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INOACHUTEJIbBHAS 3AIINCKA

[Iporpamma mo yue6HOMY mpenmetry "buomnorusa" (mayiee - OGMONIOTHS) HAa YPOBHE CPEIHETO
obmrero odbpazoBanus paspadborana Ha ocHoBe DenepaibHOro 3aKoHa ot 29.12.2012 Ne 273-03 «O6
obpaszoBannu B Poccuiickoit ®enepanun», ®I'OC COO, KoHmenmmu mpernogaBaHuss yd4eOHOTO
npeaMera «bronorus» 1 OCHOBHBIX MOJIOKEHUH (enepanbHoi paboueil mporpaMMbl BOCTUTAHUS.

VYueOnpiii penMer «buonorusy yrimyonéaHoro ypoBHs nzydeHus (10—11 kmacchl) sBiaseTcs
OJHUM M3 KOMIIOHEHTOB IpeAMeTHON obnactu «EcrecTBeHHO-Hay4Hble IpeaMeTsl». CoriacHo
nonoxenussM @I'OC COO npodunbHble yueOHbIE IPEIMETHI, U3y4aeMble Ha YII1yO0JIEHHOM YpOBHE,
SABJISIIOTCS crioco0oM muddepeHnmranuu o0y4eHus Ha YPOBHE CPEIHEro OOIIero oOpa3oBaHUs U
NpU3BaHbl 00ECTIEYUTh MPEEMCTBEHHOCTh MEXAY OCHOBHBIM OOLIUM, CPETHHM OOIIMM, CPEeIHUM
npodeCcCHOHAIbHBIM U BBICHIMM oOpa3zoBaHueM. B To ke BpeMs KaXAbld M3 3THX Y4€OHBIX
IpPEMETOB JIOJDKEH OBITh OpPHEHTHUPOBAaH Ha MPHOPUTETHOE pelleHHe 00pa3oBaTeNbHBIX,
BOCIIMTATEIbHBIX W Pa3BUBAIONIMX 33/1a4, CBS3aHHBIX € MpodopueHTalueil olOydarommxes u
CTUMYJIUPOBAaHHEM MHTEpECa K KOHKPETHOM 001acTH HaydyHOTrO 3HaHMSA, CBSI3aHHOTO C OMOJOTHEH,
MEIUILIMHOM, SKOJIOTHEH, ICUXOJIOTHEN, CHOPTOM MJIM BOSHHBIM JIEJIOM.

[IporpamMma no yuebHomy npeamery "buonorus" naér mpeiacraBieHHME O L€ U 3a4adax
u3ydeHus ydebHoro npeamera «buonorus» Ha yriayOia€HHOM ypOBHE, OINpeAemsieT 00si3aTeIbHOe
(MHBapUaHTHOE) MpPEeIMETHOE COJEpKaHHWE, €ro CTPYKTYpUpOBaHUE IO pasjenaMm M Temawm,
pacrpeneneHue o KiaccaMm, peKOMEHIYeT MOCJIeA0BaTeIbHOCTh U3YUYEeHUsI YUeOHOI0 MaTepuaia ¢
Y4ETOM MEXNPEIMETHBIX U BHYTPUIPEIMETHBIX CBS3€H, JOTMKH y4eOHOro Mpolecca, BO3PAaCTHBIX
ocobeHHOCTeH oOyuatomuxcs. B mporpamMe mo 6M010ruu peain3oBaH MPUHLIKI TPEEMCTBEHHOCTH
C Wu3y4YeHWEeM OWOJIOTMH Ha YpPOBHE OCHOBHOrO oOmiero oOpa3oBaHus, Ojarojapss dYemy
IPOCMAaTPUBAETCSl HANpPABICHHOCTh HA TOCIEAYIOIIee pa3BUTHE OWONOTMYECKUX 3HAHUH,
OPUEHTHPOBAHHBIX Ha (HOPMUPOBAHHE €CTECTBEHHO-HAYYHOTO MHPOBO33PEHHUSI, IKOJIOTHUECKOT0
MBILIUIEHUS], IPEJCTABICHUI O 3JJOPOBOM 00pa3e *KU3HU, HA BOCIIUTaHUE OEpEKHOT0 OTHOIIEHUS K
OKpyXarolen MpUpoaHoi cpere. B mporpamme mo OGMONOTMHM Takke IMOKa3aHbl BO3MOXKHOCTH
yuebHoro mnpeamera «buonorus» B peanuzanuu TpeboBanuit ®I'OC COO k miaHUpyeMbIM
JUYHOCTHBIM, METAaIllpeIMETHBIM U MPEAMETHBIM pe3ylbTaTaM oOydeHUuss U B (HOpMUPOBAHUU
OCHOBHBIX BHIOB y4eOHO-I103HABATEIbHON JAESITEIbHOCTU 00YYaIOLIUXCS 10 OCBOEHUIO COJCPKAHUS
OMoIOrn4YecKoro 06pa3zoBaHus Ha YpOBHE CPEIHEro 00IIero o0pa3oBaHusl.

VYueOusbiii nmpenMer «buonorus» Ha ypoBHE CpeaHero ooOumero odpa3oBaHUs 3aBEpIIAET
Ouonoruueckoe oOpa3zoBaHUE B ILKOJIE M OPUEHTHPOBAH HAa pAaCIIUpEHUE U YriIyOJeHHe 3HAHHM
o0yuJaromuxcs 0 )KUBOM MPUPOE, OCHOBAX MOJIEKYJISIPHOM U KJIETOYHOWU OHOJIOrUH, SMOPUOIOTUN 1
OMONIOTUY Pa3BUTHS, TCHETUKH, CEIEKIINU, OMOTEXHOJIOTHH, YBOJIIOIMOHHOIO YICHHUS ¥ SKOJIOTHH.

