOCTD,
aCUMMETPUYHOCTb. TpaHcisinus u e€ stansl. Yyactue tpancnoptasix PHK B
O6uocuHTe3e Oenka. YcioBus 6uocunTesa 6enka. KonqupoBaHue aMUHOKHUCIIOT.
Ponb pubocom B Ouocunrese Oelnka.

Opranuzanys reHoma y mpoKapuoT U 3yKapuoT. Perynsius akThBHOCTH T€HOB y
npokapuoT. ['nnoresa onepona (®. Kaxoo, XK. Mano). Perynsiust 0OMEHHBIX
MPOLECCOB B KJIeTKe. KiIeTOUHBIN roMeocTas.

Bupycsl — HekneTouHble (POPMBI )KU3HU U 00IUraTHble napasuthl. CTpoeHue
IIPOCTBIX U CJIOXKHBIX BUPYCOB, PETPOBUPYCOB, OaKTepHOdaros.

BupycHsie 3a60seBanus uenoBeka, KUBOTHBIX, pactenuii. CIIN, COVID-
19, coumanbHpIe U MEIUITUHCKHIE MPOOIEMBI

2.6

Krnerounslii nuki, ero nepuosl u perynsiuus. Matepdasza u Mutos.
Oco0eHHOCTH MPOIIECCOB, MPOTEKaIMX B uHTEepdase. [loaroroBka KIeTKu K
nenenuto. [IpecuHTeTHYECKHH (MOCTMUTOTHYECKHI), CHHTETUIECKUH U
MOCTCUHTETUYECKUH (MPEMUTOTUYECCKHIA) TIEPHOBI HHTEP(]A3HI.

Martpuunsii cuare3 JJHK — permukanms. [Ipuanmns! perumkanum JJTHK:
KOMILIEMEHTAPHOCTb, IIOJIyKOHCEPBATUBHBIN CUHTE3, AaHTUIIAPAJUIEIBHOCTD.
Mexanusm perunkanuu JJHK. Xpomocomsl. Ctpoenne xpomocom. Teromeps! u
TesomMepasa. XpOMOCOMHBIN HA0Op KJIETKU — KapHOTHIL. J{UTUIOMIHBINA U
rarIonIHbIN Habopkl XxpoMocoM. ["'omonoruunbie XpoMocoMsl. [lonoBeie
XPOMOCOMBI.

Jlenenue knetku — MuTo3. CTaluu MUTO3a U IPOUCXOSIINE B HUX MPOLIECCHI.
Tuns! MmuTo3a. Kapnokunes u nuroknses. buonorndeckoe 3HadeHHE MUTO3A.
Perymanus mutoTdeckoro nukia kiuetku. [IporpaMmmupyemast KiieTouHast
rubenp — anonTto3. @yHKIMOHATIbHAS TEHOMHKA

OpPaHI/ISM Kak OMOJIOTHYeCcKas CHCTEMA

3.1

O,Z[HOKJ'ICTO‘-IHBIC, KOJIOHHAJIBHBIC, MHOT'OKJICTOYHBIC OPTraHU3MBbI U
MHOT'OTKAaHCBBIC OPraHU3MBI.

qDOpMLI Pa3MHOXKEHHS OPraHu3MOB!: Oecmonoe (BKJ'IIO‘-Ia}I BCFCTaTI/IBHOC) n




moJioBoe. Bupl 6ecrionoro pa3MHOKEHHUS: IOYKOBAHUE, CIIOPYJISIHS,
(dbparMeHTaIus, KJIOHUPOBAHUE.

[TonoBoe pazmuoxenue. [lonoBeie kiaeTku, unu rametsl. Meito3. Craguu
Mmeiio3a. [loBenenue xpomocoMm B merose. Kpoccunrosep. buonornueckuit
CMBICJI MEH03a U MTOJI0BOro Iponecca. Meio3 U ero MECTO B AKU3HEHHOM LIUKJIE
OpPraHHU3MOB.

[TpenzapoapimeBoe pazsuthe. ['aMeToreHes y »KMBOTHBIX. [ooBbIe

xene3pl. OOpa3oBaHue U pa3BUTHE MOJOBHIX KJIeTOK. CriepMaTorenes u 0OreHes.
CtpoeHnue moJjoBbIX KIeTOK. OII0JOTBOPEHUE U SMOPHOHAIIBHOE Pa3BUTHE
KHUBOTHBIX.

CriocoObI OTUIOAOTBOPEHUS: HAapYyKHOe, BHyTpeHHee. [lapTenorenes.

WunuBuayanbHoe pa3BuTHe opranu3MoB (ontorenes). Ctaauu sMOpuorenesa
KHUBOTHBIX (Ha npumepe Jasarymku). Ipodsiaenne. Tumsl ApoOIeHus.
OcoOenHocTy ApoOIeHUsT MIIEKOITUTAIONINX. 3apO/IbIIIEBbIE TUCTKU
(ractpyssiniust). 3aKiiagKa OpraHoB U TKAHEH U3 3apO/IbIIIEBBIX JIUCTKOB.
B3anmHoe BiusiHUE YacTel pa3BUBAIOIIETOCS 3apoibliia (3IMOpHOHATIbHAS
MHAYKIMS). 3aKiiajiKa [1aHa CTPOSHHUS )KUBOTHOTO KaK pe3yJibTar
HepapXUuecKUX B3aUMOJACUCTBUN reHOB. BiausHue Ha sMOpHOHAIbHOE pa3BUTHE
pa3IMYHBIX (PAKTOPOB OKPYXKAKOMICH cpebl. POCT M pa3BUTHE KUBOTHBIX.
[TocTamOpuonansHbIi iepuo. [Ipsimoe u HenpsiMoe pa3Butue. Pazsurtue ¢
MeTamMop(d030M y O€CITO3BOHOYHBIX U TIO3BOHOYHBIX KUBOTHBIX. bronormueckoe
3HAQUYE€HHE MPAMOIO U HEMIPSMOI'O Pa3BUTHS, X PACIPOCTPaHEHUE B IPUPO/IE.
Turmbl pocTa )KMBOTHBIX. DaKTOPBI PETYJSIIUHA POCTA )KUBOTHBIX U YETIOBEKA.
Craguu mocTamMOpHOHATIBHOTO PAa3BUTHUSA Y )KUBOTHBIX U yesioBeka. [lepruoant
OHTOTI'€HE3a YEJIOBEKA.

Pasmuoxenue u pazsutue pactenuil. ['ameroput u cnopodur. Meiio3 B
KU3HEHHOM LIMKJIe pacTeHuil. OOpa3zoBaHue criop B Ipoliecce Meio3a.
I'amerorenes y pactenuil. Onao10TBOpEHUE U Pa3BUTHE PACTUTEIBHBIX
opranu3MoB. J[BoifHOE OIIOAOTBOPEHHE Y IIBETKOBBIX pacTeHuid. OOpa3oBaHue
U pa3BUTHE CEMEHU. MeXaHU3MBbl PEryJIsIUi OHTOT€HEe3a Y PaCTeHUN U
KUBOTHBIX

3.2

Ucropus cTaHOBJICHHS U pa3BUTHS T€HETUKH Kak Hayku. OCHOBHBIE
TEHETUYECKUE IIOHATUS U CUMBOJIBI. [ OMOJIOTHYHBIE XPOMOCOMBI, aJIJIEIbHBIE
TEHBI, AIbTEPHATUBHBIE TPU3HAKH, TOMUHAHTHBIN U PELECCUBHBIN MTPU3HAK,
TOMO3UT0Ta, T€TEPO3UT0Ta, YUCTAsl TUHUS, THOPHUBI, TEHOTHUII, (PEHOTHII.
OCHOBHBIE METO/IbI TEHETUKHU: THOPUIOJIOTHUYECKUH, ITUTOJIOTMUECKHH,
MOJIEKYJIIPHO-TEHETUYECKUI

3.3

Monorubpunnoe ckpemuBanue. IlepBoiii 3akoH Menaens — 3aKoH
eaMHO00pa3us THOPUIOB TIEPBOTO TOKOJICHHS. [IpaBriio JOMUHUPOBAHUS.
Bropoii 3akoH MeHiens — 3aK0H pacllelIeHus IPU3HAKoB. LluTomornueckue
OCHOBBI MOHOTMOPUTHOTO CKpeluBaHus. [ umore3a 4uCTOTh ramer.

Ananuzupyroiiee ckpenpanue. [[poMexyToUHbIN XapakTep HacaeI0OBaHMUS.




PacmenneHHe MIPHU3HAKOB IIPpHU HCIIOJIHOM JOMUHUPOBAHWU.

JurubpuaHoe ckpemmBanue. Tpetuii 3akoH MeHaelns — 3aKOH He3aBUCHMOTO
HacjeA0BaHUs Mpu3HakoB. L{uTomoruueckre OCHOBBI AUTHOPUAHOTO
CKpEILMBaHUS.

CueruieHHOE HacienoBaHue npu3HakoB. Padoter T. Moprana. CriernieHHOe
HacJe0BaHUE T€HOB, HAPYILICHUE CLEIUICHUS MEXK]ly TeHaMH. XpOMOCOMHast
TEOpHs HACJICICTBEHHOCTH.

I'eneruka nona. XpoMOCOMHBIM MEXaHU3M OIPEAEICHUS 101a. AyTOCOMBI U
II0JIOBBIE XPOMOCOMBIL. [ 'OMOraMeTHBbIN U IreTepOraMeTHBIH MO.

['enernueckas cTpykTypa MojoBbIX XpoMocoM. HacnienoBanue nprus3HaKkos,
CUEIUICHHBIX C MMOJOM. ['eHOTHI KaK LenocTHas cucteMa. [lneiorponus —
MHOKECTBEHHOE JeHCTBHE reHa. MHOKeCTBEHHBIN ajuienu3M. B3anMmoaencTue
HeaIeJIbHBIX TeHOB.

KommnemenrapHocts. Onuctas. [lonumepus

3.4

BsaumopeiicTBue renotumna u cpeasl npu GopMUpoBaHUN (EHOTHUTIA.
N3menunBocTh mpu3HakoB. KauecTBeHHBIE M KOJIMYECTBEHHbBIE TPU3HAKHU. Bubl
W3MEHUYUBOCTH. HEHACIIE/ICTBEHHAs M HACTIEICTBEHHAA.

MoaudukanoHHas n3MeHYUBOCTb. Poib cpenibl B hopMupoBaHUM

Mo U(UKAMOHHON N3MeHuYnBoCcTH. HopMma peakiun npusHaka. BapuanuoHHbii
psin u BapuanmonHas kpusas (B. Moranncen). CoiicTBa MOAN(BHKAIOHHON
U3MEHYUBOCTH.

T'eHoTunmueckast U3MeHUNBOCTH. CBOWMCTBA TEHOTUITNYECKON M3MEHUYUBOCTH.
Bunbl reHOTUTIYECKOM U3MEHUMBOCTH: KOMOWHATHBHAS, MyTaI[HOHHAS.

KomOunatuBHas n3MeHUMBOCTh. Meii03 U MOJI0BOM MPOIECC — OCHOBA
KOMOMHATUBHON U3MEHYMBOCTU. POl KOMOMHATHBHON N3MEHYHBOCTH B
CO3/IaHUU T€HETUYECKOr0 pa3HooOpa3us B pe/iesiax OJJHOTO BUJIA.

MyTanuroHHas U'3MEHUYUBOCTh. BUIbI MyTallMil: TEHHBIE, XPOMOCOMHBIE,
reHoMHble. CTIOHTaHHbBIE U UHAYLIUPOBAHHBIE MyTalluu. S1epHbIE U
nUToIUIa3MaTuyeckre mytanu. CoMaTHueckue 1 mojioBbie MyTanuu. [IpuauHsl
BO3HHUKHOBEHMS MyTallUii. MyTareHsl U UX BIMSHUE HA OPraHU3MBI.
3aKOHOMEPHOCTH MYTAIMOHHOTO Tpoliecca. 3aKOH TOMOJIOTHYECKUX PSJIOB B
HaciencTBenHoi n3menunoctr (H.W. BaBunos). BHesiepHas H3MEHUYHBOCTD U
HaCJICICTBEHHOCTh

3.5

KapuoTtun yenoeka. MexayHapoiHast mporpaMma UCCIeq0BaHUs TeHOMa
yenoBeKka. MeToabl N3yueHUs TEHETUKH YEJIOBEKA: N'€HEATIOTHYECKUH,
OJIM3HEIOBBIN, IUTOTCHETHIECKUH, TTOMYIISITMOHHO-CTATUCTUIECKHH,
MOJIEKYJISIpHO-TeHeThUeckuil. COBpeMEHHOE Onpe/IelIeHUE TeHOTHUIIA:
MOJTHOT€HOMHOE CEKBEHUPOBAHUE, TEHOTUITUPOBAHUE, B TOM YHUCIIE C IOMOIIBIO
[T11P-ananu3a. HacmencrBenHble 3a001eBaHus UyelloBeKa. | eHHEIC U




XPOMOCOMHBIE OOJIE3HU YeTIoBeKa. bolie3Hu ¢ HacIeACTBEHHON
MPEAPACIION0KEHHOCTHI0. 3HAUCHUE MEAUITUHCKON T€HETUKHU B
MIPeIOTBPALLCHUH U JICYEHUU TeHeTHYecKuX 3a0oeBanuii yenoBeka. CTBOIIOBbIE
KJIETKH

3.6

JloMecTukanus 1 cesleKus. 3apoKIeHUE CEJIEKLUN U TIOMECTUKALUH. Y YeHHE
H.J. BaBuioBa o ieHTpax IpOMCXOXKAEHUS U MHOIr000pa3usi KyJIbTYPHBIX
pacteHuid. Ponb ceslekuu B CO3aHUU COPTOB PACTEHUM U TIOPOJ )KUBOTHBIX.
Copr, nopoza, mraMM. 3aKOH TOMOJIOTHYECKUX PSAAOB B HACJIEICTBEHHOU
n3menunBoctr H.W. BaBuioBa, ero 3HadeHue JUIsi CEJICKIIMOHHON pabOTHI.

