MyHuIMIaIBHOE aBTOHOMHOE 00111e00pa30BaTeIbHOE YUPEKICHUE
cpennsis odmeobpasoBatesnbHas mkoaa Ne 16

ITPUHSTO: COI''TACOBAHO: YTBEPXJIEHO:
Pemenune meroauyeckoro o6beAMHEHUS 3am. aupekropa o YBP JlupekTopom
YYHTENICH eCTECTBEHHO-HAYYHBIX AHUCIIUILIAH MAOQOY COIII Nel6 Y COUI Nel6
Pyxosomurens IIIMO ﬁ / Tenuupiaa E.A./ /AnexceeBa O.I"./ ; . /Knop O.B./
IIporokoun ot «25» aBrycra 2026 1. Ne 1 «26» aBrycta 2026 r. ITpuka3 ot «27» aBrycra 2026 t

Ne 237- n
MNPUJIOKEHHUE
K OCHOBHO# 00pa30oBaTe/IbHO# NporpaMme cpeaHero od1ero oopa3oBaHus
PABOYAS ITPOT'PAMMA
1o y4eOHOMY IpeIMeTy
«BHAOJIOT' US»

Ha ypOBHE cpeaHero od1ero oopa3oBaHus
CpoK ocBoeHus nporpaMMsl: 2 rona (¢ 10 mo 11 kmace)

Pa3paboTruuk nporpaMmsi:
PerukoBa H.B., yuurens 6uonoruu

MO Kapnunck, 2026 r.



PaGouast mporpaMma 1mo OMOJIOTHH Ha YPOBEHb OCHOBHOTO OOIIEro 00pa3oBaHMs IS
obydatomuxcst MAOY COIII Ne 16 pa3paborana B COOTBETCTBHH ¢ TPEOOBAHUSMU:

. @enepanbHoro 3akona ot 29.12.2012 Ne 273-®3 «O6 oOpa3oBaHuu B
Poccuiickoit ®eneparuny;

. npukasa Munmnpocsemenuss ot 31.05.2021 Ne 287 «O06 yTBepkaeHuu
denepanbHOrO0 TroCydapCTBEHHOTO 00pa3oBaTeNbHOTO CTaHAapTa OCHOBHOTO OOMIETO
o0Opa3oBaHUY;

. npukaza MunnpocBemenuss ot 18.05.2023 Ne 370 «O06 yTBepkIeHHH
benepanbHON 00pa3oBaTENHLHON IPOTPAMMbI OCHOBHOTO OOIIET0 00pa30BaHUM;

. npukaza Munnpocsenienus ot 09.10.2024 Ne 704 «O BHEeCEHUH U3MEHEHUI
B HEKOTOpBIE ITpuKa3el Munucrepcrsa npocseuieHus Poccniickoit @enepannu, Kacarmuecs
benepanbHBIX 00pa30BaTENbHBIX MPOrpaMM HA4aJIbHOTO 00IEero 00pa3oBaHUsl, OCHOBHOTO
o0m1ero 00pa3oBaHus U CPETHETO OOIIETO0 00Pa30BaAHUMY;

. npukaza MunnpocBemenus ot 22.03.2021 Ne 115 «O6 yrtBepxaeHuu
[opsinka opraHu3alii U OCYIIECTBJICHUS 00pa30BaTENbHOMN JEATEIBHOCTH MO OCHOBHBIM
o01eo0pa3oBaTesIbHBIM IIpOrpaMMaM — 00pa30BaTeNIbHBIM MPOrpaMMaM HadyajbHOI'O
00111er0, OCHOBHOT'O OOIIETO U CPEHEro 00IIero 00pa3oBaHMs»;

. Konnenuu npenogaBanust yaeOHOTO PEeaMETa;

. Konnenuum skonornyeckoro oopazoBaHusi B CUCTEME 0011ero oopa3oBaHus;

. CII 2.4.3648-20 «CaHuTapHO-3IUAEMUOJIOTUYECKHE TpeOOBaHUS K

OpraHu3alUsIM BOCIMTAHUS U OOyUYCHMs, OTAbIXa M O3[OPOBICHUS AETEH U MOJOICIKN»,
YTBEPKICHHBIX IOCTAHOBJIECHUEM IJIaBHOI'O caHUTapHOTro Bpaya oT 28.09.2020 Ne 28;

. CanlluH 1.2.3685-21 «I'urneHnyeckne HOPMATHBBI M TpeOOBaHHUS K
oOecrnieyeHno 0e30mMacHOCTH M (W) OE3BPENHOCTH MAJis 4eloBeKa (aKTOPOB Cpebl
OOUTaHHUS», YTBEPKIECHHBIX MTOCTAHOBJIEHUEM TJIaBHOT'O caHUTapHOro Bpada ot 28.01.2021
Ne 2;

. yuyeOHOro IJjJaHa OCHOBHOI'O OOIIEro oOpa3oBaHUs, YTBEPKIEHHOTIO
npukazom MAOY COI Ne 16 -g ot 27.08.2026 Ne 237- 1 «O BHeCEHWH U3MEHECHHI B
OCHOBHYIO 00pa30BaTeIbHYIO IPOrpaMMy OCHOBHOTO OOIIEr0 00pa30BaHUs»;

. ¢benepanbHON pabouell mporpaMMel 10 y4eOHOMY MPEIMETY.

PaGouas nporpamma opreHTHPOBaHA Ha LI€JI€BbI€ IPUOPUTETHI, CPOPMYINPOBAHHBIE B
benepanbHO paboueil mporpaMMe BocuTaHus U B paboueil nporpamMe Bocnutanusi [ bOY
MAOQOY COILI Ne 16.



Pa6Gouasi nporpamma no 6uosiornu 6a3oBoro ypous ais 10—11-x kiaccos

IHosicHUTEILHAA 3aIIUCKA

ITpu pa3zpaboTke mporpaMmbl 10 OMOJIOTUH TEOPETHIYECKYIO OCHOBY VISl OIIPEICTICHUS
MOAXO0JIOB K (DOPMHUPOBAHHIO COACPIKAHMS y4eOHOro mpeameTra «bUONOTHS» COCTaBHIIM:
koHnenrtyaiabHble nonoxkeHus GI'OC COO o B3auMO0OYCIOBICHHOCTH TIEJIECH, CONEepKaAHUS,
pe3yNIBTaTOB O0YUYEeHHS U TPEOOBAHMI K YPOBHIO MOJATOTOBKH BBITYCKHUKOB, IMTOJOXEHHUS 00
O0IIUX TEJISIX U MPUHITUIIAX, XapAKTEPU3YIOIIMX COBPEMEHHOE COCTOSIHUE CUCTEMBI CPETHETO
obmero obpaszoBanusi B Poccmiickoit denmepamuu, a TakkKe IMOJOXKEHUS O crenuduke
OMOJIOTHH, €€ 3HAYCHWH B IO3HAHWM XUBOW TMPUPOIBI U 00ECIEUEHUU CYIECTBOBAHMS
yenoBeueckoro ooémectBa. CoriacHO Ha3BaHHBIM IIOJIOKEHUSIM  OIPEACIIEHbBl OCHOBHBIE
(GyHKIIUU IporpaMMBbl IO OHMOJIOTHUHU U €€ CTPYKTYpa.

[IporpaMmma mo OuoNIOTMM JaeT MpeAcCTaBlIeHUE O LensX, o0 oOlmieil crpateruu
oOydeHUsl, BOCIIMTAHUS W PA3BUTHS OOYYAIONIMXCS CPEICTBAMH Y4YeOHOTrO IpeaMera
«buonorus», omnpenenser o0sf3aTeTbHOE MPEIMETHOE COJIEp)KAaHHUE, €ro CTPYKTYpY,
pacrmpezesieHde Mo pasfenaMm U TeMaM, PEKOMEHIYEeMYIO IOCJIEI0BATEIbHOCTh W3YUYEHUS
y4eOHOro Marepuaja C YYeTOM MEXKMPEAMETHBIX U BHYTPUIIPEAMETHBIX CBA3EH, JIOTUKU
00pa30BaTeIBLHOTO MPOIIECcCa, BO3PACTHBIX OCOOCHHOCTEH 00yYarOIUXCS.

B nporpamme no OMONOrMM TakK€ YUUTBHIBAIOTCS TPEeOOBAHUS K IUIAHUPYEMBIM
JUYHOCTHBIM, METANpPEAMETHBIM U IpPEIMETHBIM pe3yjbTaTaM 00ydeHHsI B (HhOpPMHUPOBAHHUU
OCHOBHBIX BHJIOB Y4e€OHO-TO3HABATEIBHON NEATENbHOCTH/YUYEOHBIX NEUCTBUN 00yJarOIIUXCs
110 OCBOCHHIO COJIEpKaHUsI OMOJIOTMUECKOT0 00pa30BaHus.

B nporpamme no 6nonoruu (10—-11-e xnaccsl, 6a30BbIi ypOBEHb) peaaTn30BaH MPUHIIMII
IIPEEMCTBEHHOCTH B M3Y4YeHHMH OHOJOruM, Onarojaps uYeMy B HeW INpocMaTpuBaeTcs
HaIpPaBJIEHHOCTh HA Pa3BUTHE 3HAHUMN, CBA3aHHBIX C OPMUPOBAHUEM €CTECTBEHHO-HAYYHOT O
MHUPOBO33PEHHUs, LIEHHOCTHBIX OpPUEHTAlMil JMYHOCTH, DSKOJOTMYECKOIO MBILIUICHHUS,
MPEACTABICHUN O 3I0pOBOM 00pa3e KU3HU M OEPEeKHBIM OTHOIIEHHEM K OKpY>Karoliei
npupoJHoi cpene. IloaToMy Hapsaqy ¢ M3ydeHHEM OOIIEOMONIOTHYECKUX TEOpUM, a TaKxke
3HAHUN O CTPOEHHUH JKUBBIX CHCTEM PA3HOTO PaHra U CYIIHOCTH OCHOBHBIX MPOTEKAIOUINX B
HUX IPOLIECCOB B IPOrpaMMe 1o OMOJIOTHH y/I€JI€HO BHUMaHHUE UCIIOJIb30BAaHHIO MTOJTyYE€HHBIX
3HAHUA B TIOBCEHEBHOM JKM3HM [UIsl peIIeHHUs MPHUKIAJHBIX 3a7ad, B TOM YHCIE:
NpodMIaKTUKA  HACJIEJICTBEHHBIX  3a00JIeBaHMI  YelOBEeKa,  MEJUKO-T€HETHYECKOTro
KOHCYJIbTUPOBaHUSA, OOOCHOBAaHHS  SKOJOTMYECKH  LeJecoo0pa3HOro  TOBEIEHUS B
OKpYKarolled IPUPOTHON Cpele, aHAIU3a BIUSHUSA XO3HCTBEHHOM JESATEIbHOCTH YEJI0BEKa
Ha COCTOSIHME IPUPOJIHBIX U HCKYCCTBEHHBIX 9KOCUCTEM. Y CHIIEHHE BHUMAHUS K MPUKIIATHON
HaNpaBICHHOCTH Yy4eOHOro mpeamera «bHOJOTHS» MPOAMKTOBAHO HEOOXOAMMOCTBHIO
o0ecrieyeHrs YCIOBMM i pelIeHHs OJHOM U3 aKTyaJbHBIX 3a/Jad MIKOJbHOTO
Ouosornyeckoro o0Opa3oBaHusi, KOTopas Mpeamnoiaraer (OpMHpPOBaHHE Y OOYyYaroIIUXCs
CIOCOOHOCTH aJaNTUPOBAThCS K U3MEHEHHSIM JUHAMUYHO Pa3BUBAIOILIETOCS COBPEMEHHOTO
MUpA.

buonorus Ha ypoBHE cpenHero ooiiero ooOpa3oBaHus 3aHUMAaeT BakHOe MecTo. OHa
obecrieunBaeT (GOPMHUPOBAHKE y OOYUAIOIIUXCS MPECTABICHUN O HAyYHON KapTHHE MHpA,
pacupsier 1 0000IIaeT 3HAHUS O JKUBOM MpPUPOJE, €€ OTJIMYMUTENbHBIX NpPU3HAKAX —
YPOBHEBOW OpTaHM3allMU W SBOJIIOLWH, CO3/IACT YCJOBUS JUIS: TIO3HAHUS 3aKOHOB YKHBOH



npupoabl, ¢GopMupoBanus (GYHKIMOHAJIBLHOW TIpPaMOTHOCTH, HAaBBIKOB 3JI0pOBOTO U
0e301macHOT0 00pasa KU3HU, IKOJIOTUIECKOTO MBINIICHHS, IEHHOCTHOTO OTHOIIIEHUS K JKUBON
MIPUPOJIE U YETIOBEKY.

bonbuioe 3HaueHue OWONIOTHS KMMEET TAaKKe Ui PELICHUS BOCIUTATEIbHBIX U
pa3BUBAIOMIMX 33Ja4 CpEAHEro oO0mero oOpa3oBaHUs, CONUATU3AINH OOYYaIOLIHXCS.
W3yyenne Owuonoruu oOecreurBaeT YCIOBUSA s (OPMHUPOBAHUS HHTEIUIEKTYyaJIbHBIX,
KOMMYHHUKAIIHOHHBIX ¥ HHPOPMALMOHHBIX HABBIKOB, 3CTETUUYECKOM KYJIbTYphI, CIOCOOCTBYET
UHTErpanuy OMOJOTUYECKUX 3HAHUM C MPEICTaBICHUSAMH U3 APYTUX yU4eOHBIX MPEIMETOB, B
YaCTHOCTH (PM3MKH, XUMHUU M reorpaduu. HaszBaHHbIe NOJOXKEHHS O MpeaHA3HAUYCHUH
yueOHOro npeamera «bruosnorush cocTaBUiiu OCHOBY JJISl ONIPEAETICHUS TIOIX0JI0B K 0TOOpY U
CTPYKTYPHUPOBAHUIO €TO COJIEPIKAHUS, IPEACTABICHHOTO B ITPOrpaMMe 1o OHOJIOTHH.

Ot6op coxmepxkanust ydeOHoro mpenmera «buomnorus» Ha 0a30BOM ypOBHE
OCYIIECTBJIEH C MO3ULUNA KyJIbTYpOCOOOPAa3HOrO IOAX0/a, B COOTBETCTBUU C KOTOPHIM
oOyuJaroluecs: JOMKHBl OCBOUTH 3HAHUS U YMEHHsI, 3Ha4UMbIe U1 (popMHUpOBaHHs 0OIIEi
KYJBTYpBI, ONPEACISAIOIINAE aJeKBATHOE IIOBEICHHUE YEJIOBEKA B OKPYXKAIOLIEH NPUPOIHOU
cpene, BocTpeOOBaHHBIE B TMOBCETHEBHOW JKM3HU U MpakTHUecKoW nesTenbHOCcTH. Ocoboe
MECTO B 3TOM CUCTEME 3HAHUM 3aHUMAIOT JIEMEHTBI COJECPHKAHUS, KOTOPBIE CIIY’KAT OCHOBOM
it GOPMHUPOBAHUS TIPEJCTABICHUNA O COBPEMEHHOW €CTeCTBEHHO-HAYYHON KapTUHE MUpa U
IIEHHOCTHBIX OPHEHTAIUSAX JIMYHOCTH, CIOCOOCTBYIOIIUX TyMaHH3aIlUH OMOJOTHYECKOTO
o0Opa3oBaHHs.

CTpyKTypUpOBaHUE COJIEp>KaHUsl y4eOHOro Marepualia B Mporpamme Mo OUOJIOTHUU
OCYIIECTBIICHO C YY4ETOM IMPUOPUTETHOTO 3HAUCHHUS 3HAHUI 00 OTIIMYUTEILHBIX OCOOCHHOCTSX
KUBOW MPHUPOIBI, O €€ YPOBHEBOH OpraHM3alli U SBONIONUH. B COOTBETCTBHH C 3TUM B
CTPYKType yueOHOoro npeameta «buonorusy» BblIeIeHbI CIEAYIONUE COlepKaTeIbHbIE TUHUY:
«buonoruss kak Hayka. Meronbl Hay4yHOro mo3HaHus», «Kierka kak Ouonormyeckas
cucteMay, «OpraHu3m Kak Ouosormueckas cucrema», «CuctemMma W MHOTroooOpasue
OpPraHUYECKOTO MHUPa», «IBOJIOLHUS >KUBOW MPUPOIBD», «IKOCHUCTEMBl U TPUCYIIHE UM
3aKOHOMEPHOCTH.

Ilens n3ydenus ydyeOHoro mpeamera «buosnorus» Ha 6a30BOM ypOBHE — OBIAJICHHE
00y4arolMMUCS 3HAHUSIMU O CTPYKTYpHO-(DYHKIIMOHAJIbHOM OpraHU3alMi HUBBIX CHUCTEM
Pa3HOro paHra u MpuoOpeTeHne yMEHUH HCII0JIb30BaTh STH 3HAHUS JUI TPAaMOTHBIX JeHCTBUI
B OTHOUIEHHH OOBEKTOB )KHBOW MPHUPOJIBI U PEIICHUS Pa3IMYHBIX )KM3HEHHBIX MPOOJIEM.

Jloctuxenue nenu u3ydeHus yueOHoro npeamera «buonorus» Ha 6a30BOM YpOBHE
o0ecrneunBaeTcs peleHrueM CIeAYIMUX 3a1ay:

. OCBOEHHE OOYYAIOIIMMHUCS CHUCTEMBI 3HAHHH O OMOIOTUYECKUX TEOPHSIX,
VYCHHSX, 3aKOHAX, 3aKOHOMEPHOCTSX, THIIOTE3aX, MpaBWIaX, CIYXKAIIMX OCHOBOW JIIs
(dbopMUpOBaHHs TIPEACTABICHUN O €CTeCTBEHHO-HAy4YHOH KapTHHE MHpa, O MeEToJax
HAyYHOTO TO3HAHUS, CTPOSHUH, MHOTOOOPA3HH U OCOOCHHOCTSX YXKUBBIX CHCTEM Pa3HOTO
YPOBHSL OpraHU3alli{, BBIIAIOIIUXCS OTKPBITHUSX KM COBPEMEHHBIX HCCIECIOBAaHUSIX B
OHOJIOTHH;

. (dbopMupoBaHHe y OOy4YarOUINXCs IMO3HABATENBHBIX, WHTEJUIEKTyallbHBIX W
TBOPUYECKHUX CITOCOOHOCTEH B MPOIECCEe aHAIM3a JAHHBIX O MyTSIX Pa3BUTHS B OMOJOTHHU
HAy4YHBIX B3[JISIOB, WJCH M TOIXOIOB K HM3YYCHUIO JXKUBBIX CHCTEM PAa3HOTO YpPOBHS
OpraHH3aIiH;



. CTaHOBJIEHHME Yy OOydaroummxcsi oOwel KyJbTypbl, (YHKLHOHAIbHOM
IPaMOTHOCTH, Pa3BUTHE YMEHHI OOBSCHATb M OLEHUBATh SIBJICHUS OKPY’KAIOLIEro Mupa
’KMBOM MPUPO/IbI HA OCHOBAHUY 3HAHUH U OIBITA, OJYUYEHHBIX IIPU U3yYEHUH OMOJIOTUHY;

. dopmupoBaHre y OOYyYalOIUMXCSd YMEHHH WUIIOCTPUPOBATh 3HAUYCHHE
OMOJIOTMYECKUX 3HAHUN B IIPAKTUYECKOHN JEATEIbHOCTH YEJIOBEKA, PA3BUTUH COBPEMEHHBIX
MEIUIUHCKUX TEXHOJIOTHIA U arpoOMOTEXHOIOT U}

. BOCIIUTaHHE YOEXKIEHHOCTH B BO3MOXKHOCTH IO3HAHUS UYEIOBEKOM XHBOMU
PUPOJIBI, HEOOXOAUMOCTH OEPEKHOTO OTHOLICHUS K HEH, COOMIOCHUS STUYECKUX HOPM
IIPU IPOBEAEHUH OMOJIOIrMUYECKUX UCCIIET0BaHMIA;

. OCO3HAaHME LEHHOCTH OHOJOTMYECKUX 3HAHUHM JJIsl TOBBILICHHUS YPOBHS
9KOJIOTUYECKOM KyJIbTYpBl, A1 (POPMUPOBAHUS HAYYHOTO MUPOBO33PEHNUS;
. [IPUMEHEHNE IPUOOPETEHHBIX 3HAHUNM U YMEHUI B IOBCEIHEBHOM JKU3HU JJIs

OLICHKH TOCJIEACTBUI CBOCH JEATENIFHOCTH 1O OTHOIICHHIO K OKpYKarolei cpexe,
COOCTBEHHOMY 310pPOBBIO, 00OCHOBAaHHUE M COOIO/ICHIE MEp MPOPMIAKTUKA 3a00ICBaHUH.

B cucreme cpennero obmero obpaszoBanusi «buonorus», m3ydaemas Ha 0a30BOM
YPOBHE, SIBJISETCS 00S3aTCIbHBIM YYEOHBIM MPEIMETOM, BXOJSIIUM B COCTAaB MPEIMETHOM
obmactn «EcTeCTBeHHO-HAayYHBIE TIPEAMETHD.

Jns wuszydenuss Ouonoruu Ha 0a30BOM YpOBHE CpEAHETO OOIIEro o0pa3oBaHUS
oTBoaMTCA 68 yacos: B 10-M kiacce — 34 gaca (1 gac B Hexemo), B 11-M ximacce — 34 gaca (1
Yyac B HEJIEITIO).

Jis  peanuzanMM  [pOrpamMMbl  HCIOJIB3YIOTCS  yYEOHUKH, JONYUIEHHBIE K
UCIOJIb30BAaHUIO TPU  pealu3aly  UMEIOUIMX  TOCYJapCTBEHHYIO  aKKpeIUTalUIo
00pa3oBaTeNbHBIX MPOTrPaMM HayalbHOTO OOIEro, OCHOBHOIO OOIIEro, CpeaHero oOIIero
oOpa3oBaHUs OpraHu3aLUsIMH, OCYILECTBIISIOIIMMHU 00pa30BaTEIIbHYIO
JEeATENBHOCTD, TpHKa3oM Munnpocsemenus ot 26.06.2025 Ne 495:

. buonorus, 10 kmacc/ Ilaceunuk B.B., Kamenckuit A.A., Py6iioB A.M. u
npyrue /Ilog pen. Ilaceunmka B.B., AkmmonepHoe oOmiectBo «l3naTenscTBo
"IIpocBemienue"»;

. buonorus, 11 kmacc/ Ilaceunuk B.B., Kamenckuit A.A., PybnoB A.M. u
npyrue /Ilog pen. Ilaceunmka B.B., AkumonepHoe oOmiectBo «l3naTenbcTBo
"[IpocBemienue"»;

. <>

DNeKTpOHHBIE 00pa30BaTENbHBIE PECYpPChl, JOMYIIEHHBIE K HCIOJIb30BAHUIO TIPH
peanmzanu  00pa30BaTEIbHBIMU  OpraHU3AlUSAMH, WMEIOUIUMH  TOCYJIapCTBEHHYIO
aKKpeIuTalnio, o0pa30BaTeIbHBIX MPOrpaMM HA4yajlbHOTO OOIIEro, OCHOBHOI'O OOILEro,
cpenHero obmiero odpazoBanus mprkazomM MunmnpocsemieHus ot 18.07.2024 Ne 499:

. DneKTpoHHBIA oOpa3oBarenbHbIi pecype «/lomamnue 3amanus. Cpennee
obmee obpazoBanme. buonorus», 10-11 kmace, AO «M3narensctBo "lIpocBemenne »;

. Tpenaxep «O06mnako 3nanuit». buonorus. 10 knace, OO0 «Puzukon Jlad»;

. Tpenaxep «O0naxo 3Hauuit». buonorusd. 11 knace, OO0 «Puzuxon Jlady;

IlnannpyemMble pe3y/ibTaThl OCBOCHUS NMpeAMeTa



Cormacao ®I'OC COO ycraHaBiIMBarOTCA TpeOOBaHUA K pe3yJbTaTaM OCBOCHUS
00y4aroIUMUCs IPOrPaMM CPETHETO OOIIETO 00pa30BaHUS: TUIYHOCTHBIM, METANPEAMETHBIM
U IPEIMETHBIM.

JInuHOCTHBIE pPe3yIbTAThI

B cTpyKType JTUYHOCTHBIX PE3yJIbTaTOB OCBOEHUS Ipeamera «bronorus» BbIIEICHBI
CIIEAYIOIINE COCTABJIAIONINE: OCO3HAHUE OOYYAIONIMMHUCA POCCHHCKON Tpa)IaHCKOU
UJEHTUYHOCTH — FOTOBHOCTU K CaMOPa3BUTHIO, CAMOCTOSITEIbHOCTH U CAMOOIPEICIICHUIO,
HaIn4yue MOTHBAIlUM K OGy‘ICHI/IIO 6I/IOHOFI/II/I, HCJICHAIIPABJICHHOC PAa3sBUTUC BHYTPCHHHUX
yOex1eHUI TMYHOCTH HAa OCHOBE KJIIOUEBBIX LIEHHOCTEH U UCTOPUYECKUX TPAAULIUN pa3BUTHUS
OMOJIOTHYECKOTO 3HAHUS, TOTOBHOCTh U CIIOCOOHOCTH OOYYaOIIMXCSl PYKOBOJICTBOBATHCS B
CBOCH JEATEIBHOCTH LI€HHOCTHO-CMBICIOBBIMM YCTAaHOBKAaMH, IPUCYLIUMH CHCTEME
Onoyoruyeckoro oOpa3oBaHMS, HAJIUYME HKOJOTMYECKOr0 IPAaBOCO3HAHUS, CIHOCOOHOCTH
CTaBUTb LIEJIU U CTPOUTD )KU3HEHHBIC TUIAHBL.

JIndHOCTHBIE Pe3yNbTaThl OCBOEHUS MpeaMeTa «bruonorush 1ocTUrarTcs B €IMHCTBE
yqe6H01?1 ¥ BOCITUTATEIbHOM ACATCIIBHOCTU B COOTBECTCTBUU C TPAAUITMOHHBIMU pOCCHﬁCKHMH
COLIMOKYJIBTYPHBIMH, HCTOPUUYECKUMU U TyXOBHO-HPABCTBEHHBIMU [IEHHOCTSAMU, TPUHITHIMU
B 00IIIeCTBE NMPaBUIIAMH ¥ HOPMaMU MOBEICHUS M CIIOCOOCTBYIOT MPOIIECCaM CaMOIIO3HAHUS,
CaMOBOCITUTaHUS U CAMOPA3BUTHUS, PA3BUTHS BHYTPEHHEU MO3UILIUU JTMYHOCTH, TATPHOTU3MA,
YBaXKEHUS K 3aKOHY U IIPaBOIOPSIAKY, YEIOBEKY TPyda U CTaplIEMy IIOKOJICHHUIO, B3aUMHOI'O
YBOKEHUS, OEpeKHOro OTHOWIEHHS K KYJIbTYPHOMY HACJeIUI0 U TPaJULUAM
MHOTOHAIIMOHAJIBHOTO Hapojaa Pocculickon denepannn, NpUpOJE U OKPYKAIOIIEH cpelie.

JInuHOCTHBIE pE3yNbTaThl OCBOEHHMsS Yy4yeOHOro mnpenmera «buomorus» MOKHBI
OTpa)kaTh TOTOBHOCTh M CIIOCOOHOCTh O0YyUaIOLIUXCs PYKOBOACTBOBAThCS CHOPMUPOBAHHOMN
BHYTPEHHEH MO3ULMEN JIMYHOCTH, CHUCTEMOW IIEHHOCTHBIX OpHEHTAllMi, ITO3UTHUBHBIX
BHYTPEHHUX YOEXKIEHWH, COOTBETCTBYIOIIUX TPAJULMOHHBIM IIEHHOCTSIM POCCUNUCKOIO
00111eCTBa, pacIIUpPEHUE )KU3HEHHOTO OMbITa U ONbITa IEATEILHOCTH B IIpoliecce pealn3anuu
OCHOBHBIX HalpaBJI€HUI BOCIIUTATEIbHOMN 1€ATE€IbHOCTH, B TOM YHCIIE B YACTH:

1) rpamaaHCcKOro BOCIMTAHUS:

. c(hOpMHUPOBAHHOCTD TPAKAAHCKOH MOZHUIIMH 00YUAIONIEroCs KaK aKTHBHOTO U
OTBETCTBEHHOTO YJIEHa POCCUKCKOTO OOIIECTBA;

. OCO3HaHUE CBOUX KOHCTUTYIIMOHHBIX TIPaB U OOS3aHHOCTEH, YBa)KEHUE
3aKOHA U TIPABOIOPAIKA;

. TOTOBHOCTh K COBMECTHOM TBOPUYECKOW [EATETLHOCTH TIPH CO3JAaHUH
y4eOHBIX TPOEKTOB, PEIIEHWH YYEOHBIX U T[O3HABATEIbHBIX 3a7a4, BBITOJIHEHUU
OMOJIOTUYECKUX IKCIIEPUMEHTOB;

° CIIOCOOHOCTH OIIPCACIIATH CO6CTBCHHYIO NO3UMIHMIO IIO OTHOIICHHIO K
SABJICHUAM COBpeMeHHOI\/’I JKH3HHU U 00BIACHATH €c,
° YMCHHUC YYUTLIBATL B CBOHUX JIEHCTBUAX HCO6XOZ[I/IMOCTB KOHCTPYKTUBHOI'O

B3aUMOJICHCTBUS JIOAEH C pa3HbBIMH YyOeXJAEHUSIMH, KYJbTYPHBIMU LIEHHOCTSIMH U
COLIMAJIbHBIM I0JIOKEHUEM;

. TOTOBHOCTh K COTPYJHHUYECTBY B IPOLECCE COBMECTHOIO BBIIOJHEHUS
yueOHBIX, TIO3HABATEJILHBIX M HCCIEI0BATEIbCKUX 3a/1a4, YBaXKUTEIHHOTO OTHOIICHUS K
MHEHHUIO OMIMOHEHTOB MPH 00CYXACHUU CIIOPHBIX BOIPOCOB OMOJIOTUYECKOTO CONEPIKAHNUS;



. TOTOBHOCTh K T'YMaHUTapHOH M BOJIOHTEPCKOH JICATEIILHOCTH;
2) NaTPUOTHYECKOr0 BOCTIMTAHMSI:

. c(hOpMHUPOBAHHOCTH pocCcuiicKon rpaXk 1aHCKOM HIEHTUYHOCTH,
MaTpUOTH3Ma, YBAKEHUS K CBOEMY HapoOJy, 4yBCTBA OTBETCTBEHHOCTH mepen Pomunoii,
rOpJIOCTH 3a CBOW Kpail, CBOO PoauHy, CBON S3BIK U KYJIBTYPY, IPOILLIOE U HACTOSAIIEE
MHOI'OHAIIMOHAJILHOTO Hapoja Poccuu;

. LIEHHOCTHOE OTHOILIEHUE K IPUPOJHOMY HACJIEANIO U TAMSATHUKAM IPUPOJBI,
JNOCTHXKEHUSM Poccun B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUAX, TPYIE;
. CIOCOOHOCTh OLIEHMBATh BKJIAJ POCCHICKMX YYCHBIX B CTAaHOBJIICHHUE U

pa3BuUTHE OMOJOTMH, TIOHMMAHUSI 3HAYCHUS OWOJIOTHH B MO3HAHWU 3aKOHOB MPHUPOIBI, B
KU3HH YeJIOBEKa U COBPEMEHHOTO 00IIIeCTBa;

. ujeitHas yOeXIeHHOCTh, TOTOBHOCTh K CIYy>KeHHUIO M 3amuTe OTedecTsa,
OTBETCTBEHHOCTh 32 €ro CyAh0Y;

3) AYXOBHO-HPABCTBCHHOI'0 BOCIIMTAHUSA

. OCO3HAHME JYXOBHBIX LICHHOCTEN POCCUICKOTO HApOa;

. c(OpPMHUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, STHYECKOTO TTOBEICHUS;

. CHOCO6HOCTI> OICHMBATh CUTyallUI0O U NPHUHUMATb OCO3HAHHBLIC PCIICHHA,
OPHUCHTHPYACH HAa MOPAJIbHO-HPABCTBCHHBIC HOPMbBI U HEHHOCTH;

. OCO3HaHHUE JIMYHOTO BKJIaJla B IOCTPOEHUE YCTOMUMBOTO OYyAyIIEro;

. OTBETCTBEHHOE OTHOIICHHE K CBOUM POJUTENSIM, CO3/IAHUIO CEMbH Ha OCHOBE

OCO3HAaHHOTO MPUHSATHS LIEHHOCTEW CEMEWHOM >XM3HU B COOTBETCTBUM C TPAAUIMUSAMU
HaponoB Poccun;

4) 3CTEeTHYECKOr0 BOCIIMTAHUS

. ACTETUYECKOE OTHOILIEHHWE K MHpPY, BKIIOYAs 3CTETUKY ObITa, HAYYHOTO U
TEXHUYECKOTO TBOPYECTBA, CIIOPTA, TPYAa, OOIIECTBEHHBIX OTHOILICHHIA;

. ITOHUMAaHNE SMOLMOHAIIBHOTO BO3ACUCTBUS KUBOM IPUPOABI U €€ IEHHOCTH;

. TOTOBHOCTb K CAMOBBIPaXXCHHUIO B Pa3HbIX BHUJAX HCKYCCTBA, CTPEMIICHUE

IMPOABJIATE KA4Y€CTBa TBOp‘{eCKOfI JIMYHOCTH,

S) ¢u3nYecKoro BOCNHUTAHHUAA, (OPMHPOBAHHS KYJbTYPbl 310POBbA U
3MOLHOHAJIBHOIO 0/1ar0NOIyYHsi:

. TMOHMMAaHWE W peamu3amus 370pOBOTO M Oe3omacHoro obpasza KU3HHU
(3m0poBO€ MHTaHUE, COOJNIOJIEHNE TUTHEHHUYECKUX MPaBUI U HOPM, COAaHCUPOBAHHBIH
peXKUM 3aHATUH W OTAbIXa, peryjspHas ¢u3nyeckas aKTHUBHOCTB), OepexHOoro,
OTBETCTBEHHOTO M KOMIIETEHTHOTO OTHOIICHHUS K COOCTBEHHOMY (U3UYECKOMY |
TICUXHYECKOMY 3JI0POBBIO;

. MOHMMAaHWE UEHHOCTH NpPaBWI HWHAMBUIYAJIbHOTO M  KOJJIEKTMBHOTO
0€301acHOTO MOBEEHUS B CUTYalUIX, YTPOKAIOUINX 3/I0POBbIO U KU3HU JIFOJIEH;
. OCO3HAHME IMOCIEICTBUI M HENPUATUS BPEIHBIX NMPHUBBIYEK (YHOTpeOICHUs

AJIKOT0J151, HAPKOTHKOB, KYPEHHS);

6) TPY10BOT0 BOCIIUTAHUSA:



. TOTOBHOCTH K TPy, OCO3HaHUE IIEHHOCTH MacTePCTBa, TPYI0II00HE;

. TOTOBHOCTh K aKTHBHOM JIE€ATEILHOCTH TEXHOJOIMYECKOM U COLIMAIbHOM
HaIpaBJIEHHOCTH, CIIOCOOHOCTh HWHHUIMMPOBATh, IUIAHUPOBATH M  CaMOCTOSITEIBHO
BBITIOJIHATH TaKyIO JI€ATEIbHOCTb;

. HWHTEpEC K pa3InuHbIM chepam mpodecCHOHATBHON JeATEeIbHOCTH, YMECHHE
COBepIIaTh OCO3HAHHBIM BEIOOp Oynymiell mpodeccun W peamu3oBBIBATh COOCTBEHHBIC
JKM3HECHHBIE IIJIaHEI,