Nzyuenue ydeOHOro mpenmera «buonmorus» Ha yriyOJI€HHOM YpOBHE OpPHUEHTHPOBAaHO Ha
MO OTOBKY OOYYaIOMIMXCS K IMOCIEAYIOMIEMY MOTy4YeHHI0 OMOJIOrMYecKoro 00pa3oBaHus B By3ax U
OpraHM3alusIX cpeiHero npoheccuoHaapHoro oopazoBanus. OCHOBY €ro COAEpKaHHsS COCTaBIISIET
CUCTEMa OMOJIOTMYECKUX 3HAHUH, MOTYYEHHBIX MPU U3YYEHUU O00YYaIOUIMMUCS COOTBETCTBYIOINUX
CHCTEMaTUYeCKHX pa3/eioB OMOJIOrMM Ha YPOBHE OCHOBHOro oOmiero obpasoBanus, B 10-11
KJIaccax 3TH 3HAHUS MONy4aroT pa3BuTHE. Tak, paciiupeHsbl U yriryOJieHbl OMOOrnYecKue 3HaHus O
pacTeHMsIX, KUBOTHBIX, Tpr0ax, OaKkTepusx, OpraHu3Me 4eI0BeKa, OOLINX 3aKOHOMEPHOCTSIX JKU3HH,



JIOTIOJIHUTENBHO BKIIIOUEHBI OMOJIOTMYECKUE CBEIACHHS MPUKIATHOIO M IMOMCKOBOI'O XapakTepa,
KOTOpbIE MOXHO UCIOJIb30BATh KaK OPUEHTHPHI I MOCIETyIONEero Beioopa npodpeccun. Boamoxkna
TaK)KE WHTErpamus OHOJOrMYeCKUX 3HAaHUUW C COOTBETCTBYIOIIMMU 3HAHUSMH, MOJIYyYEHHBIMHU
00yJarONUMUCS TPU U3YIEeHUN (QU3HKH, XUMUH, reorpaduu 1 MaTeMaTHUKH.

CtpyKTypa nmporpamMmmsl 1o yueOHoMy npeameTy "buosnorus"” orpakaeT CHCTEMHO-YPOBHEBBIN
U DBOJIIOLMOHHBIA MOAXOABl K H3ydeHHI0 Ouonoruu. CorjacHO MM, HM3y4alOTCs CBOICTBA U
3aKOHOMEPHOCTH, XapaKTepHbIE Ui YKUBBIX CHCTEM Pa3HOTO YPOBHS OpraHU3allid, BOJIOIUU
OpPraHUYEeCKOro MHUpa Ha 3emiie, COXpaHEHUs OMOJIOTHYECKOr0 pa3HooOpa3us raHeThl. Tak, B 10
KJacce M3Y4YaloTCsl OCHOBBI MOJIEKYJISIPHOM M KJIETOYHOW OMOJOrHH, 3MOPUOJIOTHMHM M OHUOJIOTHH
Pa3BUTHSL, TEHETUKH U CEJIEKLIUU, OMOTEXHOJIIOTUH U CUHTETUYECKOW OMOJIOrUH, aKTyaIn3UpPYIOTCS
3HaHMs OOydaromuxcs Mo OOTaHWKe, 300JI0TUH, aHaTOMUHM, (hu3noiioruu yenoBeka. B 11 kimacce
M3Y4aloTCs HBOJIIOIIMOHHOE YU€HHE, OCHOBBI AKOJIOTHH U ydeHHUe 0 buocdepe.

VYuebublii mnpenmer «buomorus» mpu3BaH 00ECNEYUTh OCBOCHHE OOYYarOIUMUCS
OMOJIOrMYeCKUX TEOPUIl U 3aKOHOB, UJCH, MPUHIIMIIOB U MPABUII, JIEKALTUX B OCHOBE COBPEMEHHOM
€CTECTBEHHO-HAYYHOM KapTUHBI MUPA, 3HAHUHN O CTPOEHUH, MHOT000pa3uu U OCOOEHHOCTSIX KIETKH,
OpraHus3Ma, IONYyJsAlUU, OHOIEHO03a, JKOCHUCTEMBI, O BBIIAIOIIUXCS HAYYHBIX JOCTHXKECHUSX,
COBPEMEHHBIX MCCIIEAOBAHMIX B OMOJIOTHH, MPUKIIATHBIX ACIEKTaX OMONIOTMYEeCKUX 3HaHWM. J{is
pa3BUTHUSA U MOJTIEPIKAHUS UHTEepeca 00yUaroInXCsi K OMOJIOTHH HApsAy CO 3HAUUTETHHBIM 00bEMOM
TEOPETHUYECKOI0 MaTepHala B COAEPKaHUU MPOrPaMMBbl [0 OMOIOTHH MPETYCMOTPEHO 3HAKOMCTBO
C UCTOpUEH CTAaHOBIICHUS M PA3BUTHS TOW WIIM WHOM 0071aCTH OMOJIOTHH, BKJIAIOM OT€UECTBEHHBIX U
3apyOeKHBIX YUEHBIX B PEIlICHNE BAXKHEUITUX OMOIOTHYECKUX U IKOJIOTHYECKUX ITPOOIIEM.

Lenp u3ydyenus yueOHOro mpeamera «buomorusi» Ha yriayOn€HHOM ypOBHE — OBJIAJICHUE
00y4aIoLUMUCS 3HAHUSIMH O CTPYKTYpPHO-(DYHKIIMOHAIBHON OpraHU3alluy KUBBIX CUCTEM Pa3HOI0
paHra W mNpHOOpEeTeHHWE YMEHMH HCIONb30BaTh 3TH 3HAaHUS B (OpMUpOBaHMM HMHTEpeca K
ornpenenéHHon obdnactu npodecCHOHaTBLHON AeITeIbHOCTH, CBSI3aHHOM ¢ OUONIOTHel, UK K BBIOOPY
y4eOHOTr0 3aBe/ICHHS ISl POIOJHKEHUSI OMOIOTHIECKOro 00pa3oBaHusl.