MeToab! celneKIMOHHON paboThl. ICKyCCTBEHHBINH 0TOOP: MAaCCOBBINA U
WHIMBUIYIbHBINA. DTarbl KOMOWHAIIMOHHOM cenekiuu. Vcnbitanue
MIPOU3BOUTENEH MO MOTOMCTBY. OTOOp 10 T€HOTHUITY C ITOMOIIIBIO OLEHKHU
(dbeHoTHa NOTOMCTBA M OTOOP 0 TeHOTHITY ¢ romotkko ananuza JJHK.
HckyccTBeHHBIN MyTareHe3 Kak METOJ] CEJICKIIMOHHOW paboThl. PagunannoHHbIi
Y XUMHUYECKUN MyTareHe3 Kak MCTOYHUK MYTallMi y KyJIbTypHBIX (hopM
OpraHU3MOB.

Hcnonb30BaHre TEHOMHOTO PEAAKTUPOBAHUS U METOJ0B PEKOMOMHAHTHBIX
JHK s nmonyyeHust MICXOAHOTO Matepuana Juis cenekiuu. [lonydyenue
nonurion10B. BuytpusunoBas rubpuausanus. bauzkopoactBeHHOe
CKpelIuBaHue, i nHOpuauHr. HepoacTBeHHOE CKpelBaHue, WK
ayTOpunuHr. ['ereposuc u ero npuuuHsl. Micnons3oBaHue rereposuca B
cenekuuu. Otnanéunas rubpuauzanus. [Ipeogonenne 6ecIuious MEKBUI0BBIX
ruOpuaoB. JlOCTHKEHUS CENEeKIINN PACTECHUI U KUBOTHBIX

3.7

OOBEKTHI, UCII0JIb3YeMbIe B OMOTEXHOJIOTUH, — KJIETOUYHbIE U TKAHEBbIE
KYJIbTYpPbl, MUKPOOPTaHU3MbI, UX XapakTepUcTuka. TpaauiionHas
OMOTEXHOJIOTHA: XJIeOoNeueHHe, MOTYyYeHNEe KUCIIOMOJIOUHBIX MPOIYKTOB,
BUHOAENuE. Mukpooduonoruueckuii cuaTe3. O0BbEKThl MUKPOOHOIOTHYECKUX
texHosioruit. [IponsBoacTBO Oenka, aMUHOKHUCIOT M BUTAaMUHOB. MckyccTBeHHOE
OIJI0/1I0TBOpEHHE. PEKOHCTPYKIIMS SHIIEKJIETOK Y KIOHUPOBAaHUE )KUBOTHBIX.
Meto TpaHCIUTaHTaUUu SAEP KIETOK.

XpOMOCOMHasI U TeHHas1 UHKeHepusl. ICKyCCTBEHHBIN CUHTE3 I'€Ha U
KoHcTpyHnpoBanue pekoMOnHanTHbIX JIHK. JlocTrkeHus 1 mepcneKkTUBbI
XPOMOCOMHOM U T€HHOH HHKeHeprH. MeauInHCcKie OMOTEXHOIOTHH.
Hcnosib30BaHNE CTBOJIOBBIX KIIETOK

Cucrema u MHOFOO6pa3I/Ie OpTraHu4e€CKOro Mmupa

4.1

buonoruueckoe paznoodpazue opranu3zmMoB. COBpeMeHHasI cUCTEMa
opraHudeckoro mMupa. [IpuHImne! kraccupukanuu opranu3MoB. OCHOBHBIE
CHUCTEMATUYECKHUE TPYIIIBI OPraHU3MOB.

Oco0eHHOCTH CTPOEHUS H KU3HEIEATEIIbHOCTH OAHOKIETOUHBIX OPTaHU3MOB.
Bakrepuu, apxeu, 0THOKIIETOUHBIE TPHUOBI, OHOKJIETOYHBIE BOJIOPOCIH, IPyTHE
npotuctsl. KojgoHnanbHbIe OpraHu3Mbl. J{BHKEHUE OJTHOKIETOUHBIX
OpraHU3MOB. aMEOOUTHOE, KTYTUKOBOE, PECHUYHOE. 3aluTa y OJJHOKICTOYHBIX
opranu3moB. Pa3npaxuMoCTh y OJTHOKJIETOUHBIX OPraHU3MOB. TaKCHCHI




4.2

MHoOrokJjieTouHble pacTeHus. B3auMOCBs3b 4aCTEN MHOTOKIIETOYHOTO
opranusma. TkaHu, OpraHbl U CUCTEMbI OPIraHOB MHOTOKJIETOYHOTO OpraHu3Ma.
Opranusm Kak equHoe 1ennoe. Tkanu pacTeHuil. TUnbl pacTUTEIBHBIX

TKaHel: 00pa3oBaTelibHasl, TOKPOBHAS, TIPOBOIAIIAS, OCHOBHASI, MEXaHHYECKASI.
OcoOenHocTy cTpoeHus, PYHKIMNA U PACIIONOKEHUs TKAaHEeH B opraHax
pacTeHui

4.3

BererartuBHble U reHEPATUBHBIE OPTraHbl pacTeHU. DyHKIIMY OPraHOB U CUCTEM
opranoB. Kapkac pacteHuil. /[BrkeHue MHOIOKJIETOYHBIX PACTEHUI. TPOIIU3MBI
n Hactuu. [lormomenne Bobl, YIJIEKUCIIOrO ra3a ¥ MUHEPAJIbHBIX BEILIECTB
pacrenusmu. Jlpixanue pacrenuil. Auddysus ra3oB yepe3 NoBEPXHOCTb KIETKH.
TpancnopTHbIe cucTEMBI pacTeHui. Belenenue y pacteHuid. 3ammura y
MHOTOKJIETOUHBIX pacTeHui. Kytukyna. CpeacrBa nacCUBHOM M XUMHYECKON
3auThl. DUTOHIUABIL.

PasapaxxuMocTh 1 peryisinus y Opranu3sMoB. Pa3npaxuMoCTs U perysinus y
MHOT'OKJIETOYHBIX pacTeHUU. POCTOBBIE BEllECTBA U MX 3HAYCHUE

4.5

MHOroKk/IeTOYHbI€ )KUBOTHBIE. B3aMMOCBsI3b yacTell MHOTOKJIETOYHOTO
opranusma. TKaHI/I, Opranbl U CUCTEMbI OPraHOB MHOTI'OKJICTOYHOI'O OpraHru3Ma.
Opranusm kak eguHoe nenoe. ['omeocras. Tkanu )KMBOTHBIX U YesloBeKa. TUIIbI
KUBOTHBIX TKaHEH: AMUTEINANIbHASL, COEAUHUTEbHAS, MbILLICYHAs, HEPBHASI.
OcobenHocty cTpoeHUs, PYHKINN U PACIIOIOKECHUS TKAHEeH B OpraHax
KUBOTHBIX U YEJIOBEKa

4.6

Oprasbl ¥ CUCTEMBI OPTAHOB KUBOTHBIX. DYHKIIMM OPTaHOB U CUCTEM OPraHOB.
Omnopa tena opraHu3MoB. CKeNeThl OJJHOKJIECTOYHBIX U MHOTOKJIETOYHBIX
AKUBOTHBIX. HapyxHbIil U BHyTpeHHMII ckeneT. CTPOCHUE U TUIIBI COEIUHEHUS
KOCTEMH.

JIBH>KeHHE MHOTOKJIETOUHBIX )KMBOTHBIX. [InuTanue >kuBOTHBIX. [TuTanue
MMO3BOHOYHBIX )KUBOTHBIX. J[pIxaHue kuBOTHBIX. KoxkHoe npixanue. XKabepHoe u
JETOYHOE JIbIXaHUeE.

JlpIxaHue MO3BOHOYHBIX )KUBOTHBIX. DBOJIIOLMOHHOE YCI0KHEHNUE CTPOSHUS
NETKHUX MMO3BOHOYHBIX )KUBOTHBIX. J[pIXaTenbHast CUCTEMA YeioBeKa. MexaHnu3M
BEHTWJIALMH JETKUX Y MITUI U MIEKONUTAONMX. TpaHCOPT BELIECTB y
OpraHu3MoB. TpaHCTIOPT BEMIECTB Y )KUBOTHBIX. KpoBeHOCHAst cuctema u eé
opransl. KpoBeHOCHas cucTeMa MO3BOHOUHBIX JKUBOTHBIX. Kpyru
KpOBOOOpaIieH!sl. DBOJIOLNOHHbBIE YCIOXKHEHHS CTPOCHUSI KPOBEHOCHOMN
CHCTEMbI IO3BOHOYHBIX KUBOTHBIX. Bblienenue y opranuzMoB. Beienenue y
KHUBOTHBIX. COKpaTuTenpHble Bakyosn. Opransl BeieneHus. CBs3b MOJIOCTH
TeNa ¢ KPOBEHOCHOM M BBIICTIMTENbHON cucTeMaMu. BrlzieneHre y mo3BOHOYHBIX
KUBOTHBIX. 3alIUTa y MHOTOKJIETOYHBIX )KUBOTHBIX. [ [OKPOBEI 1 UX
POU3BO/IHBIE. Pa3pakuMoCTh M peryisius y opraHu3MoB. Pa3zapaxumMocts y
OJTHOKJIETOYHBIX OPraHu3MOB. Takcuchl. Pa3apaxuMocTh U peryisnus y
MHOTOKJIETOYHBIX pacTeHUH. PocToBbIe BelecTBa M UX 3HAYCHHE.

HepgHas cucrema u pedaekTopHas peryssiiys Y MHOTOKJIETOYHBIX KUBOTHBIX.
HepBHas cucrema u e€ oTensl. DBONMIOIMOHHOE YCIOKHEHHE CTPOCHUS




HepBHOﬁ CHUCTCMBbI Y ) KUBOTHBIX.

Pa3zpaboTka anroputMoB u iporpamm s 3GPeKTUBHON (PYHKITMOHATIBHON
aHHOTAI[MU TEHOMOB, TPAHCKPUIITOMOB, ITPOTEOMOB, METa00JIOMOB
MHUKPOOPIaHU3MOB, PACTEHHH, )KUBOTHBIX U YEIOBEKA

OpraHmM YCJIOBEKA U €TI0 3J0POBLE

5.1

Oprassl ¥ cUCTEMBI OPraHoB yesioBeka. OTAesbl TOJIOBHOIO MO3Tra MO3BOHOYHBIX
KHUBOTHBIX. Pediekc u pedekropnas ayra. besycioBHbie U yCIIOBHBIE
peduiekcel. I'ymopanbHas peryssiius 1 S3HI0OKpUHHAs CUCTEMA )KUBOTHBIX U
yesioBeka. JKenes3pl S9HIOKPUHHOM CUCTEMBI U X TOPMOHBL. JI€iCTBHE TOPMOHOB.
B3auMocBs13p HEpBHOW U HIOKPUHHOH cucteM. I nnoranamo-runogusapHas
cucrema. Pedrexc u pednexropHas ayra. besycioBHble U YCIOBHBIE peICKCHI

5.2

3amuTa opranusma ot Oosesneil. IMmyHHas cuctema yenoBeka. Kietounslii u
TYMOpPaJIbHBIA UMMYHHUTET. BposxI€HHBIN, TproOpeTEHHBIN crienupuIecKuit
umMMyHHTeT. Teopus KioHaJIbHO-cenekTHBHOro nmmynuteta (I1.9pnux,
®.M.bepuer, C.Tonerasa). BocnanuTenbHble OTBETHI OpraHu3MoB. Poiib
BPOX/IEHHOI'0 UMMYHHMTETA B pa3BUTHH CUCTEMHBIX 3a00JI€BaHUI

5.3

KpoBenocHas cucrema u e€ oprabl. Cep/le, KpOBEHOCHBIE COCYbI U KPOBb.
Kpyru kpoBooOpamienns. Pabota cepaia u e€ perymsmus

5.4

Jpixanue yenoBeka. Auddysus ra3oB yepe3 MOBEPXHOCTh KIETKU. JlpIxaTenbHast
cUCTeMa 4esloBeKa. J[pIxarenbHas IOBEPXHOCTh. Perynsanus apIxaHusl.
JlbixaTenbHble 00bEMBI

5.5

HI/IH_[eBapI/ITCJ'ILHaH CHUCTEMA YCIIOBCKA. OTI[GJ'ILI IMUIICBAPHUTCIIbHOI'O TPAKTaA.
HI/IIIIGBapI/ITCJII)HI)IG KCJIC3bI. BHyTpI/IHOJIOCTHOe 1 BHYTPUKJICTOYHOC
MMUIOCBApPCHUC

5.6

IToxpoBb! u ux npoussoansie. Opransl BelaeneHus. [Touku. Ctpoenne n
¢byHKIIMOHNpOBaHKE HePpoHa. DUIIbTpaIHs, CEKpelus 1 00paTHOE BCaChIBaHUE
KaK MEXaHU3Mbl pab0ThI OpraHoB BeleneHus. OOpa3oBaHUe MOYH Y YEJIOBEKa

5.7

JIBu>keHHe YenoBeKa: MbllieyHas cuctema. CkeJeTHbIE MBIIIIBI U UX padoTa.
CrtpoeHue u TUIIBI COSMHEHUS KOCTE!

Teopus 3Bomtonuu. Pazsutue xxu3Hu Ha 3emiie

6.1

OpomonmonHas teopus Y. Jlapsuna. [Ipeanoceliiku BO3HUKHOBEHHUS
napBuHu3Ma. JKu3Hp 1 Hay4dHas nearenbHocTs Y. JlapBuHa.