. TOTOBHOCTh M CIOCOOHOCTh K 0Opa3oBaHWI0O M CaMOOOpa3oBaHUIO Ha
MPOTSKEHUU BCEU J)KU3HH;

7) SKOJIOrHYECKOro BOCIIMTAHUS:

. 9KOJIOTMYECKH 1I€JIECO00pa3HOE OTHOILIEHUE K IPUPOAE KaK HCTOUYHUKY
YKU3HU Ha 3eMJie, OCHOBE €€ CyIleCTBOBaHUS;
. MOBBILIEHUE YPOBHSA HKOJIOTMYECKON KYJIbTYphl: IPHOOPETEHUE OIlbITa

TUTAHUPOBAHMSI TIOCTYIIKOB M OLIGHKM WX BO3MOXKHBIX IOCICICTBUI ISl OKpY’Karollen
Cpeibl;

. OCO3HaHME II00ANBHOIO XapakTepa 5KOJOTHYECKUX MpoOiIeM M ImyTell ux
pelIeHus;
. CIOCOOHOCTh HCIOJIB30BaTh NpUOOpEeTacMble IpU H3yYEHUH OUOJIOTHH

3HaHUST W YMEHHUS T[pH pPEUICHHH MpoOJieM, CBSA3aHHBIX C  PalMOHAIBHBIM
IIPUPOJIOIIOIB30BaHUEM (COOIIOACHNE TPABUII MOBEICHUS B MPHUPOJIE, HAIPABICHHBIX Ha
COXPAaHEHHE PABHOBECHUS B AKOCUCTEMAX, OXpaHy BUJIOB, SKOCUCTEM, OHOCPEPHI);

. AKTUBHOE HENPUITHE JEUCTBUM, MPUHOCALIUX BpEl  OKPY’KaKOLIEH
MPUPOJHON  cpele, YMEHHE NPOrHO3UPOBAaTh  HEOJIAroNpHUSATHBIE  SKOJOTHYECKHE
MOCJIEACTBHS MPEANPUHUMAEMBIX NEHCTBUN U IPEJOTBPAIIATh UX;

. HaJM4Me pa3BUTOr0 3KOJIOTHYECKOTO MBIIIUICHHUS], SKOJIOTUYECKON KYJIbTYpHI,
OIIbITA IEATEIBHOCTH IKOJIOTUYECKOM HAPAaBIECHHOCTH, YMEHUSI PYKOBOJCTBOBATHCS UMHU B
[I03HABATEIbHONM, KOMMYHUKAaTUBHOM M COLIMAILHOM MPAKTHKE, TOTOBHOCTU K Y4acTUIO B
IIPAKTUYECKON AESITEIBHOCTH YKOJIOTMUECKOM HAIIPaBICHHOCTH;

8) HeHHOCTH HAYYHOT'0 MO3HAHMS:
. Cc(OPMHPOBAHHOCTh MHPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY

YPOBHIO pa3BUTHS HayKH M OOIIECTBEHHOH MPAKTUKH, OCHOBAHHOTO Ha JUAIIOTE KYJIBTYD,
CITOCOOCTBYIOIIETO OCO3HAHMIO CBOETO MECTa B ITOJIMKYJIETYPHOM MHPE;

° COBCPUICHCTBOBAHUC SI3BIKOBOM U UYMTATEIbCKOM KYJbTYpbl KakK CpCACTBa
B3aHMOJICHCTBHS MCXKAY JIOABMU U IMTO3HAHWA MHPA;
° ITIOHUMAHHCEC CHeLII/I(I)I/IKI/I OHOJIOTHH KakK HAayKH, OCO3HaHHusA €€ PpOJIM B

(GOpMUPOBAaHMM  PAMOHAJIBHOIO  HAyYHOTO  MBILIUIEHUS, CO3JaHUU  LEJIOCTHOTO
MPEJCTaBICHNUS 00 OKPYKAIOIeM MUPE KaK O €MHCTBE MPUPOJIbI, YeIOBEKa U O0IECTBa, B
MMO3HAHUM MPUPOIHBIX 3aKOHOMEPHOCTEN W pelIeHHH MPOoOJIeM COXPAaHEHUS MPHUPOIHOTO
paBHOBECHS;

. yOEKJIEHHOCTh B 3HAYMMOCTH OWMOJIOTMM JUISI COBPEMEHHOM LMBHIN3ALINN:
oOecriedeHrss HOBOTO YpPOBHS pa3BUTUS MEIMIIMHBI, CO3JaHME TEPCIEKTUBHBIX
OMOTEXHOJIOTHM, CHOCOOHBIX pelaTh pecypcHble MNpOOJIeMbl PA3BUTHUS UEIOBEYECTBA,
MOMCKA MyTeH BBIX0JIa U3 TTI00AJIbHBIX SKOJIOTHYECKUX MPOoOIIeM 1 obecrieueHus nepexosa K
YCTOMUMBOMY pa3BUTHIO, PALMOHAIBHOMY MCIIOJb30BAaHUIO IPUPOIHBIX PECYpPCOB H
(OpMHUPOBAHUIO HOBBIX CTAHIAPTOB KU3HHU;



. 3aMHTEPECOBAHHOCTh B IIOJIyY€HHMM OHOJOTMYECKUX 3HAaHMH B LEJIX
MOBBIIIEHUS O0IIEH KyJIbTYpPbI, €CTECTBEHHO-HAYYHOW TPAMOTHOCTH, KaK COCTaBHOW 4acTh
(GYHKIIMOHATIBHOM TPAaMOTHOCTH 00y4aromuxcsi, GopMUpyeMoil Ipu U3y4eHuu ONOJIOTHH;

. IIOHUMAaHHE CYIIIHOCTU METOJOB IIO3HAHHUS, UCIIOIb3YEMBIX B €CTECTBEHHBIX
HayKax, CIIOCOOHOCTH HCIOJb30BATh IOJIy4YaeMble 3HAHUA JI aHaIU3a M OOBACHEHMS
SBJICHUM OKPY’KAIOIIEr0 MUpa W IPOUCXOAAIIMX B HEM H3MEHEHUM, yMEHHUE [elaTh
00OCHOBAHHBIE 3aKJIIOYEHHUSI HA OCHOBE Hay4HbIX ()aKTOB U MMEIOIIUXCS JAHHBIX C LEIIBIO
IIOJIyYE€HUS JOCTOBEPHBIX BBIBOJIOB;

. CIIOCOOHOCTh CaMOCTOSATEJIBHO HCIOJIb30BaTh OMOJIOIMYECKHE 3HAHMS IS
pereHust MpoOJieM B peabHBIX )KU3HEHHBIX CUTYaIHsX;

. OCO3HAaHHE ILICHHOCTH HAyYHOH [EATEIBHOCTH, FOTOBHOCTH OCYILECTBIATH
IIPOEKTHYIO U UCCIIEN0BATEIBCKYIO ACATENbHOCTh HHINBUIYAIbHO U B IPYIIIIE;

. TOTOBHOCTb M  CIIOCOOHOCTb K  HENPEephIBHOMY OOpa30BaHHUIO U
caM000pa30BaHUIO, K aKTUBHOMY TOJYYEHHUIO HOBBIX 3HAHUM MO OMOJIOTHMH B COOTBETCTBUU
C )KU3HEHHBIMH ITOTPEOHOCTSAMHU.

MeranpeamMeTHble pe3yJabTaThl

MertanpeaMeTHbIe pe3yIbTaThl 0CBOCHHUS YUEOHOTO IipeameTa « BHoorusy BKIHOYakoT:
3HaYuUMBble JUId (OPMHpPOBAHUS MHMPOBO33PEHMSI OOYYAIOIIMXCA MEXKIUCLUUIUIMHAPHBIE
(MeXMpeMeTHbIC) OOIICHAYyYHbIC TOHATHS, OTPAXKAIOIINE IIETOCTHOCTh HAYYHOU KapTHUHBI
MHupa u CHGHI/I(l)I/IKy MCTOJOB ITO3HAHUA, UCITIOJIb3YCMbIX B CCTCCTBCHHBIX HAaYKax (BGHIGCTBO,
SHEprus, IBJICHHE, MIPOLIECC, CUCTeMa, HAyUHBIH (aKT, IPUHIIUII, TUIIOTe3a, 3AKOHOMEPHOCTb,
3aKOH, TEOpHs, WCCIEAOBaHWE, HAONOJeHNe, W3MEpPEeHHe, OJKCIePUMEHT W  [Ip.),
yHHUBEpcaibHble yueOHbIE AelcTBUS (IT03HABaTelbHbIE, KOMMYHUKATUBHBIC, PETYISATUBHEIC),
obOecrieunBarone  (GopmupoBaHue (PYHKIMOHAIBHOW TPAaMOTHOCTH U  COLUAIBHOMN
KOMIIETEHIIMM OOYYaroluXcsl, CIOCOOHOCTh OOYYaroIIMUXCS HCIOJIb30BaTh OCBOCHHBIE
MCKIAUCHUIIIIMHAPHBIC, MUPOBO33PCHYCCKUC 3HAHWA U YHHUBCPCAJIbHBIC yLIe6HBI€ )Iel\/IICTBI/IfI B
MO3HABATENBHON U COIUAIBHON MPaKTUKE.

MeTaHpeI{MeTHHC PE3YJIbTAaThl OCBOCHUSA ITPOTrpaMMbI CPECAHCTO 06IJ_IGFO O6pa30BaHI/IH
AOJIKHBI OTpaXaTh:

OBnaneHne YuuBepCaJdbHBIMHA y‘lCﬁHBIMI/I NMO3HABATEIbHBIMH T€HCTBHSIMM

1) 6a3oBbI€e JOrHUecKHe JeHCTBHUA:

. CaMOCTOSITENIbHO ~ (pOpMyJIMpOBaTh M aKTyalM3HpOBaTh  Mpodiemy,
paccMaTpuBaTh €€ BCECTOPOHHE;
. UCIOJb30BaTh TPU OCBOSGHUHM 3HAHUM MpPHUEMBl JIOTUYECKOTO MBIIUICHUS

(amanm3a, cWHTE3a, CpaBHEHUs, Kiaccudukanuu, oO00OIIeHHs), pacKpPhIBaTh CMBICI
OMOJIOTUYECKHUX TMOHSATHH (BBIACISITh UX XapaKTEpHbIE MPHU3HAKU, YCTAHABIMBATH CBSI3U C
JPYTUMU OHATUSIMU);

° OMpPCACIIATL LCJINU JACATCIBbHOCTU, 3aaBasd NApaMCETpPbl W KPUTCPHUU HUX
AOCTHXKCHUSA, COOTHOCHUTD PE3YyJIbTAThl ACATCIIBHOCTHU C IMOCTABJICHHBIMU LICIIAMU;
° HCIIOJIB30BAaTh OMOJIOTUYSCKUE TOHSATHUS JJIs 00BSICHEHHS (I)aKTOB U SIBIICHUN

YKUBOU TIPUPOJIBI;



. CTPOUTH JIOTMYECKUE pacCyXIeHUs (MHIYyKTUBHbIC, JI€IyKTHUBHBIE, IO
aQHAJIOTUH), BBISIBISATH 3aKOHOMEPHOCTH M NMPOTHUBOPEUYHUS B PACCMATPUBAEMBIX SBJICHHSIX,
(GbopMyIIUpOBaTh BHIBOJIBI U 3aKIIOYCHHUS;

. MPUMEHATh  CXEMHO-MOJICJIbHBIE  CpEICTBa I IPEACTaBIICHUS
CYILIECTBEHHBIX CBSI3ed U OTHOILICHHH B M3y4aeMbIX OMOJOTMYECKMX OOBEKTaX, a TaKxKe
MIPOTUBOPEUYUI Pa3HOTO PO/, BEISIBICHHBIX B Pa3JIMYHbBIX HH()OPMAIMOHHBIX HCTOYHUKAX;

. pa3pabarbIBaTh IUIAH PEILEHUs MPOOJEMBbl C YYETOM aHAIN3a MMEIOLIUXCS
MaTepUaIbHbIX U HEMaTEPUAIbHBIX PECYPCOB;

. BHOCUTb KOPPEKTHBBI B  JEATCIBHOCTb, OLEHUBATH COOTBETCTBHE
pe3yabpTaTOB LENSAM, OLICHUBATh PUCKHU ITOCIIEICTBUN 1EATEIILHOCTH;

. KOOpDAMHUPOBaTb U  BBIIOJHATH pabOTy B  YCIOBUSIX PEAJIbHOIO,
BUPTYaJIbHOTO U KOMOMHUPOBAHHOI'O B3aUMOJIEICTBUS;

. pa3BUBaTh KPEATUBHOE MBIIIJICHHUE IIPU PEIICHUH )KU3HEHHBIX TPOOIIEM.

2) 0a30BbBIE HCCIEN0BATEIbCKHE IeHCTBHA:

. BJI4/IETh HABBIKAMU YUEOHO-UCCIIEA0BATENBCKON U IPOEKTHOM JEeSITEIbHOCTH,
HaBbIKAMHU pa3pelleHus MpoOsieM, CIOCOOHOCThIO U TOTOBHOCTBIO K CaMOCTOSITEIbHOMY
[IOMCKY METOJIOB pEIICHUs MPaKTUYECKUX 3a7ad, MNPUMEHEHHIO Ppa3IU4HbIX METOJI0B
MO3HAHUS;

. HCIOJIb30BaTh PAa3JIMYHbIE BHJbI JEATEIBHOCTH 110 IOJIyYEHHUIO HOBOIO
3HaHUs, €ro MHTEPIIpeTaluy, NPeoOpa3oBaHUI0 U MPUMEHEHUIO B YY€OHBIX CUTYyalUsiX, B
TOM YHCJIE [IPU CO3/IaHUU YUEOHBIX U COLIMATIbHBIX MPOEKTOB;

. (dbopMHUpOBaTh HAyYHBIN THII MBIIUICHUS, BIaJeTh HAyYHONH TEPMUHOJIOTHEH,
KJIFOUEBBIMH MOHATHSAMHI U METOJ1aMU;

. CTaBUTh M (POPMYIHPOBaTH COOCTBEHHBIE 3a/Ja4l B 00pa30BaTENbHOM
JEeSTeIbHOCTH U KU3HEHHBIX CUTYyaIUsIX;

. BBISIBJIATh TPUYMHHO-CIIEJCTBEHHBIE CBSI3M M AaKTyaJIM3UpOBaTh 3ajady,
BBIIBUTATh THUIOTE3Yy €€ pEeUIeHMs, HAXOAWUTh apryMeHThl JJIi JO0Ka3aTelbCTBA CBOUX
YTBEP)KJICHUM, 3a1aBaTh apaMeTpbl U KPUTEPUH PEILICHUS;

(] AHAIIM3UPOBATHL IMOJYYCHHBIC B XOA€ PCIICHHUA 3aJadud PpE3yJibTaThl,
KPUTHUYECKH OLIEHUBATB UX JOCTOBEPHOCTb, IPOTHO3UPOBATH U3MEHEHNE B HOBBIX YCIIOBUSX;

(] AaBaTb OUCHKY HOBBIM CUTyallUAM, OUCHHUBATH HpPIO6pGTGHHLII>i OIIBIT,

. OCYILECTBIIAThH I€JICHANPABICHHBIA MOMCK MEpeHoca CPEACTB M CIOCOOOB
NeNCTBUS B IPOPECCUOHANBHYIO CPENy;

. YMETh MEPEHOCUTh 3HAaHUS B IMO3HABATENbHYI0 M MPAKTUYECKYIO 00JacTu
KHU3HEACATCIIbHOCTH,

. yMETh UHTETPUPOBATh 3HAHUS U3 Pa3HBIX NMPEIMETHBIX 001acTel;

(] BBIJIBUT'aTb HOBBIC UACH, MPEAJIaraTb OpUTHHAJIIBHBIC MOAXOAbl U PCIICHUAA,

CTaBUTh POOJIEMBI M 33]]a4H, JOITYCKAOIIIE AIbTCPHATHBHBIC PEIIICHUS.
3) padora ¢ uHopmanmeii:

. OpPUEHTHPOBATHLCS B pa3IMUHbIX HICTOYHHKAX MH(POpMAIUH (TeKcTe yueOHOTo
MocoOus, HAyYHO-TIOMYJISIPHOM JHUTepaType, OMOIOTUYECKUX CIIOBApsSX W CIPaBOYHHUKAX,
KOMITBIOTEPHBIX 0a3ax NaHHBIX, B UHTEPHETE), aHAIU3UPOBAaTh MHPOPMAIUIO PA3IUYHBIX
BUIOB W (QOpM TpenCTaBICHHs, KPUTHUYECKH OIIEHUBAaTh €€ JIOCTOBEPHOCTH U
HEMPOTHBOPECUYNBOCTD;

o (I)OpMy.HI/IpOBaTB sanpocm nu HpI/IMeHHTB pa3JII/I‘-IHI:IC MCETOAbI HpI/I IIOHUCKEC U
otOope Ononorndeckoi nHGoOpMaIuu, HEOOX0IMMOH JJIsI BBITOTHEHHUS yUeOHBIX 3a/1a4;



. HpI/IO6peTaTB OIIBIT HCIIOJIB30BaHHA I/IH(bOpMaL[I/IOHHO-KOMMYHI/IKaTI/IBHBIX
TCXHOJIOFI/If/'I, COBCPHICHCTBOBATL KYJIBTYPY AKTHUBHOI'O MCIIOJIB30BaHUA  Pa3JIMYHBIX
ITIOUCKOBBIX CUCTCM,

. CaMOCTOSITENILHO ~ BBIOWPATh  ONTUMAIBbHYIO  (GOpMYy  MPEACTaBICHUS
Ouosornueckoil nHpopMaluu (CXembl, Tpa@uKu, TUarpaMmMbl, TaOJIUIIBI, PUCYHKH H JIp.);
. WCIOJIb30BaTh HAYYHBIA SI3bIK B KayecTBE CpEICTBAa MpU padbore ¢

Ouosiornyeckoil MHGopMalue: NPUMEHATh XUMUYECKUE, (PU3MUECKUE U MaTeMaTHYEeCKHUe
3HaKM M CHMBOJIBI, (OpMyInbl, aOOpeBUaTypy, HOMEHKJIATYpy, HCIOIb30BaTh H
IpeoOpa3oBbIBaTh 3HAKOBO-CUMBOJIMUYECKUE CPENICTBA HAVIAHOCTH;

. BJIaJeTh  HaBbIKAMHM  paclo3HaBaHMA W 3alIUTHl  WH(OpPMAINH,
MH(GOPMaLMOHHOH 0€30MacCHOCTH JIMYHOCTH.

OBi1aieHHe YHUBEPCAJIbLHBIMU KOMMYHHKATUBHBIMH AelCTBUSIMM:
1) o0menue:

. OCYIIECTBIISITH KOMMYHHUKAIIMH BO BceX cpepax *KU3HHU, aKTUBHO y4aCTBOBATh
B JIMAJIOTe WM JUCKYCCUU IO CYLIECTBY 00CYKJaeMOi TeMbl (YMEHHUE 3a/laBaTh BOIPOCHI,
BBICKA3bIBaTh CY)KJI€HUS OTHOCHUTEJIBHO BBINOJIHEHUS IpeiaraeMod 3ajaudd, YYUTHIBAaTh
MHTEPECHI U COTTIACOBAHHOCTD MO3ULIUN APYTUX YYACTHUKOB TUAJIOra WU IUCKYCCUH);

. pacrio3HaBaTh HEBEpOalIbHBIE CpEACTBA OOIICHWS, IOHUMATh 3HAYCHHE
COLMAJIBHBIX 3HAKOB, IPEINOCHUIOK BO3HUKHOBEHUS KOH(MDIMKTHBIX CHUTyallUid, yMeETb
CMSIT4aTh KOH(IUKTHI U BECTH TIEPETOBOPHI;

. BJIAJIeTh PA3JIMYHBIMM CIIOCOOAMU OOIIEHHS U B3aUMOJICHCTBUS, IOHUMATh
HaMEpeHUs JPYTuX JIoJeH, MPOSBIATh YBAaXXUTEIbHOE OTHOIIEHHE K COOECeIHHKY U B
KOPPEeKTHOH Gopme (HOopMyIHUPOBATh CBOM BO3PAKEHHUS;

. pa3BepHYTO M JIOTMYHO M3JaraTh CBOIO TOYKY 3PEHHUSI C HCIIOJIb30BAHUEM
S3BIKOBBIX CPEJICTB;

2) coBMecTHAS AeATEeJLHOCTD:
o MOHUMATh U MCIIOJIH30BaTh MPEUMYIIECTBA KOMAHIHONW W WHIWBUIYATHHOU

pa®oOThl TpU peleHuH OWOJIOTHYECKOH MpoOiIeMbl, OOOCHOBBIBATH HEOOXOJUMOCTb
MIPUMEHEHHSI TPYTIIOBBIX (POPM B3aUMOJICHCTBHS NIPH pelIeHNH y4eOHOM 3a1auu;

° BBI6I/IpaTB TEMATUKy W MCETOJAbI COBMCECTHBIX JIEUCTBUI C yueTomM O6H.[I/IX
HUHTCEPECOB U BO3MOKHOCTEH KaXJ10T0 4JICHAa KOJIJICKTHUBA,
. IIpUHHUMATh Jatsaest COBMECTHOI ACATCIIbHOCTH, OpTraHnU30BLIBATH n

KOOPJIUHUPOBAThH ACHCTBUS 110 €€ TOCTHKEHUIO: COCTABIIATH IJIaH JEUCTBUMN, paclpeesaTh
POJIH ¢ YYETOM MHEHHUI y4aCTHUKOB, 00CYXk/1aTh pe3yJIbTaThl COBMECTHOM palboOThI;

. OLICHMBAaTh KayeCTBO CBOEr0 BKJAJa M KaXJIOr0 yYacTHMKAa KOMAaHIbl B
O0IIMi pe3ysbTaT 10 pa3paboTaHHBIM KPUTEPUSIM;

. npenjaraTb HOBBIE TPOEKTHI, OLIEHWBATh WAEU C TO3UIHUHA HOBHU3HBI,
OpPUTMHAIIBHOCTH, IPAKTUYECKOI 3HAUMMOCTH;

. OCYIIECTBIISITh IO3UTUBHOE CTPAaTErMUeCKOe IMOBEACHHE B Pa3IMYHBIX
CUTYyalMsX, IPOSBIATH TBOPUECTBO U BOOOpaykeHUE, ObITh MHUIIMATUBHBIM.

OBiaieHHe YHMBEPCAJIBLHBIMHU Pery/siTABHBIMU 1eiiCTBUAMM:

1) camoopranusanus:



. HCIIOJIb30BaTh OMOJIOTMYECKHWE 3HAHUSl 7S BBIABICHHUS MpoOJIeM U HX
pEIICHUS B )KU3HEHHBIX M YYCOHBIX CUTYAIUAX;

. BBIOMpATh HAa OCHOBE OWOJIOTMYECKHUX 3HAHHWM IeJIeBble M CMBICIOBBIC
YCTAaHOBKHM B CBOMX JCHCTBHUSAX M MOCTYINKAaX MO OTHOIICHHUIO K KMBOW MPUPOJE, CBOEMY
3JI0POBBIO U 3/I0POBBIO OKPYKAIOIIHX;

. CaMOCTOATENIbHO OCYIIECTBIISITh [MO3HABATEIIbHYIO JESATEIBHOCTD, BBISBISATH
npoOyieMbl, CTaBUTh H (OpPMYJIHpPOBaTH COOCTBEHHBIE 3a/Jaydl B 00pa30BaTEIbHOMN
JESATEIbHOCTH U )KU3HEHHBIX CUTYaIUsX;

. CaMOCTOSITENIbHO ~ COCTaBJISITh IJIaH pPELICHUS MpoOJIeMbl C  Y4EeTOM
HMMEIOIINXCS PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEN U MPEANOYTEHUM;

. JaBaTh OLEHKY HOBBIM CUTYALUSIM;

. pacHIMpsITh paMKH y4eOHOTO MIpeAMETa Ha OCHOBE JIMYHBIX MPEANOYTCHU;

. JieNiaTh OCO3HAHHBIN BBIOOP, apryMEHTUPOBATh €ro, OpaTh OTBETCTBEHHOCTH
3a peleHue;

. OLICHUBATbh MTPUOOPETEHHBIN OTBIT;

. croco0cTBOBaTh (OPMUPOBAHHUIO M TPOSBICHHUIO IMHPOKOW JPYJAULUU B

pa3HbIX O0JIACTSX 3HAHMM, NOCTOSHHO MOBBIIIATH CBOM 0Opa30BATENbHBIA M KYJbTYPHBIH
YPOBEHB;

2) CaMOKOHTPOJIb:

. AaBaTb OLCHKY HOBBIM CHUTyallUsAM, BHOCUTb KOPPCKTHUBBI B HACATCIIbHOCTD,
OLICHUBATb COOTBCTCTBUEC PC3YJIbTATOB LECIIAM;
. BJIaACTHb HaBbIKaMH MO3HABATEIbLHOU pC(I)J'ICKCI/II/I KakK OCO3HaHUsA

COBCpUIACMBIX )IGI\/JICTBI/II\/'I U MBICIUTCIIBHBIX TPOLUECCOB, UX PE3YJIbTATOB U OCHOBaHHﬁ,
HCIIOJIb30BATh ITPUCMBI peq)HeKCI/II/I IJIL OLICHKU CUTYaluu, BBI60pa BCPHOI'O PCIICHUA;

. YMEThb OIICHUBAaTh PUCKH U CBOEBPEMEHHO NPHUHHMMATh PELICHUS IO HX
CHUKEHUIO;

. IIPUHUMATh MOTHBBI M AapryMEHTBl JPYIMX IPH AaHAJIA3E pPE3YJbTATOB
JEeATEIbHOCTH;

3) npuHsATHE cedsl U APYTUX:

. MPUHUMATH ce0s1, MOHMMAasi CBOM HEJAOCTATKH U JIOCTOMHCTBA;

. MPUHUMATh MOTHUBBI M apryMEeHTHl APYTUX TPU aHAIM3E Pe3yIbTaToB
ESITENLHOCTH;

. MPU3HABATh CBOE MPABO U MPABO JPYTHUX Ha OMINOKH;

. pa3BUBATh CIIOCOOHOCTH TIOHUMATh MUP C TIO3UITUHU JAPYTOro YeJIOBEKa.

IIpeameTHbIE pe3y/ibTAThI

[TpenmerHsle pe3ynbTaThl ocBoeHHs mporpammbl COO mo Ouosnoruu Ha 06a30BOM
YpOBHE BKJIIOHAIOT crienuduueckue g yuedHoro npenmMera «buonorus» HayuHble 3HaHMS,
YMEHUSI M CHOCOOBI ACHCTBHI MO OCBOCHHIO, MHTEPIIPETALMN U MPEOOpa3OBaHUIO 3HAHUM,
BUJIBl JESITEILHOCTH IO MOJYYEHHUIO HOBOTO 3HAHUS U NMPUMEHEHUIO 3HAHUW B Pa3IMYHBIX
yU4eOHBIX CUTYaIMsIX, a TAK)KE B PEabHbIX KU3HEHHBIX CUTYAIUsIX, CBI3aHHBIX ¢ OMOJIOTHEH.
B nporpamme mpenMeTHbIe pe3yIbTaThl IPEICTaBICHBI IO FoJaM 00yUYeHUS.

10-ii kaace



[IpenmeTHbIE pe3ynbTaThl OCBOEHUS yueOHoro npeamera «buonorus» B 10-m kiacce
JOJKHBI OTpaXkaTh:

. c(OPMHPOBAHHOCTH 3HAHUIM O MECTE U POJIM OMOJIOTHH B CHCTEME HAYYHOTO
3HaHHUA ECTECTBEHHBIX HayK, B (OPMUPOBAHHU COBPEMEHHON €CTeCTBEHHO-HAy4YHOUH
KapTHHBI MUPA U HAYYHOTO MUPOBO33PEHUS, O BKJIAJI€ POCCUHCKUX U 3apYOEKHBIX yUCHBIX-
OHOJI0rOB B pa3BUTHE OMOJIOTUU, (PYHKIMOHAIBLHON IPAMOTHOCTH YEJIOBEKA ISl PELICHHS
YKU3HEHHBIX 3a/1a4;

. YMEHHE PacKphIBaTh COJEpKaHUE OMOJOTHUYECKMX TEPMHUHOB M TOHSTHMA:
KU3Hb, KIETKa, OpraHu3M, MmeTabonm3Mm (OOMEH BEMIECTB M TPEBpAIICHHE JHEPTUN),
roMeocTas (camoperyisius), YpOBHEBas OpraHu3aIus JKHUBBIX CHCTEM,

CaMOBOCIIPOU3BEACHUE (pENpONYKLMsA), HACIEACTBEHHOCTb, HW3MEHUMBOCTb, POCT U
pa3BUTHE;

. yMEHHE u3jaraTb OHOJOrMYECKHEe TEeopuH (KJIETOYHas, XPOMOCOMHas,
MYTallMOHHAasl, LIEHTpalbHasi J0rMa MOJEKYJspHOW Ouonorumn), 3akonsl (I'. Mennens, T.
Moprana, H. V. BaBunoBa) u yueHus (0 LEHTpax MHOrooOpasusi U NPOUCXOKICHUS
KyabTypHbIX pactenuid H.J. BaBuiiosa), onpenenars rpaHuipl UX IPUMEHUMOCTH K KUBBIM
cucTeMaMm;

. YMEHHE BJIAJIETh METOIAMU HAy4YHOT'O MIO3HAHUS B OMOJIOTUU: HAOJIOIEHUE U
ONMCAaHUE JKUBBIX CHCTEM, IIPOLIECCOB U SBJICHWM, OpraHu3alys M IPOBEICHUE
OMOJIOTHYECKOTO HKCIIEPUMEHTA, BBIIBUKECHUE THIIOTE3bI, BBISIBICHHE 3aBUCHMOCTH MEKIY
UCCIIelyeMbIMI BEJIMYMHAMH, OOBACHEHHE MOJIYYEHHBIX pPEe3yJIbTaTOB, HCIIOJIb30BAaHHBIX
Hay4HBIX [IOHATHHI, TEOPUHI U 3aKOHOB, YMEHHE J1€J1aTh BEIBO/BI HA OCHOBAHUU IOJy4YEHHBIX
pe3yJIbTaTOB;

. YMEHHE BBIACIATh CYLIECTBEHHBIE IPU3HAKA BUPYCOB, KJIIETOK ITPOKAPUOT U
9YKapHOT, OAHOKJIETOYHBIX M MHOTOKJIETOYHBIX OPraHU3MOB, OCOOEHHOCTH IPOLECCOB:
oOMeHa BEUIeCTB M NPEBpAIICHUs] DHEPIMHM B KJIETKEe, (OTOCHUHTE3a, IUIACTUYECKOrO U
HHEPreTHYecKOro 0OMeHa, XeMOCHHTE3a, MMT03a, Mei03a, OIJI0JJOTBOPEHHS, PA3MHOXKEHUS,
VHJIUBUyaJIbHOTO PA3BUTHS OpraHU3Ma (OHTOTE€HE3);

. yMEHHUE NMPUMEHATh MOJYUYECHHBbIE 3HAHMS JJIs1 OOBSICHEHUS OMOJIOIMYECKHX
IIPOLIECCOB W SIBJICHUM, JUISl NPUHATUS NPAKTUYECKUX PEIICHUH B IOBCEAHEBHOM KU3HHU C
1eNpl0 obecrieueHus: 0€30MacHOCTUH CBOETO 3[I0POBbS U 3[I0POBbS OKPY)KAIOLIUX JIIOJIEH,
cOOJII0ICHHSI HOPM TPaMOTHOTO TIOBEJIEHUS B OKPY KaIOLIEH MpUPOIHON cpesie, TOHUMaHKe
HE0O0XO/IMMOCTH UCIOJIb30BAaHUS JOCTHXKEHHIH COBPEMEHHON OHOJIOrMU U OMOTEXHOJIOTHH
JUISl PallMOHAJIBHOTO IIPUPOAOIIONB30BAHHS;

. YMEHHME pellaTh »JJIEMEHTAapHbIE T€HETUYECKHE 3aJaud Ha MOHO- U
TUTUOPUIIHOE  CKpELlMBaHUE,  CIEMJIEHHOE  HAacjeJ0BaHUE, COCTaBISATh  CXEMBbI
MOHOTHOPUAHOTO CKpELIMBaHMUA JJs Npe[cKa3aHWs HaclelOBaHHUsA IPU3HAKOB Y
OpraHU3MOB;

. YMEHHUE BBINOJHATH JIaOOpPaTOpHbIE M MpPaKTUYEeCKHe paboThl, cOOII0AaTh
MpaBwIa mpu padboTe ¢ yueOHbIM U J1a00paTOPHBIM 000PYIOBAHUEM;
. YMEHUE KPUTUYECKH OLEHHBATb M MHTEPIPETUPOBATh HH(POPMAIIUIO

OMOJIOrMYECKOT0 COAEpkKaHMsI, BKIIOYAIONIYI0 IICEBJIOHAYYHbIE 3HAHUS U3 Pa3IUYHbBIX
UCTOYHHUKOB (CpeicTBa MaccoBOW HWHGOpPMAlMU, HAYYHO-IOMYJSAPHBIE MaTepUabl),
ATHUYECKHE aCIIEKThl COBPEMEHHBIX UCCIIEJOBAaHUM B OMOJIOTUH, METUIIUHE, OMOTEXHOJIOTHH;

. YMEHHUE CO3/1aBaTh COOCTBEHHBIE IHMCHBMEHHbIE M YCTHBIE COOOIICHUS,
0000mIasi OMOJIOTHYECKYI0 HWH(OpPMAIMI0 W3 HECKOIBKUX HCTOYHUKOB, TPaMOTHO
UCTOJIb30BATh MOHATHIHBIN anmnapaT OMOJIOTHH.