Joctmxxenue 1nenu uzydeHus ydueOHoro mpeamera «buonorus» Ha yriayOnEHHOM YpOBHE
o0ecrieunBaeTcsl peleHueM CIeayoIuX 3a/1ay:

OCBOCHHE 00YYaIOIUMHCS CUCTEMbI OMOJIOrMYECKUX 3HAHUN: 00 OCHOBHBIX OMOJIOIMYECKHX
TEOPUSX, KOHUEMIUAX, TUIO0Te3aX, 3aKOHAX, 3aKOHOMEPHOCTSX W IMpaBWIIaX, COCTABJISIOIINX
COBPEMEHHYIO €CTECTBEHHO-HAYUHYIO KapTUHY MUPa; O CTPOCHUHU, MHOI000pa3uHu U OCOOCHHOCTSAX
OMOJOTUYECKNX CHCTeM (KJIeTKa, OpraHW3M, MONyJsuus, BHI, OuoreoreHo3, Ouocdepa); o
BBIJIAIOIIUXCSI OTKPBITUSX U COBPEMEHHBIX MCCIICOBAHMIX B OMOIOTHH;

O3HaKOMJIEHHE 00YyYaIOLUXCs C METOJaMU MIO3HAHUS KUBOU MPUPO/IBI: UCCIIEI0BATENECKUMHU
METOJaMH OMOJIOTMYeCKHX HayK (MOJICKYJISIPHOM M KJIETOYHOM OMOIOTHH, SMOPHOIOTHH U OUOJIOT I
pa3BUTHSA, TEHETUKHU U CEJIEKIIMHM, OMOTEXHOIOTUH U CHUHTETUYECKOW OHMOJIOTHH, MajJeOHTOIOTHH,
OKOJIOTHH); METOJaMH CaMOCTOSITEIBHOTO TPOBEICHUS OWOJIIOTMYECKUX HCCICIOBAaHUI B
nabopaTopuu ¥ B pupoje (HalmoieHue, N3MepeHue, SKCIEPUMEHT, MOICTTUPOBAHNUE);

OBJIaZICHHE OOYYaAIOUIMMUCS YMEHHSIMH: CaMOCTOSITEIbHO HaXOAWTh, AHAJIU3UPOBATh U
UCIIOJIB30BaTh OMOJIOTMYECKYI0 HH(OpPMAIMIO; MOJIb30BATHCS OMOJIOrMUYECKONM TEPMUHOJOTHEH U
CUMBOJIMKOM; YCTaHABIMBATh CBS3b MEX]y pa3BUTHEM OMOJIOTUU U COLIMATBbHO-3KOHOMUYECKUMHU U
HKOJIOTHUECKUMH TMPOOJIIEMaMH YeIOBEYECTBA; OLIGHWBATH MOCIEJACTBUS CBOCH AEATENBHOCTH MO



OTHOILIEHHIO K OKpY)Kalolleld NpUpOIHOMl cpede, COOCTBEHHOMY 3/I0POBBIO U  3/0POBBIO
OKpYXKAIOIMX JoAel; OOOCHOBBIBATH M COONIONATH MeEpHl MPO(PUIAKTUKH HMHOEKINOHHBIX
3a0oneBaHUl, MpaBUJia MOBENEHUS B MpUpoAe U obecrieueHus 0e30MacHOCTH COOCTBEHHOM
KU3HEJCSITETFHOCTH B YPE3BBIYAWHBIX CUTYyallUSX MPHPOTHOTO WM TEXHOTEHHOTO XapaKTepa;
XapaKTepH30BaTh COBPEMEHHBIC HAYYHBIE OTKPBITHS B 00JIaCTH OUOJIOTHH;

pa3BuUTHE y OOYYarOIIMXCsS HHTEIUICKTYyalbHBIX M TBOPYECKHUX CIOCOOHOCTEH B Tporecce
3HAKOMCTBA C BBIJAIONIUMUCS OTKPBITUSAMH W COBPEMEHHBIMHU HCCIEIOBAaHUSMH B OWOIIOTHH,
pemaeMbpIMi €10 TpoOJIeMaMH, METOOJIOTHEH OHOJIOrMYecKOro HCCIIEOBAHUs, IPOBEICHUS
OKCMIEPUMEHTANBHBIX ~ HMCCIEAOBAHUN, pEUICHUS OWONOTMYECKUX  3a7ad, MOJEIUPOBAHUS
OMOJOTUYECKNX OOBEKTOB U TIPOIECCOB;

BOCIIUTAHUE Yy OOYYalOIIMXCs IICHHOCTHOI'O OTHOIICHHUS K JKUBOW MPUPOAE B IIEJIOM U K
OTJENbHBIM €€ 00bEKTaM U SIBJICHUAM; (DOPMUPOBAHHE IKOJTOTUYECKON, TeHETHUECKOU IPaMOTHOCTH,
o0IIeH KyJIbTYphl IOBEICHUS B IPUPOJIC; UHTETPAIIH €CTECTBEHHO-HAYYHBIX 3HAHUN;

npuoOpeTeHre O0YyJaroNIMMKCS KOMIIETEHTHOCTH B PaIllMOHATBHOM MPHUPOIONOIH30BAHUI
(coOmroIeHNEe TIPABHII OBEJCHHSI B IPUPOJIC, OXPAHBI BUJIOB, SKOCHCTEM, OMochephl), COXpaHCHHUH
COOCTBEHHOI'O 37I0POBBSI M 3[I0POBBSl OKPYXKAIOLIUX JIOACH (coOmoaeHusT Mep MNpO(PHUIAKTUKH
3a0oneBaHuii, obecrieueHue O€30MAaCHOCTH >KU3HEAEATEIbHOCTH B YPE3BBIYAWHBIX CUTYaLUAX
MPUPOTHOTO M TEXHOTCHHOTO XapakTepa) Ha OCHOBE HCIOJIb30BaHUS OMOIOTHYECKHX 3HAHUH U
YMEHHI B MOBCEAHEBHOMN KU3HU;