JIBrKyIue cuitbl 3Botonny Bu0B 110 Y. JlapBuHy (BbICOKasi HHTEHCHBHOCTh
Pa3sMHOXEHHUs OPraHU3MOB, HaclleICTBEHHAsi U3MEHYMBOCTh, O0phOa 3a
CYIIIECTBOBAHUE, €CTECTBEHHBIN M UCKYCCTBEHHBIH 0TOOD).

Odopmitenne cuaTeTHYecKoi Teopuu 3Bosormu (CTD). HelitpanbHast Teopus
sBoronn. CoBpeMeHHast IBOTIONMOHHAS OHOJIOTHS. 3HAUE€HHE IBOITIOIIOHHOM
Teopuu B (OPMHUPOBAHUH €CTECTBEHHO-HAYYHOI KapTUHBI MHpa

6.2

[Tomymnsmus kKak a1neMeHTapHas equHUIA 3BoIoUuH. COBPEMEHHBIE METOIbI
OLIEHKH I'€HETHUYECKOIro pa3Ho0Opasusl U CTPYKTYpbl nonyasuuid. MizmMenenue




reHo(OoH/Ia MOIMYJISALUHU KaK 3JIEMEHTapHOE YBOJIIOIMOHHOE SIBJICHUE. 3aKOH
reHernyeckoro pasHosecus . Xapau, B. BaiinOepra.

DnemeHTapHble (PaKTOPHI (IBIKYIINE CHIIBI) SBOIOLUH. MyTalOHHBIH
nporecc. KomOnHatuBHAsS M3MEHYUBOCTB. J{pelid reHoB — ciaydaiiHbIe
HEHAaIpaBJICHHbIC H3MEHEHUS YaCTOT ajuleeld B MOMy susix. et
ocHoBatessa. Murpanuu. M3onsuus nonynauuii: reorpadguyeckas
(mpoctpancTBeHHas), Orosiornueckas (pPenpoayKTUBHAS).

EctecTBeHHBII 0TOOp — HANPaBIISIOMUN (PaKTOP FBOTOLUH. DOPMBI
€CTECTBEHHOTO 0TOOpa: ABWXKYIIUH, CTAOMIN3UPYIOIINI, pa3phIBAIOIINI
(mu3pynTuBHbIiA). [TonoBoii oT60p.

[Tpucnoco6aeHHOCTh OPraHU3MOB KaK pe3yIbTaT MUKPOIBOJIOLIHH.
Bo3nukHOBEHHE MPUCTIOCOOICHHH Y Oprann3MoB. ApoMop(do3bl 1
unnoanantanuu. [Ipumeps! npucnocoOnenuii y opranu3mMoB. OTHOCHTEIIBHOCTD
MIPUCIIOCOOJICHHOCTH OPTaHU3MOB.

Bupn, ero kpurepuu u cTpykrypa. BunoobpazoBanue kak pe3ysibraT
MUKpO3BoJoIHH. M30s1us — kimtoueBoit ¢akTop BuoodpaszoBanus. Ilytu u
CcrIoco0BbI BUI000pa3oBaHyst: ajutonarpuyeckoe (reorpaduueckoe),
CHMITaTpUUeCKOe (IKOJIOTUYECKOE), K(MTHOBEHHOE) (ITOIHILION TH3aIHs,
rubpuanzanys). JJJTUTeIbHOCTh SBOIIOIMOHHBIX MTPOIIECCOB.

Mexanu3mbl HOpMHUPOBAHHSI OMOJIOTHUIECKOTO Pa3HOOOPa3Hsl.

Pouitb 3BOJTFOIIMOHHON OMOJIOTHH B Pa3pa0b0TKE HAYYHBIX METOJIOB COXPAHCHUS
Ooropa3zHooOpasusi. MUKPOIBOIIOIUS M KOIBOIFOIHS TAPA3UTOB M X XO35CB.
Mexanu3mbl (GOPMUPOBAHMS YCTOWYHUBOCTH K aHTUOMOTUKAM U CIIOCOOBI
O0pBOBI C HEW

6.3

Mertobl u3ydeHus: Makpo3BoJiroLnd. [TaleOHTOTOTHYECKHE METOIBI
u3ydenus sBomonun. [lepexoanpie Gopmbl U GUITOTCHETUYECKUE PSIBI
OpPraHu3MOB.

buoreorpaguueckue MeTopl n3ydeHus 3Bononuu. CpaBHeHue Guopsl U GpayHbI
MaTEepUKOB U OCTPOBOB. buoreorpaduyeckue odractu 3emnu. Bunsl-snieMuku
U PEJTUKTHI.

OMOPHOIOTHUECKUE U CPABHUTENBEHO-MOP(OIOrHUECKIE METOIbI N3yUSHHS
IBOMIOLMH. | eHeTHUEeCKHE MEXaHN3MBI DBOJIFOLIMN OHTOTEHE3a U MOSBIICHUS
9BOJIFOLIMOHHBIX HOBIIECTB. | OMOJIOrHYHBIE U aHATIOTUYHBIE OPTaHBbI.
PynumenTtapHblie opransl U aTaBU3Mbl. MOJIEKYIIPHO-TEHETHYECKHE,
OMOXMMHUYECKHE U MAaTEMATHYECKUE METO bl U3YUEHUS BOITIOIHH.
I'omonornunsie rensl. CoBpeMeHHbIE METO/IbI TOCTPOEHUS (PUITOTeHETUYECKUX
JePEBLEB. XPOMOCOMHBIE MYTALIUU U 3BOJIIOLUSA TEHOMOB.

Oo1mrre 3akoHOMepHOCTH (TpaBuiia) BOJIFOIIMU. HeoOpaTHMOCTh 3BOIIOIINH.

A,Z[aHTI/IBHaSI paauanus. HepaBHOMepHOCTB TCEMIIOB 3BOJIIOITUN




6.4

HayuHbie runoressl IpOUCX0KICHUS KU3HU Ha 3emiie. AOHOTeHe3
nancrnepMmus. JloHaydHbie MpeaCcTaBICHUS O 3aPOKICHUN KUZHU
(kpeanronu3m). I'nmoresa MOCTOAHHOTO CaMO3aPOXKICHHUS KU3HU U €€
onposepxenue onsitaMu @. Penu, JI. Cnannanuany, JI. [acrepa.
[TpoucxoxaeHue >xu3Hu U acTpoOuosiorusi. OCHOBHBIE ITAITbl HEOPTaHUIECKOM
sBostoiun. [TnanerapHas (reosiorndyeckast) 3BOIOIHs. XUMHUYCSCKas SBOJIIOIIHUS.
AOWOTECHHBIN CUHTE3 OPraHMYECKUX BEIIeCTB U3 Heopranudeckux. OmneIt C.
Munepa u I'. FOpu. O6pa3oBanue nonumepoB u3 MoHOMepoB. KoarepBaTHast
runote3a A.W. OnapuHa, ruroresa nepBudHoro oyiapoHa Jx. Xoineiina,
rereruueckas runoresa I'. Mémnepa. Pubo3umsl (T. Uek) u runoresa «Mupa
PHK» V. I'un6epra. ®opmupoBanue MeMOpaH U BOSHUKHOBEHHE MPOTOKJICTKH.

I/ICTOpI/IH 3emnu u METOJEBI €& HN3Yy4YCHUS. Hckomaemsie OpraHNu4Y€CKUC OCTATKH.
FCOXpOHOJIOI‘I/ISI u €€ METOJIBI. OtHOcHUTEIbHAS M a0COIIOTHAS reoXpoHOJIOrUs.
FGOXpOHOJ'IOFI/ILICCKaH IKaJja. 30HbI, 3PbI, ICPUOJbI, JIIOXH.

HauanbHbie 3Tamnel opranndeckoil 3Bostonuu. [losBienre u 3BOIOLNS TEPBBIX
KJIETOK. DBOJIIOLIMS MeTaboI13Ma. BO3HUKHOBEHHUE MEPBBIX IKOCUCTEM.
CoBpeMeHHbIE MUKPOOHBIE OMOTUIEHKH KaK aHAJIOT MEPBBIX Ha 3emiie
coobmiectB. CTpomaTonuTsl. [I[pOKaprOTH U 3YKapUOTHI.

[TpoucxoxaeHne s3ykapuot (cumMOnorenes). DBOMIOIHOHHOE TPOUCXOXKICHUE
BUpYCOB. [IponcxoxieHne MHOIrOKJIETOUHBIX OpraHu3MoB. Bo3HUKHOBEHME
OCHOBHBIX I'PYII MHOTOKJIETOUYHBIX OPIraHU3MOB.

OCHOBHBIE 3Tallbl BOIIOLUY BBICHINX pacTeHni. OCHOBHBIE

apomop¢o3bl pacTeHui. Beixos pactenuii Ha cyury. [losiBieHue crnopoBbIx
pacTeHuii 1 3aBoeBaHue UMM cyimn. CeMeHHbIe pacTenus. [Ipoucxoxnenue
LBETKOBBIX PACTCHUM.

OCHOBHBIE 2Tarbl YBOIOINN KUBOTHOTO Mupa. OCHOBHBIE apoMOP(HO3bI
KHUBOTHBIX. Benyackas ¢ayna. KemOpuiickuii B3pbIB — MOSIBIIEHHE COBPEMEHHBIX
TumnoB. [lepBbie Xop0BbIE )KUBOTHBIE. JKU3HDb B BOjie. DBOIIOIUS TO3BOHOYHBIX.
ITpoucxoxaenne ampuouii u pentuuii. [IpoucxoxxaeHrne MICKONMUTAIOUINX U
ntul. [Ipunnun kioueBoro apomopgo3a. OcBoeHne 6eCro3BOHOYHBIMU U
IT03BOHOYHBIMU KUBOTHBIMH CYIIIH.

Pa3BuTHe )xu3HM Ha 3eMJie 10 3paM U MepuoiaM: apXei, NpoTepo30i, maneo3oH,
Me3030M, KaitHo30i. O0111ast XapakTepUCTHKA KIMMaTa U Ie0JIOTMUECKUX
npoueccos. [losiBieHNe U paclBeT XapaKTepHBIX OPTaHNU3MOB.
VYrneobpa3zoBaHUe: €ro YCIOBHS U BIMSHUE Ha Ia30BbIi cocTaB aTMOC(EpHI.

MaccoBble BBIMUPAHUS — DKOJIOTHUECKUE KPU3HUCHI Tpouuioro. [Ipuynnel u
CJIEJICTBHSI MAaCCOBBIX BBIMUpaHU. COBPEMEHHBIN HKOJIOTUYECKUNA KPU3UC, €ETO
0COOEHHOCTH

6.5

Pa3nens! u 3agaun anTpononoruu. Meronsl antpononorud. CTaHoBIEHHE
MIpe/ICTaBICHUH O MPOUCXO0XKIeHNH YeroBeka. CoBpeMeHHbIE HayYHbIe TEOPUH.
CxozcTBO uenoBeka ¢ KUBOTHBIMU. CUCTEMATHUYECKOE MTOJIOKEHHUE YEIIOBEKA.
CBuzieTeNnbCTBA CXO/ICTBA YETIOBEKa C dKUBOTHBIMU:




CPaBHUTEIHLHOMOP(OIOTHUECKUE, SMOPHOTIOrHYecKHe, (PU3NO0I0r0-
Oouoxumuueckue, nopeaeHueckrue. OTIMYUS YEIOBEKa OT )KUBOTHBIX.
[IpsiMOX0XKI€HHE U KOMIUIEKC CBS3aHHBIX C HUM NIpU3HAKOB. Pa3zButHe
TOJIOBHOTO MO3ra U BTOPOM CUTHAJIIBHOW CUCTEMBI.

JiBrxymue cuiibl (pakTopbl) aHTPOIIOTEHE3a: ONOJIOrMYECKUE, COLUATIbHBIC.
CooTHolleHrne OMOJIOTMYECKUX M COLUANBHBIX (PAKTOPOB B aHTPOIIOTEHESE.
OcCHOBHBbIE CTaIUU aHTPONOreHe3a. ABCTPATIONUTEKN — IBYHOTHE NIPEAKU
mozaei. YemoBek ymerblil, IEpBbI€ U3TOTOBICHUS OpYyauid Tpyda. YemoBek
MPSIMOXO/ISAIIHMIA 1 TIEPBBINA BBIXO/I JIFOJeH 3a mpenensl Adpuku. YemnoBek
reienpoeprekuii — oMt MpeoK HeaHAePTAIbCKOIO YelIOBEKa U YeJIOBeKa
pa3zymHoro. YenoBek HEaHIepTAIbCKUN KaK BU JIIOJEH XOJIOAHOIO KIMMara.
UYenoBek pa3yMHbId COBPEMEHHOI'O TUIIA, JEHUCOBCKHM YEJIOBEK, OCBOCHUE
KOHTHHEHTOB 32 IpeaenamMu A(QpHKH.

DBOJIOIUS COBPEMEHHOI0 YesloBeKa. EcTecTBEHHBI 0TOOP B MOMYJISLUAX
yenoBeka. MyTauMoHHbIH npouecc u noaumopdusm. Ionmyasuronasie
BOJIHBI, peii() TEHOB, MUTPALIUS U «3(1)(beKT OCHOBATEJIS)) B MOIYJISIIUSAX
COBPEMEHHOI0 YEJIOBEKA.