11-ii kaace



[IpenmeTHbIEe pe3ynbTaThl OCBOEHUS yueOHoro npeamera «buonorus» B 11-m kiacce
JOJKHBI OTpaXkaTh:

. c(OPMHPOBAHHOCTH 3HAHUIM O MECTE U POJIM OMOJIOTHH B CHCTEME HAYYHOTO
3HaHHUA ECTECTBEHHBIX HayK, B (OPMUPOBAHHU COBPEMEHHON €CTeCTBEHHO-HAy4YHOUH
KapTHHBI MUPA U HAYYHOTO MUPOBO33PEHUS, O BKJIAJI€ POCCUHCKUX U 3apYOEKHBIX yUCHBIX-
OHOJI0rOB B pa3BUTHE OMOJIOTUU, (PYHKIMOHAIBLHON IPAMOTHOCTH YEJIOBEKA ISl PELICHHS
YKU3HEHHBIX 3a/1a4;

. YMEHHE PacKpbIBaTh COJIEp)KaHHUE OMOJOTMYECKUX TEPMUHOB M TOHSITHUM:
BUJ, TOMYJSAIMs, TEeHO(DOHM, 5SBONIONMA, [BWKYyIIHE CUIbl ((aKTOpbl) SBOJIOLNUH,
MPUCIOCOOJICHHOCT, ~ OPTaHUW3MOB,  BHUI000pa3oBaHUE,  OSKOJOTHMYEcKHe  (DaKTOpBHI,
9KOCUCTEMA, HIPOAYLEHThl, KOHCYMEHTbI, PEAYyLEHTbl, LENH IHUTaHUS, 3KOJOTMYecKas
nupamua, OuoreoneHos, onocdepa;

. YMEHHE Wu3JlaraTh OWOJOTrHYecKue Teopuu (PBOJOIMOHHAs Teopus Y.
JlapBuHa, CHHTETHYECKasi TEOPHUS HBOJIFOLUN), 3aKOHbI U 3aKOHOMEPHOCTH (3apO/bIILIEBOrO
cxoactBa K.M. Bopa, uepenoBaHusi riaBHbBIX HampaBieHMW U myTedl sBomonuu A.H.
CeBeprioBa, yuenuss o Ouochepe B.M. Bepnaackoro), ompenensitb TpaHHUIBI HX
MIPUMEHUMOCTH K KMBBIM CHCTEMaM;

. YMEHHE BJIAJIETh METOIAMU HAy4YHOT'O MIO3HAHUS B OMOJIOTUU: HAOJIOIEHUE U
ONMMCAaHUE JKUBBIX CHCTEM, IIPOLIECCOB W SBIEHUN, OpraHu3alus W IPOBEICHUE
OMOJIOTUYECKOTO HKCIIEPUMEHTA, BBIIBUKECHUE THITOTE3bI, BBISIBICHHUE 3aBUCHMOCTH MEKIY
UCCIIEyeMbIMU BEIMUYMHAMHU, OOBSCHEHHE IMOIYYCHHBIX PE3yIbTaTOB, HCIOJIb30BAHHBIX
HAyYHBIX OHATUN, TEOPUM U 3aKOHOB, YMEHHE JIe1aTh BHIBOJIbI HA OCHOBAHUU IOJIYyYEHHBIX
pe3yabTaTOB;

. YMEHHE BBIACNATh CYIIECTBEHHbIE IPU3HAKU CTPOCHUSI OMOJOTMYECKHX
00BEKTOB: BUI0B, MOMYJIALUMN, TPOAYLIEHTOB, KOHCYMEHTOB, PEIYLIEHTOB, OMOT€0I[€HO30B U
9KOCHCTEM, OCOOEHHOCTH IIPOILIECCOB: HACJIEICTBEHHOM H3MEHUYMBOCTH, E€CTECTBEHHOIO
oTbopa, BHJI000pa30BaHUs, MPHUCIIOCOOJCHHOCTH OPraHU3MOB, JIEHCTBHS 3KOJOIMUYECKHX
(akTOpoB Ha OpraHW3Mbl, MEpPEHOCAa BEIIECTB M IIOTOKAa SHEPrud B HKOCHCTEMAX,
AHTPOIIOTEHHBIX M3MEHEHUN B HKOCHUCTEMAX CBOEM MECTHOCTH, KPyrOBOPOTa BEIIECTB H
OMOTre0OXMMHYECKUX IIUKIOB B Ouocdepe;

. yYMEHUE NMPUMEHATh MOJY4YECHHbIE 3HAHUS IS OOBSICHEHUS OMOJIOIMYECKHX
MIPOLIECCOB U SIBJICHUM, JUIsSl IPUHATUS MPAKTUUECKUX PEIIEHUN B MMOBCEAHEBHOM KU3HU C
1eNplo obecrieueHus: 0€30MacHOCTH CBOETO 3[I0POBbS U 3[I0POBbS OKPY>KAIOLIMX JIIOJIEH,
cOOJII0ICHHSI HOPM TPaMOTHOTO TIOBEJIEHUS B OKPY KaIOLIeH MpUPOIHON cpesie, TOHUMaHKe
HE00XO0/IMMOCTH UCIIOIb30BAHUS JOCTHKEHUI COBPEMEHHON OMOJIOTHH IS pallHOHAIEHOTO
MPUPOIONOIB30BAHUS;

. YMEHHUE peliaTh 3J1eMeHTapHble OMOOTHYECKUE 3a/1a4M, COCTABIATh CXEMbI
MEePEeHOCA BEIIECTB U SHEPTUH B IKOCHCTEMAX (1I€MU MUTAHUA);

. YMEHHUE BBINOJHATh JIaOOpPaTOPHbIE M MpPaKTUYEeCKHe paboThl, COOII0AATh
MpaBWIa Ipu padboTe ¢ yueOHbIM U 1a00paTOPHBIM 000PYIOBAHUEM;

. YMEHHE KPUTUYECKH OLEHMBATb M MHTEPIPETUPOBATh HH(POPMAIIUIO
OMOJIOTMYECKOT0 COAEpKaHMsI, BKIIOYAIONIYI0 IICEBJIOHAYYHbIE 3HAHHUS U3 Pa3IUYHbBIX
UCTOYHHUKOB (CpeicTBa MaccoBOW HWHGOpPMAlMU, HAYYHO-IIOMYJSAPHBIE MaTepUabl),
paccMaTpuBaTh I100abHBIE SKOJIOTHYECKHE POoOIeMbl COBPEMEHHOCTH, (POPMHUPOBATH 110
OTHOIICHHIO K HUM COOCTBEHHYIO MO3UIINIO;

. yMEHHE Cco37aBaTb COOCTBEHHBbIE NHCbMEHHbIE W YCTHBIE COOOLICHMUS,
0o0o00mass OHoNOrHYeckyl0o HWHGPOPMALMIO W3 HECKOJIBKHX HCTOYHHKOB, TI'PAaMOTHO
WCIIOJIh30BaTh MOHATUWHBIN anmapaT OMOJIOTHH.






Ilepeuensb (koaupukaTop) pacnpeneseHHbIX M0 KJIaccaMm MposepsieMbIX TpedoBanmii Kk pesyjabtaram OOII COO u

IJIEMEHTOB COACPKAHUSA 11O OMO0JIOr U

10-ii KJIACC

IIpoBepsiemble TpeOOBaHus K pe3yjbTaTam ocBoenusi OOII

Kon
MPOBEPSAEMOro
pe3yJbTara

IIpoBepsiemble npeaMeTHbIE pe3yabTaThl 0cBoeHuss OOII OO0

ChopMupoBaHHOCTH 3HAHUI O MECTE M POJIM OMOJIOTHH B CUCTEME HAyYHOTO 3HAHHS €CTECTBEHHBIX HayK, B (HOpMUPOBAHUH
COBPEMEHHOM €CTECTBEHHO-HAYYHON KapTUHBI MHpA W HAay4YHOTO MHUPOBO33PEHHUS; O BKIJIAJE POCCUHCKUX U 3apyOekKHBIX
yU€HBIX-0MOJIOr0B B pa3BUTHE OMOJIOTHH; (PYHKIIMOHAIEHOW I'PaMOTHOCTH YeJloBeKa JUId PEeLIeHUs AKU3HEHHBIX 33134

VYMeHue pacKpblBaTh COAEp)KaHUE OMOJIOIMYECKMX TEPMHUHOB M MOHSATUM: KU3Hb, KIETKa, OpraHu3M; MeTaboau3M (oOMeH
BEIIECTB M IIPEBpAIICHUE DSHEPIMM), T[OMEOCTa3 (CaMOpPEryJisilus), YypOBHEBas OpraHM3alds >KMBBIX CHCTEM,
CaMOBOCITPOU3BENCHUE (PEPOLYKIHS ), HACIEICTBEHHOCTh, N3MEHYMBOCTD, POCT U pa3BUTHE

YMeHue uznarate OM0NI0rn4eckre Teopun (KJIeTOYHasl, XpOMOCOMHas!, MyTallioHHas ), 3akoHb! (I'. Mennens, T. Moprana, H.H.
BaBwiioBa) u yueHus (0 LEHTpax MHOrooOpas3usi U IPOUCXOXKIEHUs KynbTypHbIX pactenuil H.M. BaBunosa), onpenensith
TPAHUIBI KX IPUMEHUMOCTH K KUBBIM CUCTEMaM

YMenue BJIAZICTb METOAAMU HAYYHOT'O ITIO3HAHUA B OnoyIorun (Ha6J'IIOI[eHI/Ie " OITMCAaHUC KUBBIX CUCTCM, ITPOLICCCOB U HBHCHHﬁ;
opraHus3anusa U IHIPOBCIACHUC OMOJIOTrHYSCKOTO OKCIICPUMCHTA, BBIABMIXCHUC THUIIOTC3bI; BBIABJICHUC 3aBUCHUMOCTH MCKIY
HCCIICAYCMBIMH BCIIMUUHAMU, 00BsICHEHHE MOJIYUYCHHBIX PE3YJIbTATOB, HCIIOJIB30BAHHBIX HAYYHBIX HOHﬂTHﬁ, TeOpI/Iﬁ n
3aKOHOB; YMCHHUC ICJIaTh BBIBOJAbI HA OCHOBAHUHW MMOJTYYCHHBIX pe3y.]'II>TaTOB)

YMeHue BbIACIATh CYLIECTBEHHBIE IPU3HAKA BUPYCOB, KIETOK MPOKAPUOT U 3YKAPHOT, OAHOKIETOYHBIX U MHOIOKJIETOUHBIX
OpPraHU3MOB; OCOOEHHOCTH IIPOLECCOB OOMEHA BEIIECTB U MPEBPALLECHUS SHEPIUH B KJIETKE, (POTOCUHTE3a, INIACTHYECKOro U
HHEPreTUYecKOro oOMEHa, XEeMOCHHTE3a, MUTO03a, MeW03a, OIJIOJOTBOPEHMS, PAa3MHOXKEHHs, WHIUBHIYaJbHOTO Pa3BUTHS
opranusma (OHTOTEHE3)




YmMmeHue IIPUMCHATH IIOJIYYCHHBIC 3HaHUA JIA 00BsACHEHHUST OHMOJIOTHYECKUX mponeccoB u HBHCHHﬁ, A [IPpUHATHA
MPAKTUYCCKUX pGH_IeHI/If/'I B IIOBCEIHEBHOMN XHM3HHU B ILIEJIIX obOecrieueHnss 0€30IIACHOCTH CBOETO 3J0POBbA U 30POBbA

6 OKpY’KaIOLIMX JItOJIei, COOMIONEHUsT HOPM TIPAaMOTHOIO IIOBEACHMSI B OKpPYXKAIOLIEH NPUPOTHON cpefe; MOHMMaHUe
HEOOXOJMMOCTH  HCIIOJNB30BAaHUS JOCTHKEHUH COBPEMEHHOM Ouonoruu #  OHMOTEXHOJIOTHMH JJIs  PalMOHAIBHOTO
IPUPOONOIb30BAHUS

7 VYMeHue pemaTh 3JeMeHTapHble TeHETUYECKHE 331a4l Ha MOHO- U TUTMOPUHOE CKpEIMBaHKe, CLEIIEHHOE HAClIe[JOBaHUE;
COCTaBJISATh CXEMbl MOHOTUOPUIHOTO CKPELIMBAHUS ISl IPEJCKA3aHUsl HAaCIeJOBaHUsI IPU3HAKOB Y OPraHU3MOB

3 YMeHue BBIIONHATH Ta00paTOpHbBIE M MpaKTHYeCKHue padoThl, COOII0AATH IpaBUia IPU padoTe ¢ yu4eOHBIM U JTaOOPaTOPHBIM
000pyI0BaHUEM
YMeHMe KPUTHUYECKH OLCHMBATh M HMHTEPIPETUPOBaTh HHGOpPMALMIO OHOJIOTMYECKOTO COJEpXKaHMs, BKIIOYAIOIIYIO

9 IICEBJOHAyYHbIE 3HAHUS M3 pa3iInyHbIX HMCTOYHUKOB (CMMU, HayyHO-IOMyJSIpHbIE MAaTEpHalbl); STUYECKHE AaACIEKThI
COBPEMEHHBIX MCCIIEIOBAHUN B OMOJIOTUH, MEIULIUHE, OMOTEXHOJIOT U

10 YMmenue co3aaBath COOCTBEHHBIE TUCHBMEHHBIE U YCTHBIE COOOIIEHUS, 0000111ast 0MOI0rHYecKy0 HH(POPMAITUIO U3 HECKOJIBKHX

HCTOYHHUKOB, I'PaMOTHO HUCIIOJIb30BATb MMOHSATUHHBINA alrapar ouoaoruu

IIpoBepsiemble 3J1eMeHTHI COAEPKAHNS

Kon IIpoBepsiemble 31€eMEHTHI COAePKAHUSA
1 buonorus xak Hayka
L1 buonorus — Hayka o >xuBoil npupoae. Pons 6uonoruu B GopMHpPOBAHUU COBPEMEHHON Hay4yHOH kapTuHBI Mupa. Cucrema
' OMOJIOTMYECKHUX HayK
10 MeTobl IO3HAaHUS KUBOK MPUPOIBI (HAOIIOIEHNE, SKCIIEPUMEHT, ONMCaHNe, H3MEepeHHe, KiIacCH(pUKAINs, MOJISIMPOBaHHE,
) cTaTucTU4ecKas 00paboTKa TaHHBIX)
2 JKuBble cucTEMBI M UX OpraHu3anus
2.1 XKusble cucreMbl (OMOCUCTEMBI) KakK MpeaMeT u3ydenus ouonoruu. CBoiicTBa GuocucTeM U UX pa3HOOOpasue




YpoBHU oOpraHuzanuu OWOCHUCTEM: MOJICKYJIIPHO-TEHETHUYECKHH, KJICTOYHBIM, OPraHM3MEHHBIN, MOIYJISIMOHHO-BHIOBOMH,

22 . .
HKOCHUCTEMHBIH, OMOChepHbIN
3 XUMHYECKUI COCTaB U CTPOEHUE KIIETKU
31 XUMHUYECKUN COCTAB KIETKU. XMUMUYECKUE DJIEMEHTBI: MAKPO3JIEMEHThI, MUKPO3JIEMEHThI. Bojia 1 MUHEpaJIbHbIE BELIECTBA.
’ @OyHKIUY BOABI 1 MUHEPAJIbHBIX BeleCTB B KieTke. [lonaepixanue ocMoTrueckoro 6anaHca
benxu. CocraB u ctpoeHne 0enKoB. AMHHOKHMCIOTBI — MOHOMEpHI OenkoB. HezameHMMble U 3aMEHUMbIE aMUHOKHCIIOTHI.
AMUHOKHUCIIOTHBIA COCTaB. YPOBHM CTPYKTYpbl O€JIKOBON MOJEKYJIbl (I€pBUYHAsl, BTOPUYHAS, TPETUYHAS U YETBEPTHYHAs
39 CTPYKTYpa). XUMHUUECKUE CBOMCTBA OesKkoB. bronornueckue GyHKIUM OEIKOB.
®epmeHTHI - Ouonormueckue Karanmu3aropel. CTpoeHue (epmeHTa: aKTUBHBIA LEHTP, CyOCTpaTHas CHeHU(pUIHOCTS.
Kodepmentsl. Buramunsl. OTinuus GepMeHTOB OT HEOPraHUYECKUX KaTaIu3aTOpPOB
VYraeBoasl: MOHOcaxapujipl (IJIOKo3a, pubo3a M jAe30kcupubo3a), aucaxapuabl (caxapos3a, JIaKTO3a) W IOJIMcaxapuibl
(Kpaxmail, TIIMKOTEH, 1eJUII0I03a). bronornueckue pyHKIIMU yTiI€BOOB.
33
Jlununel: TpUrauuepubl, crepouabl, Gochomununasl. ['mapodunsHo-ruapodobHbIe cBoiicTBa. buonormueckue (GyHkuMU
munuaoB. CpaBHEHUE YITIEBOJOB, OEJIKOB U JIMMUAOB KaK HCTOYHUKOB SHEPTUU
3.4 Hyxneunosbsie kucnotel: IHK u PHK. Hykneorunsl — MoHOMephl HyKJIEMHOBBIX KHCIOT. Ctpoenue u ¢pynkuun JHK.
' Crpoenue u pynkuun PHK. AT®: ctpoenune u pyHkimu
3.5 [Mutonorus — Hayka o kietke. Knerounast reopus. MeToapl n3y4eHHsI KIETOK
36 Knerka kxak nenoctHas xuBas cuctema. OOIIue NpU3HAKK KIETOK: 3aMKHYyTasl Hapy»kHast meMmOpana, monekynsl JJHK kak
' reHeTUYECKUH amnmnapar, cucTeMa CUHTe3a Oenka
37 Tunsl KJIEeTOK: dyKapuoTHYecKass U IpokapuoTHueckas. OCOOEHHOCTH CTpOEHUs MpokapuoTHueckoi kierku. Kierounas
) cTeHka O6aktepuil. CTpoeHHe SyKaprHOTHUECKOH KIIeTKH. OCHOBHBIE OTIMYUS PACTUTENBbHOM, )KUBOTHON M IPUOHOM KIIETKH
[ToBepXHOCTHBIE CTPYKTYpbl KJIETOK — KJIETOYHAsl CTE€HKAa, IMTMKOKaNuKC, X (yHKuuu. [lnmazmarnyeckas memOpaHa, eé
3.8 cBoiicTBa M QyHkuuu. Lluromnazma u e€ opraHouabl. OnHOMEMOpaHHBIE OPraHOWIB! KJIETKH: 3HJOIIa3MaTH4ecKas CeTh

(BIIC), ammapat I'ombmku, mu30coMbl. [101yaBTOHOMHBIE OPTaHOWBI KIETKH: MUTOXOHAPWH, TutacTuibl. [IpoucxoxaeHue




MUTOXOHAPHUM U 1utactua. Bunel minactun. HemeMOpaHHbIE OpraHOMbl KIETKU: pUOOCOMBI, KJIETOYHBIH LEHTP, PECHUYKH,
KIyTUKU. DyHKIIMY OpraHOMI0B KJIETKU. BKirtoueHus

39 SInpo — peryiasTopHbIi HeHTp KieTku. CTpoeHue siyipa: saepHas 000104Ka, KapuoIuia3Ma, XpOMaTHH, SIIPBIIIKO. XPOMOCOMBI
3.10 TpaHcnopT BeUecTB B KJIETKE
4 XKuzHenesaTenbHOCTh KIETKU

OOMeH BelecTB, WM MEeTa0oJIU3M. ACCUMIIIAIMS (TUTACTHYECKUH OOMEH) U TUCCUMIIIALMS (PHEPreTHYECKUii 0OMEH) — JIBE
4.1 CTOPOHBI €MHOTO Iporecca Merabonm3ma. Tumsl oOMeHa BemecTB: aBTOTPOdHEBIN U rerepoTpodHbiii. Poas dhepmeHnToB B

oOMEHe BEIIECTB M MPEBPAILEHUH SHEPTUH B KIICTKE

®otocunte3. CBetoBas U TeMHOBas ¢a3bl poTocuHTe3a. Peakuuu porocunrtesa. Ip¢hekTuBHOCTh HOTOCUHTE3a. 3HAUEHUE

¢dorocuHTe3a A )KU3HU Ha 3emuie. Baustnue ycnoBuii cpeapl Ha POTOCHHTE3 M CIIOCOOBI TOBBIICHHUS €TI0 TPOAYKTUBHOCTH Y
4.2 KYJIbTYPHBIX PACTEHHH.

XeMOoCUHTEe3. XeMOCHUHTE3Upyolue 0akTepuu. 3HaYeHUe XeMOCHHTE3a [T )KU3HU Ha 3eMiie

OHepreTudyeckuii oOMeH B KieTke. PaciueruieHue BeIecTB, BBIJACNEHHE M aKKyMyJIHPOBAaHUE SHEPIUU B KIIETKE. DTarbl
4.3 sHepreTuueckoro oobmena. [nmkomu3. bpokenune u ero Buabl. KucimopogHoe OKHUCIEHHE, WIM KIETOYHOE JbIXaHUE.

D PexTUBHOCTD FIHEPTETHUECKOr0 0OMEeHa

Peakuuu marpuuHoro cuntesa. I'enermueckass mHpopmanus u JIHK. Peanusauust renHetmueckoil nHGOpManuy B KIETKE.
4.4 I'eneTnueckuii ko u ero cBoiictsa. Tpanckpunuus —matpuunblii cuate3 PHK. Tpancnsuus — 6unocunres 6enka. Konguposanue

aMUHOKHCIIOT. Ponb pubocom B GuocuHTe3e Oenka

Heknerounsie ¢opmbl xu3Hu — Bupycel. Vctopus otkpsiTusi BupycoB (/.M. MBanoBckuii). OCOOEHHOCTH CTPOEHUS U
4.5 KHU3HEeATeNIbHOCTH BUPYcOB. bakrepuodaru. bonesnu pacteHuii, )KMBOTHBIX U YeJIOBEKa, BbI3bIBaeMble BUpycamu. Bupyc

nummyHoaeduuta yenoseka (BUY) — so3oyaurens CIINa. [Ipodunaktrka pacnpocTpaHeHUsI BUPYCHBIX 3a00IeBaHUI
5 Pa3mHOXkeHMe 1 HHAUBUAYAIbHOE pa3BUTHE OpraHU3Ma




5.1

KieTounslii 1Mk, WK KU3HEHHBIA LUK KIeTku. MHTepdaza u muto3s. [Ipouecchl, nporekaromue B unTepdasze. Perumkanus
- peakmus MmatpuuHoro cuaTe3a JJHK. Ctpoenne xpomocom. XpoMOCOMHBIN HAOOP — KapUOTHIL. JIUTIIIOUTHBIN U TarJIOU THBINA
XpoMocoMHbIe Habopbl. XpomaTtubl. L{uTonornyeckue 0CHOBBI Pa3MHOKEHHUS U MHAUBHUIYAJIbHOTO Pa3BUTHS OPraHU3MOB.

HGJ'IGHI/IG KIIETKH — MMUTOS3. CTaI[I/II/I MHTO34. Hpoueccm, IMPOUCXOAAINNE HA PA3HBIX CTAAHUAX MHUTO3A. buonornyecknii cMBICI
MHTO3a

5.2

@opMbl Pa3MHOXKEHUSI OPraHU3MOB: OECIoyIoe U MOJI0BOe. BHbl 6ecronaoro pa3MHOXKEHHs: JIEJICHUE HaJBOE, IIOYKOBaHUE
OJTHO— U MHOT'OKJIETOYHBIX, CHOPOOOpa30BaHue, BEreTaTUBHOE pa3MHOKeHHe. VICKyccTBEeHHOE KIIOHHPOBAaHUE OPraHU3MOB, €ro
3HAa4EeHUE NI CEIEeKIUU

5.3

ITonoBoe Pa3MHOKCHHE, €0 OTIINYUSA OT Oecnoioro.

Metios. Ctaaum Mmeio3a. [Iporecchl, mpoucxosnme Ha cTaausax merosa. [lopenenne xpomocoM B Meio3e. KpoccuHrosep.
Bbuomornueckuii CMbBICI U 3HaYEHUE MEH03a
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I"amerorenes — mporecc 00pa3oBaHMsI IOJOBBIX KIETOK Y )KUBOTHBIX. [10JTOBBIC JKee3bl: CCMCHHHUKY U sHuHUKA. OOpa3oBaHue
U pa3BUTHE MOJOBBIX KIIETOK-TaMeT (CHEpPMAaTO30H], SHIEKIeTKa) — crepMaroreHe3 u ooreHes. OCOOEHHOCTH CTPOCHUs
SHUIIEKJIETOK U criepmaTo3onioB. Omnogorsopenue. [laprenorenes

5.5

NnnuBuayansHoe pa3BUTHE (OHTOreHe3). DMOpPHOHAIBHOE pa3BUTHE (AMOpUOreHe3). DTamnbl SMOPUOHAIBHOTO Pa3BUTHUS Y
MO3BOHOYHBIX  JKMBOTHBIX:  JApoOJIeHHe, TracTpyisuusi, opraHoreHe3. IloctomOpuonambHOe — pa3BuTHe.  Tumbl
MIOCTAMOPUOHAIBHOTO Pa3BUTHS: MPSAMOE, HENpsiMoe (JIMYMHOYHOE). BinsHue cpenpl Ha pa3BUTHE OPraHU3MOB; (AKTOPHI,
CIOCOOHBIE BBI3BIBATh BPOXKAEHHBIE YPOJICTBA.

Poct u pa3zButue pacrenuii. OHTOreHe3 IBETKOBOI'O PACTEHUS: CTPOCHUE CEMEHH, CTaIUU Pa3BUTH

HaCJ'IC)ICTBeHHOCTI) 1 USMCHYUBOCTb OPraHN3MOB

6.1

[Ipenmert u 3anauu renetuku. Mcropus pazsutus reneTuku. Bxian poccuiickux u 3apy0eKHbIX YUEHBIX B pa3BUTHE T€HETUKH.
Metoabl TeHETUKH (TMOPHI0JIIOTUYECKUN, LHUTOTCHETHYECKUH, MOJIEKYJIIpHO-TeHeTHYeckuii). OCHOBHBIE TI'€HETUYECKHE
noHsATHA. [ eHeTn4eckass CMMBOJIMKA, HCIIOIb3yEMasl B CXEMax CKPEIIMBAHUN




6.2

3aKOHOMEPHOCTH HAacJIeJJOBaHMsI TMPU3HAKOB, ycTaHOBIeHHble . MenaeneM. MoHoruOpuaHoe CKpeluBaHue. 3aKOH
ennHOo00pa3us rTuOPUIOB MEPBOTO MoKoIeHus. [IpaBuiio qoMuHUPOBaHMS. 3aKOH PaCIICIUICHHS IIPU3HAKOB. | HTOTE3a YHCTOTHI
ramert. [lonHoe 1 HEMOJIHOE TOMUHUPOBAHHUE.

JluruOpuiHoe CKpelIMBaHue. 3aKOH HE3aBHCHMOIO HACJICIOBaHHS MPHU3HAKOB. [UTOreHeTHYeCKHe OCHOBBI JUTHOPUIHOTO
CKpeIMBaHus. AHAM3UPYIOIIee CKpenuBanue. Vcroib30BaHne aHAIM3UPYIOIIETO CKPEIIUBAHUS JJIS ONIPEACTICHIUS TeHOTHTIA
ocobu

6.3

CuerieHHoe HacnenoBanue nmpusHakoB. Pabora T. Moprana no cuenjieHHOMY Hacie10BaHuIo reHoB. Hapyienue criennienus
TEHOB B PE3yJIbTaTe KPOCCUHTOBEPA. XPOMOCOMHAs TEOPHs HACIEACTBEHHOCTH. | eHeTHYeCKHUEe KapThl.

I'eneTuka momna. XpOMOCOMHOG OIIpCACIICHUC 110J1a. AYTOCOMBI H ITIOJIOBBIC XPOMOCOMEI. I'omorametnsle u I'eTCPOraMCTHLIC
OpraHnu3MBblI. Hacnenosanmne IMPU3HAKOB, CHUCIVICHHBIX C I1OJIOM

6.4

N3MenunBOoCTh. Buabl W3MEHUMBOCTH: HEHACIECICTBEHHAs M HAcleACTBEHHas. Ponb cpeapl B HEHACHEACTBEHHOM
M3MEHYMBOCTH. XapaKTEPUCTHKA MOAU(PUKAIIMOHHON M3MEHYMBOCTH. BapualimoHHbINH ps M BapuallmoHHas KpuBas. Hopma
peaknuu npu3HaKa. KonudecTBeHHbIE M KauyeCTBEHHBIC NMPH3HAKM W WX HopMma peakmuu. CBolicTBa MOIU(DHUKAIIMOHHON
H3MEHYUBOCTH

6.5

Hacnencreennas, nin reHOTUIIMYECKas, U3MEHUYNBOCTh. KoMOMHATHBHAS M3MEHUMBOCTH. Mei03 1 TOJI0BOM Mpo1iece — 0CHOBA
KOM6I/IHaTI/IBHOI\/'I HN3MCHYHUBOCTH. MYTaIII/IOHHaSI HN3MCHYHUBOCTD. KJ'IaCCI/I(bI/IKaHI/IH MyTaHHﬁI TCHHBIC XpOMOCOMHI:I@, TCHOMHBIC.
YacroTa v mpuuuHBI MyTaluidi. MyTareHHbie pakTopbl. 3aKOH TOMOJIOTUYECKUX PSAIOB B HACIEACTBEHHOM n3MenunBoctu H.W.
BasuiioBa

6.6

I'enetnka uenoBeka. Kapuorun uyenoBeka. OCHOBHBIE METOJBI TEHETHMKHM YEJIOBEKA: Te€HEaJOTHYECKHUM, OJU3HEIOBBIH,
LUTOT€HETHUECKUH, OMOXMMHUYECKHH, MOJIEKYIsIpHO-TeHeTH4YecKnuii. COBpEMEHHOE OIpe/ielieHne TeHOTUIIA: TTOJTHOT€HOMHOE
CEeKBEHHPOBAaHME, T€HOTUIIMPOBaHKUE, B TOM uucie ¢ nomombio [1[[P-ananuza. HacnencrBeHHble 3aboneBaHMs delOBeEKa:
reHHble OoJie3HH, OO0JIE3HM C HaCJIEACTBEHHOW MPeIpacloOoKEHHOCTbIO, XpoMOcOoMHble Oone3Hu. Comaruyeckue u
IrCHCPAaTUBHBIC MYTallWH. HpI/IHI_[I/IHBI 3J0pOBOTO 06pa3a KHN3HHU, JUArHOCTHKH, HpO(l)I/IJ'IaKTI/IKI/I " JIEYCHUA I'CHCTHUYCCKUX
Oone3Hell. MequKo-TeHeTHUECKOe KOHCYJIbTUPOBaHUE. 3HAUCHHE MEAMIMHCKOW TeHETMKU B MPEIOTBPALICHUU U JICYCHUU
TEHETHYECKUX 3a00JI€BaHUN YETI0BEKa

CCJ’ICKHI/U{ OpTraHHu3MOB. OCHOBBI OMOTEXHOJIOTHH




7.1

Cenexuus Kak HayKa U mpoliecc. 3apoKIeHHUE celleKInu U toMectukanus. Yuenne H.. BaBuiosa o ieHTpax npoucxXoxaeHust
Y MHOT000pa3usi KyJbTYpHBIX pacTeHUuM. L{eHTphl MporCcX0XKIeHHS TOMAITHUX KUBOTHBIX. COpT, TOpO/a, ITaMM

7.2

CoBpeMeHHbIE METOJIbI CEJIEKIHUU. MacCOBBI M MHAMBUIYAIbHBIH OTOOPHI B CENEKUUU PACTCHUH M KUBOTHBIX. OleHKa
JKCTephepa. bin3kopoacTBeHHOE CKpelBaHue — MHOpUIuHT. Yucras innus. CKkpelBaHue YUCThIX JUHUNA. ['eTeposuc, nim
ruOpuaHast cuna. HepoactBenHoe ckpemuBanue — ayropuaunr. Otganéunas rudpunuzanus u e€ ycnexu. McKycCTBeHHBIN
MYTareHe3 U MOJy4eHHUE MOIUILIONI0B. JJOCTHIKEHUS CEJIEKIIMA PACTEHHUMN, )KUBOTHBIX U MUKPOOPTraHU3MOB

7.3

buotexHonorus kak orpacib pou3BoAcTBa. ['eHHas uHxkeHepus. Jtanbl co3faanus pekomouHantHoi JIHK u TpaHcreHHbIx
opranu3moB. Knerounas unxenepus. Knerounsie KyiabTypsl. MUKpOKIOHAIIBHOE pa3MHOXKEHUE pacTeHuid. KiloHupoBanue
BBICOKOIIPOIYKTHBHBIX CEIbCKOXO3SIMCTBEHHBIX OPraHU3MOB. DKOJIOIHYecKre U yTuueckue nmpoodiaemsl. MO — renerndecku
MOJU(UIMPOBAHHBIC OPTAHU3MBI

11-ii KJIACC

IIpoBepsiemble TpeGoBaHus K pe3yiabTatam ocBoeHus OOII

Kox
nposepsiemoro | [Iposepsiembie npeameTHbie pe3yjabTaThl ocBoennss OOII OO0
pe3yjabTara

CdopMupoBaHHOCTH 3HAHUI O MECTE U POJIM OMOJIOTUU B CUCTEME HAyYHOTO 3HAHMS €CTECTBEHHBIX HayK, B (pOpMHpPOBAHUU

1 COBPEMEHHOM €CTeCTBEHHO-HAYYHOH KapTHHBI MHpa M HAyYHOI'O MHPOBO33PEHHUS; O BKIJIAZE POCCUHCKHUX U 3apyOeKHBIX
Y4EHBIX-OMOJIOTOB B pa3BUTHE OMOJIOTHH; (DYHKITMOHAIBHON TPaMOTHOCTH YeJIOBEKA JIJIsl PEIIeHUs )KU3HEHHBIX 3a/1a4
YMeHue pacKkpbIBaTh COIep>KaHUE OMOJIOTMUECKUX TEPMUHOB U MOHATHIA: BU, NOIMYJISALUS, TeHOPOH]I, BOJIIOLUS, TBHKYIINE

2 cuiibl ((hakTOpBI) SBONIOIUH, MPUCIIOCOOIEHHOCTh OPraHU3MOB, BHI000pa30BaHKE, IKOJIOTHYECKUE (PAKTOPBI, IKOCUCTEMA,
IPOAYLIEHTHI, KOHCYMEHTBI, PEAYLIEHTHI, LIENH MUTaHUs, SKOJOrHyecKas mupaMuaa, buoreoueHos, onocgepa
YMeHue uznaratb Onosioruueckue Teopun (3BomonroHHas Teopus Y. JlapBuHa, CHHTETHYECKast TEOPHSI SBOJIIOLINH ), 3aKOHBI

3 3aKOHOMEpHOCTH (3aponplmeBoro cxoacrsa K.M. bspa, uepenoBanus IIaBHBIX HalpaBieHUM W nyted somronnu A.H.