CO3/IaHM€ YyCIOBHM JUIsi OCO3HAHHOTO BBIOOpa OOYyYAOIIMMHUCA WHAWUBUAYAIbHON
0o0pa3oBaTeNbHON  TPACGKTOPHH,  CIIOCOOCTBYIOIIEH  MOCIEAYIOIIEMY  MPO(ECCHOHATBHOMY
CaMOOMPE/IEIICHUI0, B COOTBETCTBUU C HHIUBUIyATbHBIMUA HHTEPECAMH U MOTPEOHOCTSAMHU PETHOHA.

OG0riee yncI0 YacoB, OTBEICHHBIX HA H3yUEeHHE OMOJIOTHH Ha YIITYOJICHHOM YPOBHE CPEIHETO
obmrero odbpaszoBanusi, coctaBisier 204 gaca: B 10 ximacce — 102 ygaca (3 yaca B Henento), B 11 ximacce
— 102 vaca (3 yaca B HeJeINIO).

OT60p OpraHu3aluoOHHBIX POPM, METOJIOB H CPEICTB O0YICHHS OMOJIOT MU OCYIIECTBIISICTCS C
yu€ToM crneuu(uKud ero coaepKaHus M HampaBIEHHOCTH Ha MPOJODKEHHE OHOIOrHYecKOro
00pa3oBaHMs B OPraHU3ALUAX CPETHETO MPOPECCHOHATFHOTO M BBICIIIETO 00Pa30BaHMUS.

OO0s13aTeNIbHBIM  YCIIOBUEM TPU OOy4eHUH OWONOrMHM Ha YIIyONEHHOM YpPOBHE SIBISETCS
IpoBeieHNEe JTA0OPaTOPHBIX M MPAKTHUECKUX pabot. Tarxke ydacTre 0OydaronIuxcsi B BHITIOTHEHUH
MPOEKTHBIX U y4eOHO-UCCIIEOBATETILCKUX padOT, TEMATHKa KOTOPBIX OMpEAeiseTcsl YIYUTeIeM Ha
OCHOBE UMEIOIINXCS MAaTepUATbHO-TEXHUYECKUX PECYPCOB U MECTHBIX MPUPOAHBIX YCIOBUH.

COJAEPKAHUE OBYYEHUA
10 KIIACC

Copnep:xaHue IporpaMMbl, BBIJIETIEHHOE KYPCUBOM, HE BXOJUT B IIPOBEPKY I'OCYIapCTBEHHON
utoroBoit arrecranuu (I'NA).

Tema 1. Bnosnorns kak Hayka

CoBpemeHnHas Ouoiorus — KOMIUIEKCHas Hayka. KpaTkas ucropusi pa3BUTHS OHOJIOTHH.
bunonornueckue HAaYKM HW H3y4aCMbIC HWMH HpO6HeMI>I. qDYHI[aMeHTaJII)HBIG, MNPUKIAAHBIC U
IIOMCKOBBIC HayuHbI€ HCCIIEI0BaHNUs B OMOJIOTHH.



3HaveHne Onosoru B (POPMUPOBAHUU COBPEMEHHOHN €CTECTBEHHO-HAYYHON KapTHUHBI MHpA.
[Ipodeccuu, ces3aHHble ¢ Ouoiorueil. 3HaueHWE OWONOTMM B MPAKTHYECKOH NEATEeTHHOCTH
YEJIOBEKa: MEUIMHE, CEIbCKOM XO0351ICTBE, MPOMBIIIEHHOCTH, OXPAHE MPUPOIBI.

JleMoHCTpanuu

[Toptpetsr: Apuctorens, Teobpact, K. Jlunnent, XK. b. Jlamapk, Y. Jlapsun, Y. I'apseit, I
Mengens, B. . Bepuanckuii, U. I1. I1aBnos, 1. . Meunnkos, H. 1. Basunos, H. B. Tumodees-
Pecosckuit, JIxk. Yorcon, @. Kpuk, 1. K. benses.

Tabnumsl 1 cxembl: «CBSi3b OMONOTMM € JIPYrMMH Haykammu», «CucreMa OHOJIOrMYECKHUX
HayK».

Tema 2. /KuBble cucTEMbI M UX U3yYeHHE

JKuBble cucTeMbl Kak MpeaMeT u3ydeHus Omonoruu. CBONCTBA JKUBBIX CHCTEM: EAMHCTBO
XUMHUYECKOT'O COCTaBa, JUCKPETHOCTh U LIETOCTHOCTb, CIIOKHOCTh U YIOPAJL0YEHHOCTh CTPYKTYPHI,
OTKPBITOCTh, CAMOOpPraHU3aIUs, CAMOBOCIIPOM3BEECHUE, PA3PAXKUMOCTh, U3MEHYMBOCTb, POCT U
pa3BUTHE.

VpoBHM OpraHu3alydd JKUBBIX CHUCTEM: MOJIEKYJSIPHBIM, KIETOYHBIM, TKaHEBbIM,
OpPraHU3MEHHBIH, MOMYISIIIHOHHO-BUIOBOM, 9KOCUCTEMHBIN (OHMOreoleHOTHYECKUi), OnochepHbI.
[Iporeccrl, mpoucxoasmue B )KUBBIX cucteMax. OCHOBHBIE MpU3HAKU KUBOro. JKu3Hb kak popma
cyliecTBoBaHusl MaTepuu. Hayku, n3ydaroiiye »KuBble CUCTEMBI Ha pa3HbIX YPOBHSIX OpraHU3ALINH.