Yenoseueckue pacel. [lonsarue o pace. bonbmime pacel: eBponeonaHas
(eBpaswmiickast), aBCTpano-HerpouaHas (IKBaTOpUaIbHas), MOHTOJIOUIHAS
(asmatcko-amepukaHckas). Bpems u myTH paccenieHus 4eoBeKa o IuiaHeTe.
EnunctBo yenoBeueckux pac. HayuHast HECOCTOSITENBHOCT pacu3Ma.
[TprcnocoOIeHHOCTD YeTI0BEKa K Pa3HbIM YCIOBHUSAM OKPY/KAIOIIEH CPEIbL.
Brnusnue reorpadudeckoii cpensl U apeiida reHoB Ha MOPQOIOTHIO U
(U3NOTIOTHIO YeIOBEKa

DKOCUCTEMEI U MMpUCymue UM 3aKOHOMEPHOCTHU

7.1

Pa3nens! u 3agaun sxonoruu. CBsi3b HKOJIOTUHU € APYTUMHU HayKamMu. MeTo bl
sKkosioruu. [ToneBbie HaOMIOEHUS. DKCIIEPUMEHTHI B 9KOJIOTHH: IPUPOTHBIE U
naboparopHble. MosenupoBaHue B 3K0JIOTUH. MOHUTOPUHT OKpYXKarolien
Cpeabl. IOKaJIbHBINA, perHOHAIBHBIN U ITT00ATbHBIN

7.2

Dkosorudeckue (pakTopsl U 3aKOHOMEPHOCTH uX JercTBus. Knaccuduxanms
9KOJIOTHYECKUX (PaKTOpOB: abnoTHUecKre, OMOTHYECKHE, AaHTPOIIOT€HHBIE.
OO0111e 3aKOHOMEPHOCTH JeHCTBUS 3KoJorndeckux (axkropos. [Tpasuiio
muaumyMa (K. lnpenrens, FO. JTn6ux). ToiaepaHTHOCTh. DBPHOHOHTHBIC U
CTEHOOMOHTHBIE OPTaHU3MBI.

Abunotnyeckue pakropbl. CBET Kak 3KoJIornyeckuil ¢pakrop. JlelicTBre pasHbIx
YYaCTKOB COJTHEYHOT'O CIIEKTPA HAa OPraHU3Mbl. DKOJIOTMYECKHUE IPYIIIIbI
pacTeHMi 1 KUBOTHBIX MO OTHOLIEHHIO K cBeTy. CUTHalIbHas POJIb CBETA.
doTonepuoausM.

Temmneparypa kak 3xonoruyeckuii paxrop. JlefictBue Temneparypsl Ha
opranu3msl. [I0MKHIIOTEpMHBIE U TOMOMOTEPMHBIE OPTaHU3MBbl. DBPUTEPMHBIE U

CTCHOTCPMHBIC OPTraHU3MBI.

BrnaxnocTs Kak skoiorudeckuii paxrop. [IpucnocobnaeHus pacteHui k




noJiAep>KaHuIo BotHOTO Oananca. Kiiaccudukamys pacTeHHi Mo OTHOIIEHHUIO K
Bojie. [Ipucmoco6ieHust >KUBOTHBIX K M3MEHEHHUIO BOJTHOTO PEXKHMA.

Cpez[H o0HTaHUA OpFaHI/I3MOB: BOAHAasA, HA3ECMHO-BO3AylIHAs, ITIOYBCHHAA,
rIyOUHHAs [TOJIIOYBCHHAs, BHYTPUOPraHU3MeHHas. OH3UKO-XUMHYECKHE
0c00EHHOCTH cpeJl 00MTaHusl OpraHu3mMoB. IIpucnocoGieHuss OpraHu3MoB K
’KU3HH B Pa3HbIX Cpeax.

buonoruueckue putmbl. BHemnue u BHyTpeHHUE pUTMbL. CyTOYHBIE U
TOJUYHBIE pUTMBIL. [IprCIIOCOOICHHOCTh OPraHU3MOB K CE30HHBIM U3MEHEHHSIM
YCJIOBUM JKU3HH.

XKuznennsie popmbl oprann3MoB. [loHsTre o xu3HeHHOU hopme. KuzHeHHbIe
(bopMbI pacTeHHUI: AepeBbsl, KYCTAPHUKH, KYCTAPHUYKH, MHOTOJIETHUE TPABHI,
oJHOJeTHHUE TpaBbl. JKu3HEeHHBIE (OPMBI )KUBOTHBIX: THUAPOOMOHTHI, T€OOMOHTHI,
a3poOHOoHTBI. OCOOEHHOCTH CTPOSHMSI U 00pa3a KU3HH.

buortuyeckue pakropsl. Buisl OHOTHYECKUX B3aUMO/ICHCTBHIA: KOHKYPEHIIUS,
XHMIIHAYECTBO, CAMOMO03 U ero popMbl. [1apa3sutusm, koonepanus, MyTyaau3M,
KOMMEHcaIu3M (KBapTHPAHTCTBO, HaxJieOHNUecTBO). Herpoduueckue
B3auMoIeiCTBHUs (Tonnueckue, popudeckue, hadpuueckue). 3HaUCHHE
OMOTHYECKUX B3aMMOJACHCTBHIA JIsI CYILIECTBOBAHMUS OPIaHM3MOB B CpEIe
oburtanus. [IpHHIUIT KOHKYPEHTHOTO UCKITFOYCHUSI

7.3

DKOJIOTMYECKHUE XapaKTepUCTHKHU nonyisauuu. [lomynauus kak 6uonorudeckas
cucrema. Posib HEOqHOPOAHOCTH Cpefbl, PU3HUECKUX OapbepoB U 0COOEHHOCTEH
OuoJIOTMH BUIOB B (POPMUPOBAHUH MTPOCTPAHCTBEHHOW CTPYKTYPHI IO YJISIIHA.
OCHOBHBIE NIOKA3aTENIN MOIYJIALMH: YUCIEHHOCTb, IJIOTHOCTh, BO3pAcTHAs U
I10JIOBAsi CTPYKTYpa, POKIAEMOCTh, IPUPOCT, TEMII pOCTa, CMEPTHOCTH,
MUTpaLus.

DKOJIOTHYECKas CTPYKTYpa MOy s, OIeHKa YUCICHHOCTH TIOTYJISIIUH.
JInHaMUKa TOMYJSIIUY U €€ peryisiius. BHOTHYeCKUil MOTeHIHA TOMYIISIIHH.
MoenupoBanre TUHAMUAKH MOMYJISIHKA. KprBbie pocTa YUCIEHHOCTH
nonysiiuy. KprBbie BDKHBaHHS. Peryssiiusi Y4MCICHHOCTH HOMYIISIIUN: POib
(baKkTOpOB, 3aBUCAIINX M HE 3aBUCAIINX OT IUIOTHOCTH. JKOJOTHUECKHE
crpateruu BuoB (r- u K-crparerun).

[TonsTre 06 skonoruueckoit Hullle Buaa. Mecrtooouranue. MHoromepHas
MoJienb 3Kkosiorndeckod Humm Jx. M. XatunHcona. Pazmepsl 3K0JIOrn4ecKoi
Huw. [loreHnumansHas u peann3oBaHHas HUILIU.

Buj xak cucrema HOHynHL{HIﬁ. Apeanbl BUJ0B. BUIBI U WX JKU3HEHHBIC
CTpaTeruu. 3aKOHOMepHOCTI/I MOBCIACHUA U Mnrpaunﬁ JKUBOTHBIX.
buonornyeckue nHBa3UKU YYKCPOAHBIX BUI0B

7.4

CooOmiectBa opraHn3MoB. buoiieHos u ero crpykrypa. CBsizu MeXay
OpraHM3Mamu B OHoOIIeHO3€e. DKOCHCTEMa KaK OTKpbITas cucreMa (A./Ix.
Tencnu). @yHKIMOHAIBHBIE OJIOKH OPraHM3MOB B 9KOCUCTEME: MTPOIYIICHTBHI,
KOHCYMEHTHI, peayleHTsl. Tpopuueckue ypoBHu. Tpodudeckne 1enu u ceTH.




Abuortnueckue 010ku 3xocucTeM. [1o4BBI 1 UiIBI B 3KocucTeMax. Kpyrosopor
BEILECTB U ITIOTOK YHEPTUU B DKOCUCTEME.

OcHoBHbIE NOKa3aTeNN IKOCUCTEMBI. broMacca 1 npoaykuus. JK0I0rMuecKue
MUPaMUIbl YUCell, OMOMAaCChl U SHEPIHH.

HanpaBieHHble 3aKOHOMEpHbIE CMEHBI COOOIIECTB — cyKlieccuu. IlepBuunble u
BTOPUYHBIE CYKIIECCUM U UX IPUUYHUHBI. AHTPOIIOT€HHbIE BO3/ICHCTBUS Ha
cykueccuu. KnmmakcHoe coobuiectso. bruopasnooOpasue u nonHora
KpPYroBOpOTa BEIIECTB — OCHOBA YCTOMYMBOCTU COOOIIECTB.

HpI/IpOI[HBIe 9KOCHCTCMBI. AHTpOHOFeHHBIe O9KOCHCTCMBI. AI‘pOBKOCI/ICTeMa.
ArpoueH03. Pazmmuns MCXKAY aHTPOIIOTCHHBIMU U ITPUPOAHBIMH 3KOCUCTEMAMMU.

VYp6oskocucrembl. OCHOBHBIE KOMIIOHEHTHI ypOo3kocucTeM. ['opockas duiopa
u payna. CuHaHTpONM3aLUs TOPOACKOi (aynbl. buonorndeckoe u
XO03SICTBEHHOE 3HAUEHHE arpOIKOCUCTEM U YpOOIKOCHCTEM. 3aKOHOMEPHOCTH
(bopMHUpOBaHUS OCHOBHBIX B3aUMOJICHCTBHI OPTaHU3MOB B SKOCHCTEMAX.

HepeHoc OHCPIur U BEUICCTB MCKAY CMEIKHBIMH SKOCUCTCMAMU. Y CcTONYNBOCTD
OpraHnu3mMoB, HOHy.HSIIII/If/'I H OKOCHUCTEM B YCIIOBUAX €CTCCTBCHHLIX U
AHTPOIIOI'CHHBIX BOS,HGfICTBHfI

7.5

buocdepa — obmennianerapuas 000ys0uka 3eMiH, T CYILECTBYET UIIH
cymiecTBoBaia xu3Hb. Yuenue B.M. Bepranackoro o 6uoctepe. Obnactu
6uocdepsl u e€ cocta. JKupoe BeriecTBo 6uochepsl U ero PyHKIIUH.
3aKOHOMEPHOCTH cyliecTBOBaHUs Ouocdeprl. OcodbeHHOCTH OHoCchephl Kak
rino0anbHOM sKocucTeMsl. JluHamuyeckoe paBHOBecue B Ouocdepe.
KpyroBopoThI BelecTB 1 OMOT€OXUMHUECKUE UKIIBI (YTiIepo/ia, a3oTa).
PutmuuHOCTh siBNeHuit B 6nocdepe. 3oHanbHOCT 6nocdepsl. [Tonarue o
6uome. OCHOBHBIE OMOMBI CYIIIN: TYH/PA, XBOWHBIC Jieca, CMEIIaHHBIC U
IIMPOKOJIMCTBEHHBIE JIECa, CTEIH, CABaHHbI, ITYCTHIHH, TPOIIMYECKHE JIeca,
BbICOKOTOphs. Kimnmar, pacTutenbHbIN U 5KUBOTHBIH MUP OMOMOB CYIIIH.

CtpykTypa u GYHKIHSI )KHBBIX CHCTEM, OIICHKA MX PECYPCHOTO MOTEHIINANIA 1
ouocdepHbIX QyHKIHIHA

7.6

DKOJOrM4ecKre KpU3KUChl U UX NpU4YrHbL. Bo3aeiicTBue yenoBeka Ha buochepy.
3arpsi3HeHue BO3AYyIIHOM cpeapl. OXpaHa BOo3AyXa. 3arpsi3HEHUE BOJHOMN CpEbl.
OxpaHa BOJIHBIX pecypcoB. Pazpymienue noussl. OXxpaHa MOYBEHHBIX PECYPCOB.
W3meHeHne knumara.

AHTpPONOreHHOE BO3/IEHCTBHE HA PACTUTEIBHBIN U )KUBOTHBIN Mup. OxpaHa
PacCTUTEIBHOTO U )KHBOTHOTO MHpa. OCHOBHBIE IPUHITUITBI OXPAHBI TPUPOJIHI.
Kpacusbie kauru. Oco6o oxpaHsieMble TPUPOIHBIE TEPPUTOPUHU

(OOIIT). Boranuueckue caasl ¥ 30010THYecKre Tapku. OCHOBHBIC MPUHIIHATIBI
YCTOWUYMBOIO Pa3BUTHUS YEJIOBEUECTBA U NMPUPObl. Palmonansnoe
MIPUPOJIOTIONB30BAaHUE M COXPAaHEHUE OMOJIOTUYECKOTO Pa3HO0Opa3us 3emiin




Conepxkanue y4eOHOr0 npeamera

10-i kaacce

Tema 1. Buosorusi Kak Hayka.
buonorus kak Hayka. CBsi3b OMONIOTHMHM C OOIIECTBEHHBIMH, TEXHHYECKHMMU W JPYTHMHU
€CTeCTBEHHBIMH HayKamH, (uiocopueil, STUKOH, 3CTETUKONH M mpaBoM. Ponb Ouosnoruu B

(hopMUPOBaHUM COBPEMEHHOI Hay4YHOU KapTUHBI Mupa. CuctemMa OMOJIOTHYECKUX HaYK.

MeToapl TO3HAHUSA KHBOW MPHPObI (HAOIIOAEHHE, SKCIIEPHMEHT, OMMCAHHWEe, W3MEPEHHE,
Kiaccu(UKaIus, MOICIMPOBAHNE, CTATHCTUYECKAss 00pabOTKa JaHHBIX).