CesepiioBa, yueHnus o ouocdepe B.W. BepHanckoro), onpenensiTh rpaHUIIb KX TPUMEHUMOCTH K JKUBBIM CHCTEMaM




YmMmeHue BJIaACTh METOAAMH HAYYHOI'O IIO3HAHUA B ouonoruu (Ha6J'IIOI[eHI/Ie 1 OIIMCAaHUEC XXUBBIX CUCTEM, ITPOLECCOB U HBHCHHﬁ;
opraHusanusa U HpPOBCACHUC OMOJIOTHYSCKOTO 9KCIICPUMCHTA, BBIABWIXCHUC THUIIOTC3LI; BBIABJICHUC 3aBUCHUMOCTH MCKIY
HCCIICAYCMBIMHU BCIMYUHAMMU, 00BsACHEHHE IIOJIYUYCHHBIX PE3YJIbTAaTOB, HCIIOJIB30BAHHBIX HAYYHBIX HOHHTHﬁ, TeOpI/Iﬁ n
3aKOHOB; YMCHHUC ACJIaTh BBIBOJbI HA OCHOBAHUHU MMOJTYYCHHBIX pGSYHBTaTOB)

YMeHHe BBIICIATh CYIIECTBEHHbIE MPHU3HAKH CTPOCHUS OMOJIOTMYECKUX OOBEKTOB: BHJOB, MOMYJISIMNA, MPOIYLEHTOB,
KOHCYMEHTOB, PEIYyLIEHTOB, OMOr€OLEHO30B M 3KOCUCTEM; OCOOEHHOCTH IIPOLIECCOB HACIIEACTBEHHOW H3MEHUYUBOCTH,
€CTECTBEHHOI0 0TOOpa, BHUA000pa30BaHUs, IMPUCIOCOOJIEHHOCTH OpPraHU3MOB, AEHCTBUS 3KOJIOTHUECKHX (AKTOpOB Ha
OpraHM3MBbl, IEPEHOCA BEIECTB M IOTOKA 3HEPTMHM B JKOCHCTEMAax, aHTPOIIOT€HHBIX M3MEHEHUH B 3KOCHCTEMax CBOEH
MECTHOCTH, KPyTOBOPOTA BEIIECTB U OMOTEOXMMHUYECKUX ITUKIOB B Ouocdepe

YMeHue NpuMEHATh MOJYyYEHHbIE 3HAHMUS JUIsl OOBSICHEHHS OHOJOTMYECKMX IIPOLECCOB U SBJICHUM, IJIS NPUHATHUS
NPAaKTUYECKUX PEIICHUIl B MOBCEIHEBHON JXU3HM B LENAX obecredeHus Oe30IacHOCTH CBOEro 310POBbS M 3]10POBbS
OKpYXaloIMX JIOAeH, COOMI0JEHUS HOPM TIPaMOTHOIO IIOBEACHHUS B OKpYKalOLIEH HPUPOIHON cpeje; HOHMMaHue
HE00XO0IMMOCTH MCII0JIb30BaHMS JOCTHXKEHUM COBPEMEHHOI OMOJIOTHH Ul PALlMOHAIBHOTO MPUPOJIOTI0JIb30BAHMS

YMeH#He pemath 3JIeMEHTapHbIE OMOJIOTHYECKHUE 3aJ1au, COCTABIIATh CXEMBbI IIEPEHOCA BEIICCTB U DHEPTUU B DKOCHUCTEMAX
(1eru muTaHus)

YMeHue BHIOTHATH J1a00paTopHbIe M MPAaKTHUECKUe paboThl, COOM0IaTh TpaBuiia MpU paboTe ¢ yueOHBIM U 1a00PATOPHBIM
000py10BaHHEM

YMeHue KpUTHYECKH OLEHUBAaTh M HUHTEPIPETUPOBaTh HH(GOPMALMIO OHOJOTHYECKOIO COJAEP)KAHUS, BKIIOYAOILYIO
NICEB/IOHAYYHBIE 3HAHUS U3 Pa3IMUHbIX UCTOYHUKOB (CMMU, HayyHO-TONyIsipHbIE MaTepHalbl); paccMaTpUBaTh IN100aIbHbIE
AKOJIOTMYECKHE TPOOIIEMBbI COBPEMEHHOCTH, POPMHUPOBATH IO OTHOIIEHHUIO K HUM COOCTBEHHYIO O3ULIUIO
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YMeHue co3gaBaTh COOCTBEHHBIE TMCHbMEHHBIE U YCTHBIE COOOIIEHNUS, 0000111as OM0JIOrHYeCcKy0 HH()OPMALINIO U3 HECKOJIBKUX
UCTOYHUKOB, IPAMOTHO UCIOJIb30BaTh NOHATUIHBIN annapaT OMOJIOTHH

IIpoBepsieMbie 3JIeMEHTbI COIEPKAHUSA

Kon

IIpoBepsiemble 3J1eMeHTHI COAEPKAHNS

DBOJIIONUOHHAS OUOJIOTUSA




1.1

DBOJIIOIIMOHHAS TEOPUS U €€ MECTO B OMOJIOTHH.

CBuaeTenbCTBa 3BOIONNY. [1aleOHTOIOTHYECKHUE: TIOCIEIOBATEIBHOCTD IOSBICHUS BUIOB B TTAJICOHTOJIOTHUECKON JICTOMICH,
niepexoiubie popmbl. buoreorpaduyeckue: cXoACTBO U paznuune GayH u (HIop MaTEPUKOB U OCTPOBOB. IMOPHUOIOTHUECKHUE:
CXOJICTBA W Ppa3NU4us SMOPHOHOB pa3HBIX BHJOB I03BOHOYHBIX. CpaBHUTEIHHO-aHATOMHYECKHE: TOMOJIOTHYHBIC,
AHAJIOTUYHBIC, pYAUMCHTAPHLIC OPIraHbl, ATABU3MBI. MOHeKyJISIpHO6I/IOXI/IMI/I'-I€CKI/IeZ CXOACTBO MEXaHU3MOB HACJICACTBCHHOCTHU
¥ OCHOBHBIX META0OIMYECKUX MYTEH Y BCEX OPraHMU3MOB

1.2

OpomounonHas teopus Y. Jlapsuna. [Ipennochliku BOSHUKHOBEHMS JapBUHU3MA. [IBMIKYIIME CHJIBI 3BOJIIOLIMU BHUJOB IO
JapBuHy (M30BITOYHOE pPa3sMHOKEHHE IIPH OTPAHHMYEHHOCTH pPECYpPCOB, HEOIpenenéHHas H3MEHYMBOCTh, Oopnba 3a
CyLIECTBOBaHME, €CTECTBEHHBIH 0TOOD)

1.3

Cunrerudeckas teopus sBononnu (CTD) u ocHOBHbIE €€ monokeHus. MukposBoonus. [Tomymsaius kak eAuHULa BUOa U
SBOIIOLUHU

1.4

JBmwxymue cuibl ((hakTopbl) 3BOJIOLMU BUJIOB B Npupoae. MyTalMOHHBIA Npolecc U KOMOMHATUBHAS HW3MEHUYMBOCTD.
[MomynstmonHbIe BOJHBI U Apeiid reHoB. M3omsimus u murpanusi. EctecTBeHHBIN 0TOOP — HANPaBISIOUIHHA (HaKTOp IBOIIOIHH.
@DopMBbI €CTECTBEHHOTO 0TOOpA.

[TprcnocoOIeHHOCTh OPraHU3MOB KaK pe3ysibTaT 3BOJIOLMH. [Ipumepsl nmpucrnocobieHuil y opranuzMoB. ApoMopdo3bl u
UAMOAJaNTallu.

Bun u Bunoobpazosanue. Kpurepuu Buna. OcHOBHbIE pOpMBI BUI000pa30BaHus: reorpaduueckoe, 3K0JI0rn4eckoe

1.5

MaKp03BOJ'IIOI_II/I$I. q)OpMBI 9BOJJIOINH (I)I/IJ'IGTI/I‘leCKaSI, AUBEPICHTHAsA, KOHBCPI'CHTHAsA, IapallJiCJIbHAA. H606paTI/IMOCTB
9BOJJIIOIIMH

Bo3HuKHOBEHME U pa3BUTHUE )KU3HU Ha 3emiie

2.1

JloHayuHbIe TpEICTaBICHUS O 3apOKICHUM >KU3HHU. HayuHble TWIIOTE3bl BOSHHUKHOBEHMS >KM3HM Ha 3emiie: aOuoreHes H
naHcnepMus. XUMHUYECKash dBOJIIONUSA. DKCIEPUMEHTAIIBHOE MOATBEP)KJIECHUE XMMHUYECKON sBosonMH. HauanbHble sTansl
6uonoruueckoit sBomonnu. ['unoreza PHK-mupa. Ilepsrie kinetku u ux spomonus. @opmMupoBaHre OCHOBHBIX TPYIII KUBBIX
OpraHU3MOB




PazButue xxu3nu Ha 3emiie 1o spaMm M nepuogaM. Karapxei. Apxeiickas u npotepo3oiickas 3pbl. [lameo3oiickas spa u eé
NepUoAbl: KEMOPUNCKHUNA, OPIOBUKCKHH, CHIIypUHCKHM, N€BOHCKUNA, KAMEHHOYTOJIbHBIN, IepMckuil. Me3o3oiickas 3pa u eé
TIEPUOJIbI: TPUACOBBIN, FOPCKUIA, MEIOBOM.

2.2
Kaiinozoiickass »spa W €€ nepuoibl: MaJCOreHOBbIM, HEOTCHOBBIM, AHTPOMOTCHOBBIM. XapaKTEPUCTUKA KiIUMara |
Te0JIOTHYECKUX MporeccoB. OCHOBHBIE ATAlbl BOJIOLUH PACTUTEIBHOTO M )KMBOTHOTO MUpPAa. ApoMOpQO3bl y pacTeHUN U
KUBOTHBIX. [l0osiBIIEeHME, paclBET U BBIMUPAHUE IPYIII KUBBIX OPraHU3MOB

23 CucreMa OpraHMYECKOro MUpa Kak OTpakeHue 3Boatonuu. OCHOBHBIE CHCTEMATHYECKHUE IPYIIIbI OPraHU3MOB
OBoronus 4eJI0BeKa. AHTPOIOJIOrUs Kak HayKa. Pa3BuThe npeacTaBiIeHU 0 IPOUCXO0KIECHUM Y€I0BeKa. MeTobl U3y4eHus
anTponoreHe3a. CXoJCTBa U pa3inyus 4eJI0BeKa U )KUBOTHBIX. CUCTEMATUYECKOE MTOJIOKEHHUE YEIIOBEKA.

24
JBmxyue cuiibl (pakTopsl) aHTporioreHesa. HacneactBeHHast ”3MEHUYHMBOCTD M €CTECTBEHHBIH 0TOOp. OO1IecTBEHHBINH 00pa3
YKU3HU, U3TOTOBJIEHNE OPYIU TPpyAa, MBILUIEHUE, PEUb
OCHOBHBIE CTAUU M BETBU SBOJIOLMM YEJIOBEKA: aBCTPAJOMUTEKU, YenoBek ymenbiii, YenoBek mpsmoxosmiuii, YemoBek

2.5 HeaHJepTalbCckuil, YenoBek pa3yMHblid. Haxoku MCKomaeMbIX OCTAaHKOB, BPEMsI CYLLIECTBOBAaHUS, 00JaCcTh PacCIpOCTpaHEHN,
00BEM TOJIOBHOTO MO3ra, 00pa3 KU3HH, OPYAUS
UYenoseueckue pacsl. OCHOBHbIE OOJbIIME pachl: €BpoNeouaHasl (€Bpa3uiickas), HErpo-aBCTpajouHas (3KBaTOpHaJIbHAs),

2.6 MOHTOJIOMAHAs (a3uaTCcKo-aMepuKaHcKas). UepThl MPUCIOCOOIEHHOCTH MPEJCTaBUTENIEH 4YEIOBEYECKUX pac K YCIOBUSAM
cymecTBoBaHus. EnMHCTBO yenoBedeckux pac. Kpuruka pacusma

3 OpranusMsl 1 OKpy’Karolias cpeaa

31 OKoJorus Kak HayKa. 3a1audl U pa3eibl 9KOJIOTMH. MeToIbl SKOJIOIrMYECKHUX NCCIIEI0BaHU . DKOJIOTMY€CKOE MUPOBO33PEHHUE.

' Cpenpbl 0OuTaHUs OPraHU3MOB: BOJHASI, HA3€MHO-BO3/AYIIHAsI, IOYBEHHAs, BHyTPUOpPraHU3MEHHAas!
39 Oxonorudeckue (axtopsl. Knaccuduxamus skomormdyeckux (akTopoB: aOHMOTHYECKHE, OMOTUYECKHUE M aHTPOIOTEHHBIE.
) JleiicTBUE 9KOIOTUYECKUX (PaKTOPOB HA OPTraHU3MBbI
33 AbuoTtnueckue (akTopbl: CBET, TeMIlepaTypa, BiaxHOCTb. Poronepuoausm. [IpucnocobiieHuss opraHu3MoB K JEHCTBUIO

abuoTtuyeckux (hakTopoB. bruonornueckrue puTMbI




34

buotnueckue ¢akTopel. Bumbl OMOTHYECKHMX B3aMMOJICHCTBHI: KOHKYPCHIMS, XHIIHUYECTBO, IMapa3sUTH3M, MYTYyaJIu3M,
KOMMEHCAIIN3M (HaxJIeOHUYECTBO, KBAPTUPAHTCTBO), aMEHCAIIN3M, HEUTpanu3M. 3HaUeHUE OMOTUYECKUX B3aMMOJICHCTBHIMA TSI
CyIIIECTBOBaHUS OPTraHW3MOB B IPUPOIHBIX COOOIIECTBAX

3.5

DKOJIOTHYECKHUE XapaKTCPUCTUKHU ITOIMYJIALNH. OCHOBHBIE TTOKa3aTeIn MOIIYJIAUK: YUCIICHHOCTD, INIOTHOCTD, POXIACMOCTD,
CMCPTHOCTD, IIPUPOCT, MUTpALIHL. I[I/IHaMI/IKa YHUCJICHHOCTHU IOMYJIAIMA U et peryirsnusa

COO6H.ICCTBO 1 OKOJOTHYCCKUEC CUCTCMBI

4.1

Coo011ecTBO OpraHnu3MoB - 6norieHo3. CTPYKTypbl OMOIIEHO3a: BUIOBasI, POCTPAHCTBEHHAs, Tpodrueckas (mumieBas). Bubi-
noMuHaHTHI. CBsI3U B OHOLIEHO3E

4.2

Okojorudyeckue cucreMbl (3kocuctemsbl). llonsatue 06 s3kocucreme U OuoreoneHo3e. OyHKIMOHAIbHbIE KOMIIOHEHTHI
9KOCHCTEMBI: MPOYLIEHThl, KOHCYMEHTBI, peaylieHTbl. KpyroBopoT BelecTB U NOTOK 3HEpruu B ’kocucteme. Tpodudeckue
(mumieBble) ypoBHU 3KocucTeMbl. I[TumeBbie nenu u cetd. OCHOBHBIE IMOKAa3aTeNM KOCHCTEMBI: OHOMacca, MPOIYKIIHS.
OKOJIOrH4Yeckre MUpaMUIbl: MPOAYKLUHU, YUCICHHOCTH, OuoMacchl. CBOMCTBA SKOCHCTEM: YCTOHYMBOCTb, CAMOpEryJIsLus,
passurtue. Cykueccus

4.3

[Tpupoanble 3KOCHCTEMBI. DKOCUCTEMBI 03€P U PEK. DKOCUCTEMA XBOMHOTO MM IIMPOKOIMCTBEHHOIO JIeCa.

AHTpPOIIOTEHHBIE 3KOCHCTEMBI. ATPOIKOCUCTEMBI. YpOOIKOocHUCTeMbl. buonoruueckoe u XO034WCTBEHHOE 3HAYCHHE
arposKocucTeM M ypOoskocucteM. bruopasHooOpasue kak ¢dakTop ycTOWYMBOCTH 3KocucTeM. CoxpaHeHHe OMOJIOrMYECKOro
pa3zHooOpa3us Ha 3emiie

4.4

VYyenne B.U. Bepnanckoro o 6uocdepe. I'panuiisl, coctaB u cTpykrypa Ouocdepsl. JKuBoe BemeCTBO U €ro (PYHKIIHH.
Ocobennoctu Ouocepbl Kak TIOOATHHOM JKOCHCTEMBI. J[MHaMHMueckoe paBHOBeCHME W OOpaTHas CBs3b B Ouocdepe.
KpyroBopoThl BeliecTB U OMOT€OXMMHYECKHE IUKIBI AJIEMEHTOB (yriepoja, a3ora). 30HAIBHOCTh Onochepsl. OCHOBHBIC
OHOMBI CyIIH

4.5

YenoseuecTBO B Onocdepe 3emin. AHTpONOreHHbIe U3MeHeHus B ouocdepe. ['modanbHbIe 3K0IOTHYECKUE MPOOIEMBI.

OcHoBa palMOHAJIBHOTO YIPAaBIEHUS MPUPOAHBIMU peCypcaMHM M UX HCHOJb30BaHHE. J[OCTHKeHHs OWOJIOTMHM M OXpaHa
MIPUPOBI




Ilepeuens npoepsiembix Ha EI'D no Ouosiornu TpedoBanuii K pesyjabratam ocsoennss QOII COO

Kon
NMpPoBePSIeEMOro
TpeOOBaHUSA

IIpoBepsiemble TpeGoBaHus K npeAMeTHbIM pe3yjbTaTaM ocBoeHust OOII COO na ocnose ®I'OC

CdopMupoBaHHOCTh 3HAHUNM O MECTE M POJIM OMOJOTHHM B CHCTEME €CTeCTBEHHBIX HayK, B (DOPMHpPOBAHMH COBPEMEHHOMN
€CTECTBEHHOHAYYHOM KapTHUHBI MUpa, B MO3HAHUH 3aKOHOB IIPUPO/BI U PEIICHUH KU3HEHHO BaXKHBIX COLIMAJIbHO-ITUYECKHUX,
SKOHOMHMYECKHUX, DKOJOTHYECKMX MpOOJeM 4YeloBeYecTBa, a Takke B PEHIGHHH BOIPOCOB  PALMOHAIBHOTO
PUPOIONIOIB30BAHUSA, B POPMHUPOBAHUY IEHHOCTHOT'O OTHOIICHHS K IPUPOE, OOIIECTBY, YEIOBEKY; O BKJIaJle POCCUHCKUX U
3apyOeKHBIX YUEHBIX- OMOJIOTOB B pa3BUTHE OMOJIOTHH

Brnanenue cucremoit 3HaHHI 00 OCHOBHBIX METOAAaX HAYYHOTO MO3HAHMS, UCTIOJIB3YEMBIX B OMOJOTHYECKHUX HCCIEIOBAHUAX
JKUBBIX OOBEKTOB U DKOCHCTEM (OMHCAHUE, W3MEPEHHE, MPOBEICHHE HAOIIOJEHUI); CIOCOOAMH BBISBICHUS U OIEHKH
AHTPOIIOT€HHBIX U3MEHEHUN B IPUPOJIE.

YMenue BbBIZIBUT'aTb THIIOTE3bI, IMPOBEPATH HUX OSKCICPHUMCHTAJIBHBIMH CpCACTBAMU, q)OpMy.HI/Ip}I'SI Ocjib HMCCIICAOBaHMA,
AHAJIU3UPOBATD IMMOJIYUCHHBIC PE3YJIbTATHI U 1€J1aTh BBIBOIBI.

BrraBneHne 3aBUCUMOCTHU MCXKAY UCCICAYCMbIMU BCINYHNHAMU, 00BsICHEHHE NOJIYUCHHBIX PE3YyJIbTATOB U (I)OpMy.HI/IpOBaHI/IC
BBIBOJOB C UCITOJIB30BAHUEM HAYYHBIX HOHHTI/Iﬁ, TGOpI/Iﬁ 1 3aKOHOB

YMeHne BIajgeTh CUCTEMOM OMOJIOTHYECKUX 3HAHHWM, KOTOpas BKIIOYAET: OCHOBOIIOJIATAIOIINE OMOJIOTHYECKHE TEPMHUHBI U
MOHITHUS (KU3Hb, KIETKA, TKaHb, OpraH, OPraHW3M, BHJI, MOMYJIIHs, dKOCHCTeMa, OMOIeHO3, Omocdepa; merabonmswm,
roMeocras, KIETOYHBIM  WMMYHHUTET, OwWocuHTe3  Oenka,  OHWOMOIMMEpPHI, JUCKPETHOCTb,  CaMOPETYJISIHS,




CaMOBOCITPOU3BE/ICHNE, HACIEICTBEHHOCTb, H3MEHYUBOCTh, SHEPrO3aBUCUMOCTh, POCT U Pa3BUTHE); OMOIOTHYECKUE TEOPUH:
kierounas teopusi T. IlIBanna, M. lneiinena, P. BupxoBa; kionanbHO-cenekTuBHOro ummynutera II. Dpmux, W.U.
MeuHukoBa, XpOMOCOMHas TEOpUs HacieaAcTBeH-HOCTH T. Moprana, 3akoH 3apoabiieBoro cxoacTtsa K. bapa, apomronronHas
teopust Y. JlapBuHa, CHHTETHYECKAsh TEOpHUs DBOJIONNU, Teopusi aHTpororeneza Y. JlapsuHa; Teopusi Ouoreomenosa B.H.
CykauéBa; yuenue H.M. BaBuioBa o meHTpax MHOrooOpasus M MPOUCXOXIACHHUS KYJIbTYpHBIX pacTeHuid, ydyenwe A.H.
CesepioBa 0 MyTAX W HANIPABICHUX BOJIIOLNH, yueHue B.M. Bepuajckoro - o Ouocepe); 3aKoHbI (e1MHOOOpa3usi TOTOMKOB
IIEPBOTO TOKOJIEHUs, PACLICIUIEHUs] MPU3HAKOB, HE3aBHUCHUMOIO HAacCJEeAOBaHMUS Ipu3HAaKkoB [. MeHnens; CIEemIeHHOro
HacJIEOBaHMs NPU3HAKOB M HapyLIEHWs clemieHuss reHoB T. MopraHa; roMoJOrMYeCKUX pSAJOB B HACIEACTBEHHOMN
n3menunBoctr H.M. BaBunosa; renernueckoro paHoBecus Jx. Xapau u B. BaitnOepra; 3apoasimeBoro cxoacTsa K. bapa;
Ouorenernueckuil 3akoH . I'ekkenst, @. Mromiepa); IpUHLIUIIBEI (YUCTOTHI FaMET, KOMIUIEMEHTAapHOCTH ); IpaBuiia (MUHUMYyMa
FO. JIubuxa, 3K0JI0THYeCcKOM MUpaMHUIbl YUCell, OMOMacChl U SHEPTUH); TUIIOTE3bI (KoarepBaTHOU AWM. OnapuHa, nepBUYHOTO
oynrona JIx. Xonpaeitaa, mukpochep C. @okca, pudosuma T. YUek)

YMmenue peiiaTb ITOHMCKOBBIC OuoJI0rNYeCKUe 3aaa4u; BBIABJIATH MPUUYMHHO-CIICACTBCHHBIC CBA3UM MCKAY HUCCICAYCMbIMU
OMOJIOTHYECKUMU O6’beKTaMI/I, nponeccaMm U SABJICHUAMHA; ACJIATh BBIBOABI W IHPOTHO3bI HA OCHOBAHUHN ITOJIYYCHHBIX
PE3YJIBbTATOB; COCTABJIATh TCHOTUITMYCCKUC CXEMbI CKPCHIUMBAHUA JIA pa3HbIX TUIIOB HACIICAOBAHUA IIPU3HAKOB Y OPraHU3MOB,
COCTABJIATh CXEMBbI IICPCHOCA BCIICCTB U S9HCPIrU B SKOCUCTEMAX (I_Iel'II/I IIUTaHus, ITMIICBBIC CCTI/I)

YMeHnue YCTaHAaBJIMBATb B3aUMOCBA3U MCKAY CTPOCHUCM U (I)YHKI_II/IHMI/II OpraHONAOB, KJIETOK PA3HBIX TKaHeﬁ, OpraHaMv u
CUCTCMAaMH OPraHoOB Yy paCTeHHﬁ, JKMBOTHBIX M YCJIOBCKA, MCXKJY dTallaMu oOMeHa B€HOICCTB, dTallaMu KJICTOYHOI'O IIHMKJIa U
JKU3HCHHBIX UKJIOB OPTraHU3MOB; 3TallaMU 3M6pI/IOHaJ'IBHOFO Pa3BUTHA; TCHOTHUIIOM U (l)eHOTI/IHOM, (I)CHOTI/IHOM u q)aKTOpaMI/I
Cpc€abl 06I/ITaHI/I$I; nmponecCaMm 3BOJIONHWH, ABMXXYIIMMH CUJIaMU AHTPOIIOICHE3d; KOMIIOHCHTAMU Pa3JIMYHBIX 3KOCUCTEM MU
HpI/ICHOCO6J'IeHI/I$IMI/I K HUM OpraHu3MoB

YMeHue BBIICIATH CYIIECTBEHHBIE IMPU3HAKU: CTPOEHUS BUPYCOB, KIETOK MPOKAPHUOT M JyKapHOT; OJHOKJIETOYHBIX M
MHOTOKJIETOYHBIX OpPraHU3MOB, BHUJIOB, OMOT€OIIEHO30B, SKOCUCTEM U OHUOCQEpHbI; CTPOCHUS OPraHOB M CHUCTEM OPraHoB
pPacTeHHH, KUBOTHBIX, YEJIOBEKA; IPOLIECCOB KU3ZHEIECATEIBHOCTH, NPOTEKAIOIINX B OpPraHU3Max pacTEeHUH, >KMBOTHBIX U
YyesioBeKa; OMOJOTHYEeCKUX MPOLECCOB: 0OMEHa BemlecTB (MeTabonu3M), HHGOpMallUK U MPEBpallleHUs] SHEPTUU, OpOKEHus,
aBTOTPO(HOrO0 M TeTepOTPOPHOrO0 THUIOB NHTAHUSA, (OTOCHMHTE3a W XEMOCHHTE3a, MHTO3a, Mei03a, raMeToreHesa,
IMOpHOreHe3a, MOCTIMOPUOHATIBHOIO DPA3BUTHUS, PA3MHOXKEHHS, WHIMBHUIYaIbHOIO DPAa3BUTUS OpraHu3Ma (OHTOTE€HE3a),
B3aUMO/ICHCTBHS T€HOB, T€TEPO3UCA; I€HCTBUN HCKYCCTBEHHOIO 0TOOpa, CTAOMIM3UPYIOLIETO, IBUXKYIIETO U Pa3phIBAIOLIETO
€CTeCTBEHHOI'0 0TOOPA; alJIONATPUYECKOI0 M CUMIATPHUUECKOr0 BUJ000pa30BaHuUs; BIMSIHUS JABWKYIIUX CHJI 3BOJIOLMU Ha




FeHO(bOHI[ MOITYJIAII U HpI/ICHOCO6J'ICHHOCTI/I OpraHu3sMoOB K Cp€lac O6I/ITaHI/I$I, qyepeaoBaHus HaHpaBJ’IeHI/Iﬁ 6):10210:10)0070%
KpyroBopoTa BCHICCTB U MMOTOKA SHCPIUH B SKOCUCTCMAX

CdopMupoBaHHOCTH YMEHUS BBIACIATH CYIIECTBEHHBIC IPU3HAKU BUPYCOB, KIETOK IPOKAPHOT U 3YKAPHOT; OAHOKIECTOYHBIX
U MHOTOKJIETOYHBIX OpPraHM3MOB, BHJIOB, OHMOICOIICHO30B M 3KOCHCTEM; OCOOCHHOCTH IIPOILIECCOB OOMEHA BEHIECTB M
MPEBpAICHHS] YHEPTUU B KIIETKE, (POTOCHHTE3a, MIIACTUYECKOTO M YHEPTeTHIECKOro 00OMeHa, XeMOCUHTE3a, MUT03a, Mel03a,
OIUIOJIOTBOPEHUS, PAa3BUTHS M Pa3MHOXKCHHUsS, WHIWBHIYaJbHOTO pa3BUTHS oOpraHu3Ma (OHTOreHesa), OOpbObI 3a
CYIIIECTBOBAHKE, €CTECTBEHHOTO OTOOpa, BHI000PAa30BaHMsI, MPUCTIOCOOIEHHOCTH OPTraHU3MOB K Cpelie OOUTaHUsl, BIUSHUS
KOMITOHCHTOB 3KOCHUCTEM, AaHTPOIOICHHBIX HW3MEHCHHH B 3KOCHUCTEMax CBOCH MECTHOCTH, KPYroBOpOTa BEIECTB H
IIpeBpalleHUs] SHEpruu B ouocdepe

YMeHnue ucnoiiL30BaTh COOTBCTCTBYIOIIHUE apryMCHTEI, 6I/IOJIOFI/I‘-IGCKYIO TCPMUHOJIOTUIO U CMMBOJIMKY JIA AOKa3aTCJIbCTBA
POJICTBA OPraHU3MOB Pa3HBIX CUCTEMATUYECKUX TPYIII; B3AUMOCBSI3U OPraHU3MOB M CPEJIbl OOMTaHUS; €IMHCTBA YEIIOBEYCCKUX
pac; HEOoOXOIMMOCTH 3[0pOBOTO o0Opa3a >KM3HHU, COXpPaHEHHUS pa3HOOOpa3us BUIOB M IKOCHUCTEM KaK YCJIOBHS
COCYIIIECTBOBAHMUSI MPUPOJIBI U YEIOBEUCCTBA

YMeHue KpUTHYCCKH OLICHHWBATb I/IH(l)OpMaI_[I/IIO OHOJIOTUYECKOT0 COACPIKAHUA; HHTCPIIPCTHPOBATL I3THUUYCCKUE ACIICKTbBI
COBPCMCHHBIX I/ICCJIGIIOBaHI/If/'I B 6I/IOJIOFI/H/I, MCIHIINHCE, 6I/IOTGXHOJIOFI/II/I; paccMaTpuBaTb rI100aIbHBIE JKOJIOTHYECCKUC
HpO6HCMBI COBpPCMECHHOCTH, (I)OpMI/IpOBaTB IO OTHOIICHUIO K HUM CO6CTBGHHYI-O IMO3UITUIO

ITepeyennb 371eMeHTOB coepkaHusi, npoBepsieMbIX Ha EI'D no 6mosnoruun

Kon IIpoBepsieMblii 3JIEMEHT COAEePKAHUSA

1 buonorus kak Hayka. JKuBbIe CUCTEMBI U UX U3yUYECHUE
CoBpemeHHas OuoJiorus - KOMIUIEKCHAsl Hayka. buonoruueckrue Hayku U u3ydaemble MU MpoOieMbl. yHaaMeHTalbHbIE,
MIPHUKJIaIHBIE U TTIOMCKOBBIE HAYYHBIE UCCIEAOBAHUS B OMOJIOTHH.

1.1

3HaueHue Ouonoruu B GOPMUPOBAHWU COBPEMEHHOW €CTECTBEHHO-HAy4YHOW KapTwHbl mupa. [Ipodeccun, cBsizaHHBIE C
Oowosorneil. 3HavYeHWE OWOJOTHM B TPAKTUUCCKON JCSITEIBHOCTH YEJIOBEKA: MEIUIIMHE, CEJIIbCKOM XO3SIICTBE,
MIPOMBILIIIEHHOCTH, OXPaHE MPUPOIbI




1.2

JKuBbple cHuCTEMBI Kak OpeaAMET H3YUYCHUSA ouonorun. CBOMCTBA JKHUBBIX CHCTEM: CAUHCTBO XHMHYCCKOI'O COCTaBa,
AUCKPETHOCTL MW HECJIOCTHOCTH, CJIIOKHOCTD W  YHOPAJOUYCHHOCTb CTPYKTYPBI, OTKPBLITOCTH, CaMOOpraHu3anus,
CaMOBOCIIPOU3BCACHUC, pa3sApa)KUMOCTb, UBMCHYHNBOCTD, POCT U Pa3BUTHUC.

YPOBHHU OpraHU3aLMH )KUBBIX CUCTEM: MOJIEKYJISIPHBIM, KIIETOUHBIA, TKAHEBBINA, OPraHU3MEHHBIH, NOMYJISILIMOHHO-BUIOBOM,
9KOCHUCTEMHBI (OmoreoneHoTHueckuit), Ouochepusiii. Ilpoueccsl, mpoucxonsdmue B >KUBBIX cuctemMax. OCHOBHBIE
IpU3HAKK KHUBOro. JKU3Hb Kak (popMa cyliecTBOBaHUS MaTepHU

1.3

Metoasl Ouonornueckor Hayku. HabOmroneHue, n3mepeHue, SKCIEPUMEHT, CHUCTeMaru3anus, MeTaananus. llonsarue o
3aBUCUMOM M HE3aBUCUMOM mnepemeHHou. [InanumpoBanue skcniepumenta. I[locraHoBka m mpoBepka rumnores3. Hymnesas
runore3a. [lonstue BBIOOpKM U e€ AOCTOBepHOCTh. Pa3dpoc B Ouonormyeckux nAaHHbIX. OIEHKa TOCTOBEPHOCTH
MOJYYEHHBIX pe3yJIbTaTOB. [[pUUMHbBI HCKaXEHUS PE3yJIbTATOB dKCIIEpUMEHTa. [[oHsATHE CTaTUCTUYECKOTO TecTa

KneTka xak OnoJioruyeckasi CuicreMa

2.1

Krnerka — cTpykTypHO-(hyHKIIMOHANBHAS eIUHULA kuBoro. Mictopus oTkpeitus kietku. Padoter P. I'yka, A. JleBenryka.
Knerounass teopus (T. IlIBann, M. Ilneiinmen, P. BupxoB). OcCHOBHBIC TMOJOXKEHUSI COBPEMEHHON KJIETOYHOU
Teopuu. MeToabl MOJIEKYJIIPHOM U KIETOYHON OMOJIOTUU: MUKPOCKOIIUS, XpoMaTorpadus, 31eKTpodopes, METO MEUEHBIX
aTOMOB, nuddepeHnmanbHoe HeHTpUyTUpoBaHKe, KyJIbTUBUPOBAHUE KIETOK

2.2

XHWMHMYECKUH COCTaB KIETKH. Makpo-, MUKPO- U YJIbTPaMUKPOIEMEHTHI. Bosla 1 €€ posb Kak pacTBOPUTEIIS, pEarcHra,
yuyacTHe B CTPYKTYPUPOBAHUU KJIETKHU, TEIJIOPETYIAIMA. MUHepalbHble BEIleCTBa KJIETKH, UX Onosorudeckas poisb. Poib
KaTHOHOB 1 aHHMOHOB B KIJICTKE.

buonoruueckue nomumepsl. benku. AMHUHOKUCIOTHBIA cocTaB OenkoB. CTpyKTypbl OenkoBoil Monekysbl. IlepBuunas
CTPYKTypa Oelika, NenTuaHas cBi3b. BropuuHas, TpeTuuHas, yeTBepTUYHas CTPYKTYphl. JleHatypauus. CBoiicTBa 6€IKOB.
Knaccudukanms 6enkoB. buomornueckue GyHKIUNU OEIKOB.

VYraeBoasl. MoHOcaxapuabl, JUcaxapuibl, OJMIocaxapuibl M monucaxapuisl. OOmuMil miaH cTpoeHus U (U3UKO-
XMMHYECKHE CBOICTBA yriieBoA0B. bruonornueckue GyHKIUU YTII€BOJOB.




Jluuael. ['mapodunsHo-rUapOodoOHBIEe cBoMicTBA. Kiaccudukanus mumunos. Tpurmunepuasl, hochonunuasl, BOCKH,
crepoubl. buonornueckue GpyHkiuu munuaoB. OOIIe CBOMCTBA OMOJOTHYECKIUX MEMOpaH — TeKY4eCTh, CIOCOOHOCTh K
CaMO3aMbIKaHHUIO, ITOJTYIIPOHUIIAEMOCTb.

Hyxneunossie kucnotel. JIHK 1 PHK. Ctpoenue HykinenHoBbix kuciaoT. Hykneoruapl. [IpyHIunm KoMmieMeHTapHOCTH.
[TpaBmio Yapradda. Crpykrypa JJHK — nBoitras cnupans. Mectonaxoxaeaune u ouonorndeckue Gpynkmmu JJTHK. Bumbt
PHK. ®yukuuu PHK B kietke.

Crpoenue wmonekynsl AT®. Makpospruueckue cBs3u B Monekyne AT®. buonornueckne ¢dynkuun ATO.
BoccranoBneHHbIE TIEPEHOCUNKH, HX QyHKIUH B KieTke. CexBennponanue JJHK.

CtpykTypHast OHOJNOTHSA: OHOXMMHYECKHE W OMOPHU3MUYECKHE HCCIICAOBAHHMS COCTaBa M IMPOCTPAHCTBEHHON CTPYKTYpBI
OMOMOJICKY T

2.3

Tunsl KJI€TOK: 3yKapruoTHueckas U npokapuoTuueckas. CTpyKTypHO(PYHKIIMOHAIbHbBIE 00pa30BaHUs KIETKH.

Crpoenne npokapuotnieckoit kinetku. Kierounas crenka 6axtepuii u apxeil. OCOOEHHOCTH CTPOEHHSI T€TepPOTPOPHON U
aBTOTPOGHON MPOKAPUOTUYECKUX KJIETOK. MEeCTO U poJib MPOKAPUOT B OMOIIEHO3aX.

CrpoeHne M (pyHKIMOHHpPOBAHUE dyKapuoTHdeckoW kieTku. [lmaszmarmyeckas memOpana (ruasmanemma). CTpykTypa
IUIa3MaTH4ecKoil MeMOpanbl. TpaHCIOPT BeHIeCTB 4Yepe3 Iula3MaTHYecKyro MeMmOpaHy: mnaccuBHbIM (nuddysus,
oOnery€nnas 1ud@ysust), akTUBHBIN (IIEPBUYHBIA U BTOPUYHBINA aKTUBHBIN TpaHcnopT). [lomynponunaeMmocTs MeMOpaHBbI.
Pabora HaTpuii-kanueBoro Hacoca. DHAOLMTO3: MUHOLMTO3, (haroruTos. Dk3ommro3. Kierounas crenka. CTpykTypa U
(yHKIUU KJIETOYHOM CTEHKHU pacTeHUi, rpu0oB.