N3yuenue kuBBIX cucteM. Metonbl Oumonormdecko Hayku. HaOmrionenuwe, m3MepeHue,
HKCIIEPUMEHT, CUCTeMaTHh3alus, MetaaHanu3. [lonsTue o 3aBUCUMON U HE3aBUCHUMOW NIEPEMEHHOM.
[InanupoBanue skcnepumenta. [loctanoBka u nposepka rumore3. HymeBas rumoresa. Ilonsitue
BbIOOpKM M €€ gocrtoBepHOCTh. Pa3Opoc B Ouonmormueckux AaHHBIX. OLEHKa JIOCTOBEPHOCTH
MOJIyYEHHBIX pe3yapTaroB. I[IpuumMHBI UCKake€HUs pe3ynbTaroB AKcnepuMmeHTta. [lonsThe
CTaTHUCTUYECKOTO TECTA.

JdeMoHcTpannmn

Tabnuupl u cxembl: «OCHOBHBIC MPU3HAKH KU3HW», «bronorudyeckue cucrems», «CBoWCTBa
JKUBOM Marepum», «YPOBHU OpPraHU3aLMUM >KUBOU HpHUpPOAb», «CTpPOECHHUE >KUBOTHOM KIIETKHY,
«TkaHu KUBOTHBIX», «CHCTEMBI OpraHOB 4YEJIOBEYECKOro oOpraHuszMay», «buoreouneHosy,
«buocdepay, «MeToabl U3yueHUs )KUBOK TIPUPOIBI.

OOGopynoBanue: 1abopatropHoe 00OpyAOBaHHUE IJII TMPOBEIEHUS HAOIIOEHUN, U3MEPEHHUH,
IKCIIEPUMEHTOB.

IIpakTnueckass padora «lcnonb3oBaHUE pPA3TUYHBIX METOJOB IMPU HM3YYEHHUH IKUBBIX
CUCTEM.

Tema 3. buosiorus Kjierku

Kietka — CTpyKTypHO-(QYHKIMOHATbHAS €IUHUIIA JKUBOTO. VCTOpHS OTKDPBITHUS KIICTKH.
Paborer P. I'yka, A. JleBenryka. Knerounas teopust (T. LlIBann, M. llneiinen, P. Bupxos).
OcHOBHBbIE MONOXKEHUS COBPEMEHHOMN KIETOYHON TEOPHH.

Metoasl  MONEKYNSAPHOM W KJIETOYHOM OMONOTHU: MHKPOCKOMHS, Xpomarorpadus,
anekTpodope3,  METOJ  MEUEHbIX  aTomoB,  auddepeHnHaTbHOE  HEHTPUDYTHpOBaHUE,
KYJIbTUBUPOBAHHUE KIETOK. H3yueHue ¢HukcupogamnHvlx Kiemox. DIEKTPOHHAS MHUKPOCKOIHS.
Koughoxanvnasa muxpockonus. Bumanvhoe (npudsxcuznennoe) usyuerue Kiemox.

JleMoHCTpanuu



[Toptpetsi: P. I'yk, A. JleBenryk, T. llIBann, M. IlIneiinen, P. Bupxos, K. M. bap.

Tabmumbsl u cxembl: «CBETOBOM MHUKPOCKOI», «IJNEKTPOHHBIM MHKpockom», «Mcropus
Pa3BUTHUS METOJIOB MUKPOCKOITUN.

OO6opynoBaHre: CBETOBOW MHKPOCKON, MHUKPOIPENapaThl PAaCTUTEIbHBIX, XHBOTHBIX U
OaKTepuaNbHbBIX KIETOK.

IMpakTuyeckas padora «/3yueHue METONOB KIETOYHOW Ouonmornu (Xpomarorpadus,
anexkTpodopes, nuddepeniuanbaoe neHTpudyruposanue, [TLP)».

Tema 4. XumMnueckasi OpraHu3auus KJIeTKU

XUMHYECKUH COCTaB KIETKU. Makpo-, MUKPO- U yIbTPaMUKPOJIEMEHTBI. Boja 1 €€ posb kak
pacTBOPUTENIS, pEareHTa, y4acTUE B CTPYKTYPUPOBAHHUM KJIETKH, TEIUIOPErynsiuuu. MuHepanbHble
BEIIECTBA KJIETKH, UX OMOJIOruuecKasi poib. Posib KaTHOHOB U aHMOHOB B KJIETKE.

Opranuueckue BeniecTBa KIETKU. buonornueckue mnomumepbl. benku. AMHHOKHCIOTHBIN
coctaB 0enkoB. CTpyKTypsl OenKkoBOW Monekynbl. [lepBuyHas cTpykrypa Oenka, NenTHIHas CBS3b.
Bropuunas, TperuuHasi, ueTBepTHYHas CTPYKTypel. [leHarypaums. CBoiicTBa OENIKOB.
Knaccugukanus 6enkoB. buonornueckue GpyHkuu 0ei1KkoB. [lpuonsi.

VYrieBoabl. MoHOcCaxapuabl, AUcaxapuibl, OJUrocaxapuisl U nonucaxapuasl. OOmmil mian
CTpOEHUs M (PU3UKO-XUMHUYECKHE CBOICTBA yriieBOAOB. bronornyeckue GyHKIUN yriIeBOIOB.