JdeMoHcTpanum:

[Toptpetsr: Y. Hapsun, I'. Mennens, H.K. Konbiios, k. Yorcon u ®@. Kpuk.
Tabmuib! U cxembl: «MeTo bl TO3HAHUS KUBOH TIPUPOIBIY.

JlaGopaTopHble U NPaKTHYeCKUE PadOThI:

[Tpaktnueckass pabdora Ne 1. «lcmonb30BaHWE pa3IUYHBIX METOJOB IPU HU3YYCHUU
OHOJIOrNYECKUX 0OBEKTOBY.

Tema 2. JKuBble ccTeMbI H MX OPraHU3aIUsA.

JXuBble cucteMsl (OMOCUCTEMBI) KaK MpeMET u3ydeHus Onoioruu. OTINYne )KUBBIX CHCTEM
OT HEOPTaHUYECKOU IPUPOJIBI.

CpoiicTBa OmocucteM U WX pa3HooOpazue. YPOBHH OpraHu3aluu  OHOCHUCTEM:
MOJIEKYJIIPHBIMA, KJIETOYHBIA, TKAHEBbIA, OPraHU3MEHHBIM, MNOMYJIAIIMOHHO-BUIOBOMH,
IKOCHCTEMHBIH (0HOTreoIIeHOTHYECKHIT), OrOoChHEePHBIiA.

JdemMoHcTpanuu:

Tabmuielr u cxembl: «OCHOBHBIE MPHU3HAKU KU3HU», «YPOBHM OpraHU3allMU >KUBOMN
MIPUPOIBI».

Ob6opynoBanue: moaens Monekynsl JJHK.
Tema 3. XumMuueckuii COCTaB M CTPOEHHE KJIETKH.

XHWMHMYECKUN COCTaB KJIETKH. XUMHUYECKHE DJIEMEHTHI. MAKPOIJIEMEHTbI, MUKPOIJIEMEHTHI.
Boga u MuHepasibHbIE BEILIECTBA.

cDyHKI_II/II/I BOABI 1 MUHCPAJIbHBIX BCUICCTB B KJICTKC. Ho,u,uepxcaHHe OCMOTHYECKOT0 OajaHca.



benku. CoctaB u cTpoeHne OenKoB. AMUHOKHCIIOTHI — MOHOMEpPHI OenkoB. HezameHuMBIC U
3aMEHUMbBIC aMUHOKHCIOTHl. AMWHOKHCIOTHBIA COCTaB. YPOBHH CTPYKTYpPhI OEIKOBOU
MOJICKYJIbl (TIepBUYHAS, BTOPUYHAS, TPETHYHAS M YCTBEPTUYHAS CTPYKTYpa). XUMHUYCCKHE
cBolicTBa OenKoB. bruonornyeckue GyHKIMM OEIKOB.

@epmeHTsl — Ouonormueckue Kartanu3atopsl. CTpoeHue (epMeHTa: aKTUBHBIM LEHTD,
cyoctparnas cneunpuynocts. Kodepmentsl. Buramunbsl. Otiauuust  ¢GepMeHTOB  OT
HEOPraHUYeCKUX KaTaIu3aTOPOB.

VYraeBoapl: MoHOcCaxapubl (IJIr0K03a, pub03a U JIe30KcHpubo3a), aucaxapuibl (caxaposa,
JaKTO3a) W ToJucaxapuibl (Kpaxmaj, TIHKOTeH, IeJUToiio3a). buonornueckne (yHKImm
YTIICBOJIOB.

Jlumuapl:  Tpurauuepunsl,  ¢dochomunuapl, crepounsl. [ 'mapodunbHO-TUAPOPOOHEIE
cBoiictBa. bruonornyeckne Qynkuun nunuaoB. CpaBHEHHE YIIICBOAOB, OCIKOB W JIMIHIOB
KaK UCTOYHUKOB YHEPTUH.

Hyxnennosbsie kucnorel: JJHK u PHK. Hykneornabl — MOHOMEpPB!I HYKJIEMHOBBIX KHCIOT.
Crpoenue u pynkuuu JJHK. Crpoenne u ¢pynkumu PHK. Bunet PHK. AT®: crpoenue u

byHKIUH.

]_II/ITOJ'IOFI/ISI — HayKa O KJICTKC. Knerounas TCOPUA — IPUMEP BSaHMOHeﬁCTBHﬂ H,Z[Cﬁ u (1)8.KTOB
B HAYYHOM IMO3HAHHWH. MGTOI[I)I HU3YyUCHUS KIICTKH.

Krnerka kak nenoctHas xuBas cuctema. OOuLIMe NpHU3HAKU KIETOK: 3aMKHYTash HapyXHas
MeMmOpaHna, monekynsl JJHK kak reneruueckuii anmnapar, cuctema CUHTe3a Oenka.

Tunsl KIETOK: JyKapuoTHyecKas U Ipokapuorhyeckas. (OcCOOEHHOCTH  CTpOEHUS
mpokapuoTuyeckoil kierku. Kierouynas crenka Oaktepuil. CTpoeHHE SyKapuOTHUECKOMN
KJIeTKU. OCHOBHBIE OTJIMYUS PACTUTENBHOM, )KUBOTHON U TPUOHOM KJIETKH.

[ToBepXHOCTHBIE CTPYKTYpHI KIETOK — KJIETOYHAs CTEHKAa, TJIMKOKAJIWKC, UX (YHKIIHH.
[Ina3matnueckass memOpaHa, ee cBoicTBa W (yHKIMU. [[uTommasmMa u ee OpraHOUIHI
OnnomemOpannble  opranouasl  kietrku: OIIC, ammapar [oabmkH,  JTHM30COMBI.
[lonyaBTOHOMHBIE OpraHOMJBl KIJIETKH. MUTOXOHApHUH, Iactuael. I[IpoucxoxneHue
MUTOXOHJIpUH U TacTua. Buael minactun. HememOpaHHbie OpraHOUIbI KIETKH: pUOOCOMBI,
KJIETOYHBIA LIEHTP, UEHTPHUOIU, PECHUYKH, JKTyTUKU. DYHKIUHU OPraHOMAOB KIIETKHU.
Bxurouenus.

SAnpo — perynsTopHblid LeHTp kieTku. CTpoeHue sapa: saepHas o0osiouka, KapuoIluia3ma,
XPOMAaTHUH, SAAPBIIKO. XPOMOCOMBI.

TpaHcnopT BEMIECTB B KIIETKE.
JdemMoHcTpanmu:

[Toptpetsr: A. Jleenryk, P. I'yk, T. llIBann, M. Illneitnen, P. Bupxos, k. Yorcon, O.
Kpuk, M. Yunkunc, P. ®panxnun, K.M. bap.



Huarpammsbl:  «PacnpeneneHue  XMMHYECKMX  DJIEMEHTOB B HEKHMBOM  IIPUPOIEY,
«Pacnipenenenne XUMHYECKUX 3JIEMEHTOB B )KMBOU IIPUPOLEY.

Tabmumper u cxemsl: «llepuoanueckas Tabivia XUMHYECKHX OJJIEMEHTOBY», «CTpoeHue
MOJICKYJIBl BOJBI», «buocuHte3 Oenkay, «CTpoeHHe MoIeKynsl Oenkay, «CrTpoeHue
tdbepmenta», «Hyknennosbie kuciotel. JJHK», «Ctpoenue monekynsl AT®y», «Ctpoenue
JYKapUOTHUECKOU KIIETKNY, «CTpOeHHE >KUBOTHOM KIETKN», «CTpOeHHE pPaCTUTEIbHOU
KJIeTKN», «CTpOEHHE MPOKAPUOTUUECKON KIETKN», «CTpoeHue Aapa KIETKU», «Y TIE€BOIBI,
«JIunuaen.

OO6opynoBaHHWe. CBETOBOM MHMKPOCKON, OOOpYyIOBaHHME ISl TPOBEICHUS HAOIIOICHUH,
W3MEpEHUH, SKCIIEPUMEHTOB, MUKPOIIPENapaThl PACTUTEIbHBIX, JKUBOTHBIX M OaKTepHAIbHBIX
KJIETOK.

JlabopaTropHble M IPaKTHYeCKUE PAdOThI:

Jlabopatopuas pabora Ne 1. «l3ydeHue KaTalUTHUYCCKOH aKTUBHOCTH (epMeHToB (Ha
npUMepe aMuiIa3bl UM KaTalasbl)y.

JlaboparopHas pabota Ne 2. «M3y4yeHne CTpoeHHs KIETOK PAaCTeHUH, )KUBOTHBIX U OaKTepuit
M0l MUKPOCKOTIOM Ha TOTOBBIX MUKpPOMpENapaTrax u X OMUCAHUEY.

Tema 4. ’KuzHeaeATeJbLHOCTh KJIECTKH.

OOMeH BelecTB, WM MeTab0IM3M. ACCUMIIIAIUS (IUTACTHYCCKUN OOMEH) U JTUCCHUMUJISIIINS
(sHepreruyeckuii 0OOMEH) — JIBe CTOPOHBI €IMHOIO Tmpoiiecca MeTaboauszMma. Posib 3aKOHOB
COXPAHEHHUS BEILIECTB M SHEPIrUU B IOHUMAaHUU MeTa0oIM3Ma.

Tunbel oOMeHa BemiecTB: aBTOTPOGHBIA M reTepoTpodHbii. Pons ¢gepmeHTOB B 0OMEHE
BEIIECTB M MPEBPAICHUHN SHEPTHH B KIIETKE.

®dorocunte3. CmeroBas u TeMmHoBas (a3bl  (¢orocuHre3a. Peaknuu ¢doTocuHTE3A.
O¢ddexTuBHOCTL PoTOCHHTE3a. 3HaueHHe (OTOCHMHTE3a Ui KU3HH Ha 3emie. BrusHue
YCJIOBHH Cpe/ibl Ha (POTOCHHTE3 U CITOCOOBI MOBBIMICHUSI €r0 MPOAYKTUBHOCTH Y KYJIBTYPHBIX
pacTeHuN.

XeMocuHTe3. XeMOCHUHTe3upyrouue OakTepuu. 3HaYeHHE XEMOCHHTe3a JUIsl JKM3HU Ha
3emte.

DHepreTudeckuii 0OMeH B KJeTke. Paciernienre BemecTB, BhIICICHUE U aKKYMYIHPOBAaHUE
SHEPTUM B KJIETKE. JTallbl dHeprerudeckoro oomena. ['nmuxonus. bBpoxkeHue u ero BUIBL
KucnoponHnoe okucnenue, win KiaeTodHoe apixanue. OxucnurenpHoe dochopunnpoBaHue.
O} heKTHBHOCTH YPHEPTETHIECKOTO OOMEHA.

Peaknun marpuunoro cunHTe3a. [enetrmyeckas wHbopmamus u JIHK. Peanmzarus
TeHeTUYECKON MH(pOpMalUU B KIeTKe. [ eHeTHueCKuit KOoJI M ero cBOMCTBA. TpaHCKpHUIIIUS —
MatpuuHblii cuHte3 PHK. Tpaucmsiuuss — OuocunTe3 Oenka. Tambl  TpPaHCISIHH.
KoaupoBanue amuaokuciaor. Pons pubocoM B GrocuHTe3e Oenka.



Hexunerounsie (opmbl xu3Hu — BUpychl. Vicropust otkpbitusi Bupycos (/.M. ViBaHOBcKuit).
Oco6eHHOCTH CTPOEHMS U JKU3HEHHOI'0 LIMKJa BUpycoB. bakrepuodaru. bonesnn pacrenui,
’KMBOTHBIX U Y€JIOBEKa, BhI3bIBaEMbIC BUpycamu. Bupyc nummyHonedunura yenoseka (BUY)
— Bo3Oyautens CIIM/la. OGpaTHast TpaHCKpHIIIKS, peBepTaza u uHTerpasa. [Ipodunakruka
pacrpocTpaHeHHUs BUPYCHBIX 3a00JICBaHUA.

JdemMoHcTpanuu:
[Toptpetsr: H.K. Konsuos, .. UBanosckuii, K.A. Tumupsizes.

Tabmuupl u cxembl: «Tunsl muTanus», «MeTtaboauzm», «KMUTOXOHIPHUN», « IHEPTETHUCCKHUI
oOMeHY, «Xnopormiacr», «DOTOCHUHTE3Y, «Ctpoenune  JJHK», «CtpoeHue u
dbyHKuMOHUpOBaHWE TeHa», «CuHTe3 Oenkay, «['eHetmyeckuii Koa», «Bupyce»,
«bakrepuoparn», «Ctpoenune u >xu3HeHHBbIH wnuka Bupyca CIIM[a, Oakrepuodaray,
«Penmukanus [JJHK».

Ob6opynoBanue: Mmonenu-anmiaukauu «Yasoenune JHK wu Tpanckpunuusy, «buocunres
oenkay, «CTpoeHHe KIETKN», Moaenb cTpykTypsl JTHK.

Tema 5. PasMHoKeHUe U MHANBHIYAJIbHOE PA3BUTHE OPraHU3MOB.

Knerounblif LUK, WAM KU3HEHHbIM LMK KieTku. MuHtepdasza u muto3. [Ipoueccsl,
nporekawpomue B uaTepdase. Pennukanusa — peakuus marpuuHoro cunresa JHK. Crpoenue
XpOMOCOM. XpOMOCOMHBIN HabOp — KapuoTUI. J{UIIIOMAHBIM U rarionIHbIH XPOMOCOMHBIE
Habopbl. Xpomaruapl. LluTonornyeckre OCHOBBI DPa3sMHOKECHUS H WHAWBUAYAIBLHOTO
pa3BUTHS OPraHU3MOB.