Huromnnaszma. Ilutozonb. Llutockener. J[BmkeHue nuroriazMbel. OpraHounbl KieTkd. OgHOMEMOpaHHBIE OPTraHOUIBI
KIeTKH: 3HAormia3marudeckas cetb (OIIC), anmmapar [onbaku, JTU30COMBI, UX CTpoeHHE W (YHKIMHU. B3auMocBs3b
OJIHOMEMOpaHHBIX OpPraHou/10B KieTKu. CTpoeHHe IpaHyJspHOro peTukyiyma. CHHTE3 pacTBOpUMBIX OenkoB. CHHTE3
KJIETOUYHbIX MeMOpaH. ['mankuii (arpaHynispHbI) >HIOMIa3MaTUYeCKuil peTHkyiayM. CekpeTopHas (QyHKUUsS ammapara
INonpxu. Tpancnopt BemecTs B kineTke. Bakyonu pactutenbHbIX KiaeTok. Knetounsii cok. Typrop.




HOHyaBTOHOMHBIG OopraHoru bl KJICTKU: MUTOXOHAPUH, IIJIACTUIBI.

Crpoenne u GyHKUMHU MUTOXOHAPHUI U muiacTui. [lepBuuHble, BTOPUYHBIE U CIIOKHbBIE TUIACTUBI (POTOCUHTE3UPYIOMINX
3yKapHOoT. XJIOPOIUIACThI, XPOMOIUIACTHI, JIEUKOIIACThI BBICIIUX PACTECHUN.

HememOpanubie opraHounsl kietku CtpoeHne W (QYHKIIMM HEMEMOpPAaHHBIX OpPraHOUJOB KIETKH. PHOOCOMBI.
MukpodunamenTsl. Mpimednbie KieTkd. MukpoTpy6ouku. Knerounsrit nientp. CTpoeHHE M JBHKCHHE JKTYTHKOB U

pecHruek. MUKpOTpyOOUKH UTOTUIA3MBI. LIeHTpHOITE.

SAnpo. OGomnouka sypa, XpoOMaTHH, KapuOIIa3Ma, SAPBIIIKH, UX CTpoeHHe W (QYyHKUUU. SnepHbIii OenKOBBIA MaTpHKC.
[IpocTpaHCcTBEHHOE PacloI0KEHNE XPOMOCOM B HHTepGa3HOM sijipe. benku xpoMaTHHa — THCTOHBI.

Knerounsie Bkimtouenus. CpaBHUTENbHAS XapaKTEPUCTHKA KIETOK 3YKapUOT (PaCTUTENBHOM, )KUBOTHON, TPUOHON)
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AcCUMUIISIINAS ¥ TUCCUMUJISIIIASA — JIBE CTOPOHBI MeTa0oan3Ma. Tunsl oOMeHa BEeIeCTB: aBTOTPOHBINA U TeTepOTPOQHEIIA.
VYdacTthe Kuciopojia B OOMEHHBIX Ipolieccax. DHepreTuueckoe odecrneueHue kieTku: npespauieHne AT® B 0OMEHHBIX
nporeccax. MepMEeHTATUBHBIA XapaKTep peaklUuil KJIETOYHOTO Merabosim3ma. DepMeHThI, UX CTPOCHHE, CBOWCTBA W
MmexaHusM neictBus. Kopepmentsl. OTnuuns (epMEHTOB OT HEOPraHWYECKMX KaTaau3aTopoB. benku-akTuBaTOphl U
OeNKU-UHTMOUTOPBI. 3aBUCUMOCTh CKOPOCTH (PEPMEHTATUBHBIX PEAKLUN OT pa3IMUHbIX (PaKTOPOB.

[lepBuuHbIl cUHTE3 OpraHmdeckux BemiecTB B kieTke. DoTocuHTe3. Ponb XmoporuiactoB B mporecce (hoTocuHTE3a.
CgeroBas u TemHOBas ¢a3bl. [IpoaykTuBHOCTE (hoTOCHHTE3a. BimsiHue paznuyHbix (GakTOPOB HA CKOPOCTh (hOTOCHHTE3A.
3HaueHue GOTOCHUHTE3A.

Xemocunte3. PasHooOpazue  OpraHM3MOB-XEMOCHHTETUKOB: HUTPHUPHUIMPYIONIHE OaKTepHH, IKeIe300aKTepHH,
cepobakTepru, BOJOPOAHBIC OaKTepuu. 3HAUCHUE XEMOCHHTE3A.

AHarpobHble opranu3mbl. Buabl Oposxenus. [IponykTel OpokKeHHS W HMX HCIOJIb30BaHUE YEIOBEKOM. AHa’pOOHBIE
MHUKPOOPIaHU3Mbl KaK 0OBEKThl OMOTEXHOJIOTHH U BO30YIUTENN O0Ie3HEH.




AdpoOHBIE OpraHu3Mbl. JTambl 3Hepreruyeckoro odOmena. [lonroroButenbHblil 3Tan. [nukoIM3 — OGeCKUCIOPOAHOE
pacIleIIeHUE [JIFOKO3BbI.

Bbuonoruveckoe OKMCIIEHUE, WM KIETOYHOE JbIXaHWe. Poib MUTOXOHIpUI B mIpoleccax OHOIOIMYECKOrO OKHCIICHHS.
[uxnmaeckue peakuuu. OkucnurensHoe ¢ochopunuposanue. [IpenmymiectBa a3poOHOr0 MyTH 0OMEHa BEIIECTB Iepes
aHa’poOHBIM. D(P(PEKTUBHOCTH FIHEPTETUIECKOTO OOMEeHa

2.5

Peakuun wmarpuunoro cuHre3a. IIpuHOMII KOMIUIEMEHTAPHOCTHM B pPEaKLUSAX MATPUYHOrO CHUHTe3a. Peanuzarus
HacjeACTBeHHON nHpopmaruu. I'eHeTnueckuit Ko, ero cBoicTBa. Tpanckpunius — MmaTpuunblid cuate3 PHK. TIpunmmmet
TPaHCKPUIILMHU: KOMIUJIEMEHTAPHOCThb, AHTUMAPAIIIEIbHOCTh, ACUMMETPHUYHOCTb. TpaHCiasuuss W €€ dTambl. Y4YacTue
tpancnoptHeix PHK B OnocunTe3e Oenka. YcnoBus OuocuHTeza Oenka. KoaupoBanue amMuHOKHCIOT. Poibs pubocom B
OuocuHTese OenKa.

Opranu3anus reHomMa y IpoKapHoT U 3yKapHoT. Peryssiuus akTHBHOCTH FeHOB y pokapuoT. I'unoresa onepona (P. XKakoo,
K. Mano). Perynsnus oOMeHHBIX IIpoLieccoB B KiieTke. KneTounslit romeocras.

Bupycel — HeksieToUHbIe (hOPMBI )KU3HU U 00JIMTaTHBIC Mapa3uThl. CTpOSHHE MPOCTHIX U CIOXKHBIX BUPYCOB, PETPOBUPYCOB,
6akteprodaros.

Bupycubie 3a00neBaHus uenoBeka, KUBOTHbIX, pactenuid. CIIN]], COVID-19, counanbHble U MEAUIIMHCKHUE TPOOIEMBI

2.6

Krnerounslii ks, ero nepuosl u perymnsus. Uarepdasza u Muto3. OcoOeHHOCTH IPOIECCOB, MPOTEKAOIINX B HHTEp(aze.
[TonroroBka kieTkn K JneneHuto. [IpecuHTeTHuecknid (MOCTMUTOTHYECKUM), CHHTETUYECKMH M TOCTCUHTETHYECKHI
(MpEeMUTOTUYECKUI) TTIEPUOJIBI UHTEP(a3bI.

Martpuunsiii cunre3 JIHK — perumkanus. [Ipuanuner perumkanuu JIHK: kommieMeHTapHOCTb, MOJYKOHCEPBATHBHBIN
CUHTE3, aHTUNapauenbHocTh. Mexannsm permmkanuu JJHK. Xpomocomel. Ctpoenne xpomocoM. Tenomeps! u TenomMepasa.
XPpOMOCOMHBIN HAOOP KIETKH — KapUOTHI. [[UTIIIONTHBIN U TalJTIONIHBIA HAOOPBI XPOMOCOM. | OMOJIOTMYHBIE XPOMOCOMBI.
ITonoBsIe XpOMOCOMBI.




Henenune xiietkn — MuTo3. CTaguu MUTO3a U MPOMCXOAAIME B HUX Iponecchl. Tunel Muto3a. KapuokuHes U IUTOKUHES.
buonornveckoe 3HaueHne MUTO3a. Peryssimus MUTOTHYECKOTO LUKJA KIeTkH. IIporpamMmmupyemas kierouHas ruOens —
anonTto3. @yHKIHMOHAIbHAS TEHOMUKA

OpraHI/ISM Kak OMOJIOTHMYeCcKast CHCTEMA

3.1

O,I[HOKJ'ICTO‘IHBIG, KOJIOHHAJIBHBIC, MHOT'OKJICTOYHBIC OPIraHW3Mbl © MHOTI'OTKAHCBBIC OPIraHU3MBEI.

@®opMbl pa3MHOKEHHsI OPraHU3MOB: Oecrojoe (BKJIOYas BEreTaTUBHOE) U IOJ0Boe. Buibl 0ecronoro pasMHOXKEHUS:
MOYKOBaHME, CIIOPYJIALUS, (pparMeHTanus1, KIIOHUPOBAHUE.

[TonoBoe pazmuoxenue. IlonoBbie kneTku, mnu ramersl. Meito3. Craguu menosa. [loBegenue xpomocoM B Meio3e.
Kpoccunrosep. buonornueckuid cMmbIC MeKO3a M IOJOBOrO Ipouecca. Meio3 U ero Mecro B KU3HEHHOM LHKIE
OpraHU3MOB.

[IpenzapoapiieBoe pazputue. ['ametorenes y >kuBoTHbIX. [lonoBble xene3pl. OOpa3oBaHue U pa3BUTHE MOJOBBIX KIIETOK.
Cnepmatorenes u ooreHe3. CTpoeHUE MONOBBIX KiIeTOK. OIUIOL0TBOPEHNE U YMOPHOHAIIBHOE PA3BUTHE )KUBOTHBIX.

Crioco0bI OTUIOIOTBOPEHUS: HApYKHOE, BHYTpeHHee. [lapTeHorenes.

WupuBuayanbHOe pa3BUTHE OpraHu3MoB (oHToreHes). Craauu SMOpHOTreHe3a JKMBOTHBIX (Ha NpUMepe JIATYILIKH).
Hpobnenue. Tumbl npobienus. OcoOeHHOCTH ApOOIEHUS MIIEKONMUTAIOMIMX. 3apOJbIIIEBbIE JUCTKU (racTpyJislus).
3aknagka OpraHOB M TKaHEW W3 3apOJBIIIEBBIX JIMCTKOB. B3anMMHOE BIMsSHME 4YacTell pa3BUBAIOLIETOCS 3apojblila
(aMOpHoOHanbHasT MHAYKIMS). 3aKiIajJKka IUIaHa CTPOSHUS JKMBOTHOIO KaK pe3yJIbTaT MEepapXUUEeCKHX B3aMMOEHCTBHIMA
reHoB. BiusiHue Ha HMOpHOHAIBHOE pa3BUTHE Pa3IMYHBIX (PaKTOPOB OKpY’Karomiel cpenbl. PocT U pa3BUTHE KUBOTHBIX.
[ToctamOpuonaneubiii nepuoja. Ilpsimoe u Hempsimoe pazButhe. PasButrue ¢ Meramopdo3oM y O€CIO3BOHOYHBIX U
II03BOHOYHBIX JKMBOTHBIX. brosornyeckoe 3Hau€HUE NMPSAMOro M HEMPSIMOIO Pa3BUTHS, UX PACIPOCTPAHEHUE B IIPUPOJIE.
Tunsl pocta )XUBOTHBIX. DAaKTOPBI PEryNALUN POCTA )KUBOTHBIX U YenoBeka. CTaauu MOCTIMOPHOHAIBHOIO Pa3BUTHUS Y
KUBOTHBIX U 4esioBeKa. [lepnosbl OHTOreHe3a 4enoBeKa.

Pasmuoxenue u pazputue pacrenuii. ['amerodut u cnopodur. Meito3 B KU3HEHHOM IHKIIE pacTeHuil. OOpa3oBaHue CIOp
B mporecce Mmeio3a. ['ameroreHes y pacrtenmii. OmIogoTBOpEHHWE W PA3BUTHE PACTUTEIBHBIX OpraHu3MoB. J[BoiiHOE




OILJIOJIOTBOPEHUE Y ILIBETKOBBIX pacTeHuil. OOpa3zoBaHHE U Pa3BUTHE CeMEHU. MexaHM3MBbl PEryJillid OHTOTEHEe3a Yy
pacTeHUH U KUBOTHBIX

3.2

I/ICTOpI/IH CTAHOBJICHUA WU PAa3BUTHA I'CHCTHUKU KaK HAYKH. OCHOBHBIC TCHETHUYECCKUE ITOHATUS M CUMBOJIBL. | OMOJIOrHYHEIC
XPpOMOCOMEI, aJllICJIbHBIC TI'CHBI, aJbTCPHATHBHBLIC IIPU3HAKH, I[OMI/IHaHTHBII‘/'I u pCHeCCI/IBHblf/'I IIpU3HAK, T'OMO3HIOTA,
rerepo3urora, 4ucrasd JIMHHA, FI/I6pI/IIIBI, T'CHOTHUII, q)eHOTI/IH. OcHOBHEBIE METOJABI TCHCTUKH: I‘I/I6pI/II[0JIOI‘ I/I‘-ICCKI/II;’I,
L[I/ITOJIOFI/I‘ICCKPlﬁ, MOJ'IeKy.]'IﬂpHO-FeHeTI/I‘IeCKI/Iﬁ
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Monorubpunnoe ckpeuBanue. [lepssiii 3aKkoH MeHens — 3aK0H eAMHO000pa3us THOpUA0B nepBoro nokonenus. [Ipasuio
JOMUHHpOBaHUs. BTopoli 3axkoH MeHens — 3aK0H pacilervieHus npu3HakoB. L{uronornueckre 0CHOBbI MOHOTHOPHIHOTO
CKpellrBaHuA. [ MIIoTe3a 4YnCTOTHI raMer.

AHaJ'II/ISI/IpyIOI_Hee CKPCIUIMBAHUC. HpOMe)I(YTO‘lHHﬁ XapaKTCp HaCICAOBaHUA. Pacmiennenue IIPU3HAKOB IIpU HCIIOJHOM
AOMUHHPOBAHUH.

HI/IFI/I6pI/II[HOC CKpPCIIMBAHUC. TpCTI/Iﬁ 3aKOoH MeHens — 3aKOH He3aBUCUMOT'O HaCJIeOBaHHU S IIPHU3HAKOB. L[I/ITOHOFI/I‘ICCKI/IG
OCHOBBI III/IFI/I6pI/IZIHOFO CKpCUIMBaHMA.

CueruieHHoe HacienoBanue npusHakoB. Pabotel T. Moprana. CuernieHHOe Haclle[JOBaHUE T'€HOB, HApYIICHUE CLEIUICHUS
MEXJly TeHaMu. XpOMOCOMHasi TEOPHS HACIEACTBEHHOCTH.

I'enernka noma. XpoMOCOMHBIM MEXAaHHM3M OIPENEICHMs Moia. AyTOCOMBI M IOJOBBIE XPOMOCOMBI. ['oMoraMeTHelil 1
reTeporaMeTHBIN 1OoJ.

I'enernueckas cTpyKTypa IOJOBBIX XpoMocoM. HaciieroBanue nmpu3HakoB, CLENJIEHHBIX C TIOJIOM. [ €HOTHIT KaK 1eN0CTHAs
cuctema. lIneforponuss — MHOKECTBEHHOE JIEUCTBUME IeHa. MHOKECTBEHHBIN ajuienn3M. B3anmMoaeicTBre HealenbHbIX

T'CHOB.

Kommnemenrapaocts. Onuctas. [lonumepus
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B3aumoneiictBie reHotuna u cpeisl npu (GopMupoBaHMM (GeHoTuna. VM3MeHYMBOCTH Npu3HAaKoB. KadecTBeHHBIE U
KOJIMYECTBEHHBIE MTPU3HAKU. BU/Ibl N3MEHUMBOCTH: HEHACJIEICTBEHHAs U HACJIEICTBEHHASI.




MoaudukanonHas U3MeHYUBOCTb. Poisib cpensl B (opmMupoBaHUK MOIUGUKAMOHHONW M3MeHunBocTd. Hopma peakuun
npu3Haka. Bapuanmonusiii paa u Bapuannonnas kpusas (B. Moranncen). CBoicTBa MOAN(DUKAMOHHOW N3MEHUYHUBOCTH.

T'enorununueckass n3MeHYNBOCTh. CBOWCTBA TEHOTHUIIMUYECKOH H3MEHUYHMBOCTU. BHUIBI T€HOTHIWYECKOU WM3MEHYUBOCTH:
KOMOWHATHUBHAs, MyTaIlMOHHAS.

KomOuHaTtuBHAsT W3MEHYMBOCTh. MeWO3 W TIOJIOBOM TIpolleCC — OCHOBAa KOMOWHATHBHOW HW3MEHYMBOCTH. Poiib
KOMOMHATHUBHOW U3MEHYMBOCTHU B CO3JaHUH ICHETHUYECKOTO pa3HOOOpa3us B Ipeienax OTHOTO BU/IA.

MyTanuoHHasi U3MEHYMBOCTh. BHabl MyTaluii: r€HHbIE, XpPOMOCOMHbIEC, T€éHOMHbIE. CIIOHTaHHbIE U WHIYLUPOBaHHBIE
MyTaluu. SnepHsie U nuToruiazMarnyeckue MyTaruu. CoMaTH4ecKue W MOJIOBble MyTaluuu. [IpudnHbBl BOZHUKHOBEHUS
MyTauuid. MyTareHsl 1 UX BIMSHUE HA OPraHU3Mbl. 3aKOHOMEPHOCTH MYTALIMOHHOIO Ipolecca. 3aKOH TOMOJIOTHYECKUX
pAnoB B HacneAcTBeHHOM u3menunBoct (H.W. BaBuinoB). BHesiepHas H3MEHYMBOCTh U HACJIEACTBEHHOCTh

3.5

Kapuotun uyenoBexka. MexayHaposnHas MporpaMMa HCCIEJOBaHMsS T€éHOMa 4YesloBeKka. MeToabl HM3yuyeHHUs TE€HETUKU
YeJIOBEKA: TI'eHEAJOrMYecKui, OJIM3HELOBBId, IIMTOr€HETUYECKHH, MOMYyJIALHOHHO-CTATUCTUYECKUH, MOJIEKYJISIPHO-
reHeTnyeckuil. CoBpeMEeHHOE OIpeiesIeHUE TeHOTUIIA: TIOJTHOT€HOMHOE CEKBEHUPOBAaHUE, TEHOTUIIUPOBAHKE, B TOM YHCIIE
c nomouipto III[P-ananu3a. HacnencTBeHHble 3a0osieBaHUS uenoBeKa. ['@HHbIE M XPOMOCOMHBIE OOJIE3HM UesIOBEKa.
Bbonesnu ¢ HacnenCcTBEHHON MpenpacnoIokKEeHHOCThI0. 3HaYeHHEe MEIUIIMHCKON TeHETUKU B IIPEIOTBPAILCHUH U JICUEHUU
reHeTHYeCcKuX 3a0o0eBaHnii yeaoBeka. CTBOJIOBbIE KIIETKU

3.6

JloMecTukanus 1 ceJeKIMs. 3apoKIeHUE CeJIeKIUU U fomecTukanuu. Yuenue H.M. BaBunoBa o neHTpax mpoucX0oXaAeHU
1 MHOT000pa3ust KyJIbTYPHBIX pacTeHMi. PoJib ceniekiiuy B CO31aHUK COPTOB PacTeHU U MOpoJ )KUBOTHBIX. CopT, mopoa,
IITaMM. 3aKOH TIOMOJIOTMYECKHMX PSIOB B HacieICcTBeHHOM wusMeHunBocth H.M. BaswioBa, ero 3HaueHue i
CEJIEKIIMOHHOM paboTHI.

Mertoabl ceneKIMOHHONW paboThl. MCKyccTBEHHBIH OTOOP: MAacCOBBIM M MHIAMBHIYaJdbHBIH. OTarbl KOMOMHAIMOHHOW
cenekumu. McnplTanue npou3BoaAnuTeNel 1Mo noTroMcTBy. OTOOP MO FeHOTUITY C MOMOIIBIO OLIEHKH (DEHOTHIa TOTOMCTBA U
or6op mo reHotuny c mnomouipio aHanuza JHK. MckyccTBeHHBIM MyTareHe3 Kak METOJ CEJNEKIMOHHOM paboThl.
PanuanoHHbIi 1 XMMHUECKUN MyTareHe3 Kak MCTOYHHUK MyTalil y KyJIbTypHbIX (hOpM OpraHU3MOB.




Hcnonp3oBaHne T€HOMHOTO PEIAKTHPOBAHUS U METOIIOB pekoMOMHAaHTHBIX JIHK mis mosrydeHus: HCXOAHOTO MaTepuaa
s ceneknuu. llomydeHue moymrionaoB. BHyTpuBHIoBas rudpuam3anusi. BIU3KOpOJICTBEHHOE CKpPEIIUBAaHUE, WITH
uHOpUAMHT. HepoacTBeHHOE CKpelBaHue, Wik ayTopuauHr. ['erepo3uc u ero npuuuHsl. Mcnonap3oBaHue rereposuca B
cenekumu. OtnanéHHas rudpuamzarms. [IpeomonieHne OecIuionUs MEXBUIOBBIX THOPUIOB. JOCTHIKEHUS CEJICKINH
pacTeHuil U KUBOTHBIX

3.7

O6TJCKTBI, HCIIOJIb3YEMBIC B 6I/IOTCXHOJ'IOFI/II/I, — KJICTOYHBIC U TKAHCBLIC KYJIbTYPbI, MUKPOOPIraHU3MBEI, X XapaKTCPHUCTHUKA.
TpaI[I/II_[I/IOHHaSI OMOTEXHOJIOTHS: XH€6OH€‘I€HI/I€, MMOJIy4YCHHC KHUCJIOMOJIOYHBIX IMPOAYKTOB, BHUHOJCIINUC.
MHKpO6HOHOFquCKHﬁ cuaTe3. OOBEKTHI MI/IKpO6I/IOJ'IOFI/I‘IeCKI/IX TEXHOJIOTHH. HpOI/ISBOI[CTBO 66.]'[1(&, AMHUHOKHUCJIIOT H
BUTaMHHOB. I/ICKyCCTBeHHOG OIINIOAOTBOPCHUC. PGKOHCTPYKIII/ISI ﬂfIHeKHGTOK U KJIIOHUPOBAHHEC KHUBOTHBIX. MeTOI[
TpaHCINIaHTAOuH AACP KICTOK.

XpoMocOMHasi U TeHHas WHXKeHepus. VCKyCCTBEHHBI CHHTE3 I'eHa M KOHCTpyHpoBaHue pekoMOMHaHTHbIX JIHK.
JloCTIKEeHHsT M TEPCIIEKTUBBI XPOMOCOMHON W T€HHOW HHXXeHepuu. MenunuHckue OmoTtexHosnoruu. Mcmonb3oBanue
CTBOJIOBBIX KJIETOK

Cucrema n MHOFOO6pa3I/Ie OpPraHu4cCKoOro Mmupa

4.1

buonoruueckoe pazHooOpasue opranu3moB. CoBpeMEHHas CUCTeMa opraHudeckoro mupa. IlpuHuumnel kiaccupukauuu
opranu3mMoB. OCHOBHBIE CUCTEMATUYECKUE TPYTIIBI OPTaHU3MOB.

Oco0eHHOCTH CTPOCHHS U )KU3HEAEATEIbHOCTH OJJHOKJIETOUYHBIX OPraHU3MOB. bakTepuu, apxeu, OJHOKIETOUHbIE TPUOBI,
OJIHOKJIETOYHBIE BOAOPOCTH, ApYyrue npoTtucthl. KonoHWanbHble OpraHu3Mbl. [[BH:KEHUE OJHOKIECTOYHBIX OpPraHU3MOB:
amMEOouHOE, KTYTHKOBOE, PECHHYHOE. 3alluTa Yy OJHOKJIETOYHBIX OPraHU3MOB. Pa3npakuMocTh y OJHOKIETOYHBIX
opranu3MoB. Takcuchl

4.2

MHorokJjieTouHble pacTeHHs. B3auMOCBs3b 4acTE MHOTOKJIETOYHOI'O OpraHu3Mma. TKaHW, OpraHbl U CHCTEMbl OPraHOB
MHOTOKJIETOYHOrO  opranuzma. OpraHu3Mm Kak eauHoe 1enoe. TkaHu pacteHud. Tumbsl  pacTUTENbHBIX
TKaHel: 0Opa3oBaTeNbHasl, MOKPOBHAs, MPOBOAMAIIAsl, OCHOBHAas, MexaHuudeckas. OCOOCHHOCTH CTpoeHHs, YHKIUNA U
pacroyioKeHUsl TKaHEl B opraHax pacTeHUM

4.3

BereratuBHble 1 reHEpaTUBHBIE OpraHbl pacTeHnil. @yHKIMKM OpraHoB M cucteM opraHoB. Kapkac pacrenuil. /[BuxeHue
MHOT'OKJIETOYHBIX PACTEHUM: TpOnU3Mbl U HacTuu. lloriomieHune BOABI, YIIEKHUCIOrO ra3a U MUHEPAIbHBIX BELIECTB
pactenusimu. Jlpixanue pacteHuil. Jud@ysus razoB yepe3 MOBEPXHOCTh KJIETKH. TpPaHCHOPTHBIE CHUCTEMbI PACTEHUM.




Brinenenue y pactenuid. 3amura y MHOTOKJIETOUHBIX pacTeHuil. Kytukyna. CpeacTtBa nacCUBHON M XUMUYECKOW 3alUTHI.
OUTOHLUABL.

PasgpaxxuMocTs M peryisinys y OpraHu3MoB. Pa3znpakuMocTs W peryiisiius y MHOTOKJIETOYHBIX pacTeHuil. PocToBbie
BELIECTBA U UX 3HAYCHHE

4.5

MHOroKJIeTOYHbIe JKUBOTHBIE. B3anMOCBsA3bh "yacTeii MHOTOKJIETOYHOT'O OopraHu3ma. TKaHI/I, OpraHbl U CUCTEMBI OpraHOB
MHOT'OKJICTOYHOI'O OpraHui3ma. OpI‘aHI/IBM Kak eauHoe 11enoe. 'omeocrtas. TkaHU )XUBOTHBIX U Y€JIOBEKA. THIIBI )KUBOTHBIX
TKaHEH: OIUTCIMAJIbHAA, COCAUHUTCIIbHAA, MbIIICYHAA, HCPBHAA. OcobenHoctu CTPOCHHUA, (bYHKI_[I/Iﬁ H PACIIOJIOKCHHA
TKaHEH B opraHax XMBOTHBIX W YCJIOBCKaA

4.6

Opranbpl ¥ CUCTEMBl OPraHOB XUBOTHbIX. DYHKIMU OpraHoB M cucTeM opraHoB. Omopa Tena opraHu3MoB. CKeneTbl
OJITHOKJIETOYHBIX 1 MHOTOKJIETOUHBIX JKUBOTHBIX. Hapy>kHbIl1 1 BHYyTpeHHHUH cKesleT. CTpPOEHUE U TUIIBI COEIMHEHUS KOCTEH.

JIBr>keHHE MHOTOKJICTOYHBIX KUBOTHBIX. [InTanue >kuBOTHBIX. [IMTaHWe TO3BOHOYHBIX KHBOTHBIX. JIbIXaHHE KUBOTHBIX.
Koxnoe npixanue. XKabepHoe u JIErouHOe JAbIXaHue.

JlpIxaHWe TIO3BOHOYHBIX JKMBOTHBIX. OBOJIIOLMOHHOE YCJIOXXHEHHE CTPOCHHs JIETKUX IIO3BOHOYHBIX JKHUBOTHBIX.
JIpIxaTenpHas cUCTEMa 4esloBeKa. MexXaHu3M BEHTWIALMM JIETKUX y NTHUIl U MIIEKONMTAKONIMX. TpaHCHOpPT BELIECTB y
OpraHu3MoB. TpaHCIOPT BelecTB y )KUBOTHBIX. KpoBeHOCHas cuctema u €€ opransl. KpoBeHOCHas cucTeMa IO3BOHOYHBIX
XKUBOTHBIX. Kpyru kpoBooOparieHusi. DBOJIIOLMOHHBIE YCIOXHEHHUSI CTPOEHHS KPOBEHOCHOM CHCTEMBI MO3BOHOYHBIX
KUBOTHBIX. BbiieneHne y oprauu3moB. Beinenenue y xuBoTHbIX. COKpaTtuTenbHble Bakyosd. Oprassl BelieneHus. CBA3b
MOJIOCTH Tejla C KPOBEHOCHOM M BBLACIUTENBHON cucTeMaMu. BbljeneHne y NO3BOHOYHBIX XMBOTHBIX. 3allUTa y
MHOT'OKJIETOYHBIX KUBOTHBIX. [IOKpOBBI U UX MPOU3BOAHBIE. Pa3apa>kuMOCTh U peryJialys y opranu3MoB. Pa3apakuMocTs
Y OJHOKIIETOYHBIX OpraHm3MoB. Takcuchbl. PaznpakuMocTh M pPEryisiius y MHOTIOKJIETOYHBIX pacTeHHil. PocToBble
BEILECTBA U UX 3HAYCHUE.

HepBHast cucrema u pediexTopHas peryisiuus y MHOTOKJIETOYHBIX >KMBOTHbIX. HepBHas cuctema u €€ OTHENBI.
OBOJIOIIMOHHOE YCIOXKHEHUE CTPOEHUSI HEPBHON CUCTEMBI Y )KHUBOTHBIX.

PazpabGotka anroputmMoB M mporpamMMm Juis 3(p@eKTHBHON (YHKIHMOHATIBHONH aHHOTAlMM TE€HOMOB, TPAHCKPUIITOMOB,
MIPOTEOMOB, META00JIOMOB MUKPOOPTaHU3MOB, PACTEHH, )KUBOTHBIX U YEJIOBEKa




OpFaHI/I3M YCJIOBEKA U €TI0 3J0POBLE

Oprasbl 41 cUCTEMbI OpraHoB 4esoBeka. OT/esbl TOJIOBHOIO MO3ra IIO3BOHOYHBIX JKUBOTHBIX. Pediexc u peduiekropHas
nyra. besycnoBHble U ycnoBHbIE peduieKkchl. ['yMopanbHas peryisius U SHAOKPHHHAS CUCTEMa XHBOTHBIX M YEJIOBEKA.

5.1 . . . .
JKenespl SJHIOKPUHHON CUCTEMBI U MX FOPMOHBI. JlelicTBHE TOPMOHOB. B3aMMOCBA3b HEPBHOW W 3HIOKPHUHHON CUCTEM.
I'unoranamo-runoduzapuas cucrema. Pediexc u peduexropHas nyra. besycinoBHble U ycIOBHBIE pe(IeKch
3amuTa opranusma ot Oosie3Hel. IMMyHHas cuctema uenoBeka. KieTouHblil 1 r'yMopaabHblii UMMYHUTET. Bposk1EHHBIH,

59 MpUOOPeTEHHBIN crienuuueckuii UMMYHUTET. Teopus KioHaIbHO-ceneKTuBHOrO nMmyHutera (I1.Opmux, @.M.bepher,

' C.ToneraBa). BocnanurenbHble OTBEThl OpraHu3MoB. Poib BpOXKIEHHONO HMMYHHMTETa B pa3BUTUHU CHCTEMHBIX
3a00JsieBaHU
53 KpoBenocHas cuctema u e€ opransl. Cepale, KpOBEHOCHbIE coCybl U KpoBb. Kpyru kpoBooOpaiuenus. Pabora cepaua u
' e€ peryJsius

54 Jbixanue uenoBeka. Juddy3us ra3oB yepe3 MOBEpXHOCTb KIETKH. JlpIxaTenabHas cucTeMa yeioBeka. [lpixarenbHas
' MOBEPXHOCTh. Perymsmus npixanus. JpixarenbHble 00bEMbI

55 [IumeBapurenbHas cuctema yenoBeka. OTaensl  NUIIEBApUTEIbHOIO  TpakTa. [luineBapuTenbHbIE — JKEJIE3BI.
' BHyTpHUIIONI0CTHOE ¥ BHYTPUKIIETOYHOE NMUILEBAPEHUE

56 ITokpoBsl M ux npousBoaHble. Opransl BoiAeneHus. [Touku. Ctpoenne u ¢yHkIMOHMpoBaHUe HedpoHa. DunbTpanus,
' CeKpelMsi U 00paTHOE BCAaChIBaHHE KaK MEXaHU3MbI pabOThI OpraHoB BeleneHHs. OOpa30oBaHUE MOUH Y YEJIOBEKa

5.7 JIBm>keHue yenoBeKka: MplleyHast cucreMa. CKeIeTHbIe MBIIIIBI U UX paboTa. CTpoeHHE U TUIBI COETUHEHUS KOCTEN

6 Teopus 3Bomronuu. Pazsutue sxu3Hu Ha 3emiie
OpomonmonHas Teopus Y. [lapsuna. IIpeanocbuiku BO3HMKHOBEHMS AapBUHU3MA. JKW3HB M HaydHas AESITENbHOCTH Y.
JapBuHa.

6.1

HBI/I)KYHII/Ie CHJIBI 3BOJIFOITMH BUJIOB I1O 4. l];apBI/IHy (BI)ICOKaSI HHTCHCHBHOCTDb PAa3MHOXCHUA OPraHnu3MOB, HACJICACTBCHHAA
N3MCHYHNBOCTD, 60pL6a 3a CyIICCTBOBAHUC, €CTECTBEHHBIN U HCKYCCTBeHHLIﬁ OT60p).




Odopmnenne cunrernueckor Teopun Bommoruu (CTD). HedtpansHas Teopus sBomtoniud. CoBpeMeHHas YBOTIOIMOHHAS
Ouosorus. 3HaueHHE YBOIONMOHHON TEOPUH B POPMUPOBAHUH E€CTECTBECHHO-HAYYHON KapTHHBI MUPa

6.2

[Momynsmust kKak 3JIeMeHTapHas equHuIa dBoonuH. COBPEMEHHBIE METOIBI OLICHKH T'€HETUYECKOTO pa3zHooOpaszws u
CTPYKTypbl mnomynsauuid. M3MmeHenue reHodoHAa MOMYJSIUU KaK d3JIEMEHTAPHOE SBOJIOIHMOHHOE SBJICHHE. 3aKOH
reHeTuyeckoro paBHoBecus Jlx. Xapau, B. BaitnOepra.

DOnemeHTapHbIe (AKTOPHI (IBUKYIIUE CHITBI) IBOJTIONUU. MyTallMoOHHEIH npoiiecc. KomOnHaTuBHAS M13MEHYHBOCTD. Jlpeiid
TCHOB — CIIy4aiiHble HEHANpaBJICHHbIE M3MEHEHHUS 4YacToT ayiened B momynsauusax. Dddext ocHoBarens. Murpanuu.
W3onsanus monymsimid: reorpaduyeckast (mpocTpaHCTBEHHAs ), Onoornveckas (penpoyKTHBHAS).