Jlumu el ['uapodunsHO-THAPOdOOHEIE cBOMcTBA. Kiaccudukanus nununos. Tpuriauuepu s,
dbochomunuapl, BOCKH, cTepouabl. buomormueckume ¢yaknun nunuaoB. OOmue CcBoOWCTBa
OMOIOTHYECKUX MEMOpaH — TEKY4€eCTh, CTIOCOOHOCTh K CAaMO3aMbIKaHHUIO, TIOIYIIPOHUIIAEMOCTb.

Hykneunoseie kuciorel. JJHK uw PHK. Crtpoenune HykiaemHOBBIX KUCIOT. Hykineorwmasl.
[punuun xomruiementapHoctd. IlpaBuno Yapradda. Crpykrypa JJHK — nBoiinas cnupanib.
Mectonaxoxaenne u ouonorndeckue pyakuun JJHK. Bunst PHK. ®@yakiuu PHK B knetke.

Crpoenune monekynsl AT®. Makpospruueckue cBsizu B Monekyine AT®. buonoruueckue
byukuun  AT®. BoccraHoBieHHbIE MEPEHOCYMKHU, UX (GYHKIUM B  KIeTke. /J[pyeue
nyxneosuompugocpamor (HT®). CexenupoBanue JIHK. Memoowvl cenomuru, mpanckpunmomuxu,
NPOMeoOMUKU.

CrpykrypHas Ouosnorusi: Ouoxumuyeckue M OHO(U3MYECKHE HCCIEAOBAHUS COCTaBa M
IPOCTPAHCTBEHHOM CTPYKTYpPbI OMOMOIeKyil. Moodenupoganue cmpykmypbl u yHKYUull OUOMONEKY
u ux komnaekcos. Komnvromepnuiti ousaiin u opeaHudeckuii cunmes 6UOMONEKYI U UX HENPUPOOHbIX
AHAN0208.

JemMoHCTpauMu

[oprpersr: JI. [lonunr, Jx. Yorcon, ®. Kpuk, M. Yunkunc, P. ®pankinun, ®. Canrep, C.
[Ipy3unep.

[uarpammsl:  «PacnpeneneHue  XMMHUYECKMX  JJIEMEHTOB B HEKHBOW  IIPUPOIEY,
«Pacnpenenenne XMMUYECKUX 3JIEMEHTOB B JKUBOW MPUPOJE».

Tabmunbsl u cxemsl: «llepuoanueckas TaOnMIa XUMHUYECKHX BJIEMEHTOB», «CTpoeHue
MOJIEKYJIbI BOBIY, «BeliecTBa B cocTaBe opraHu3MoBy, «CTpoeHHE MOJIEKYIbI 0enkay, «CTpYKTYphI
0enKoBOM MoONeKynbl», «CTpoeHHe MOJIEKYl YIiIeBoAoB», «CTpOeHHE MOJIEKYJ JIMIUIOBY,
«Hyxnennosble kucinots», «Ctpoenne monekysisl ATD».

OO0opyoBaHue: XUMHYECKast Tocya 1 000pyI0BaHNE.

JlaGopatopHas padora «OOHapyxeHHE OEJIKOB C MOMOIIBIO KAUECTBEHHBIX PEAKIHiD».



JlaGopaTropuasi pabdora «VccienoBaHue HYKIEMHOBBIX KHCIIOT, BBIJICIICHHBIX U3 KIETOK
Pa3IUYHBIX OPraHU3MOBY.

Tema 5. Ctpoenue 1 QyHKIUM KJIETKH

Tumbl KJIETOK: SyKapHOTHYECKass W MpokapuoTuueckas. CTpyKTYpHO-(YHKIIMOHAIbHBIE
00pa3oBaHMs KIETKH.

Crpoenue npokapuoruueckoi kinetku. Kierounas crenka Gakrepuid u apxeil. OcobeHHOCTH
CTpOeHHS TeTepoTpOodHOM 1 aBTOTPO(HOIN MPOKAPHOTUYECKUX KIETOK. MeCcTo U pojib MPOKapuoT B
OuoneHo3ax.

Crpoenue u (YyHKIIMOHHMpPOBaHHE JyKapHOTHUecKoil kierku. Ilmasmatmueckas memOpaHa
(urazmanemma).  CTpykTypa IUIa3MaTthyeckod  MemOpanbl. TpaHCIOpT — BEHIECTB — 4epe3
IUIa3MaTHYECKyl0 MeMOpaHy: maccuBHbBIA (auddys3us, obneryéunas auddysus), aKTHUBHBIN
(MepBUYHBIA W BTOPUYHBIA aKTUBHBIA TpaHcmopT). [lomymponumaemocts meMOpanbl. Pabora
HaATPUI-KaJMeBOro Hacoca. DHJIOLUUTO3: MUHOLUUTO3, (arounTo3. Jk3ouuTo3. Kierounas creHka.
CrtpykTypa v QyHKIIUU KIETOYHON CTEHKH PacTeHH, pruOoB.

Hwutonnazma. Ilutozonms. IluTockener. JIBuxenue wnutoryiasmbl. OpraHoubl  KICTKH.
OnnomeMOpaHHbIE OpPTaHOWABI KIETKW: 3Hjomnazmarudeckas cets (DIIC), anmapar I onbmxw,
JM30COMBI, WX CTpOCHHE W (YHKIWU. B3anmMOCBSI3b ONHOMEMOpPAaHHBIX OPTraHOWOB KIIETKU.
CrpoeHue TpaHyJISpHOrO peTuKyiyma. Mexanusm wnanpaénenus 6enkoe 6 OIIC. Cunres
pacTBopuMbIX  OenkoB.  CHHTE3  KIETOYHbIX  MeMmOpaH. ['magkuii  (arpaHy’aspHBI)
sHJIOMIa3MaTnYeckuii petukynyMm. CekperopHast (yHkuus anmapatra 'onbmku. Moougurayus
benxos 6 annapame I onvoocu. Copmuposka denkos 6 annapame I onvoxcu. TpaHcHoOpT BeleCTB B
kieTke. Bakyonu pactutenbHbIxX kieTok. Kierounslii cok. Typrop.