I[eneHHe KJICTKHU — MHTO3. CTaIII/II/I MHUTO3a. HpOHCCCI)I, IMPOUCXOAAIINE HAa pa3HbIX CTaAUAX
MHUTO3a. buojornyeckuii CMbICI MHUTO34.

[Iporpammupyemasi rubesb KIeTKU — aloITo3.

q)OpMLI Pa3MHOXKCHHUA OpPraHUu3MOB!: Oecrooe U IOJI0BOE. Buast oecronoro Pa3MHOXCHHUA.
JCJICHUEC HAABOC, IOYKOBAHHUEC OAHO- 1 MHOT'OKJIICTOYHBIX, cn0p006pa3OBaHne, BE€r¢TaTuBHOC
Pa3MHOKCHHC. I/ICKYCCTBGHHOG KIIOHUPOBAHUC OPraHU3MOB, €T0 3HAUCHUC I CCIICKIINH.

ITonoBoe Pa3MHOKCHHUE, €ro OTIINYUSA OT OecrmoJioro.

Meiio3. Cragum wmeiioza. Ilpomecchl, mpoucxoismue Ha craausx Meioza. IloBenenue
XpomocoM B Melo3e. KpoccrHrosep. buonornyeckuii CMbIC U 3HAUEHUE MEHO03a.

I'ameTorenes — mporuecc 00pa3oBaHMs MOJOBBIX KIETOK Y XHBOTHBIX. [IoOBBIE Kene3bl:
CEeMEHHUKU U SUYHUKU. OOpa3oBaHUE M Pa3BUTHE MOJOBBIX KJIETOK — raMeT (CrepmMaro3ou,
SAHIEKIIeTKa) — crepMaToreHe3 u oBoreHe3. OCOOCHHOCTH CTPOCHHS SHIEKIETOK |
cnepmato3onioB. Omnonorsopenue. [lapreHorenes.

WNupuBuayansHoe pa3BuTHe (OHTOreHE3). DMOPHOHAILHOE Pa3BUTHE (IMOpPHOTEHE3). DTarlbl
SMOPHOHAILHOTO Pa3BUTUS Y TIO3BOHOYHBIX JKHBOTHBIX: JpPOOJIGHWE, TacTPYJISAIus,
opranorenes. IlocTomMOpuoHanbHOE pa3BuTHE. THUIBI MOCTIMOPHOHAIBHOTO PAa3BUTHSL:



npsiMmoe, Hempsimoe (JIMYMHOYHOE). BimsHue cpeibl Ha pa3BHTHE OPraHU3MOB, (HAKTOPHI,
CIIOCOOHBIE BBI3bIBaTh BPOXKAECHHBIE YPOJCTBA.

Poct u pasButne pacrenuii. OHTOreHe3 IIBETKOBOI'O PAaCTEHHUS: CTPOCHUE CEMEHH, CTaauu
pa3BUTHSL.

JdemoHcTpaumu:

Tabmuupl u cxembl: «DOpMBbI pa3MHOXKEHHUS OPraHU3MOBY», «J{BOHHOE OIUIOIOTBOPEHHUE Yy
LBETKOBBIX pAaCTeHUI», «BereraTuBHOE pa3sMHOXKEHHE pacTeHui», «/lenenue kieTku
Oakrepuit», «CTpoeHue MOJOBbIX KIETOK», «CTpoeHre XpoMocoMbl», «KIeTOUHbIM UKD,
«Perummkanua JJTHK», «Mutos», «Meiosd», «lIpsmoe u Henpsimoe passurue», «l'amerorenes
Y MIIEKOIIUTAIOUINX U 4eJI0BeKa», «OCHOBHBIE CTaUU OHTOTEHE3a.

OO6opynoBaHue. MHKPOCKOM, MHUKporpenaparsl «CrepMaTo30Huabl  MICKOHTAIOMIETOY,
«slineknerka muekonuraromeroy, «KapuokuHe3 B KJIETKax KOpEIIKa JIyKa», MarHuTHas
MoeNb-anruIuKamus «/lenenue kinetku», moaens JIHK, Moaens MmetadazHOl XpPOMOCOMBI.

JlabopaTopHble H IpaKTHYecKHe padoThI:

JlaboparopHast pabora Ne 3. «HaGmrogeHne MuUTO3a B KIETKaX KOHYMKA KOpEIIKa JyKa Ha
TOTOBBIX MHUKPOIIpENapaTax».

Jlaboparopuass pabora Ne 4. «V3ydeHHe CTpPOEHHUS TMOJOBBIX KJIETOK Ha TOTOBBIX
MHUKpOIIpenapaTax.

Tema 6. HaciencTBeHHOCTh M H3MEHYHMBOCTH OPTaHU3MOB.

IIpeamer wu 3amaunm renetuku. HMcropus pasButus resHetukd. Ponp nuronoruun u
SMOpHUOJIOTUHM B CTAHOBJIEHWU TEHETHKU. Bknan poccuilckux u 3apyOeXHBIX YYEHBIX B
pa3BUTHE TeHETHKH. MeToabl TeHEeTHKH (THOPUIONOTMYeCKH, IUTOMCHETHYECKHH,
MOJICKYJIIpHO-TeHeTHYecKnui).  OCHOBHBIE  TI'CHETHYECKHE  TOHSTUSA. | eHeTHuyecKas
CUMBOJIMKA, UCIIOJIb3yEMas B CXeMax CKpEIIVBaHUN.

3aKOHOMEPHOCTH  HACJICJOBAaHMUS  TMPU3HAKOB, yCTaHOBJICHHbIE [ Mennenem.
MonorubpuaHoe CKpelMBaHHe. 3aKOH eIMHOo00pa3us TUOPUIOB TEPBOTO IMOKOJICHHUS.
[IpaBuno noMuHHMpOBaHWA. 3aKOH paclICIUICHUs MPU3HAKOB. ['HWmore3a 4YHUCTOTHI TaMer.
[TonHOE M HENoOJIHOE JOMUHUPOBAHUE.

JlurubpugHoe  ckpelmuBaHUE. 3aKOH  HE3aBHUCHUMOIO  HACTENIOBaHUS  MPU3HAKOB.
[{utoreHeTn4yecKkne OCHOBBI JUTUOPUAHOTO CKpEIIMBAHUA. AHAIM3UPYIOIIEE CKPEIIUBaHUE.

Hcnons3oBaHue AHAIIM3UPYIOUICTO CKPCHIMBAHUA IS OIPEACICHUA TCHOTUIIA ocoOH.

CI_ICH.HCHHOC HACJICJOBAaHUC  IIPHU3HAKOB. Pa6ora T. MopraHa no CHCIJICHHOMY
HacJI€JOBaHUIO I'CHOB. HapymeHHe CIHCINICHH I'CHOB B PE3YJIbTATC KPOCCUHTOBEPA.

XpOMOCOMHaH TCOpHUA HACICACTBCHHOCTHU. I'eneTnyeckue KapThbl.



I'enernka moma. XpOMOCOMHOE OIIpENEIEHHE I0JIa. AYTOCOMBI M TIOJIOBBIE XPOMOCOMBI.
I'omorameTHble M rereporaMeTHble opraHu3mbl. HacienoBaHue NMpU3HAKOB, CLEMJIEHHBIX C
HIOJIOM.

N3menunBoCTh. Buabl N3MEHUMBOCTH: HEHACIEACTBEHHAs U HACleACTBeHHas. Poib cpenbl B
HEHACJIEeICTBEHHON H3MEHYMBOCTU. XapaKTepUCTHKA MOAM(PHUKALMOHHOM H3MEHYUBOCTH.
BapuannoHHbIN psin 1 BapuanMoHHas kpusas. Hopma peakunu npusHaka. KosmuectBeHHbIe
U KAayecTBEHHbIE NPU3HAKM M HUX HopMma peakiuu. CBoiicTBa MOAM(PUKALMOHHON
U3MEHYUBOCTH.

HacnencrBeHHas, Wid TeHOTHIIMYECKas, M3MEHYMBOCTb. KOMOMHATHBHAsA H3MEHYHMBOCTD.
Meiio3 1 MONOBOM IpoLEcC — OCHOBA KOMOMHAaTMBHOM HW3MEHUYUBOCTH. MyTallMOHHas
n3MeHYMBOCTh. Kiaccudukanus myranmii: TeHHbIC, XpOMOCOMHBIE, TeHOMHbBIE. YacToTa U
NpPUYMHB  MyTanuid. MyrtareHHble  (QakTophl. 3aKOH TOMOJOTHYECKHX pSJIOB B
HacJiencTBeHHor n3MenunBocty H.M. Basunosa.

BHesmepHaﬂ HaCJICACTBCHHOCTb U UBMCHUYHNBOCTD.

I'eneruka wuyenoBeka. Kapuotun denoBeka. OCHOBHBbIE METOJIbl T'E€HETUKH YEJIOBEKa!
TeHEATIOTUYECKUM, OJIM3HEIOBBIM, IMTOTCHETUYECKUN, OMOXMMUYECKHUMA, MOJEKYJISPHO-
reHetndeckuii. COBpEMEHHOE ONpEACICHUE TeHOTHUIA. TMOJHOTEHOMHOE CEKBEHHPOBAHUE,
TeHOTUIHPOBAaHKE, B TOM uucie ¢ nomouisto [11[P-ananu3a. HacneactBennsie 3a0oneBaHust
YelIOBeKa. TEHHbIE OOJIe3HHW, OOJEe3HW C HACJICICTBEHHOM IPEaPacIoiOKEHHOCTHIO,
XxpoMocomHble Oone3nu. CoMmaThyeckue W TreHepaTuBHblE MyTauud. CTBOJOBBIE KIIETKH.
[Ipunuuner  310poBOrO0  00pas3a JKWU3HW, JAMATHOCTHUKH, MNPOPUIAKTAKH U JICUYEHUS
TeHETHYCCKHUX 0oJ1e3HE. Meauko-reHeTHIEeCKOE KOHCYJIbTUPOBAHHE. 3HaueHHUE
MEIUIIMHCKOM TEHETUKH B TMPEJOTBPAIICHUH W JICYCHHH TEHETUYECKUX 3a00JIeBaHUMN
YyeJIoBeKa.

JdemMoncTpanuu:

IToptpetst: I. Mennens, T. Mopran, I'. ne ®pus, C.C. Yersepukos, H.B. Tumodees-
Pecosckwnit, H.M. BaBuios.

Tabmuuel u cxembl: «MOHOTMOPUIHOE CKPEIIMBAHHE W €ro IUTOr€HETHYECKash OCHOBay,
«3aKOH pAaCIIEIUIEHUsT M €ro LUTOIeHETHYecKas OCHOBa», «3aKOH 4YHCTOTBI TaMeT»,
«lurubpunHoe ckpeuuBanuey», «L{uTogornueckue OCHOBBI AUTHOPHIHOIO CKPELIMBAHUSY,
«Meiio3», «B3anMonencTBHe aJUIeNbHBIX TE€HOB», «l'€éHeTnueckue KapTbl pacTeHUH,
KUBOTHBIX M 4elloBeKay, «['eHeTnka nmosay, «3aKOHOMEPHOCTH HACJIEN0BAHUS, CLEIIIEHHOTO
C II0JIOM», «KapI/IOTI/IHI)I YCJIOBCKaA n JKHUBOTHBIX), ((BI/II[I)I U3MCHYUBOCTHY,
«MoudukanonHas U3MeHYMBOCTb», «HacnenoBanue pesyc-(axkrtopa», «l'eHeTnka rpymi
KpOBH», «MYTaHI/IOHHaSI U3MCHYUBOCTH».

Ob6opynoBanue: Mojaenu-anmiaukauun «MoHoruOpuaHoe ckpeuuBanuey, «Hemonnoe
JOMUHUpOBaHUEY, «JlurnbpumHoe ckpemmBanue», «llepekpect XpomMocom», MUKPOCKOI U
mukponpemnapar «J/Iposodunay» (Hopma, Myrtanmuu (OPMBI KPBIIBEB M OKPACKH TeEIa),
repbapuii «I'opox MOCEBHOI.

JlabopaTopHble H IpaKTHYeCKHe padoThI:



JIaGoparopnast pabora Ne 5. «/3yueHune pe3yabTaTOB MOHOTMOPUIHOTO W TUTHOPUIHOTO
CKpEIIMBAaHUS y APO30(HIIBI Ha TOTOBBIX MUKPOIIpEnaparax».

JIaGoparopHas pabora Ne 6. «M3yyeHne MoAM(PUKALMOHHON M3MEHYMBOCTH, MOCTPOEHHE
BAPUALIMOHHOTO Psifia U BAPUALIMOHHON KPUBOW».

JlaGopaTopnas pabora Ne 7. «AHanmmM3 wMytammi |y Apo3odHIbI  HA  TOTOBBIX
MUKpOTIperaparax.

[TpakTuueckas padora Ne 2. «CocraBiieHre U aHATTU3 POJIOCIOBHBIX YEIIOBEKAY.
Tema /. Cesekunst oprann3mMoB. OCHOBbI OMOTEXHOJIOTUH.

Cenekuusi Kak Hayka W MpolecC. 3apoKICHUE CEJIEKIHMM U JoMecTukanusa. Ydenue H.H.
BaBuiioBa 0 meHTpax MPOUCXOXACHUS U MHOTrooOpasus KyIbTypHBIX pacTteHuil. LleHTpsl
MIPOMCXOXKIACHUS JOMAIIHUX XHBOTHBIX. COpPT, MOpOa, IITAMM.