EcrectBeHHblii oTOOp — Hampapistomuii  dakrop sBosmouuu. DoOpMbl  €CTECTBEHHOTO OTOOpa:  JABMXKYLIMIA,
CTaOMIIM3UPYIOUIHA, pa3phIBatoONINi (IU3pynTUBHBIN). [TomoBoit 0TOOD.

[TprucrocoOIeHHOCTh OPraHU3MOB KakK pe3yJbTaT MUKPOIBOJIOUWHU. BO3HHUKHOBEHHE NPUCIOCOOICHUH y OpPTaHU3MOB.
Apomopdossl u manoamanrtauuu. [Ipumeps! npucnocoOiaeHuit y opranu3MoB. OTHOCHUTENBHOCTh MPUCIOCOOIECHHOCTH
OpraHHU3MOB.

Bun, ero kpurepun u crpykrypa. BumoobpazoBaHue kak pe3ysbTaT MUKPOIBOMIONUU. M30msmus — Kiro4eBoit gakrop
BU000pa3oBanud. Ilytu u cmocoObl BHI000pa3oBaHuA: ajuionarpuyeckoe (reorpaduueckoe), CHUMIIATPHUECKOE
(PKOJIOTHYECKOE), «MTHOBEHHOE» (TIOJMUTIIIONIU3aIus, THOpuau3anus). TUTeTbHOCTh SBOTIOIIMOHHBIX MTPOIIECCOB.

MexaHu3mbl HOPMHUPOBAHUS OMOIIOTHYECKOTO pa3HO0Opa3usl.
Ponb 3BOMIOIIMOHHON OHONOrMK B pa3pabOTKe HAayYHBIX METOJIOB COXpaHEHHUs OHopa3HooOpazus. MHUKPOIBOIIOLMS U

KODBOJIIOLIMSI TAPAa3UTOB U UX X031€B. MexaHn3Mbl (POPMUPOBAHUS YCTOMUMBOCTH K aHTHOMOTHKAM U CIIOCOOBI OOPHOBI €
HEU

6.3

Metoabl u3ydeHHUs MakpodBOJIOIMH. [lajmeoHTonornyeckue MeTonabl u3yudeHus sBosouuu. Ilepexomnsie ¢Gopmbl u
(buIoreHeTUYECKUE Psiibl OPraHU3MOB.




buoreorpaduyeckue wmerombl u3ydeHus osBomonuu. CpaBHeHue Giopel U (QayHbl MAaTEPUKOB M OCTPOBOB.
buoreorpaduyeckue ob6mactu 3emiau. BUabl-oHIEMUKH U PETTUKTHI.

OMOpPHOIOTHYECKHE M CPaBHUTEIbHO-MOP(OIOTUICCKHE METOIbI W3YYCHUS OJBOJIONUU. | eHeTHYeCKHe MeXaHU3MBI
3BOJIIOLIMY OHTOI€HE3a U MOSABIICHHS SBOJIIOLUOHHBIX HOBIIECTB. ['OMOJIOrMYHBIE U aHAIOTMYHbIEC OpraHbl. PyarmeHTapHbie
OpraHbl M aTaBU3MbI. MOJIEKYJISIPHO-TEHETUYECKIE, OMOXMMHYECKHEe U MAaTEMaTUYECKHE METOJbI M3yUeHUS 3BOJIOIUH.
I'omonoruunsie renbl. CoBpeMEHHBIE METOJbl MOCTPOCHUS (DPUIOTEHETHUECKUX JIepPeBhEB. XPOMOCOMHbBIE MYTallUd U
3BOJIIOLIHSI TEHOMOB.

OO6mume 3akoHOMEpHOCTH (TTpaBuIa) sBosonnu. HeoOpaTtumMocTh 3BOIONNH.

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

6.4

Hayunble rumoTes3sl NpOUCXOXKIEHHsS XHU3HM Ha 3emie. AOuoreHe3 u mnaHcnepmus. JloHaydHble NpeACTaBICHUS O
3apOXKACHUM KU3HU (KpeaunoHu3M). | unore3a moCTOSHHOIO CaMO3apOKICHUs )KU3HU U €€ OoNpoBep:KeHue onbitamMu .
Penu, JI. Cnamnanuanu, JI. Ilacrepa. [Ipoucxoxnenue >xu3Hu u actpoOuosorus. OCHOBHbIE 3Tallbl HEOPraHUYECKOH
sBoionid. [lmaHeTapHas (reojorudeckasl) SBOIONUSA. XUMHUYECKas HBOJONHS. AOWOTEHHBIM CHHTE3 OPraHHYECKUX
BemiecTB U3 Heoprannueckux. OneiT C. Musiepa u I'. FOpu. OGpa3oBanue noiaumepoB u3 MoHomepoB. KoanepsarHas
runore3a A.W. Onapuna, runotesa nepsuyHoro OynboHa J[x. Xonnaelina, renetndeckas runoresa I'. Mémnepa. Pubozumbl
(T. Yek) u runoresa «mupa PHK» V. I'unGepra. @opmupoBanne MeMOpaH 1 BOSHUKHOBEHHE MPOTOKJIETKH.

I/ICTOpI/IH 3eMnn u METOIBl €€ HU3YYCHUH. HckomaeMbie OpTraHHU4YC€CKUC OCTATKH. reOXpOHOJ'IOFI/ISI U e€ METOIFbL.
OrHocurenpHas U aOCOJIIOTHAS TCOXPOHOJIOTHA. FCOXpOHOJ'IOFI/ILIGCKaSI IIKaja: 30HBI, OpbI, IICPHUOABI, SITOXH.

HauanbHble sTanbl opraHudeckod sBomonuuu. [losiBIeHHME W 3BONIONMS MEPBBIX KIETOK. DBOMIOLUSA MeTaboiIHu3Ma.
Bo3nukHOBeHHE nepBbix 3kocucteM. CoBpeMeHHblE MUKPOOHBIE OMOIJIEHKM KaK aHajlor MEepBbIX HAa 3emiie COOOIIECTB.
Crpomaronutsl. [IpokapuoThl U 3yKapHOTHI.

HpOI/ICXO)KI[eHI/IC 9YKapUuoT (CI/IM6I/IOFCHG3). 3BOJ’IIOI_II/IOHHOC MMPOUCXOKIACHUC BUPYCOB. HpOI/ICXO)KI[eHI/IC MHOTI'OKJICTOYHBIX
OpraHnu3mMoB. Bo3HnKkHOBEHHE OCHOBHEIX TpynIi MHOTOKJICTOYHBIX OPTraHU3MOB.




OcCHOBHBIE 3Tanbl 3BONIONMU BbICIIMX pacTeHud. OcHOBHBIE apoMopdo3bl pacTeHuil. Bpixon pacteHuil Ha cymry.
[losiBiieHHE CIOPOBBIX pacTEHUM U 3aBoeBaHME UMU cyliu. CemeHHbIe pacTeHus. [Ipoucxoxienne NBETKOBBIX pacTEHUH.

OCHOBHBIE 3TaIbl BOJIONUH KUBOTHOrO Mupa. OcHOBHBIE apoMopdo3bl KUBOTHBIX. Benackas ¢ayna. KemOpuiickuit
B3pbIB — IOSIBJICHHE COBPEMEHHBIX TUIOB. llepBble XopaoBble XUBOTHbIE. JKU3HB B BOZAE. DBOJIIOLUSA NO3BOHOYHBIX.
[Tpoucxoxaenne ampubmii u pentunid. [Ipoucxoxaenne MiueKonuTamux U ntul. [IpuHnun kioyeBoro apomopgosa.
OcBoeHnne 6ecri03BOHOYHBIMU U TTO3BOHOYHBIMH KUBOTHBIMU CYIIH.

PazButne xu3HM Ha 3emiie IO 3paM M IEpUOAAM: apxei, MPOTEPO30H, NaICO30M, Me3030H, KakHo30u. OOImas
XapaKTEepPUCTHKAa KJIMMaTa ¢ TeOoJOrMYecKux mpoieccoB. [losBleHne ©  pacuBET XapaKTEPHBIX OPraHU3MOB.
VYrneoOpa3zoBaHue: €ro yCJIOBUS U BIMSHHUE HA Ta30BbIi COCTaB aTMOC(HEpHI.

MaccoBbie BbIMHUPAHHUA — O3KOJOIMYCCKUC KPU3SHCHBI IMPOILIOTO. HpI/ILII/IHI)I n CICACTBHUA MACCOBBIX BBIMHpaHI/Iﬁ.
COBpeMeHHBIﬁ DKOJIOTUUYECKUI KpHU3HC, €ro 0COOEHHOCTH

6.5

Paznensl u 3agaumn AHTPOIIOJIOTHH. MeTto b1 AHTPOIIOJIOTHH. CraHoBIIEHHE Hpe,Z[CTaBJ'IeHI/Iﬁ O MMPOUCXOKICHUU YCIIOBCKA.
COBpCMeHHBIG HAay4YHBIC TCOPHUH. CXOIICTBO yejioBeKa C JKMBOTHBIMH. CHCTEMaTHYSCKOE IIOJIOJKCHUE UYeJIOBEKa.
CBI/I,Z[GTCJ'IBCTBa CXO0JACTBa 4YCJIIOBCKAa C XKMBOTHBIMMU: CpaBHI/ITeJ'ILHOMOpq)OHOFI/ILIeCKI/Ie, 3M6pI/IOJIOFI/I‘ICCKI/Ie, (1)I/I3I/IOJ'IOFO—
6I/IOXI/IMI/ILI€CKI/IG, IOBCACHYCCKHUC. OTinuus 4YelnoBeKa OT JKMBOTHBIX. HpﬂMOXO)KI[CHI/Ie N KOMINIJIICKC CBA3aHHBIX C HHUM
IIPHU3HAKOB. Pa3zButHe ronoBHOro Mo3ra u BTOpOfI CUTHAJIbHOM CHCTEMEHI.

JIBmokytue cuitbl ((hakTopbl) aHTpONoreHe3a: Ouonornyeckue, coruanbabie. COOTHOIIEHNE OMOIOTUYECKUX U COITUATBHBIX
(dakTopoB B aHTpornorenese. OCHOBHBIE CTaJUKM aHTPOINOIreHe3a. ABCTPAJIONUTEKN — JABYHOTHE IMpENKH Jitojed. YenoBek
yMeIbIii, IEpBbIE U3TOTOBICHUS OPYIUi Tpyaa. YenoBek MPSMOXOASIINN 1 MEPBBIA BBIXOJ Jt0JIeH 3a mpenebl AGpHKH.
UenoBek reiaenbOeprckuii — OOMMM TPEAOK HEaHIEePTAIbCKOTO YeIOBEKa W YeloBeKa pa3yMHOro. Yenosek
HEaHJIePTAIIbCKUI KaK BH]I JIFOAEH XOJOAHOro KimMara. YenoBek pa3yMHbIi COBPEMEHHOTO THUIIA, IECHUCOBCKUH YEIOBEK,
OCBOEHHE KOHTHMHEHTOB 3a MpeenaMu AQpHuky.

DOBOJIIOLIUSL  COBPEMEHHOro uesioBeka. EcTecTBeHHBI OTOOp B MHOMyNSAIUAX uenoBeKka. MyTalMOHHBIA Ipolecc M
noniuMopdusm. [TomynsiuronHbIe BOJHBL, Apeii¢ reHoB, MUrpanus 1 «3(G@PekT oCHOBATENsD B MOMYJIALUIX COBPEMEHHOTO
YEJI0BEKa.




Yenoseueckue pacel. Ilonstue o pace. boisbiime pacel: eBporieoujiHas (€Bpa3uiicKas), aBCTpajo-HErpOUHAS
(axBaToOpHaNIbHAs), MOHTOJIOMAHAS (a3UATCKO-aMepUKaHCKast). Bpems u myTu paccenenus yenoBeka 1o mianere. EquncTso
yenoBeyeckux pac. HayuHas HecocTOsITeNbHOCTh pacu3ma. [IpucrnocobieHHOCTh uenoBeKa K pa3HbIM  YCIOBHSIM
OKpy’Karomien cpeapl. Biusiaue reorpadudeckoii cpeast U aperida reHoB Ha MOP(OIOTHIO U GPU3UOTIOTHIO YEIOBEKa

7 DKOCUCTEMBI U IIPUCYILINE UM 3aKOHOMEPHOCTHU
Paznmensr u 3amaum sxonoruu. CBsi3b JKOJOTMM C JAPYTUMH Haykamu. Meronbl skonoruu. lloneBblie HaOIIOICHHS.
7.1 OKcIepUMEHThl B 3KOJOIMU: IPUPOAHbIE U JabopaTopHble. MoaeaupoBaHue B 3KOJOIMH. MOHUTOPHUHI OKpY KaroLIei
CpeIbl: TOKAIBHBIN, pETHOHAIBHBIN U TII00ATBHBIHN
Okonorndeckue (HpakTopel U 3aKOHOMEPHOCTH X AercTBUs. Kimaccudukanus sKoimorndecknx (hakTopoB: aOMOTHYECKHE,
OouoTHueckue, aHTpornorenHsle. OOLIMe 3aKOHOMEPHOCTH JIEHCTBUSL 3Kolorndeckux ¢akropos. [IpaBuno munumyma (K.
mnpenrens, 0. JInb6ux). TonepaHTHOCT. DBPHOMOHTHBIE H CTECHOOMOHTHBIE OPTaHU3MBI.
Abuotnueckue ¢akropsl. CBeT Kak 3Kkojoruueckuil (akrop. JleWcTBUE pa3HBIX YYacTKOB COJHEYHOI'O CIEKTpa Ha
OpraHMU3Mbl. DKOJIOTMYECKHE TPYMIbl PACTEHUH M >KMBOTHBIX IO OTHOLIEHHIO K cBeTy. CurHainpHas pojb CBETa.
doTonepruoan3m.
Temnepatypa kak sxonorudeckuii pakrop. JleiictBue Temneparypsl Ha opranu3Msl. [loiikuIoTepMHBIE U TOMOMOTEPMHBIE
OpPraHU3Mbl. DBPUTEPMHBIE U CTEHOTEPMHbBIE OPTAHU3MBI.
7.2

BnaxHocTh kak 3konoruueckuit paxrop. [Ipucnocodnenus pacteHuil K noaaepx aHuio BogHoro 6ananca. Knaccugukanus
pacTeHuii 1o OTHOILIEHUIO K Bofe. [Iprcmoco0aeH s ;KUBOTHBIX K M3MEHEHUIO BOJHOTO PEeKUMA.

Cpej:[m obouTanus OpPraHnu3MoOB: BOaHAad, Ha3€MHO-BO3AylIHasd, IIOYBCHHAs, Fﬂy6I/IHHa$I IMOAIIOYBCHHAA,
BHYTPpHUOpPTraHU3MCHHAA. DU3UKO-XUMHYECKHE 0COOCHHOCTH cpena oOuTaHus OpTraHnu3MOB. HpI/ICHOCO6HeHI/I${ OpTaHHU3MOB K
’KM3HH B PA3HBIX CpCaax.

buonoruueckue putmbl. Baemnune u BHyTpeHHHE pUTMBbL. CyTO4HBIE M ToJW4HbIE PUTMBL. [IpHrcmnocoOiaeHHOCTh
OpPraHU3MOB K C€30HHBIM U3MEHEHUAM YCIIOBUN KU3HHU.




XKuznennrpie Gopmbr opranuzMoB. [TonsaTue o xu3HeHHOH hopme. JKuzHeHHBIE (HOPMBI PACTCHHIA: JIEPEBbsI, KyCTaPHUKH,
KyCTapHUYKH, MHOTOJICTHHE TPaBbl, OJHOJICTHUE TpaBbl. JKU3HEHHBIC (OPMBI KHMBOTHBIX: THAPOOHOHTHI, TE€OOUOHTHI,
a’poOnoHTHI. OCOOCHHOCTH CTPOCHHMS M 00pa3a KU3HHU.

buotnueckue dakTopbl. Bumbl OMOTHYECKMX B3aMMOJICHCTBHI: KOHKYPEHIIMS, XUIIHUYECTBO, CUMONO3 M €ro (opMBI.
[Mapa3zuTu3M, Koomepamusi, MYyTyaliu3M, KOMMEHCaIN3M (KBapTUPAHTCTBO, HaxJeOHuuecTBo). Herpodudeckue
B3aUMOJCHCTBUSA  (Tommueckue, ¢opuueckue, (adbpuyeckue). 3HAUYeHHE OWOTHYCCKUX  B3aMMOJCHCTBHM IS
CYILIECTBOBAHUS OPraHU3MOB B cpejie ooutanus. [[puHIIMI KOHKYPEHTHOTO UCKITIOYSHUS

7.3

DKOJIOTrM4ecKre XapakTepucTUku nomyssuuu. [lonmynsuus kak Ouonorudeckasi cucrema. Poiab HEOJHOPOJAHOCTH CpPElbl,
¢busznueckux 6aprepoB U OCOOEHHOCTEH OHOJOTHH BUAOB B (POPMHUPOBAHUU MPOCTPAHCTBEHHOM CTPYKTYPHI MOMYJISIHIA.
OcHOBHBIE TIOKAa3aTEJIN MOMYJISIMK: YUCIEHHOCTD, INIOTHOCTh, BO3pACTHAs U 110JIOBasi CTPYKTYpPa, POXKIaEMOCTb, IPUPOCT,
TEMII pOCTa, CMEPTHOCTh, MUTPALIUSL.

DKkojoruyeckas CTpykTypa nomyssiuu. OLleHKa YMCIEHHOCTH NOomyssauuy. JIMHaMMKa NOMyJsuud U €€ perylisuus.
bruotnueckuii noteHuuan nomyssiuuu. MoaenupoBaHue JUHAMUKY MOMyJisstuu. KpruBble pocta YMCIEHHOCTH MOIYJISLIUY.
KpuBble BboKMBaHMS. Perynsius 4uciIeHHOCTH MOMYJISIMM: posb (PaKTOPOB, 3aBUCAIIUX U HE 3aBUCALIUX OT IUIOTHOCTH.
DKoJ0ru4ecKue cTpareruu BuaoB (T- u K-crparerun).

[TonsTre 00 »sKomoruueckoil Huie BuAa. MecrooOuTanwe. MHoromepHas MoJeNnb dKonorumdeckoil Humm Jx .M.
XarunHcoHa. Pa3mMepsl sxkonorndeckor Humd. [loTeHImanpHas 1 peain30BaHHAs HUIIIH.

Bun kak cuctema nonyssuuid. Apeainsl BUA0B. BUibl M MX )KU3HEHHBIE CTpaTernu. 3aKOHOMEPHOCTH IIOBEJICHUS I MUTpaLIUi
JKUBOTHBIX. bronornyeckre MHBa3UU 4yKEpOAHBIX BUIOB

7.4

CoobmectBa opranu3MoB. buoreHo3 u ero crpykrypa. CBsizu MeXIy OpraHu3MaMud B OHOIIEHO3E. DKOCHCTEMa Kak
otkpbITas cuctema (A.J[x. Tencnu). OyHKIIMOHATBHBIE OIOKM OPraHU3MOB B 9KOCHUCTEME: MPOJYIEHTHI, KOHCYMEHTHI,
penyueHtsl. Tpoduueckue ypoBHH. Tpoduueckue menu U ceTu. AOMOTHYECKHE OIOKHM dKOcucTeM. [[ouBBI M WIIBI B
sKocucTteMax. KpyroBopor BelecTB U MOTOK YHEPTUU B SKOCUCTEME.

OcHOBHBIC TOKA3aTeIN YKOCUCTEMEL. buoMacca u IpoaAyKIU:. DKOJIOTHYECKHE nrupaMuabl YUCCII, OMoMacchl U OHCPIUH.




HanpaBrienHble 3aKOHOMEpPHBIE CMEHBI COOOIIECTB — CyKIleccud. [lepBUYHBIE U BTOPUYHBIE CYKIECCHUH U WX MPUYUHBL.
AHTpPOIIOTeHHBIE BO3JICHCTBUS Ha cyKmeccuu. KinmmakcHoe cooOmiectBo. buopasHooOpasue M MONTHOTa KPYroBOpOTa
BEIIECTB — OCHOBA YCTOMYHUBOCTH COOOIIECTB.

[TpuponHbIe 5KOCUCTEMBI. AHTPOIIOTEHHBIE YKOCHCTEMBI. ATPOIKOCHCTEMA.

Arporneno3. Pazinnaus Mex 1y aHTpOIIOTeHHBIMU U TIPUPOJHBIMH YKOCHCTEMaMH.

Yp6oskocucremsl. OCHOBHBIE KOMIIOHEHTHI ypOoskocucteM. ['opoackas ¢uopa u dayna. CHHaAHTPONHU3AIHS TOPOJICKON
¢baynbl. bruonornueckoe n X034HCTBEHHOE 3HAUCHHUE arpO’KOCUCTEM M ypOoIKocucTeM. 3aKOHOMEPHOCTH (hOPMUPOBAHHUS

OCHOBHBIX B3aUMOJICHCTBUI OPraHU3MOB B 3KOCUCTEMAX.

HepeHoc OHCPIrvH U BCIICCTB MCKAY CMCKHBIMU S3KOCUCTECMAaMMU. YcToiunuBoCcTh OpraHmu3mMoB, HOHYJIFH_II/Iﬁ " 3KOCUCTEM B
YCIOBUAX €CTCCTBCHHBIX U dAHTPOIIOI'CHHBIX BOS,Z[CI;'ICTBHI;'I

7.5

buocdepa — obmeranerapaast o0onouka 3eMiH, Te CYLIECTBYET WU CYIIECTBOBaa *u3Hb. Yuenue B.M. Bepuauckoro
o Omocdepe. Obnactu Omocheper u e€ cocraB. JKuBoe BemecTBo Omochepsl U ero (GyHKIUH. 3aKOHOMEPHOCTH
cyuiectBoBaHus Ouocdeprl. OcobeHHOCTH Ouocdepbl Kak Io0anbHOM sKocHcTeMbl. JIMHaAMHUYEeCKOe paBHOBECHE B
ouocdepe. KpyroBopoTsl BemiecTB M OHMOTCOXMMHUYECKHE IUKIBI (yriiepoaa, a3ora). PUTMHYHOCTH SBJICHHA B
6uocdepe. 3oHanbHOCTE OUochepsl. [Tonarue o Guome. OCHOBHBIE OMOMBI CYILIU: TyH/pa, XBOIHbIE Jeca, CMEIIaHHbIE U
IIMPOKOJIUCTBEHHBIE Jieca, CTENH, CAaBaHHBI, IYCTbIHHU, TPOIMYECKUE Jieca, BBICOKOrophbsi. KimmaT, pacTUTENbHbIN MU
KHUBOTHBI MHp OMOMOB CYIIIH.

CrpykTypa 1 QpyHKIHS KUBBIX CUCTEM, OLIEHKA UX PECYPCHOT0 MOTEHIMaIa U OMochepHbIX PYHKIMN

7.6

DKOJIOTHYECKUE KPU3UCHI U UX MpUUYKHBL. Bo3nelicTBre yenoBeka Ha 6rocdepy. 3arps3HeHue Bo3ayIHoM cpenbl. OxpaHa
BO31yXa. 3arpsi3HeHue BOJHOU cpeapl. OxpaHa BOJHBIX pecypcoB. PaspymieHne mouBbl. OXpaHa MOYBEHHBIX PECypPCOB.
N3mMeHnenue kinmmara.

AHTpPONIOr€HHOE BO3/ACICTBUE HA PACTUTENBHBIN 1 )KUBOTHBIN MUpP. OXpaHa paCTUTEIBHOTO U )KMBOTHOTO MHpa. OCHOBHBIE
MIPUHIUIIBI 0XpaHbl Tpupoibl. KpacHbie kauru. Oco6o oxpansemsie npupoaabie reppuropuu (OOIIT). borannueckue caabl




U 30o0joruyeckre mapku. OCHOBHBIE NPHHLUIBI YCTOWYMBOTO PA3BUTHUS YEJIOBEYECTBA M MNPHPOABI. ParmonanbHOE
HPUPOJIONIOIB30BAHNE U COXPAaHEHHE OMOIOTHYECKOr0 pa3Ho0Opasus 3eMin




Conep:kanue y4eOHOIro npeamera

10-ii k1acc
Tema 1. Bnosorus kak Hayka.
Buosnorus xak Hayka. CBs3b OMOJIOTHH C OOIIECTBEHHBIMU, TEXHUUECKUMH U APYTUMH
€CTECTBEHHBIMM HayKaMmH, ¢uiocopueil, STUKOH, 3CTETUKON M npaBoM. Ponb OGuosnoruu B

(bopMHpPOBaHUN COBPEMEHHOW Hay4YHOU KapTHHBI Mupa. CucTemMa OMOJIOTHYECKUX HAYK.

Meroasl TO3HAHUS JKUBOM TPUPOABI (HAOMIOJEHHE, HKCIEPUMEHT, OIHMCAHUE,
U3MEpPEHHE, KIaccupuKaIys, MOJICTUPOBAaHUE, CTATUCTHYECKas 00pabOTKa TaHHBIX).

JleMoHCTpanum:

[Toprpetsr: Y. dapBun, I'. Mennens, H.K. Kosbuos, /[x. Yorcon nu ®@. Kpuk.
Tabmuubt 1 cxembl: «MeTOobI TTO3HAHUS KUBOU IPUPOIBI».

JlaGopaTopHble U NpaKTH4YecKre padoThi:

[Tpaktiueckass pabora Ne 1. «Vcmonb3oBaHHe pa3TUYHBIX METOAOB MPU U3YYECHUU
OHOJIOTUYECKUX OOBEKTOBY.

Tema 2. ’KuBble cucTeMbI U HX OpPraHU3aIusi.

JKusble cuctembl (OMOCHCTEMBI) Kak MpeaMeT n3ydeHus: Ouonoruu. OTanuue KUBBIX
CHCTEM OT HEOPraHUYECKOU MPHUPO/IBI.

CpolicTBa OunocucreM M HUX pa3HOOOpa3ue. YPOBHU OpraHu3aluu OUOCHCTEM:
MOJIEKYJIAPHBIA,  KJIETOYHBIA, TKAHEBbIM, OPraHU3MEHHBIM, MOMYJISILIMOHHO-BUIOBOM,
9KOCUCTEMHBIH (0MOreo1eHOTHYECKUIT ), OoChepHBbIil.

JleMoHCTpanum:

Tabmunel U cxembl: «OCHOBHBIE MPHU3HAKU JKU3HM», «YPOBHU OpPTaHU3AlUU KUBOU
TIPUPOJIBI».

O6opynoBanue: moaenb Moiekysl JTHK.
Tema 3. XumMu4eckuii cOCTaB M CTPOEHHE KJIETKH.

XHUMUYECKUM COCTaB KIICTKH. XUMHUYECKHUE OJICMCHTBI: MaKpO3JIEMCHTHI,
MHKPOIJICMEHTEI. Bomau MHHEPAIBHBIC BEIICCTBA.

OYHKIMKM BOJBI U MHHEPAIBHBIX BEIIECTB B KiIeTKe. [loaaepkaHne OCMOTHYECKOTO
OasiaHca.



benkn. CocraB u crpoeHHe O€NKOB. AMHHOKHCIOTBI — MOHOMEpBI OEJKOB.
HesameHnMEbIe 1 3aMEHUMbIC aMUHOKHCIIOTBL. AMUHOKHUCIIOTHBIN COCTaB. Y POBHU CTPYKTYPBI
0eIKOBOM MOJIEKYJbl (TIEpBUYHAS, BTOPUYHAS, TPETHYHAS M YETBEPTHYHAS CTPYKTYpa).
Xumuueckue cBoiicTBa OenkoB. buonorndeckue GyHKINN OSITKOB.

®epMmeHThI — Ononornueckue karannzaropsl. CTpoeHne pepMeHTa: aKTHBHBIHN IIEHTD,
cyOctpatHas crnenuduyHocts. Kodepmentsl. Burtamunbsl. Otmiauuus  (QepMEeHTOB OT
HEOPraHUUYECKUX KaTaJIU3aTOPOB.

VYrneBoapl: MoOHOcaxapuibl (TTIOKO3a, pubo3a U JAE30KCHpUO03a), Aucaxapuibl
(caxapo3sa, JIakTO3a) M MOJucaxapuabl (Kpaxman, IJIMKOIeH, LEJUIrJio3a). buonornueckue
(GyHKIIUU YTIIEBOJOB.

Jlunuaer: Tpurnumnepunbl, Gochoaunuabl, crepouasl. ['uapodunsHO-TUIAPOPOOHBIE
cBoiicTBa. bruonornueckue QyHkuu umu0B. CpaBHEHUE YTIIEBOIOB, OCITKOB M JIMITH]IOB KaK
HCTOYHHUKOB DHEPTHUHU.

Hyxneunosbeie kucnotsl: JHK n PHK. Hykieotuasl — MOHOMEpPBI HYKJIEHHOBBIX
kuciot. Crpoenne u pynxnu JJHK. Crpoenne u pynkuun PHK. Bugst PHK. AT®: crpoenue
1 QyHKIUH.

I{uronorus — Hayka o kierke. Kinerounas teopus — npuMep B3aMMOJEHCTBUS UIEH U
(akTOB B HAYYHOM MO3HAHUU. MeTO/1bl U3y4YEHUS KIETKH.

Knerka kak mnenoctHas jxuBas cuctema. OOlIMe NpU3HAKKM KIETOK: 3aMKHYTas
HapyxHas meMOpana, moJsiekyisl JIHK kak renernueckuil anmnapar, cucreMa CUHTe3a Oeka.

Tumnel KJIETOK: JyKapuoTHuecKas M MpokapuoTtuyeckas. OCOOCHHOCTH CTPOEHUs
MpoKapuoTHuecko kieTku. Kierounas crenka Oaktepuil. CTpoeHHME >YKapUOTHUYECKON
kieTku. OCHOBHBIE OTIMYUS PACTUTENBHOM, JKUBOTHOW U TPUOHOMN KIIETKH.

[ToBepXHOCTHBIE CTPYKTYPBI KJIETOK — KJIETOYHAs CTEHKA, TIMKOKAIMUKC, X (PyHKIUH.
[InasmaTnueckass memOpaHa, ee cBoiicTBa W (yHkuuu. lluTomnazmMa um ee OpraHOUIBI.
OnnomeMOpannble  opraHouzasl  kietku: OIIC, anmapatr  [oAbIKHM,  JM30COMBI.
[loniyaBTOHOMHBIE OpraHOMIBl KJIETKU: MUTOXOHIpHM, IutacTuiel. Ilpoucxoxnenue
MUTOXOHAPHUH U tutactua. Buasl miactun. HememOpanHble opraHOUAbl KJIETKU: PUOOCOMBI,
KJIETOYHBIM LEHTpP, UEHTPUONIM, PECHUYKHU, KIyTUKA. DYHKIMH OPraHOUIOB KIETKH.
Bxurouenus.

Anpo — perynstopHbld 1eHTp kieTku. CTpoeHue smpa: saepHas 000J04YKa,
KapuoIjIa3Ma, XpOMaTHH, SIPBIIIKO. X POMOCOMBI.

TpaHcIOpT BELIECTB B KIIETKE.
JleMoHCTpanum:

[Toptpetsr: A. JleBenryk, P. I'yk, T. lIsann, M. Illneiinen, P. Bupxos, Ix. Yorcos,
@. Kpuk, M. Yunkunc, P. ®panknun, K.M. bap.



Huarpammsl:  «PacrpenerieHne XUMHUYECKMX JJIEMEHTOB B HEXHMBOM IPUPOIEY,
«PacrnipenienieHrne XMMUYECKUX 3JIEMEHTOB B )KUBOU MIPUPOAEY.

Tabmunet u cxembl: «llepuoanueckas TabnuIa XUMHUYECKUX JIEMEHTOBY, «CTpoeHUe
MOJIeKYJbl BOIbDY, «buocunres Oenka», «CtpoeHue MoJeKkynbl Oenka», «CTpoeHue
depmenta», «Hyxiennossie kucnotbl. JITHK», «Crtpoenue monekynsl AT®», «CtpoeHue
SYKAPUOTHYECKON KIETKMW», «CTpOCHUE >KMBOTHOM KIETKHW», «CTpPOCHHE PpPACTUTEIHLHON
KJIeTKn», «CTpoeHUEe MPOKAPUOTUUECKON KIETKU», «CTpoeHHUe sapa KIETKU», «YTIEBOIbD,
«JIunuaey.

OO6opynoBaHue: CBETOBOH MUKPOCKOII, 000PYI0BaHUE TSI TIPOBEACHUS HAOTIOACHHMIA,
W3MEPEHUH, SKCIIEPUMEHTOB, MUKPOIIPETIAPaThl PACTUTEIIbHBIX, JXHBOTHBIX M OaKTEPHATbHBIX
KIIETOK.

JlabopaTopHble M IpaKkTHYeCKHE PadOThI:

JlaGopatopHnast padora Ne 1. «3ydeHne KaTaIMTHIECKOW aKTUBHOCTU (DepMEHTOB (Ha
puMepe aMHiIa3bl WM KaTauasbl)».

JlaboparopHas pabota Ne 2. «M3yueHue CTpOEHMs KJIETOK PACTEHUH, )KUBOTHBIX U
OakTepuil Mo MUKPOCKOIIOM Ha TOTOBBIX MUKPOIIPENapaTax 1 UX OMUCAHUEY.

Tema 4. ’KusHeneaATeIbHOCTh KJIETKH.

OOMeH BemiecTB, WIM MeTaO0oIm3M. AccUMUIANHS (IUIACTHYECKUA OOMEH) |
JTUCCUMUIISALUS (SHEPTEeTHUECKUd OOMEH) — IB€ CTOPOHBI €UHOTrO Mpollecca MeTadoIu3Ma.
Poub 3aKk0HOB COXpaHEHHS BEMIECTB ¥ SHEPTUY B IOHUMAHUU MeTaboIM3Ma.

Tumnbel oOMeHa BelecTB: aBTOTPOHBIN U TeTepoTpodHbINA. Ponbs pepmeHToB B 0OMeEHe
BEILIECTB U MPEBPAIICHUU YHEPTUHU B KIIETKE.

®orocunte3. CetoBass W TemMHOBas (Has3pl ¢orocuHTe3a. Peakimu Qorocunresa.
OddextuBHOCTh (PoTOCHMHTE3a. 3HaueHWe (GOTOCHMHTE3a IS KU3HH Ha 3emie. BrusHue
yCIIOBUH Cpelibl Ha (POTOCHHTE3 U CIIOCOOBI MOBBIIICHHS €r0 MPOIYKTUBHOCTH Y KYJIbTYPHBIX
pacTeHui.

XeMocHuHTe3. XeMOCHHTE3UPYIOIIe OakTeprn. 3HaYeHNEe XEMOCHUHTE3a JJIs KU3HU HA
3emite.

DHepreTuyeckuidi OOMEH B KIeTKe. PaciernieHue BEIIeCTB, BBIJACICHUE W
aKKyMYJIUPOBAHHE YHEPTUHU B KIIETKE. DTallbl 3HepreTudeckoro ooMmena. ['mukonus. bpoxxkenue
u ero BWIBL. KHCIOpOTHOE OKHCIEHHE, WIA KIETOYHOe JbixaHue. OKHUCIHUTEIbHOE
dbochopunupoBanue. DPPEKTUBHOCT IHEPTETUIESCKOTO 0OMEHA.