[TomyaBTOHOMHBIE ~OpPraHOMIbI KJIETKH: MHUTOXOHJAPUH, TIACTHIBL. [Ipoucxoodwcoenue
mumoxonopuii u naacmuo. Cumbuocenes (K.C. Mepexcxosckuii, JI. Mapeynuc). CtpoeHue u
byHKIMM  MUTOXOHApPUM u 1wiactui. I[lepBuuHble, BTOpPUYHBIE U  CIOXKHBIE IUIACTHJIBI
(OTOCHHTE3UPYIOIIUX FYKAPUOT. XJIOPOIIIACTHI, XPOMOILIACTHI, JICHKOIIACThI BHICIIUX PACTEHUH.

HememOpanusie opranounasl kineTku CTtpoeHHe M (QYHKIIUU HEMEMOpPAaHHBIX OPraHOUIOB
KIeTku. Pubocombl.  [lpomescymounvie  gunamenmor.  MuxpoduiaMeHTbl.  AKMuHogvle
muxpoguramenmol. MBIILICUHBIE KIETKU. AKMuUHOBble KOMHOHEHMbl HEeMbIULEUHbIX KIeMOK.
Muxkpotpy6ouku. Kierounslii 1mentp. CrpoeHue U JBHKEHUE JKTYTMKOB M PECHHUYEK.
MuxkpoTrpyOouku muToruiasMel. LlenTpuons. benxu, accoyuupoganmvie ¢ Mukpoguiamenmamu u
Mukpompyboukamu. Momopmwie benxu.

SAnpo. ObGomouka sapa, XpOMATHH, KapuoOIUIa3Ma, SAPBINIKH, UX CTPOCHHE M (YHKIHUU.
SAnepusrit 6enkoBbIld MaTpuKe. [IpocTpaHCTBEHHOE PACIONIOKEHNE XPOMOCOM B HHTEp(a3HOM sape.
dvxpomamun u cemepoxpomamun. benku XpoMaTuHa — FUCTOHBL. JJuHamuka s10epHol 000I04UKU 8
mumose. Hoepuuiii mparncnopm.

Kinerounsie BkimtoueHus. CpaBHUTEIbHAST XapaKTEPUCTHKA KIIETOK SYKapHOT (PacTUTENbHOM,
KUBOTHOH, IpUOHOIN).

JleMoOHCTpanuu

[optpetsr: K.C. MepexkoBckuid, JI. Maprymnuc.



Tabmuupl u cxembl: «CTPOCHHUE dYKAPUOTHUUECKON KIIETKH», «CTpOECHUE JKUBOTHON KIIETKHY,
«CTpoeHHME pacTUTENBbHOM  KIeTKn», «CTpoeHue MHUTOXOHApum», <«apo», «CrtpoeHue
MPOKAPHOTUYECKON KIIETKU».

Ob6opynoBaHue: CBETOBOH MHUKPOCKOII, MUKPOIIPENapaThl pACTUTENbHBIX, )KUBOTHBIX KIIETOK,
MUKpOIIpenapaThl 0aKTeprUaIbHbIX KIETOK.

JlabopaTopHasi padora «/3yueHue CTpOCHUS KIETOK Pa3IMYHBIX OPTAaHU3MOB).

IIpakTuyeckas padora «/I3yueHue cCBOWCTB KIECTOYHOU MEMOPAHBI».

JlabopaTopnass padora «ccinenoBanue miaazMoiau3a U JEIUIa3MOJIM3a B PACTUTENBHBIX
KJIETKaX.

IIpakTHyeckas padora «/I3yueHue IBUKEHUS HUTOIUIA3Mbl B PACTUTEIbHBIX KIIETKAX).

Tema 6. O0MeH BellecTB M NpeBpalieHue JHEPTHH B KJIEeTKe

AcCUMWIALMS U JTUCCUMWIALMS — JBE€ CTOPOHBI MeTabonu3Mma. Tumbl oOMeHa BEIIECTB:
aBTOTPOQHBIN U TeTepoTpodHBINA. YUacTHe KUCI0opoaa B OOMEHHBIX IMpoIeccax. DHEPreTHIecKoe
oOecrnieuenue kietku: npespamieHue AT® B oOMeHHBIX mpoieccax. DepMEeHTATUBHBIN XapakTep
peakuuii KieToyHoro merabonuzma. GepMeHThI, UX CTPOEHUE, CBOMCTBA U MEXaHU3M JICHCTBHUSI.
Kodepmentsl. Otnnuus (HepMEHTOB OT HEOPraHMYECKHX KaTanu3aTopoB. benku-akTHBaTOphl U
OeIKU-MHTUONTOPBI. 3aBHCUMOCTh CKOPOCTH (PEPMEHTATUBHBIX PEAKIIHIA OT Pa3IMYHBIX (haKTOPOB.

[lepBUUYHBII CHUHTE3 OPraHMYECKHX BEIIECTB B KieTke. PDorocuHTE3. AHOKCUCeHHbIU U
oxcuzenHvlil pomocunmes y baxmepuii. Ceemocodbupaioujue nuemeHmol U RUSMeHmMbl PeaKyuOHHO2O
yenmpa. PoIb XJ1oporiacTos B mporecce ¢porocunTe3a. CBeToBas U TeMHOBas Ga3bl. Pomoovixanue,
Cz, Cs u CAM-munvr gpomocunmesa. IIpogyKTHBHOCTh (OTOCHHTE3a. BiHMsSHHE pa3IUYHBIX
(daxTOpoB Ha CKOpOCTh (pOoTOCHHTE3a. 3HaUCHHE (POTOCHHTE3A.