CoBpeMeHHbIE METONBI celeKIuu. MaccoBbIi M WHAMBUAYAIbHBI OTOOPHI B CEIEKIUU
pacteHuid u KUBOTHBIX. OIEHKAa OJKCTepbepa. bIU3KOPOJACTBEHHOE CKpEUIMBAHUE —
uHOpuuHT. Yncras auHus. CKpelrBaHue YUCTHIX JIMHUHN. ['eTeposuc, niau rubpuaHas cuia.
Heponcteennoe ckpemmBanue — ayrOpuauHr. OTmaneHHas THUOpUAM3AIMS U €€ YCIEXHU.
HckyccTBeHHBI MyTareHe3 U MOJIydeHUEe MOJUIUIONIOB. J{OCTHKEHHS CeNeKIMU PacTeHHI,
YKUBOTHBIX U MUKPOOPTAHU3MOB.

buorexHonorust kKak oOTpacib INpPOU3BOJACTBA. [eHHas WHXKeHepusd. OTalbl CO3/aHus
pexomOuHanTHOW JIHK m Tpancrennsix opranusmoB. Kierounass mHxeHepus. Kierounsie
KYJIBTYPBI. MuKpoKIOHanbHOE pa3MHOXKEHHE pacTeHHUH. Knonuposanue
BBICOKOIIPOIYKTUBHBIX CEJIbCKOXO3SHUCTBEHHBIX OPraHU3MOB. DKOJIOTUYECKUE U ITHUUYECKUE
npo6aemsl. 'MO — reneTndecku MOJU(PHUIMPOBAHHBIE OPTaHU3MBI.

JleMoHCTpanuu:
IToprpersr: H.M. BaBunos, 11.B. Muuypus, I'./[. Kapneuenko, M.®. I1Banos.

Tabmuielr 1 cxembl: kKapTa «LleHTpbl NPOUCXOXKIEHUS W MHOrooOpasusi KyJIbTYPHBIX
pactenuii», «llopompl momamHUX OJKUBOTHBIX», «CopTa KyJNbTYpPHBIX PacTCHUI»,
«Otnanennas rubpuausanus», «Paborel akamemuka M.D. UsanoBay, «llomummionausy,
«O0BEKTHI OMOTEXHONOTUNY, «KJIeTOUHBIE KYNbTYpHI U KJIOHHpOBaHUEY, «KoHCTpynpoBanue
Y TIEPEHOC T€HOB, XPOMOCOM).

O6opynoBaHue: MYJSDKA IUIOJOB M KOPHEIUIONOB JAMKUX (OPM U KyJIBTYpHBIX COpPTOB
pactenuii, repbapuii «CenbCKOX035HCTBEHHBIE PACTECHUS.

JlabopaTopHble H IPaKTHYeCKHe padoThI:
Okckypeuss «OCHOBHBIE METOIbI M JOCTHXKCHUSI CENICKI[MM PACTEHHH M IKUBOTHBIX (Ha

CEJIEKIIMOHHYIO CTaHIUIO, IMJIEMEHHYIO ()epMY, COPTOUCTIBITATENILHBIA y4aCTOK, B TEIUTHYHOE
XO035HCTBO, TAOOPATOPUIO arpOYHHUBEPCUTETA HITH HAYYHOTO IICHTPA)».



11-ii kiacce
Tema 1. DBOIIOIHOHHAA OMOJIOTHS.

[Ipennocsiiku BOZHUKHOBEHUS 3BOJIIOLMOHHON TEOPUU. DBOJIOLMOHHAS TEOPHUS U €€ MECTO
B Onosoruu. BnusiHue 3BOIOLIMOHHON TEOPUU HA Pa3BUTHE OMOJIOTHH U APYTUX HAYK.

CunerenbcTBa 3BotoNUE. [laneoHToMOrNYECKHE: TOCIEI0BATENbHOCTh MOSIBJICHUS BUIOB B
MAJICOHTOJIOTUYECKOM JieTonucH, mepexonnsie (opmel. buoreorpaduueckue: cxoncTtBo u
paznuuue ¢ayH u (HIop MAaTEPUKOB U OCTPOBOB.

OMOpHOJIOrMYeCKUe. CXOJACTBA W paziauuus 3MOPHOHOB DAa3HBIX BUIOB IIO3BOHOYHBIX.
CpaBHUTEIIbHO-AHATOMUYECKHE. TOMOJIOTMYHBIE, AHAJIOIMUYHBIE, PYAUMEHTAPHBIE OpraHbl,
aTaBU3Mbl. MOJIEKYJIIPHO-OMOXUMHUYECKUE. CXOJCTBO MEXaHU3MOB HACJIEICTBEHHOCTH U
OCHOBHBIX METa00JIMYECKUX ITYTEH Y BCEX OpraHU3MOB.

OpomounonHass Tteopus Y. [lapBuna. IIpennocbulku BO3HUKHOBEHHS JapBUHHU3MA.
JIBrKyIue Cuibl 3BONOLMM BHIOB 10 JlapBuHy (M30BITOYHOE pa3MHOKEHHE IPU
OrPaHUYEHHOCTH PECYpPCOB, HEONpeeNeHHas HM3MEHYMBOCTh, OOppOa 3a CyIleCTBOBaHUE,
€CTECTBEHHBII 0TOOD).

Cunrernueckast Teopusi sBosroimu (CTID) U ee OCHOBHBIC MOJIOKCHUSI.

Muxkposontonus. [lonmynsanus Kak eMHUIA BUAA U IBOJIIOLIUH.

JBwkymme cuibl (pakTopbl) SBONIOLNMHM BHIOB B Hpupoje. MyTalMOHHBIA IpoLecc U
KOMOWHATHBHAs W3MEHYMBOCThH. llomymsimnoHHBIE BONHBI W Jpeiid reHoB. M3omsanus u
MUTpaLys.

EcrecTBeHHbII 0TOOp — HanpaBisIOmuUi GakTop 3BOIOLUH. DOPMBI €CTECTBEHHOT0 0TOOpA.

[IprcnocoOaeHHOCTh OPraHU3MOB KaK pe3yibTaT 3BOMIONUH. [IpuMepsl npucnocoOneHuil y
OpraHu3MoB. ApoMopd03bl U UIH0AAANITALUH.

Bun wu BugooOpasoBanme. Kpurepun Buga. OcHOBHbIE (OpMBI  BHI000pa30BaHMS:
reorpagpuueckoe, 3K0JI0rH4ecKoe.

Maxkpospomtorusi. DPopmbl  3BOJIOLUU:  (pUIETHYECKas, JWBEPreHTHas, KOHBEpPIeHTHad,
napasensHas. HeoOpaTuMocTh 3BOTIOIMH.

[IpoucxoxaeHne OoT HeCcnenUuaIu3npOBaHHBIX NpenkoB. [Iporpeccupyromas cnenuann3anus.
AnanTuBHas paauanys.

JdemMoncTpanuu:

Iloptpersr: K. Jlunnen, XK.b. Jlamapk, Y. [dapsun, B.O. Kosanesckuii, K.M. bap, O.
I'exkens, @. Mromnep, A.H. Cesepuos.



Tabnuiet u cxembl: «Pa3BUTHE OpraHNYECKOro Mupa Ha 3emiie», «3apOoAbIIIi MTO3BOHOYHBIX
KHUBOTHBIX», «Apxeontepukcy, «Dopmbl 00pbObI 3a cymiecTBoBaHUE», «EcTecTBeHHBIN
otOop», «MHoroobpasue COpTOB pacTeHmit», «MHOrooOpa3ue TOpPOI IKUBOTHBIXY,
«[lonynsauuny», «MyTallMOHHas U3MEHYUBOCTHY, «ApomMopdo3bl», «MauoamanTtaum,
«OOmas nereHepamnus», «/Bwxkymme cuiabl 3Bodonuny, «Kapra-cxema MapuipyTa
nyremectBuss Y. [apsuna», «bopbba 3a cymectBoBanue», «lIpucnocobieHHOCTH
opranu3mMoBy, «I'eorpaduueckoe Bumoo0Opa3zoBaHuey, «IKOIOTUIECKOE BHI000PA3OBAHKE).

OO6opynoBaHue: KOJUIEKLUS HACEKOMBIX C Pa3IMYHBIMU TUIIAMU OKPAacKH, HaOOp IUIOAOB U
ceMsH, Koiekuus «[Ipumepsl 3alUTHBIX MPHUCIOCOOJEHUM Yy MKUBOTHBIX», MOJEIb
«OCHOBHBIE HaNpaBICHUS 3BONIOLUM», 00beMHas Mojenb «CTpoeHHE TOJIOBHOIO MO3ra
[IO3BOHOYHBIX).

buoreorpaduueckass kapra Mupa, KOJEKIUs «DOpPMBI COXPAaHHOCTH HCKOIAEMbIX
KUBOTHBIX M pacTeHui», mozenp-anmuukamus «llepekpect Xpomocom», BIaKHbIE
npemapaTsl «Pa3BuTHe HacekoMoro», «Pa3BuTHe NSATYHIKKY», MUKpomnpenapar «Jpo3oduna
(nopma, myTaru (OPMBI KPBIIIHEB U OKPACKH TEJIA).

JlabGopaTopHble H IPAKTHYeCKUE PA0OTHI:
Jlaboparophas padota Ne 1. «CpaBHeHue BUIOB 110 MOPHOIOTUYECKOMY KPUTEPHUIOY.

Jlaboparopuass pabora Ne 2. «OmnmcaHue TPUCIIOCOOJICHHOCTH OpraHM3Ma U ee
OTHOCHUTEIILHOTO XapaKTepay.

Tema 2. Bo3HUKHOBeHHEe U pa3BUTHe )KU3HU Ha 3emJIe.

JloHay4Hble TPEACTABICHUS O 3aPOXKIACHUU KU3HU. HaydHble rumore3bl BO3HUKHOBEHUS
KU3HM Ha 3emuie. aOMOTreHe3 M MaHCIEePMUs. XUMHUYECKas BOJIIOIUA. AOUOTCHHBIM CHHTE3
OPTraHWYECKUX BEHIECTB W3 HEOPTaHMYECKUX. OKCIEPUMEHTAIBHOE IOJTBEPKICHUE
XUMHAYECKOH DBOIIOIMHK. HauvanpHple dTambl OMOJIOrHYecKOo »Boaronmu. | unoresa PHK-
Mupa. DopMHpOBaHHE MEMOpPAHHBIX CTPYKTYp M BO3HMKHOBEHHE MPOTOKJIETKU. [lepBbie
KJIETKH U UX 3BoJIroLMs. @OPpMHUPOBAHNE OCHOBHBIX T'PYIII )KUBBIX OPraHU3MOB.

Pa3ButHe xu3HM Ha 3emie 1o 3pam M nepuojam. Karapxeil. Apxelickas U IpoTEPO30MCKas
opbl. [lanmeosoiickas spa M ee MNepUOIbl: KEMOpPUNCKUH, OpPIOBUKCKUH, CHIIYpUHCKHH,
J€BOHCKHM, KAMEHHOYTOJIbHBIN, IEPMCKHA.

Me3o030¥icKas 5pa U €€ IEpUOAbl: TPHACOBBIN, FOPCKUHI, MEIIOBOM.

KaliHo3oiickas 3pa 1 ee nepuoabl: MaJI€Or€HOBbIA, HEOT€HOBbBIN, aHTPOIIOTE€HOBBIN.
XapakTepucTuKka KiuMaTa M TEO0JOTMYECKHX NpoueccoB. OCHOBHBIE 3Tambl HBOJIOLUN
PacTUTENILHOTO U HBOTHOTO MHpa. ApoMop(ho3bl y pacTeHuil U >kUBOTHBIX. llosiBieHue,

PacuBET U BBIMUPAHHUEC I'PYIIIT ) KUBBIX OPraHU3MOB.

Cucrema OpraHMYECKOTO MHpa KaK OTpakeHHe HBoJoLMU. OCHOBHBIE CHUCTEMATHYECKHE
TpYMIBI OPTaHU3MOB.



OBonironMs  4eloBeKa. AHTPOIIOJIOTHMA Kak Hayka. Pa3BuTue TNpeAcTaBIeHUN O
IIPOUCXOXKACHUN YejaoBeka. MeTtoael u3ydeHus aHrponoreHesa. CXoncTBa M pasjinuust
4eJI0BEKa U )KUBOTHBIX. CUCTEMATUUECKOE MOJI0KEHUE YEIOBEKA.

JBmwxymue cunbl  (pakTopel) aHTpomnoreHesa. HaciencTBeHHass W3MEHYMBOCTh U
ecTecTBeHHbI 0TOOp. OOmecTBeHHbI 00pa3 >KW3HM, H3TOTOBIIEHUE OpPYAUNA Tpyna,
MBIIJIEHHUE, PEYb.

OcHOBHBIE CTaIMM M BETBU DBOJIIOLMM YEJIOBEKA. aBCTPAJIONHUTEKH, UYelloBeK yMenbli,
Yenosek npsamoxomsaumii, YenoBek HeaHuepranbckui, Yemosek pasymsbld. Haxonxu
HCKOMAEMBIX OCTAaTKOB, BpeMs CYyLIECTBOBaHUs, 00JacTh pacnpoCTpaHEHUs, o00beM
TOJIOBHOTO MO3Ta, 00pa3 )KU3HU, OPYAHUSL.

Yenoseueckre packl. OCHOBHBIC OOJbIIME pachl: eBporcouaHas (eBpasuiickas), HeErpo-
aBcTpasionnHas (9KBaTOpHaibHas), MOHroJoMIHAs (a3uaTCKo-aMepuKaHckas). YepTbl
MPUCTIOCOOJICHHOCTH TIPEJICTABUTEICH YEIIOBEYECKUX pPac K YCIOBHUSM CYIIECTBOBaHUS.
EnunctBo uenoBeueckux pac. Kpuruka pacuzma.

JdeMoHcTpanum:
[Hoptpetsr: @. Peny, JI. ITacrep, A.W. Onapun, C. Musnep, I'. FOpu, Y. lapBuH.