Peakuuu marpuunoro cuHTe3a. ['enermueckas umupopmanms u JIHK. Peamuszarms
reHeTHu4YecKkoi nHpopManuu B kieTke. ['eHeThuecKkuit Kol 1 ero cBoMcTBa. TpaHCKpUIIus —
matpuunblii cuate3 PHK. Tpancnsuus — 6uocunres Genka. Dtamnsl Tpanciasiuuu. Koauposanue
aMUHOKHCIIOT. Potb pbocom B OmocuHTE3€e OeKa.



Heknerounsie ¢opmbl ku3HHM — BUpYyChl. Mcrtopust oTkpbitus BupycoB (JI.H.
NBanoBckuii). OCOOEHHOCTH CTPOSHUS W KU3HEHHOTO IMKJIA BHPYCOB. baktepuodarw.
bonesnun pacrenuii, JKMBOTHBIX U  4EJOBEKa, BbI3bIBa€Mble BHUpycamH. Bupyc
ummyHonedpumnmra uvenoBeka (BUY) — BozOymutens CIIM/la. OOpaTtHas TpaHCKpHUITIUS,
peBeprasa u uHTerpasa. [lpodunaktiuka pacnpocTpaHeHUs BUPYCHBIX 3a00JIeBaHUM.

JdemoHcTpanuu:
[Toprpetsr: H.K. Konbuos, /I.1. UBanosckuii, K.A. Tumupsses.

Tabmuner w  cxembl: «Tumbl  muTanus», «Merabomuzm», «MHUTOXOHAPUSY,
«HepreTnueckuii ooMeny, «Xioporacty, «Porocunres», «Ctpoenue JJIHK», «Ctpoenue u
¢byHkunonupoBanue reHa», «CunHre3 Oenmka», «['enermueckuit kom», «Bupycen,
«bakrepuodaru», «Ctpoenue u xu3HeHHb nukia Bupyca CIIMa, OGaxtepuodaray,
«Pemmukanus JJHK».

O6opynoBanue: Moaenu-ammiukanun — «Ynasoenne JHK wu  Tpanckpumnimsy,
«buocuntes 6enkay, «CTpoeHue KIeTKW», Moienb cTpykTypbl JJHK.

Tema 5. Pa3MHO:KeHHE U HHIAUBUAYAJbHOC PAa3BUTUEC OPraHU3MOB.

KneTounslii 1uki, win KU3HEHHbIN Luka kietku. MaTepdasza u muto3. Ilpoueccsl,
nporekariue B uatepdaze. Pemnukanusa — peakuus marpuunoro cunresa JJHK. Crpoenue
XpOMOCOM. XPOMOCOMHBIH HaOOp — KapuoTHIL. JIMIUTONIHBIA U TaIIOUTHBIA XPOMOCOMHBIC
Habopbl. XpoMaTuibl. L{uTomornueckue 0OCHOBBI pa3MHOXKEHHUS U MHIMBHULYyaJIbHOTO Pa3BUTHS
OpraHU3MOB.

Henenune knetku — muto3. Craguum murosza. [Iporeccsl, mpoucxoasine Ha pa3HbIX
CTagusIX MUTO3a. BHoJIOrHuecKkuii CMEICI MHATO3A.

[Tporpammupyemast ru0esb KIETKH — alonTo3.

@dopMBI Pa3MHOXKEHHUS OpPraHU3MOB: Oecnojoe M MosioBoe. Buasl Oecnosoro
pa3sMHOXKEHHUs: JieIeHHE Ha/IBOE, TOUYKOBAHHE O/IHO- U MHOTOKJIETOUHBIX, CIOPOOOpa3oBaHue,
BEreTaTUBHOE pa3MHOKeHue. McKkyccTBeHHOE KIIOHUPOBaHHE OPraHU3MOB, €ro 3HaYeHUEe s
CEJIEKIINH.

ITonoBsoe Pa3MHOKCHHE, €0 OTIINYUA OT OecroJioro.

Meiio3. Cranuu Meitosa. [Iporeccel, mpoucxoasnme Ha ctaausx menosa. [lopenenue
xpoMocoM B meio3e. Kpoccunrosep. buonornueckuii cMbica U 3HaU€HUE MeH03a.

['amerorenes — mporecc OOpa3oBaHMs TMOJIOBBIX KJIETOK y JKUBOTHBIX. [lomoBbie
JKEJIC3bl: CEMCHHHUKU M SANYHHKU. O6p330BaHI/Ie U PasBUTHUC IIOJIOBBIX KIIETOK — TaMCT
(cmepmaTo3ou], SMIIEKIeTKa) — cHepMatoreHe3 W oBoreHe3. (OCOOEHHOCTH CTPOEHUS
AUIEKIIETOK U criepMato3onaoB. OmnoaorBopenue. [lapreHorenes.

WNunuBuayanbHOe pa3BUTHE (OHTOTeHe3). DMOpHOHABHOE pa3BUTHE (3MOpHUOTEHE3).
OTtanel YMOPHOHANBHOTO PA3BUTHS y MO3BOHOYHBIX JKUBOTHBIX: APOOJICHHE, TacTPyJISIH,
opranorere3. IloctomMOpuoHanmbHOE pa3BuTHE. THUIBI MOCTIMOPUOHATBHOTO Pa3BUTHSL:



npsiMoe, HempsMoe (JMYMHOYHOE). BnusHue cpeapl Ha pa3BUTHE OPraHU3MOB, (PAKTOPHI,
CTIOCOOHBIE BBI3BIBATh BPOXKICHHBIEC YPOJICTBA.

Poct n pasButue pacreHuil. OHTOreHe3 IIBETKOBOT'O PACTEHUS: CTPOEHHE CEMEHH,
CTaJUH Pa3BUTHSL.

JleMoOHCTpanum:

Tabmuubl u cxembl: «POpMBI pa3MHOKEHUS OPTAHU3MOBY, «J|BOIHOE OIIIOAOTBOPEHHE
Yy IBETKOBBIX pacTeHHil», «BereraruBHOE pa3MHOXKEHUE pacTEHUI», «/lemeHue KieTku
OakTepuii», «CTpoeHHE MOJIOBBIX KIETOK», «CTpoeHUuE XPOMOCOMBI», «KIIETOUHBINH UK,
«Permukanus JTHK», «Muto3y», «Meio3y, «IIpsMoe u Henpsimoe pa3BuTue», «l'ameToreses y
MIJICKOITUTAIOIINX M YeJIOBEKa», « OCHOBHBIC CTAIHM OHTOI'CHE3a).

O6opyoBaHue: MUKPOCKOIT, MUKpoTpenaparsbl «CrepMaTo301,1bl MIIEKOIIUTAIOLIET 0,
«SnnekneTka MieKonuTaromero», «KapnokuHes B KIeTKax KOpeUIKa JIyKay», MarHUTHas
MoJienb-anmKanms «Jlenenue kinerkny», moaens JJHK, Moaens MeradazHoil XpOMOCOMBI.

JlaGopaTopHble U NpaKTH4YecKne padoThi:

JlaboparopHas pabota Ne 3. «HabnrogeHre MuTo3a B KJIeTKaX KOHYMKA KOpPEIIKa JIyKa
Ha TOTOBBIX MHKpOIIpErapaTaxy.

JlaGopatopuast pabota Ne 4. «/3ydyeHue CTpOEHHUS IOJOBBIX KIJIETOK Ha TOTOBBIX
MUKpOTIpenaparax».

Tema 6. HaciaencTBeHHOCTh M H3MEHYHBOCTh OpraHusmMoB.

IIpenmer m 3amaum reHetuku. Mctopus pa3BuTHS TreHETHMKH. Poip 1uTONOrMHA U
SMOpPHONIOTUHA B CTAHOBJICHWU TEHETHKU. BKian poccwiickux U 3apyOeHBIX YYEHBIX B
pa3BUTHE TEHETUKU. MeTroAbl TEeHETUKH (TUOPHUIO0JIOTUYECKUM, ITUTOTCHETUUYECKHH,
MOJIEKYJISIpHO-TeHeThUeCKui ). OCHOBHBIE TEHETHUECKHE MOHATHS. [ eHeTnueckasi CMMBOJIMKA,
HCMOJIb3yeMas B CXEMax CKPEIMBaHUIM.

3aKOHOMEPHOCTU HACIEeAOBaHWS NPHU3HAKOB, YyCTaHOBJIEHHble [. Menzaenem.
MonoruOpuaHOe CKpempBaHue. 3aKOH €IMHO00pa3usi TUOPHIOB TIEPBOTO IMOKOJIEHUSI.
[IpaBuno noMUHHMpOBaHUA. 3aKOH pacllIEIUICHUs MPU3HAKOB. ['MmoTe3a 4YMCTOTHI TaMerT.
[TosnHOE U HEMOJIHOE TOMUHUPOBAHHUE.

JurubpunHoe ckpemmuBaHHe. 3aKOH HE3aBUCHMOTO HACJEIOBaHUS IPU3HAKOB.
[{uToreHeTnuecKue OCHOBBI AUTHOPHIHOTO CKpEIIMBaHMs. AHAIU3HUPYIOLIee CKpeIluBaHHeE.

Hcnonn3oBanne AHAIM3UPYIOIICTO CKPCHIUBAHUA I ONIPEACIICHUA TCHOTHUIIA ocoowu.

CuenneHHoe HacieqoBaHue mpuszHakoB. Pabora T. Moprana mno cuerieHHOMY
HacJIeJOBaHMIO TeHOB. HapylieHnue cuenieHus TeHOB B pe3yJIbTaTe KpOCCHHIOBEPA.

XpoMOCOMHasI TEOPHS HACIEACTBEHHOCTH. | eHETHYECKHEe KapThI.



I'emetnka 1I0JIA. XpOMOCOMHOC OIIPpCACIICHUE II0JIa. AYTOCOMI)I Hn IIO0JIOBBIC
XPOMOCOMBEI. I'omorameTHbIC U reTCpoOraMCeTHLIC OPraHU3MBbI. HaCHeILOBaHI/Ie IIPU3HAKOB,
CLCINICHHBIX C ITOJIOM.

M3MeHunBOCTb. BUIbl M3MEHUYMBOCTH: HEHACIEACTBEHHAs M HaCleICTBeHHas. Poib
cpeapl B  HEHACIEICTBEHHOM M3MEHYMBOCTH. XapaKTEPUCTHKA MOAU(DUKAIMOHHON
U3MEHUYMBOCTH. BapumanuoHHBI psA ¥ BapualuuoHHas Kpusas. Hopma peakiuuu npusHaka.
KonnuecTBeHHblE UM KaueCTBEHHbIE IpPU3HAKM M HUX Hopma peakuuu. CBoiicTBa
MOJUGUKAMOHHON U3MEHUYMBOCTH.

HacnencrBennas, wWiaM  TE€HOTHUIMYECKas, H3MEHYMBOCTh. KoMOuHaTtuBHAS
M3MEHYMBOCTh. Meii03 W TOJIOBOM MPOIECC — OCHOBA KOMOWHATHBHOM HW3MEHUYHMBOCTH.
MyTtarnmonHnast usMeH4uBOCTh. Kitaccudukarys MyTaiuii: TeHHbIe, XpPOMOCOMHBIE, TEHOMHBIE.
Yacrota W npuynHbl MyTanui. MytareHHbie (akTOpbl. 3aKOH TOMOJIOTMYECKUX PSIOB B
HacleacTBeHHo# n3MenunBocty H.M. BaBuiona.

BHes[z[epHaﬂ HaCJICACTBECHHOCTh U U3MCHYMNBOCTD.

FeHeTI/IKa YCJIOBCKA. KapI/IOTI/IH YCJIOBCKA. OCHOBHI)IG MCTOAbI '€CHCTHUKHU 4YCJIOBCKA.
TeHEaJOTUYEeCKUI, OJM3HENOBbI, HUTOTEHETHYECKUH, OMOXMMHUYECKUN, MOJEKYISIPHO-
reHeTudeckuid. COBpEeMEHHOE ONpEeIeIeHNE TeHOTHUIIA: TOJHOTEHOMHOE CEKBEHHPOBAHUE,
TeHOTUIMPOBAaHKE, B TOM uucie ¢ nomoursto [11[P-ananu3a. HacneactBennrie 3a0oneBanust
YeJIoBeKa: TEeHHbIE O00Jie3HH, OOJE3HM ¢ HACICACTBEHHOH IPEApacioiOKEHHOCTHIO,
XpOMOCOMHI)IC 6OJI€3HI/I. COMaTI/I'-ICCKI/Ie 158 FeHepaTI/IBHBIe MYTaIII/II/I. CTBOJIOBBIC KJICTKU.
[TpuHIMIIBI 310pOBOTO 00pa3a KU3HU, TUATHOCTUKH, TPODUIAKTHKHU U ICYCHUS TeHETUIECKIX
Oomne3Heil. MennKo-reHeTHYeCcKoe KOHCYIbTUPOBaHUE. 3HAUYEHNE MEIUIIMHCKON TeHETHUKU B
MPEIOTBPALCHUH U JICYEHUU TeHeTHYECKUX 3a00JIeBaHUI YEeTTOBEKa.

JleMoHCTpanum:

[Toptpertsr: I'. Mennens, T. Mopras, I'. ne ®pus, C.C. YUerBepukos, H.B. Tumodeen-
Pecosckwnit, H.M1. BaBuios.

Tabmuubl u cxembl: «MOHOTHOPHIHOE CKpEUIMBAaHWE M €ro LUTOreHeTHYecKas
OCHOBa», «3aKOH PACLICIUIEHUS U €r0 HUTOT€HETUUECKas OCHOBAY, «3aKOH YHUCTOTHI FraMeTy,
«/lurubpunnoe ckpeuuBanue», «L{uTomornueckue OCHOBBI AUTHOPHIHOTO CKPELIMBAHUSY,
«Meito3», «B3anMoaelCTBHE aJIENbHBIX TE€HOB», «l'€HeTHYecKHe KapThl pPacTeHHH,
KUBOTHBIX M 4elloBEKa», «['€HeTHKa moiia», «3aKOHOMEPHOCTU HACJIEN0BAaHUS, CLIEIIJIEHHOIO
c mnoiom», «Kapuorunmbl dyenmoBeka M KMBOTHBIX», «BuIbl  HM3MEHUHMBOCTHY,
«MonudukanonHas U3MEHYMBOCTh», «HacnenoBanue pesyc-daxtopa», «l'eHeTnka rpymi
KpoBU», «MyTallioHHasi U3MEHYHUBOCTDY.

Ob6opynoBanue: Moenu-anukanuu «MoHoruOpugHoe ckpemuBanue», «HemnomHoe
JOMUHHpOBaHue», «Jlurnbpuanoe ckpemuBanue», «llepexkpect XpoMocom», MUKPOCKOI H
MuKpomnpenapar «JIpozodpuna» (Hopma, MyTauuu GopMbl KPbUILEB U OKPACKH TeJa), repoapuit
«I"'opox moceBHOW».

JlaGopaTopHble U MpaKTH4YecKHe padoThi:



Jlabopatopnass pab6ora Ne 5. «M3yuenue pe3yapbTaTOB MOHOTHOPHAHOTO |
TUTHOPHUTHOTO CKPEIUBAHUS Y IPO30(HIIBI HA TOTOBBIX MUKPOIIPENapaTax.

Jlaboparopuass pabora Ne 6. «M3yueHue MOAU(DUKANMMOHHOW W3MEHUHUBOCTH,
MOCTPOCHHE BaPUAIMOHHOTO PSIJIa ¥ BAPHALIMOHHOM KPUBOW.

JlaGopatopHass pabora Ne 7. «AHanmu3 MyTanmuid y JIpo30Quibl Ha TOTOBBIX
MHKpOTIpETrapaTax».

[TpakTrueckas paborta Ne 2. «CocTaBiieHuE U aHATU3 POJOCIOBHBIX YEIOBEKAY.
Tema 7. Cesnexkuusi opranuzmMoB. OCHOBBI OMOTEXHOJIOTHH.

Cenexkuus Kak Hayka U Mpolecc. 3apoXkACHUE CEJIEKIMH U JIOMECTUKAIUs. Y4eHue
H.W. BaBuiioBa o nieHTpax MPOUCXOXKACHUS 1 MHOr000pa3us KyJIbTypHbIX pacTeHui. LleHTpsl
MIPOUCXOKACHUS JOMAIIHUX XUBOTHBIX. COpPT, MOpOJIa, IITAMM.

CoBpeMeHHBIE METOJIBI CEICKITUU. MacCOBBIN U MHIUBHIyITbHBIH OTOOPHI B CENIEKIIUN
pacteHuid U KUBOTHBIX. OIlleHKa 53KcTepbepa. bIM3KOpPOACTBEHHOE CKpEUIMBAHUE —
uHOpuuHT. Yncras muaus. CKpelMBaHUe YUCTHIX IMHUHN. ['eTepo3nc, niv rudpuIHas cuia.
Heponctsennoe ckpemmBanue — aytOpuauur. OtTganeHHas THOpUAM3AIUS U €€ YCIEeXH.
HckyccTBEHHBIM MyTareHe3 W MOJIyYE€HUE MOJIMIUIONIOB. JJOCTHIKEHUS CEJIEKIUH PAaCTEHUM,
KUBOTHBIX U MUKPOOPTraHU3MOB.

buoTtexHonorust kak orpaciib MPOU3BOJCTBA. [ €HHAs MH)KEHEpHs. DTambl CO3/1aHus
pexomOuHanTHOW JIHK u Tpancrennsix opranusmoB. Kierounas unkeHepus. Kierounsle
KYJIBTYPBL. MUuKpOKIIOHAIBHOE Pa3sMHOXEHHUE pacTeHuN. KitonnpoBanue
BBICOKOITPOYKTUBHBIX CEJIBCKOXO3SHCTBEHHBIX OPIaHU3MOB. DKOJIOTUYECKHE U ITHUECKHE
npo6sembl. 'MO — reneTndyeckt MOAUGUIMPOBAHHBIE OPTraHU3MBI.

JlemoHCTpauu:
IToptpetsr: H.W. BaBunos, 1.B. Muuypus, I'.Jl. Kapneuenko, M.®. BaHoB.

Tabnuiel u cxembl: KapTa «L[eHTpHI TPOUCXOXKACHHUST 1 MHOTOOOpa3Hs KyJIbTYPHBIX
pactenuii», «llopoxpl gmOMamHUX KUBOTHBIX», «CopTa KyJNbTYPHBIX pPacTECHUI»,
«Otnanennas rubpuamsamus», «Paboter akagemuka M.D. HBanoBay, «llomummonams,
«O0BeKTHI OMOTEXHONOTUNY, «KIIeTOUHbIE KyIbTYPHI U KJIOHUpOBaHUE», « KOHCTpynpoBaHue
U IIEPEHOC T€HOB, XPOMOCOM.

O6opynoBaHue: MYJISKH TUIOAO0B M KOPHEIUIOJ0B TUKUX (OPM U KYJIBTYPHBIX COPTOB
pactenuit, repoapuii «CenbCKOX035HCTBEHHBIE PACTCHHS.

JlaGopaTopHble U MpaKkTH4YecKHe padoThi:
Oxckypcusi « OCHOBHBIE METO/bI U IOCTUKEHUS CEJIEKIIMU PACTEHUH U KUBOTHBIX (HA

CEJIEKIIMOHHYIO CTAaHIUIO, IJIEMEHHYIO0 (hepMy, COPTOUCTBITATENIbHBIN yU4acTOK, B TEININYHOE
X034HCTBO, JTA0OPATOPUIO arpOyHUBEPCUTETA UM HAYYHOTO IICHTPA)».



11-i1 kiace
Tema 1. DBoJIOLUOHHAA OMOJIOTUS.

[TpennocbuIKy BO3SHUKHOBEHHS HBOJIOLMOHHON TEOPUH. DBOJIIOLIMOHHAS TEOPHUS U €€
MecTO B OMOJIOTHH. BivsiHrEe 3BOIIOIMOHHON TEOPUH HA Pa3BUTHE OUOJIOTHUH U APYTHX HAYK.

CBuieTeNnbCTBa 3BONIOLMH. [1aJICOHTONOrMYECKUE: TTOCIEeI0BATEILHOCTD TIOSBICHHSI
BUJIOB B TAJCOHTOJIOTHYCCKON JICTOMHUCH, TepexoaHbie (GopMbl. broreorpaduueckue:
CXOJICTBO U pasznuyrie GpayH u Giop MaTEPUKOB U OCTPOBOB.

OMOPHOJIOTHYECKHUE: CXO/ICTBA U PA3INYHS SMOPUOHOB PAa3HBIX BHIOB TTO3BOHOYHBIX.
CpaBHUTEIbHO-aHATOMUYECKUE: TOMOJIOTUYHbIC, AHAJOTHUYHBIE, PyIMMEHTApHbIC OpraHbI,
aTaBU3Mbl. MOJEKYJISIPHO-OMOXMMHUECKHUE: CXOJICTBO MEXAHHU3MOB HACIEACTBEHHOCTH U
OCHOBHBIX METa0OJIMUYECKUX ITyTel Y BCEX OPraHU3MOB.

OpomtonmonHas teopus Y. JlapBuna. [Ipeanochliky BO3HUKHOBEHHUS JAapBUHU3MA.
JIBIKyIIMe CHJIBl 3BOJIOLMM BHJIOB 10 JlapBuHy (M30BITOYHOE pa3MHOXKEHHUE IIPH
OTPaHUYEHHOCTU PECYPCOB, HEONpEJENIEHHAs HW3MEHUHMBOCTb, O0Opb0a 3a CyllecTBOBaHUE,
€CTECTBEHHBIN 0TOOD).

Cunrernueckas Teopus 3Bosronu (CTI) 1 ee OCHOBHBIE TTOJI0KEHUS.

Muxkpoaontonus. [Tomynsanus kak eIMHUIA BUAA U DBOJIIOLUN.

JIBrxyuue cuiibl (paxTophl) SBOJIIOLMH BUAOB B MpUpoJe. MyTallMOHHBIN npoliecc U
KOMOMHATHBHAs W3MEHYMBOCTh. [lomymsiMoHHBIE BOJMHBI W Jpeid renoB. Mzomsauus u

MHTparusl.

EctectBeHHbIl 0T00p — Hanpapistoumil ¢pakTop 3Bomonuu. GopMbl €CTECTBEHHOTO
orbopa.

[TprcniocoONeHHOCT,  OPraHU3MOB  Kak  pe3yinbTaT  3Bojouuu. Ilpumepst
MPUCIIOCOOTIEHUH Y OpraHu3MoB. ApoMopd0o3bl U UIHM0AAANITAIUH.

Bun u BugooOpasoBanue. Kpurepun Buma. OcHOBHBIE (OPMBI BHI000pA30BaHMS:
reorpagpuueckoe, 3K0JI0rH4eCcKoe.

MakponsBosrorus. @opMbI IBOJIIOIUH: (PUIIETHIECKAsA, TUBEPTCHTHAS, KOHBEPTCHTHAsI,
napaiensHas. HeoOpaTuMocTh 3BOTIOIUH.

[IpoucxoxaeHne OT  HECHENUaIU3UPOBAHHBIX  MpeakoB. [Iporpeccupytromas
crienranu3anus. AJanTuBHAS paJuaIius.

JleMoHCcTpanum:

[Toprpetsr: K. JIunnei, XK.b. Jlamapk, Y. [dapsun, B.O. Koanesckuii, K.M. bap, O.
I'ekkens, @. Mromnep, A.H. CeBepiios.



Tabmunpel u cxembl: «Pa3BuTHe OpraHMuYecKoro Mupa Ha 3emiie», «3apojbllu
MMO3BOHOYHBIX JKHBOTHBIX», «ApxeonTepukc», «Dopmbl OOpHOBI 3a CyIIECTBOBAHUEY,
«EctectBeHHbIii  0TOOpP», «MHOroo0Opasue copToB pacTeHui», «MHorooOpa3ue IMopos
KUBOTHBIX»,  «llomymsimum»,  «MyTallMoOHHAasE  WU3MEHYUBOCTB»,  «ApoMop(ho3bD»,
«Mnnoanantamumn», «O0mas aerenepauus», «/Bmxyiue cuibl sBomounn», «Kapra-cxema
Mapmipyra mytemectBus Y. lapunay, «boprba 3a cymecrBoBanuey, «IIpucnocobieHHOCT
opranusmoBy, «I'eorpaduueckoe Bu1oo0Opa3zoBaHue», « IKOJIOTHYECKOE BUI00OPA30BAHUEY.

O60py,Z[OBaHI/IeZ KOJUICKOUA HACCKOMBIX C pa3JM4YHbBIMU THIIaMKU OKpPAaCKH, Ha6op
IIJI0J0B U CEMSAH, KOJIJICKIIHA <<HpI/IM€pr 3alllUTHBIX HpI/ICHOCO6JIeHI/Iﬁ Y )KUBOTHBIX», MOACIIb
«OCHOBHEBIE HaIpaBJICHU 3BOJIFOLOWN, o0BbeMHas MOACIb «CTpOGHI/Ie T'OJOBHOI'O MO3ra
IIO3BOHOYHBIX».

buoreorpaduyeckas xkapra Mupa, KojuieKius «DopMbl COXPAHHOCTH HMCKOIAaeMBbIX
YKUBOTHBIX U PACTEHMI», MOJIeb-aninKanus «llepekpect XxpoMocom», BIayKHbIE ITPenapaThl
«Pa3Butue Hacekomoro», «Pa3BuTue nsArymku», Mukpompenapar «Jposzoduna» (Hopma,
MyTau# (pOpMBI KPBUTBEB U OKPACKHU TETa).

JlabopaTopHble U IpaKkTHYeCKHE PadOThI:
JlaGoparopnas padota Ne 1. «CpaBHEeHHE BHIOB 110 MOP(OIOTUIECKOMY KPUTEPHION.

Jlaboparopuas pabora Ne 2. «OmnucaHue MPHUCIOCOOJICHHOCTH OpraHu3Ma U ee
OTHOCHUTEJILHOTO XapaKTepay.

Tema 2. Bo3HUKHOBeHMe M pa3BUTHeE KU3HU Ha 3emue.

JloHay4HBIE TpEACTaBICHUS O 3apOXKAEHUM JKW3HM. HayuHble THIOTE3BI
BO3HMKHOBEHHUS JKM3HM Ha 3emiie: a0MOoreHe3 W MaHCHepMus. XHUMHUYECKas HBOJIOLHUS.
AOGHUOTEeHHBII CHHTE3 OPraHMYEeCKMX BEIECTB W3 HEOPraHMYECKHX. ODKCIEPHUMEHTAIbHOE
MOATBEPK/IEHNE XUMHUYECKON sBoytonnu. HawanbHble 3Tanbl OMOJOTMYECKON SBOIOIMH.
I'unmoreza PHK-mupa. ®opmupoBanue MeMOpaHHBIX CTPYKTyp U  BO3HHKHOBEHHE
MpoTOKIeTKH. [lepBble KiIeTKH M UX 3BOJOLUA. DPOPMUPOBAHUE OCHOBHBIX TPYMI KUBBIX
OpPraHHU3MOB.

PasButne xusHum Ha 3emsie nmo spam M nepuogam. Karapxeil. Apxeiickas Hu
npotepo3oiickas dpbl. [lameo3olickas 3pa W €€ MEepUOIbl: KEMOPHHCKHN, OpPIOBUKCKHU,
CUJIypUHCKHH, I€BOHCKUI, KAMEHHOYTOJIbHBIN, IEPMCKHIA.

Me3o030iiCKas 3pa U €€ IepUOAbL: TPHACOBBIN, FOPCKUH, MEJIOBOM.

Kaiino3zoiickas 3pa v ee nepuoibl: MaJIEOreHOBbINA, HEOT€HOBBIM, aHTPOIIOT€HOBBIH.

XapakTepruCcTHKa KJIMMAaTa U reoJIOrMYeCKuX IpoueccoB. OCHOBHBIE ITAIlbl BOJIIOIIUN
pPacTUTENILHOTO U KMBOTHOTO MHpa. ApoMop¢o3bl y pacTeHuil U >KUBOTHBIX. [losiBieHue,

PaCuBET U BBIMUPAHHUEC I'PYIII )KUBBIX OPraHU3MOB.

Cucrema OpraHMYecKOro MHpa Kak OTpaxkeHHe 3Boiaronuu. (OCHOBHbBIE
CUCTEMATUYECKHUE TPYIIIBI OPraHU3MOB.



:‘)BOJ'IIOHI/IH YCJI0BCKa. AHTpOHOJ’IOFI/IH KaK HayKa. PazButne HpC,Z[CTaBJ'IeHI/Iﬁ (6]
MPOUCXOKIACHUN YCJIOBCKA. Metoant HU3Yy4YCHHUSI QAHTPOIIOrCHE3A. CXOIICTBa U pas3inunsa
YJeJIOBeKa M KMBOTHBIX. CHCTeMaTHUEeCKOE ITOJIOJKEHHE UeJIOBEKA.

JBuxyue cuibl (pakTopbl) aHTpororenesa. HacnencTBeHHas H3MEHYHMBOCTh U
ecTecTBeHHbI 0TOOp. OOIIecTBeHHBI 00pa3 JKW3HH, H3TOTOBICHUE OpYyAUN TpyIa,
MBIIIJICHUE, PEYb.

OCHOBHBIE CTaJMU U BETBU SBOJIOLUU YEJIOBEKA: aBCTPAIONUTEKH, YeTOBEK YMEbIii,
Uenoek mnpsmoxoasuui, YenoBek HeaHaeprainbckuid, YemoBek pasymubli. Haxoaku
MCKOMAEMBIX OCTaTKOB, BPeMsl CYIIECTBOBaHMS, 00aCTh paclpoCTPaHECHHSI, 00HEM TOJIOBHOTO
Mo3ra, 00pa3 KU3HH, OPYIUS.

Yenoseueckue pacbl. OCHOBHBIE 0OJIbIIINE PACKL: €BPONEOH IHAS (eBpa3uiicKas), HErpo-
aBcTpasionJHas (PKBAaTOpHANIbHAsA), MOHIOJOMAHAS (a3MaTCKO-aMepUKaHCKas). UYepTsl
IIPUCIIOCOOJIEHHOCTU TPEJICTaBUTENCH YEIOBEYECKMX pac K YCIOBUSAM CYLIECTBOBAHMS.
EnunctBo yenoBeyeckux pac. Kpuruka pacusma.

JleMoHCTpanum:
[Toptpetsr: @. Penu, JI. ITactrep, A.W. Onapun, C. Mumnep, I'. FOpu, Y. JlapBuH.

Tabmuelr u  cxembl: «BosuukHoBenue CojHeuHORl cucteMbl», «Pa3Burue
OpPraHHYECKOTO MHpay, «PacTurenpHas kieTkay, «KuBoTHas kieTkay, «lIpokapuorndeckas
KieTka», «CoBpeMeHHasi cucTeMa OpraHM4ecKkoro Mupay, « CpaBHEHHE aHATOMHYECKHUX YepT
CTPOEHUS YEJIOBEKA U YeIIOBEKOOOPa3HBIX 00€3bsiH», « OCHOBHBIE MECTa MAJIEOHTOJIOTHYECKUX
HAXOJIOK TPEJAKOB COBPEMEHHOTO ueJoBeka», «J/lpeBHeiimue moan», «JIpeBHHE ITHOIU»,
«IIepBbIc COBpEeMEHHBIE JIFOIN», «HeT0BeUECKHEe Pachy.

Ob6opynoBanue: Mynsku «IIpoucxoxneHue yenoBeka» (OIOCTBI aBCTpaJONUTEKa,
MUTEKaHTPOIIa, HeaHAepTaJIblla, KPOMAaHBOHIIA), CJICIKU WM U300pa’KeHUsI KAMEHHBIX Opy AU
NEePBOOBITHOTO YeJI0BEKa (KaMHHU-YOIIIEPhI, pyOuiia, ckpediia), reOXpoHOJIOrHyecKas Tabiuna,
KoJueKIUst «@OpMBbI COXPAHHOCTH UCKOIIA€MBbIX )KMBOTHBIX U PaCTEHUI.

JlabopaTopHble U IpaKkTHYeCKHE PadOThI:

[Tpaktuueckas padota Ne 1. «3yueHue HCKOMaeMbIX OCTaTKOB PACTEHUN U JKUBOTHBIX
B KOJUICKLIHUSX).

DKCKypcHsi «IBOJIIOLUSI OPraHUYEeCKOro Mupa Ha 3emiie» (B €CTECTBEHHO-HAYYHBIN
WM KpAaeBEeTUECKUI My3€ei).

Tema 3. Opranu3mMbl H OKpYy:KawINas cpeaa.

OKoJIorus Kak HayKa. 33.,[13‘-11/1 U pa3aciibl 3KOJIOTHH. MeTtoasl 3KOJIOTHYECKUX
HCCIIETOBAHUM. DKOJIOTHUIECKOE MHPOBO33PCHUEC COBPEMEHHOT'O YCIIOBEKA.

Cpenpl oOuTaHWS OPraHW3MOB: BOJHAs, HAa3eMHO-BO3AYIIHAs, IOYBCHHAs,
BHYTPUOPraHU3MEHHasI.



Oxonorudeckue pakropsl. Knaccudukamus skonoruueckux HpakTopos: abUOTHUECKHE,
OMOTHYECKHUE U aHTPOIIOTCHHBIE. J[eiCTBUE SKOIOTHYECKUX (PaKTOPOB HA OPTaHU3MBI.

AbGuoTtnueckue (aKkTOpel: CBET, TEMIepaTypa, BIAKHOCTb. DOTONEPHOIU3M.
IIpucnocobnenus opraHu3MoB K AeHCTBUIO aONOTHYECKHUX (DaKTOPOB. bronornyeckre puTMsl.

buotnueckne Qaxkrtoppl. Buael OHOTHYECKHMX B3aMMOACHCTBHI: KOHKYpPEHIHS,
XMIHUYECTBO, CUMOMO03 1 ero Gpopmsl. [1apazutusm, koonepanus, MyTyalu3M, KOMMEHCAIN3M
(KBapTUPAHCTBO, HAXJEOHWYECTBO). AMEHCAIM3M, HEUTpaau3M. 3HAaueHUE OMOTHUYECKUX
B3aUMOJICHCTBUH JJIs CYIIECTBOBAHUS OPTaHU3MOB B IPUPOJHBIX COOOIECTBAX.

OKOJIOTUYECKUE XaPAKTCPUCTUKU MNOMysAuuu. OCHOBHBIE IOKA3aTeIW IMOIYJIALUU:
YUCJIEHHOCTh, IUIOTHOCTh, POKJA€MOCTb, CMEPTHOCTb, NPHUPOCT, Murpauusd. J[nHammuka
YUCJICHHOCTH IIOIYJIALMH U €€ PEryIsaLus.

JdeMoHcTpanum:

[Moptpetsr: A. l'ymbonpar, K.®@. Pynse, D. ['ekkens.

Tabmuubr u cxembl: kaptra «[lpupomupie 30HBI 3emun», «Cpensl OOUTaHUS
opranuszMoBy», «®Dotonepuoanzm», «llonmyasuuny», «3aKOHOMEPHOCTH POCTa YMCICHHOCTU
nomyJsiuuy HHQY30puH-Ty penbkny, «IIumeBpie nenm.

JlabopaTopHble M IpaKkTHYeCKHE PadOThI:

JlaboparopHas padota Ne 3. «Mopdonornyeckue 0cCOOEHHOCTH PACTEHUIN U3 Pa3HBIX
MECT OOUTAHUAY.

JlaGopaTtopHnast pabota Ne 4. «BiusiHue cBeTa Ha pOCT U Pa3BUTHE YEPEHKOB KOJICYCay.

[Tpaktiueckass pabora No 2. «lloacuerT TUIOTHOCTH TOMYJNALUNA pPa3HBIX BHUAOB
pacTeHun».

Tema 4. Coo011ecTBA M IKOJOTHYECKHE CHCTEMBbI.