Tabmuubl u cxembl: «Bo3HukHoBeHHe COJIHEUHON CHUCTEMBI», «Pa3BUTHE OpPraHMYECKOTO
mupay, «PacturenpHas kinetka», «KuBoTHas kierka», «lIpokapuoruueckas KieTKay,
«CoBpeMeHHasi CUCTEMa OPraHUuYeCcKoro Mupay, «CpaBHEHHE aHATOMUYECKUX YEPT CTPOCHHUS
YeloBeKa U 4elIOBEKOOOpa3HbIX 00e3bsH», «OCHOBHBIE MeCTa MajJeOHTOIIOTMYECKUX HAXOI0K
MPEIKOB COBPEMEHHOIO 4YeloBekay, «/peBHeimue monn», «JpeBHue moan», «llepBbie
COBPEMEHHBIE JII0IN», «HUenoBeueckue pachi».

Ob6opynoBanue: Mymspkd — «[IporcxokaeHne yemoBeka»  (OFOCTBI  aBCTPAIONUTEKA,
MUTEKAaHTPOIa, HEaHJIepTaablla, KPOMAHBOHIIA), CJIEMIKH WJIH H300paKEHHS KaMEHHBIX
OpY/Hii TIEpBOOBITHOTO YesloBeKa (KaMHHU-YOTIEPhl, pyOuia, ckpedia), reOXpOHOIOTHIECKast
Tabnuna, Koyekius «PopMbl COXpaHHOCTH UCKOMAEMbIX KUBOTHBIX M PACTCHUID.

JlabopaTopHble H IpaKTHYeCcKHe padoThI:

HpaKTI/I‘ICCKaH pa60Ta Ne 1. ((I/I3y‘-IeHI/IC HCKOIIa€CMbIX OCTATKOB paCTeHI/Iﬁ N XHUBOTHBIX B
KOJITICKIUAX ).

DKCKypcHsl «IBOJIOLHUS OPraHMYEeCKOro Mupa Ha 3emiie» (B €CTECTBEHHO-HAYYHBIH WIN
KpaeBeI4eCKUil My3eii).

Tema 3. Opranu3Msbl U OKpY Kamomas cpeaa.

DKOJIOTHs KaK HayKa. 3a/ladyd ¥ pa3/ielibl SKOJIOTUU. MeToabl SKOJTOTHYECKUX HCCIIEIOBaHUN.
DKOJI0TM4YECKOE MUPOBO33PEHNE COBPEMEHHOTO YEJIOBEKA.

Cpenpl o0uTaHUA OPTraHU3MOB: BOJHAA, Ha3€MHO-BO3/yIIIHA, MOYBEHHAA,
BHYTPUOPTraHU3MEHHAS.



Okonornyeckue ¢akropsl. Kiaccuduxanus skomoruueckux (akTopoB: aOHOTHUECKHE,
OMOTHYECKUE U aHTPOTIOTCHHBIE. JIeficTBHE IKOIOTHYECKUX (PAKTOPOB HA OPTaHU3MBI.

AbGuotnyeckue  (akToppl:  CBET,  TemImeparypa,  BIaKHOCTb.  DdoTomepuoausm.
[Ipucnocobnenuss OpraHu3MOB K JeHCTBUIO abuoTHuUecKuX (akropoB. buonornyeckue
PUTMBL.

buotnueckue GakTopsl. Busbl OMOTHUECKUX B3aUMOACHCTBUN: KOHKYPEHIIHSI, XUIITHUYECTBO,
cumbuo3 u ero ¢Gopmel. [lapasutmsMm, Koomeparus, MyTyalu3M, KOMMEHCAIIU3M
(kBapTHPAHCTBO, HAXJCOHUYECTBO). AMEHCAIM3M, HEUTpaau3M. 3HAUYCHUEC OMOTHYCCKUX
B3aUMOJICHCTBUH ISl CYIIICCTBOBAHUS OPTaHU3MOB B IIPUPOIHBIX COOOIIECTBAX.

OKOJIOTUYECKHE XApAaKTEPUCTHKM Homyisiuuv. OCHOBHbBIE IIOKa3aTelnd  IMOMYJISALUH!
YUCJIEHHOCTb, IUIOTHOCTb, POXAAEMOCTb, CMEPTHOCTh, IPUPOCT, Murpanus. JnHamuka
YHMCJIEHHOCTH MOIMYJISILIMY U €€ PEryJIsaiusl.

JdeMoHcTpanum:

[optpetsr: A. 'ymbonpar, K.®. Pynse, D. I'ekkens.

Tabmuipr u cxemel: kapra «lIpuponnbsie 30HbI 3emin», «Cpeapl OOUTaHHSI OPraHU3MOBY,
«Dotonepuoguzm», «llomymsuun», «3aKOHOMEPHOCTH pOCTAa YHUCIEHHOCTH IONYJISALIUU
uHy30pun-TyPenbkn», «llumessie nemm.

JlabopaTopHble H IpaKTHYecKHe padoThI:

Jlaboparopnas pabora Ne 3. «Mopdonoruyeckue 0cOOEHHOCTH PACTEHUN M3 Pa3HBIX MECT
oOUTaHUS.

JlaGoparopHas padota Ne 4. «BnusiHue cBeTa Ha poCT U pa3BUTHE YEPEHKOB KOJIEycay.
ITpakTryeckas pabora Ne 2. «[lozxcyer IIIOTHOCTH NOMYJISLMM pa3HbIX BUJOB PACTEHHI.
Tema 4. Coo01iecTBa M 3K0JI0THYECKHE CHCTEMBbI.

Coo0b11ecTBO OpraHu3MoB — 61o1eHo3. CTpyKTypbl OMolIeH03a: BUJI0Basl, IPOCTPAaHCTBEHHAs,
Tpoduueckas (muiiesas). Bumnpi-nomuHanTel. CBS34 B OHOIICHO3E.

DKojoruueckue cucteMbl (dKocucTeMsbl). I[loHsATHE 00 JKOCHCTeMe M OHOreoleHO3e.
OYHKIMOHAIbHBIE KOMIIOHEHTBl 3KOCHCTEMBI. IPOJYLEHTbI, KOHCYMEHTBI, PEIYLICHTHI.
KpyroBopoT BeliecTB ¥ MOTOK JHEPrHH B dKocucTeme. Tpoduueckue (MHIIEBbIE) YPOBHU
skocucteMbl. [lumeBbie menu u cetu. OCHOBHBIE MOKa3aTeNM 3KOCHUCTEMBI: OHomacca,
OPOAYKIHUS. DKOJIOTHYECKUE MUPAMUAbL. MPOMYKIMH, YUCICHHOCTH, Ouomacchl. CBOHCTBa
AKOCHCTEM: YCTOMYUBOCTD, caMoperysinusi, pazputue. Cykieccus.

[IpuponHblE 3KOCUCTEMBI. OJKOCHUCTEMBI 03€p M pPEK. OKOCHCTEMa XBOMHOIO WU
IIUPOKOJIMCTBEHHOIO JIECa.

AHTpOIMOTEHHBIE AKOCHCTEMBI. ATPOIKOCHCTEMBI. YPOOIKOCHCTEMBI. bHosornueckoe u
X03HCTBEHHOE 3HAYEHHE arpO3KOCHCTEM U YPOOIKOCUCTEM.



buopasnoobpasue kak (aktop ycroiumBocTu 3KocucTeM. CoXpaHEHHE OHUOJIOTHYECKOTO
pa3zHooOpa3us Ha 3emiie.

VYuenue B.U. Bepuanckoro o 6uochepe. ['panuiisl, coctaB u cTpykrypa omocdepsl. XKuboe
BemectB0O U ero ¢yHkuuu. OcoOeHHOCTH OHOChephl Kak TIJI0OATbHOM HKOCHCTEMBI.
JluHamuueckoe paBHOBECHE U 0OpaTHas cBsi3b B Ouocdepe.

KpyroBopoTbl BemeCTB M OHOTCOXMMHYECKHE IMKJIBI 3JeMeHTOB (yriepojaa, a3ora).
3oHanbHOCTH Onochepsl. OCHOBHBIE OMOMBI CYIIIH.

UYenoseuectBo B Ouochepe 3emiin. AHTpOIIOreHHbIE M3MeHEeHUs B Onocdepe. [modanbHbIe
9KOJIOTMUECKUE TPOOIIEMBI.

CocymecTBoBaHuEe TpUPoAbl U uenoBedecTBa. CoxpaHeHHe OMOpa3sHOOOpa3Hs Kak OCHOBA
yctoiunBoctu 6nochepsl. OCHOBa pallMOHATIBLHOTO YIPABIEHUS MIPUPOIHBIMU peCypcamu U
UX HUcrosb3oBaHue. JloCTHKEeHNs OMOJIOTUN U OXpaHa MPUPO/IBL.

JdeMoHcTpanum:
[Toptpetsr: A. JIx. Tencnu, B.H. Cykaues, B.W. Bepnanckuii.

Tabmuuel u cxemsl: «llumesbie nenu», «buoneHos: coctaB u cTpykTypa», «llpuponHsie
coobmiectBay, «llenmn nurtanws», «JKojormyeckas nupamuna», «buochepa m uemoBEK»,
«OJKOCHCTEMA LIMPOKOJIMCTBEHHOIO Jeca», «JKOCHCTEMa XBOMHOro jeca», «buoneHos
BoJOeMay, «ArpoueHos», «lIpuMmepHbIe aHTPOIOreHHBIE BO3JCHUCTBUS HAa IHPUPOLY»,
«BaxHeinme NCTOYHUKHU 3arpsi3HEHUs BO3JyXa M I'PYHTOBBIX BOJ», «IlouBa — BakHeuIas
coctaBisitolas  6uocgepb», «PDaxkTopbl ngerpagauuu  1mous», «llapHukoBbI 3ddexTy,
«DaKkTOpBl PaAMOAKTUBHOTO 3arpsisHeHUs Omocdepb», «OO0mas crpykrypa Ouocdeps,
«Pacnpoctpanenue xu3Hu B Ouochepe», «O30HOBBIH 3kpaH Ouocheps», «Kpyrosopor
yriepojia B ouocdepe», «kKpyroBopot a3ora B mpupoie».

ObopynoBanue: MojeNnb-anIuuKanus «Tunuunble OMOLEHO3b», repOapuil «PacTuTenbHbIe
cooOmiecTBay, komekiun «buornenos», «BpenuTtenun BaXKHEWIIMX CEIbCKOXO3SHCTBEHHBIX
KyJIbTYp», TepOdapuu M KOJUIEKIUMH PACTeHUH U >KUBOTHBIX, MPUHAAJIEKAIIUE K Pa3HbIM
JKOJIOTMUECKMM TIpynnaM ojgHoro Bujaa, Kpacnas xHura Poccuiickoii Penepanmy,
M300pakeHUs] OXPaHIEMbIX BUJIOB PACTEHUM U KUBOTHBIX.



TemaTuueckoe MJIAHUPOBAHUE

10-i kJi1acce
Kosaun4yecTBo 4acoB DJIeKTPOHHbIE

HaumenoBanue

Ne a3aeJiIoB M TeM (uupposie)

n/m | PA3A Beero Kontpoabneie | IIpakTuueckne | ogpasoBaresbHbie
HporpaMMBbl pa6oThbI pa6oThbI pecypebl

1 |buonorus kak Hayka |1 0,5 ]P?:tlgg'l;llcr):leé:jasoo Ir'EOK

2 JKuBble cuCTEMBI U UX 3 1 bubmuoreka I[OK
OpraHHu3aIus https://m.edsoo.ru

3 XHUMHYECKHH COCTaB 23 1 5 bubnuoreka I[IOK
U CTPOCHUE KIICTKU https://m.edsoo0.ru

4 KuzHenesTeabHOCTD 10 1 bubmmoreka  IIOK
KIIETKH https://m.edsoo.ru
Pasunosxcenne " bubmmoreka  IIOK

5 |MHAMBHIyalbHOS ! 1 https://m.edsoo.ru
pa3BUTHE OPraHU3MOB — :
HacnencrBennocts n

6 M3MEHYUBOCTH 19 5 ]If?:tlggl;ll?nmel:jioo Ir'l[JOK
OpraHU3MOB — '
Cenexups bubmuoreka I[OK

7 opranu3MoB. OCHOBBHI | 5 1 https://m.eds00.ru
OMOTEXHOJIOT U E— :

OBIIEE KOJIMYECTBO

YACOB 10 | 68 3 12,5

I[TPOT'PAMME



https://m.edsoo.ru/
https://m.edsoo.ru/
https://m.edsoo.ru/
https://m.edsoo.ru/
https://m.edsoo.ru/
https://m.edsoo.ru/
https://m.edsoo.ru/

11-1 kiacce

Ne HaumenoBanu | KoiuuecTBo yacoB DJIeKTPOHHbBIE
/' € pa3iejioB H (undposbie)
W rem Beer | Kourposbubl | IIpakTH4eckd | ogpasoBaTesbHble
" | nporpammpr 0 e paboThI e paboThI pecypebl
S BOIOLOHHAS bubnuoreka LHOK
1 ! 32 1 3,5 https:/m.edsoo.ru/7f41cc?
Oouostorus 4
Bossmoscriie Bubmorea  TIOK
2 p 10 1 2 https://m.edsoo.ru/7f41cc7
KHU3HU Ha
4
3emuie
Opranusmel U bubnmnoreka LHOK
3 |okpyxkaromas |6 0,5 https://m.edsoo.ru/7f41cc7
cpena 4
CooOmectBa o bubnuoreka LHOK
4 |skonoruyeckue |18 1 1,5 https://m.edsoo.ru/7f41cc7
CHUCTEMBI 4
OBUIEE
KOJIMYECTBO
YACOB 10 68 3 75

[TPOT'PAMME



https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74