CooOuiectBo  opranu3smMoB — Ouoneno3. CTpykTypbl OuolleHO3a: BHJIOBas,
IIPOCTpaHCTBEHHas, Tpoduueckas (muiieBas). Bunbl-noMmuHanTel. CBsi3M B OHOIIEHO3E.

Okonoruyeckue cuctemsl (3kocucteMsl). [lonarue o6 skocucTtemMe u OHOreoLeHo3e.
QOYyHKIHUOHAIBHBIE KOMIIOHEHTBI HKOCUCTEMBI: IPOAYLEHTBI, KOHCYMEHTBI, PEIAYLICHTBHI.
KpyroBopoT BemiecTB M MOTOK 3HEPrUu B dKOocucTeMe. Tpoduyeckue (MUILEBbIE) YPOBHU
skocuctembl. [lumeBble menu U cetd. OCHOBHBIE IOKa3aTeNMd HSKOCHUCTEMbI: Omomacca,
MPOAYKIMSA. DKOJIOTHYECKHe MUpaMUAbL: MPOIYyKIUH, YUCICHHOCTH, Ouomacchl. CBolicTBa
9KOCHCTEM: YCTOMYMBOCTb, CAaMOpEryJisinysl, pazsutue. Cykueccus.

HpI/IpOIlHLIC DKOCHUCTEMEL. DKOCHUCTECMBI 03€p U PCK. DKocHucTeMa XBOMHOTO HIIH
IMUPOKOJIMUCTBCHHOI'O JIECa.

AHTpPOTIOTEHHBIE YKOCUCTEMBI. ATPOIKOCUCTEMBI. Y pOosKocHucTeMbl. bruonorudeckoe
Y XO3SIICTBEHHOE 3HAYECHUE arpPOIKOCUCTEM H YPOOIKOCHUCTEM.



buopasnoobpasue  kak  ¢akTop  ycrodumBocTH  dKocucTeM.  CoxpaHeHHe
OHMOJIOTMYeCKOro pa3HooOpasus Ha 3emiie.

VYuenue B.U. Bepnaackoro o 6uocgepe. I'panuiisl, coctaB U CTpyKTypa Ouochepsl.
Kupoe BemectBo u ero pynkmuu. OcodeHHOCTH OMOCcdephl Kak Ti100aTbHONH 3KOCHCTEMBI.
JluHamuueckoe paBHOBECUE B 0OpaTHas CBsI3b B Ouocdepe.

KpyroBopoThl BemiecTB U OMOT€OXMMUYECKHUE IUKIIBI 3JIEMEHTOB (yriepoja, a3oTa).
3oHanpHOCTH OHOCchepsl. OCHOBHBIE OMOMBI CYIITH.

UenoBeuectBo B Ouocdepe 3emiu. AHTPONOTCHHBIE H3MEHEHHS B Ouocdepe.
['moGanbHBIE YKOJOTHYECKUE TPOOIIEMBI.

CocymecTBoBaHue Npupoabl U yenoBedecTBa. CoxpaHeHHe OMOpa3HOOOpasus Kak
ocHOBa ycToWumBocTH Omochepsl. OCHOBa palMOHAIBHOTO YIPABICHHUS MPUPOIHBIMU
pecypcamu U uX Ucnosb3oBaHue. JlocTikeHus: OMOJIOTHH U OXpaHa MPUPOIBL.

JleMoHCTpanum:
[Toptpetsr: A. JIx. Ternciu, B.H. Cykaues, B.U. Bepnanckuii.

Tabmuubt u  cxembl: «llumessle nenw», «buomeHo3: coctaB W CTPYKTypay,
«IIpupoansie coobmiectBa», «llenu nuranus», «Kxonoruyeckas nupamuaa», «buochepa u
YeJoBeK», «IJKOCHUCTEMA IIHMPOKOJIUCTBEHHOIO Jeca», «IDKOCHCTEMa XBOWHOTO Jiecay,
«buonieno3 Bomoemay, «ArporeHo3», «l[IpuMepHbIe aHTPONOTeHHBIC BO3JCHCTBUA Ha
npupoay», «BaxHelIllne MCTOYHMKM 3arps3HEHUs BO3LyXa M IPYHTOBBIX BOI», «llouBa —
BaXKHEHIas cocTaBisitomas Ouocdepb», «DakTophl Aerpaganuu nousy», «llapHUKOBBIN
sbdexT», «DakTopsl pPATUOAKTUBHOIO 3arps3HeHus Ouocdeps», «OOmas CTpyKTypa
ouocdepn», «PacmpocTtpanenue xu3HU B Ouochepe», «O30HOBBIN 3kpaH Ouocheps,
«Kpyrosopot yriepona B 6uochepe», «kKpyroBopot azota B mpupoze».

OGopynoBaHue:  Mojaenb-aniuiMKanus  «TunmudHele  OWOIICHO3B»,  repOapuii
«PactutenpHbie  cooOmiecTBa», Koiekiuu —«buorneHo3», «Bpemautenu  BaKHEUITUX
CEJIbCKOXO3SIUCTBEHHBIX KYJIBTYp», TepOapuu ¥ KOJJIEKIUUA PACTEeHHH U KUBOTHBIX,
anHannemamHe K paszM 3KOJOTUYECCKUM rpynnaM OOAHOTO BHIA, KpaCHaﬂ KHUTa
Poccuiickoit denepariuu, n300paskeHUsT OXPAHIEMbIX BHJIOB pACTEHUH U )KUBOTHBIX.



TemaTHueckoe IJIAHUPOBaAHUE

10-i1 ki1ace
KoIM1ecTBO YACOR DJIeKTPOHHBbIE (mudpoBbIe) o0pa3oBaTejibHbIE
pecypchl
Ne
w/n HanmeHoBaHMe pa3/iejioB H TeM MPOrpaMMBbl K IMpakTiy
Bceer OHTPOJIbHBI
ecKue
0 e padoThl
padoThI
bubnuoreka OI'UC «Mos IIKOJIa»
1 | buonorus xak Hayka 2 0,5 — lesson.academy-
content.myschool.edu.ru/06/10
2 | )KuBble CUCTEMBI M UX OpraHU3aLNs 1 bubnuorexa ®I'UC «Most mkosay»
o Tpenaxep «O0maxko 3HaHuWil». buomorus.
3 | XumMHueckuil coCTaB U CTPOEHUE KIIETKH 8 1 P p
10 xmace, OO0 «®Pusuxon JIad»
DNeKTPOHHBIM  00pa3oBaTEeNbHBIN  pecypc
4 | )KuznenesTenbHOCTh KIETKU 6 «Jlomamaue 3amanus. CpenmnHee  oOriee
oOpa3zoBanue. buonorus»
5 PasMHOXEHHME W MHAMBUAYAIBHOE  pa3BUTHE 5 1
OpraHU3MOB
6 | HacneacTBeHHOCTh M MBMEHUHMBOCTH OPTaHU3MOB 8 1,5
7 | Cenexnus oprann3MoB. OCHOBBI OMOTEXHOJIOTUH 3
8 |IloBTOpEeHue 1




OBIIEE KOJIMYECTBO YACOB I10 [IPOTPAMME |34 0 4
11-i1 kanace
KosmuecTBo yacoB
Ne HanmeHnoBanue pa3aesioB 4 TeM POrpaMMbl DJIEKTPOHHbIC (muposnie)
n/n pa porp Beero Kontpoarneie | [IpakTHieckne | ggpasoBarenbHbie pecypesl
padoThI padoThI
bubnnoreka @OI'UC «Mos wmIkoma»
1 | OBomronoHHast OMOJIOTHS 9 1 — lesson.academy-
content.myschool.edu.ru/06/11
bubnnoreka @OI'UC «Mos wmIkoma»
2 | Bo3HUKHOBEHUE U pa3BUTHE KU3HU Ha 3eMiie 9 1,5 — lesson.academy-
content.myschool.edu.ru/06/11
Tpenaxep «O06mako 3HAHUW.
3 | Opranu3Msbl ¥ OKpy»Karolas cpeaa 5 1 buonorus. 11 kimace, OO0 «DPuzukoH
Jlab»
ONEeKTPOHHBIN o0pa3oBaTeNbHbIHI
pecypc «Jlomamnue 3ananus. CpenHee
4 | CooOuiecTBa U HKOJIOTMYECKUE CUCTEMBbI 9 oOuiee odpazoBanue. buonorus», 10-11
KJacc, AO «H3paTenscTBO
"[IpocBenienue"»
5 |IloBTrOopenue 2
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME | 34 0 4




KonTposabHo-TemaTuuyeckoe niaanuposanme 10 kimace

Homep | Tema ypoka

YPOKa

1 Tema 1. Buonorust kak Hayka.bruonorust xkak Hayka. CBsi3b OHONOTHU C OOIIECTBEHHBIMH, TEXHUUECKUMH M JPYTMMH €CTECTBEHHBIMH HAyKaMH,
¢unocodueis, ITUKON, ICTETUKON U mpaBoM. Pons Ononornn B popMHUpPOBaHWM COBPEMEHHON HayYHOW KapTWHBI Mupa. CucteMa OHMOJOTHIEeCKUX
HayK. MeToabl o3HaHMA KUBOH NPUPOAbI (HabIroneHne, SKCIEPUMEHT, ONMCaHue, H3MEpeHHe, KiaccuuKays, MOJSIMPOBaHNE, CTATUCTUYECKAs
00paboTKa TaHHBIX).

2 Tema 2. JKuBble cuctembl U ux opranuzanus. JKusble cuctembl (OMOCHCTEMBI) Kak IpeAMET u3ydeHus Ouonoruu. OTauyue >KUBBIX CHUCTEM OT
HeopraHudeckoi mpupoael. CBOMCTBa OMOCHCTEM U UX pa3HOOOpasue.

3 YpoBHU oOpraHm3anui OWOCHCTEM: MOJICKYIAPHBIA, KIETOYHBIH, TKAHEBBIH, OPTraHW3MEHHBIH, IOMYJSIIIMOHHO-BUIAOBOM, 3KOCHCTEMHBIN
(buoreonieHoTHYECKUH ), OMOCHEPHBIH.

4 Tewma 3. XuMHu4ecKkuil COCTaB U CTPOCHHE KIETKU. XUMUYECKHI COCTaB KJIETKU. XUMHUYECKHE SIIEMEHThI: MaKpO3JIEMEHThI, MUKpPO3JIeMeHTHl. Bona u
MUHEpaJIbHbIE BellecTBa. MYHKIMK BOBI M MUHEPAIbHBIX BEIIECTB B KileTKe. [lojiepikanne OCMOTHYECKOro OajiaHca.

5 Benku. CocTaB 1 cTpoeHue 0eIKOB. AMHHOKHCIIOTHI - MOHOMEPHI 0e1KkoB. He3aMeHrMbIe M 3aMEHUMbIE aMHUHOKUCIIOTH. AMHUHOKHCIIOTHBINA COCTaB.
YpoBHH CTPYKTYpbl O€IKOBOW MOJEKYNBI ([IEpBUYHAs, BTOPUYHAS, TPETUYHAS M UYETBEPTHUYHAS CTPYKTypa). XHMHUUYECKHE CBOMCTBA OEJIKOB.
Buonornueckue GyHKINN OCIKOB.

6 depMeHTHl - Ononorndeckue kKaraiauzaropsl. CTpoeHne (epMeHTa: akTUBHBIM LIEHTp, cyOcTpaTHas crneuuduuHocTh. Kodepmentsl. BuramMuHsl.

Otnnuus pepMEHTOB OT HEOPTaHMUYECKHX KaTanu3aTopoB. Jlabopatopnas padora N 1. "M3yuyeHne kataluTHYECKOH aKTUBHOCTH (pepMeHTOB (Ha

pUMepe aMuiIa3bl WM KaTaas3sl)".




YrieBomsl: MOHOCaxapuabl (TJI0KO3a, prbo3a W Ie30Kcmpmbo03a), mucaxapuisl (caxaposa, JIaKTo3a) W IOoNHMcaxapuabl (Kpaxmai, TJIMKOTEH,
1eToo03a). bronorndeckne QpyHkuun yriaeBonos. Jlumuasr: Tpurimmepunbl, Gochomunuasl, crepouasl. ['uapodunsHO-TuAPOPOOHBIE CBOMCTRA.

buonorunueckue QJyHKHI/II/I JTUIIAIO0B. CpaBHeHI/IC Yriji€Boaos, OCJIKOB U JIMIIM 0B KaK HICTOYHHUKOB OHEPIUH.

Hyxneunossie kucnotsl: JHK u PHK. Hykneotuas! - MonoMepsl HykinenHoBbIX kuciaoT. Ctpoenue u pynkuun JHK. Ctpoenne n ¢pynkunun PHK.

Bunet PHK. AT®: crpoenue u GyHKITUY.

HuTtonorus - Hayka o kieTke. Kiietounas Teopus - mpuMep B3auMoAeHCTBUS UIeH 1 (akTOB B HAYYHOM NMO3HAHUU. MeTo bl n3ydeHus KineTku. Kierka
KaK IIeJIOCTHAs xuBasg cucteMa. OOmme Mpu3HaKy KIETOK: 3aMKHYTasi HapyKHas MmeMOpaHa, Monekyibl JJHK kak reneruueckuii anmapar, cucreMma

cHhHTe3a OerKa.

10

Tumsl KIETOK: SyKapHOTHYECKas U MpoKaproTHdecKkas. OcCOOEHHOCTH CTPOSHHsI TPOKapHOTHIeCKOH KieTku. KieTounast ctenka Oaktepuii. CTpoeHue
JyKapUOTHYECKOH KiIeTKA. OCHOBHBIE OTIMYHS PACTUTENLHOM, )XKUBOTHOH U rprbHO# KieTkn.J[abopaTopHas padota N 2. "M3ydeHune CTpOeHHS KIETOK

pacTeHHH, )KUBOTHBIX U OAKTEPHIl 1101 MUKPOCKOIIOM Ha TOTOBBIX MHUKPOIIPENapaTax U uxX omnucanue".

11

[loBepxHOCTHBIE CTPYKTYpBl KJIETOK - KJIETOYHAs CTEHKA, IMMKOKAIUKC, MX (QyHkouu. [lnasmatmueckas memOpaHa, ee cBoiicTBa W (PyHKIMH.
Hurormna3ma u ee opranounsl. OmaHomeMOpanHsie opranouas! kineTku: D1IC, anmapat ["onbmku, m3ocoMsbl. [1omyaBTOHOMHBIE OPTaHOUIBI KIETKH:
MUTOXOHIIpUH, IacTuabl. [Iporcxoxaenne MUTOXOHAPU U utacTul. Bunel nmnactua. HememOpaHHble OpraHou bl KJIETKH: PHOOCOMBI, KJIETOUHBIN

LHCHTpP, UCHTPUOJIH, PECHUYKH, KTYTUKU. (I)YHKLII/II/I OpPraHoOU 0B KJICTKH. Bxmrouenns

12

SAnpo - peryasTopHbIi eHTp KieTku. CTpoeHue sipa: siepHas 000JI0UKa, KapruoIula3Ma, XpOMaTHH, SAPBIIIKO. XpOMOCOMBIL. TpaHCIIOPT BEIECTB B

KJICTKCE.

13

Tema 4. JKuznenesrenbHOCTh KieTKH. OOMEH BEIIECTB, WIIM META00IN3M. ACCUMUIISINNS (TIACTHYECKUI 0OMEH) ¥ TUCCUMIISIIHS (SHEPreTUIEeCKUI

00MEH) - IB€ CTOPOHBI €JIMHOTO Mpoliecca MeTadoIn3Ma. Poilb 3aKOHOB COXpaHEHHsI BEIIECTB M YHEPTUH B TOHUMaHUHM METa00IH3MA.

14

Tumbl oOMeHa BeniecTB: aBTOTPOGHBIN U TeTepoTpodHbIit. Ponbk GepmMeHTOB B 00MEHE BelecTB U MPEBPALICHUHN SHEPTHHU B KIIETKE.

15

dotocunre3. CBeToBas U TeMHOBas (a3bl hporocunTesa. Peakuun Gotocunaresa. DPpdekTuBHOCTL PoTOoCHHTE3a. 3HAaUeHUE (POTOCHHTE3a ATl )KU3HU

Ha 3emiie. Biousaue YCJ'IOBI/If/i CpC€abl Ha (1)OTOCI/IHT€3 U CIIOCOOBI MOBBIIICHHS €TI0 MNPOAYKTUBHOCTH Y KYJIbTYPHBIX paCTeHHﬁ.

16

XeMocHuHTE3. XGMOCI/IHT€3I/IPYIOH_[I/IC 6aKTCpI/II/I. 3HaueHHE XEMOCHHTE3a JJIs 2KU3HHA Ha 3emue.




17 OHeprerudeckuil oOMeH B KieTke. PaciueruieHre BemecTs, BbIACICHNE U aKKyMYyJIMPOBAaHUE SHEPIHH B KJIETKE. JTalbl SHEPIeTHUECKOro 0OMeHa.
I'muxonus. bposkerwme m ero Buabl. KuciopomHoe okuciaeHHE, WU KieTouHoe meixanue. OkumcnurenbHoe (ochopmmrpoBanme. DPGHEeKTHBHOCTD
SHEPTeTUYECKOTO OOMEHa.

18 Peakuun matpuuHoro cuntesa. I'eHerndeckas unpopmanus u JHK. Peannzanus renernueckoit maHpopManuu B kKieTke. | eHeTHUeckuii Koa u ero
CBONCTBA.

19 Tpanckpunuus - matpuunblii cuate3 PHK. Tpancnsuus - 6uocuntes Oenka. Otansl TpaHcisiuun. KoaupoBanue aMUHOKUCTOT. Poib pubocom B
OuocuHTE3€e OernKa.

20 Hexnerounsie Gopmbl sxu3HU - BUpychl. Mctopust otkpeitusi Bupycos (.M. MiBanoBckwuii). OCOOCHHOCTH CTPOCHUS M )KU3HEHHBIN LUK BUPYCOB.
Bakrepnodaru. bone3nn pacteHwii, )KHBOTHBIX M YeIIOBEKa, BhI3bIBa€MbIe BUpycamu. Bupyc nvMmyHopedunurta yenoBeka (BMY) - Bo3OymuTens
CIINda. OOpaTHas TpaHCKPUIIIHS, peBepTaza u uHTerpasa. lIpodunakrrka pacrpocTpaHeHUs] BAPYCHBIX 3a00JI€BaHUIA.

21 Tewma 5. PazMHOXEHNE 1 HHIUBUAYAIBHOE Pa3BUTHE OPraHN3MOB. KIleTOUHBIN UK, WITH KU3HEHHBIN UK KieTku. MaTepdasza u mutos. [Iponeccsr,
mpoTekatomnie B naTepdase. Perumkanms - peaknus marpuanoro cuaresa JJHK.

22 Crpoenue xpoMocoM. XpOMOCOMHBIM Ha0Op - KapHOTHN. [IUTUIOMIHBIA W TarjIOWIgHBIA XPOMOCOMHBIE HaOOpBl. Xpomartuisl. lluromornyeckue
OCHOBBI Pa3MHOXKEHUS 1 MHAUBUIYAIBHOTO PA3BUTHUS OPTaHU3MOB.

23 Henenne xinerku - Mmuto3. Cramuum mutosa. Ilporecchl, mpoucxoAfmue Ha pPa3HBIX CTAAUsIX MHTO3a. DBHOJIOrMYEcKHWi CMBICT MMHTO3a.
[IporpamMmmupyemasi rubesns KIeTKH - anonrto3. Jlaboparopuas padora N 3. "HaOumro/ieHue MUTO3a B KJIIETKaX KOHUYMKA KOPEIIKA JIyKa Ha TOTOBBIX
MUKpoTmpenapaTax".

24 DopMbI pa3MHOKEHHS OPTaHU3MOB: OECIIoIoe U TT0JIoBOe. BHIpl 6€CI0I0T0 pa3MHOKEHUSI: JieTICHHE HAaIBOE, IOYKOBAHUE OJIHO U MHOTOKJIETOYHBIX,
CHopooOpa3oBaHue, BEreTaTuBHOE pa3MHOXKeHHe. VICKycCTBEHHOE KIIOHUPOBAHNE OPTaHU3MOB, €r0 3HAYEHUE IS CENCKIIHH.

25 [TonoBoe pa3MHOKeHHE, €ro OTaNYus oT Oecnonoro. Meios. Ctanun meitoza. [Ipoueccsl, mpoucxozsue Ha cragusx Meiiosa. [losenenne xpoMocom

B McHio3e€. KpOCCI/IHFOBep. buonoruyeckuii CMBICII M 3HaUYCHUE Mero3a. 'ameTorenes - nponecc 06p330BaHI/I$I TTOJIOBBIX KJICTOK Y )KUBOTHBIX. Ilonoskie

KEJIE3bl: CCMCHHUKU W SAUYHHKU. O6pa3OBaHI/I€ " pa3BUTHUC IMOJOBLIX KJIICTOK - IraMC€T (CHepMaTO3OI/I,I[, ﬂﬁueKJ’IeTKa) - CIIEpMATOICHE3 U OOI'CHE3.




OcoOeHHOCTH CTpOeHHS SHIEKIeTOK U crepmaro3onnoB. OmmomorBopenne. [laprenorenes. Jlabopatoprast padora N 4. "M3ydenue cTpoeHHS

TTOJIOBBIX KJIETOK Ha TOTOBBIX MHUKpOIIpernaparTax'.

26

WnpuBuayansHoe pa3BuTHe (OHTOTEHE3). DMOPHUOHANBHOE pa3BUTHE (AMOpHOreHe3). JTambl SMOPHOHATIBHOTO Pa3BUTHS y MTO3BOHOYHBIX JKUBOTHBIX:
npoOienue, racTpysinus, opranoreHes. [loctamOpronanpHoe pazBuTHE. THITBI MOCTAIMOPHOHATIBHOTO Pa3BUTHUS: MPSIMOE, HEMPSIMOE (JIMUMHOYHOE).
Bnusinue cpenpl Ha pa3BUTHE OpPraHU3MOB, (DAKTOPBI, CIOCOOHBIE BBI3BIBATH BPOXKAEHHBIE ypozacTBa. PocT u pasButue pactenuid. OHTOreHe3

HIBCTKOBOI'O paCTCHUA: CTPOCHUEC CEMCHU, CTaAUN PAa3BUTH.

27

Tema 6. HacnencTBeHHOCTP M HM3MEHYMBOCTh OpraHu3MoB. [Ipeamer u 3amauu reHeTwkd. VcTopust pa3BUTHS T€HETHKU. Poib nuromoruu u
SMOPHOJIOTUH B CTAHOBJICHUH I'€HETHKH. BKJIa pOCCHICKUX U 3apyOCKHBIX YUCHBIX B Pa3BUTHE TEHETHKH. METOIbI TeHETHUKH (THOPUIOIOTHUECKUH,
HHTOFCHGTHHGCKHﬁ, MOHeKy.HHpHO-FCHGTH‘ICCKHﬁ). OCHOBHBIE TEHETHUYECKHE MOHATHI. | eHeTHueckas CHUMBOJIMKA, HCIIOJIb3yEMasA B CXCMax
CKpemrBaHuil. 3aKOHOMEPHOCTH HACTeIOBaHUS MMPU3HAKOB, yCTaHOBICHHBIE |'. MeHneneM. MoHOrHOpuIHOE CKpemuBaHue. 3aKOH eInHO00pas3us
ruOpuaoB mepBoro noxosneHus. llpaBuwio momuHHpOBaHMS. 3aKOH pacLIemyIeHusl NMpu3HakoB. ['mmorte3za uwmcrorel ramer. llonmHoe M HemomHOE

AOMUHHUPOBAHUE.

28

JurnOpunHoe ckpeluBaHWe. 3aKOH HE3aBUCHMOIO HAacJeIOBaHUS NPHU3HAKOB. LlUTOreHeTMYECKHE OCHOBBI AWTMOPUAHOTO CKPELIMBAHUS.
AHanuzupyronlee ckpemyBanie. Vcronp30BaHle aHAIM3UPYIOMIEro CKPELIMBAHUS /151 ONpeieNeHus reHoTuna ocoou. CueruieHHoe Hacle10BaHue
npusHakoB. Pabora T. Moprana no cuemnyieHHOMY HacjleIoBaHUI0 reHoB. HapyIenue cuiernieHus reHOB B pe3yJibTaTe KpOoCcCHHTroBepa.. JlabopaTopHas

pabota N 5. "M3ydenue pe3ysbTaToB MOHOTHOPUAHOTO ¥ JUTMOPUIHOTO CKPEIIMBaHUA Y APO30(HIIbI HAa TOTOBBIX MUKpOIIpenapaTax'.

29

XpOMOCOMHaH TCOpHA HACJICACTBEHHOCTHU. I'enetnueckue KapThbI. I'emetnka moia. XpOMOCOMHOG OIpeACJICHUE I10JI1a. AYTOCOMI)I 1 IIOJIOBBIC

XPOMOCOMBI. I'omorameTHbIC U reTCpOoraMeTHbIC OPraHUu3MBbI. HaCJIeJlOBaHI/Ie IMPU3HAKOB, CUCTIJICHHBIX C ITOJIOM.

30

M3MeHnunBoCcTh. BUibl M3MEHYMBOCTH: HEHACIEJCTBEHHAs U HAacJeJICTBEHHAA. Poiib cpelibl B HEHACJIEICTBEHHON M3MEHYMBOCTU. XapaKTEPUCTHUKA
MOANGUKAIMMOHHON M3MEHIMBOCTH. BapuanmoHHbIN psj 1 BapuanuoHHas kKpuBas. Hopma peakmnuu nprsHaka. KoimdecTBeHHbIE W Ka9€CTBCHHBIC
NpU3HaKd W uX HopMa peakinud. CBoiicTBa MOAM(PHUKAIIMOHHOW HW3MEHYMBOCTH. HacjencTBeHHas, WM TEHOTHUIIMYECKAs, HW3MEHYMBOCTD.
KoMmOvHaTtiBHAsT W3MEHYMBOCTh. MeH03 W TIOJOBOM IMIpPOIEecC - OCHOBa KOMOWHATHUBHOM W3MEHYMBOCTH. MyTalliOHHAS W3MEHYHUBOCTb.

Krnaccudukamms myTaiuii: reHHbIe, XpOMOCOMHBIE, TeHOMHBIE. YacToTa ¥ MpUYMHBI MyTaluil. MyTareHHsie pakTopbl. 3aKOH TOMOJIOTHYECKUX PAIOB




B HacneacTBeHHOW m3MeHunBocTH H.M. BaBmiioBa. BHesmepHash HacleqCTBEHHOCTh M WM3MEHYHBOCTH. JlaGopaTtopHas pabora N 6. "M3ydenue
MOAU(DUKAITMOHHON N3MEHYHBOCTH, TIOCTPOSHIE BapHUAIlMOHHOTO PsAa U BapHanMoHHON KpuBoii'. JlabopaTopras padora N 7. "Ananu3 myranuii y

Ipo30(HITEI Ha TOTOBEIX MHUKpOIIpenaparax’.
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Ienernka uenoBeka. Kapuworun dvemoBeka. OCHOBHBIE METOJbI TCHETUKHM YEJIOBEKA: T'CHEAIOTMUYECKUH, OJIM3HELOBBINA, IIMTOTCHETHYECKUH,
OMOXMMHUYECKUH, MOJNCKYJISIpHO-TeHeTHYeCKUil. COBPEMEHHOE OIPEICIICHUE TCHOTHITA: TTIOJIHOTEHOMHOE CEKBEHUPOBAHNE, TCHOTUIIMPOBAHKE, B TOM
gucie ¢ nomoinkto [11[P-ananu3a. HacnencTeeHHble 3a001eBaHUS YeJIOBEKA: TeHHbIE 00JIe3HHU, OOJIC3HU ¢ HACIIEACTBEHHOM MPEPacio0KEHHOCTHIO,
XpoMocoMHbIe Oose3nu. ComaTnyeckue W reHepaTHBHbIE MyTanud. CTBOJIOBBIC KJIETKH. [IpMHIMIBI 310pOBOTO 0oOpa3a »KU3HH, JUArHOCTHUKH,
NpOQUIAKTUKA U JICYCHUS TIEHETHYECKUX Ooyie3Hed. MeauKO-TeHeTHYeCKOe KOHCYJIbTUPOBAHWE. 3HAUYCHUE MEIUIIMHCKON TCHETUKU B

MPEJOTBPAIEHUH U JICYCeHUH TeHETHUYECKHX 3a00JIeBaHNH YelloBeKa.

32

Tema 7. Cenexnust opranu3moB. OcHOBBI OnoTexHonmorud. CeneKIus Kak HayKa | MpoIecc. 3apoXIeHre CeNeKINH 1 foMecTukanus. Yuenne H.U.
BaBunoBa o meHTpax HpOHMCXOXKICHUS W MHOT0OOpasusi KyJbTYPHBIX pacTeHHi. LIeHTpsl mpoucxoxaeHus: JoMamHux >kuBOoTHBEIX. Copt, mopoza,
mramMM. COBpEMEHHBIE METOABI CeNeKIH. MacCOBBIi M WHAMBHIYaIbHBIA OTOOpPHI B CEJNEKIINH PACTeHHH W KMBOTHBIX. OIEHKa SKcTephepa.

bruskopoacTBeHHOE CKpelrBanne - THOpuAWHT. Yncras muaus. CKpeluBaHNe YNUCTHIX JTHHAM.

33

I'ereposuc, nim rubpunHas cuna. Hepoacteennoe ckpermunBanue - ayropuauar. OtaaneHHas rudpuansanus U ee ycnexu. MckyccTBeHHbI MyTareHes

" NOJIYYCHHUEC NOJIHUILUIONI0B. I[OCTI/I)KGHI/IX CCIICKIINH paCTeHHﬁ, JKUBOTHBIX 1 MUKPOOPIraHU3MOB.

34

buoTtexHomorus Kak oTpacip Ipou3BOACTBA. | eHHas nmxeHepus. DTanbl coznanus pekomounanTHoi JJHK u Tpancrennsix opranuzmoB. Kietounas
nHxeHepus. Kierounele KyapTypsl. MUKpPOKIIOHAIBHOE pa3MHOKEHUE pacTeHuil. KimoHupoBaHHe BBICOKONPOIYKTUBHBIX CEJIbCKOXO3HCTBEHHBIX

OpraHu3MOoB. DKoJOrHYecKre 1 dTHdeckue npodsiemsl. MO - reHeTHYecKH MOJU(DUITUPOBAHHBIE OPTaHU3MBL.

KontposabHo-TeMaTH4YecKoe miiaHupoBanue 11 kiace

Homep
YpoKa

Tema ypoka

OpFaHI/I3M — €AHUHOC ILICJIOC. )KHE}HG}_ICHTCJ'H)HOCTB OopraHusma. PerJ'ISIL[I/IH (I)YHK]_II/Iﬁ OopraHusma, roMmeocCTas.




PasmuOxenne oprann3MoB (Oecnosoe u monoBoe). CriocoObl pa3MHOKEHUS Y PACTEHHUH 1 )KUBOTHBIX.

3 WNnauBunyansHoe pa3BuTHE OpraHu3Ma (OHTOTEHES).

4 [IpyuuHel HapylieHUi pa3BUTHs. PenponyKTHBHOE 310pOBbE YENOBEKa; MOCIEICTBUS BIMSHUA aJKOTOJI, HUKOTHHA, HAPKOTUYECKUX BELIECTB Ha
SMOpHOHANILHOE pa3BUTHE YesioBeKa. JKU3HEHHbIE UKl PAa3HBIX TPy OPTaHU3MOB.

5 I'eneruka, MmeToapl reHeTHKH. [ eHeTHUECKast TEPMHUHOJIOTHS M CUMBOJIMKA.

6 3akoHbl HaciaeacTBeHHOCTH . Menpemns. 1-2 3akou

7 3akoHsbl HacneacTBeHHOCTH ['. Menaens 3 3akoH

8 XpoMocoMHasl TeOpHUs HaciaeacTBeHHOCTU. OnpeneieHue nosia.

9 CueruieHHOE ¢ TIOJIOM HaClleZIOBaHUE.

10 I'eneruka yenoseka. HacnencreeHHbIe 3a00J1eBaHuUs YEIOBEKA U UX IPEAYIIPSIKICHHE.

11 DTHYECKHE ACIIEKTEI B 00J1aCTH MEIUIUHCKON T'€HETHUKH.

12 I'enorun u cpena. HenacnencrseHHass H3MEHYMBOCTD

13 HacnenctBennast n3aMeHYHMBOCTh. MyTareHsl, MX BIMSHUE HA 3/I0pPOBBE YEIOBEKA.

14 JloMecTukarus u cenexiys. MeTopl CeNneKInu.

15 buoTtexHomorus, ee HanpaBJIeHHs U TIEPCIIEKTUBBI pa3BuTHs. brobe3omacHoCTb.

16 buorexHomorus, ee HanpaBJIeHHs U IEPCIIEKTUBBI pa3BuTHs. brobe3omacHoCTb.

17 PasButHe 3BONOIIMOHHBIX HIeH, dBooIMoHHAs Teopus Y. [lapeuHa. CuHTeTHYECKAs TeOpUs HBOMONNHU. CBUIETEILCTBA IBOIIOIIUH YKHUBOH MTPHUPOIBI.

18 MuxkposBostroniys 1 Makpo3Bomonus. Bun, ero kputepuu. [omynsaius — aneMeHTapHas €AMHALA SBOIONNH. J[BIXKYTIIHE CHITBI DBOJIIOINH, UX BIMSHHAE
Ha TeHO(OH/I OMYJISLHH.

19 Hamnpasnenus sBomonun. MHOTOOOpa3ne OpraHu3MOB KaK Pe3yJIbTaT IBOJOIIHH.

20 [IpuHIHNITE KITacCU(pUKAIIH, CUCTEMATHKA.

21 ['umoTe3sl MPOUCXOXKIEHUS )KU3HU Ha 3emiie

22 ['unoTe3sl MPOUCXOXKIEHUS )KU3HU Ha 3emiie




23

OCHOBHBIC ATaITbI BOIIONNN OPraHUIECKOTO MHpa Ha 3eMIle.

24 CoBpeMeHHBIC MPEACTABICHHS O TIPOUCXOKICHUH YEJIOBEKA.

25 DBoIOIMS YeN0BeKa (aHTpororeHes). J[BmKyIue CHuitbl aHTpOIIOreHe3a.

26 Pacwl uenoBeka, UX IPOUCXOKICHUE U €ANHCTBO

27 [TpucnocoGneHust OpraHu3MOB K ASHCTBHIO IKOJIOTHYECKUX (DaKTOPOB.

28 buoreonenos. Oxocuctema. PaznooOpas3me 3KOCHCTEM.

29 B3anMoOTHOIIIEHHS TIOMYJISIIIMNA PAa3HBIX BUJOB B 9KOCHCTEME.

30 KpyroBoport BeIecTB U MOTOK SHEPTHH B SKOCHCTEME. Y CTOMYMBOCTD U TMHAMHUKA SKOCHCTEM

31 IMocaencTBus BIUSHUS JCSITEIBHOCTH YelIOBEKa HA SKOCUCTEMBI

32 Coxpanenne 6nopazHo00Opa3usl KaKk OCHOBA YCTOHYHBOCTH SKOCHCTEMEI.

33 Crpykrypa ouochepbl 3aKOHOMEPHOCTH CyIIeCTBOBaHUs Ouochepsl. Kpyroropotsl BelecTs ouocepe.
34 ['mo0asnbHBIe aHTPOIIOTCHHBIEC U3MEHEHHS. [IepCIICKTURBI Pa3BUTHs OMOJOTHYECKUX HayK. B Onocdepe. [IpobiieMbl yCTOHYMBOTO pa3BUTHA.
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