XemocuHTe3. PazHooOpasue opraHn3MOB-XEMOCHHTETHKOB: HUTPUMUIMPYIONTHE OaKTepUH,
xenez00aKkTepuu, cepodaKkTepun, BOJIOPOIHbIE OaKTepun. 3HaUeHNEe XeMOCHHTE3a.

AnHa’poOHbie opraHu3mbl. Bumel Opoxenus. I[IpoaykTel OpoxkeHUS U UX HCIOIb30BAHUE
YeIIOBEKOM. AHa’pOOHBIE MHUKPOOPTaHU3MBI KaK OOBEKTHl OWOTEXHOJIOTMH W BO3OYIHTETH
Oone3Heil.

AdpoOHBIE OpraHW3Mbl. JTambl HHEpreTudeckoro oodmena. [lomroroBuTenbHBIN HITarl.
I'mukonu3 — 6ecKUCIOPOAHOE PACLICTIIICHUE TIIFOKO3BL.

buonoruyeckoe okucieHHe, UM KIETOYHOE JbIXxaHWe. Pollb MUTOXOHIpUH B Mpoleccax
O6uonoruueckoro oxuciueHus. Llukmuueckue peakuuu. OxuciauTenabHoe ¢GochopUuIUpOBaHUE.
Duepeusi memopannozo epaouenma npomonos. Cunmes AT®: paboma npomonnoi AT@-cunmasol.
[IpeumymiectBa a’poOHOro myrH oOOMEHa BeHIeCTB Iepes aHa’dpoOHBIM. DD eKTUBHOCTH
SHEPreTHYeCKOro ooOMeHa.

JleMoHCTpanuu

[Toprpetsr: [Ix. Ilpuctin, K. A. Tumupsses, C. H. Bunorpanckuii, B. A. Ourensrapar, I1.
Murtuemnn, I'. A. 3aBap3uH.

Tabmuuel u cxembl: «DOTOCHHTE3», «DHEpreTuueckuii obmen», «buocuHTe3 OGenkay,
«Ctpoenue hpepMeHTa», «XEMOCHUHTE3N.

OO6opyioBaHue: CBETOBOM MHUKPOCKOM, 000OpYIOBAHUE JAJSl MPUTOTOBJICHUS MOCTOSHHBIX U
BPEMEHHbBIX MUKPOMPENapaTos.



JladopaTopnasi pa6ora «/3ydyeHre KaTaTUTHICCKON aKTUBHOCTH (PEPMEHTOB (HA MpUMepe
aMuJIa3bl WA KaTalla3bl)y.

JlabopaTopnasi padora «/3yueHue ¢pepMEeHTATUBHOTO pacIleIIeHHsI TIEPOKCH 1A BOJIOPOIa B
pacCTUTENBHBIX U KUBOTHBIX KJIETKAX).

JladopaTopnasi padoTa «CpaBHeHHE TTPOIIECCOB (DOTOCHMHTE3a U XEMOCHHTE3a.

JladopaTopnasi padora «CpaBHEHHE TPOIIECCOB OPOKEHUS U JBIXAHUS.

Tema 7. HacnencrBennass uHGopManus U peaau3anus eé B KJeTke

Peakuuu marpuuHoro cuHtesa. lIpuHIMI KOMIUIEMEHTApHOCTHU B peaKUUsAX MaTPUYHOIO
cuHTe3a. Peammsanms HacneAcTBeHHON wuHGopManuu. [eHeTHYeckuil KoJ, €ro CBOWCTBA.
Tpanckpunuust — matpuuHbiii cuHTte3 PHK. IlpuHOMOBI TpaHCKpUINIIMK: KOMILUIEMEHTAPHOCTb,
AHTUIApAIENbHOCTh, ACUMMETPUYHOCTb. Cospesanue mampuunvix PHK 6 sykapuomuueckoii
knemke. Hexooupyrowue PHK.

Tpancnsmuss u e€ sranel. Yuactue TpaHcnopTHbix PHK B OmocuuTese Oenka. VY ciioBus
O6uocunTesa 6enka. KonupoBanue aMuHOKHUCIOT. Ponb pubocom B GocuHTEe3e Oemka.

Coepemennvie npeocmasnenusi o cmpoenuu 2erog. OpraHusanys reHomMa y IMpOKapuoT U
JyKapuoT. Perynsius akTUBHOCTH T'eHOB y npokapuoT. ['unore3a onepona (®. XKakob, K. Mano).
Monexynapuvie mexanuzmvl IKCnpeccuu 2eHo8 y sykapuom. Ponb xpomamuna 6 pecynayuu pabomoi
eenos. Perynsanuns oOMEeHHBIX IpoleccoB B KieTke. KiieTounslil romeocras.

Bupycbl — HekneTounble (GOpMBbl KHU3HM U OO0JMratHele mapasutbl. CTpoeHHEe MPOCTHIX U
CJIO’KHBIX BUPYCOB, PETPOBUPYCOB, OakTeprodaroB. JKusnennwiii yuxn JJHK-codeporcawux aupycos,
PHK-cooeporcawux supycos, bakmepuogacos. Oopamuas mpanckpunyus, pesepmasd, UuHmezpasa.

Bupychsie 3a6oneBanus yenoseka, )xuBoTHbIX, pacternuid. CITN]J], COVID-19, couunanbubie u
MEJUIIMHCKHE MTPOOIEMBI.

Buoungpopmamuka: unmeepayus u ananuz 6omvuux maccusog («bigdatay) cmpyxmyphoix
buonoeuueckux oannvix. Hanomexunonoeuu ¢ 6uonocuu u meouyune. Ilpoepammupyemoie gynkyuu
benxos. Cnocobvi 00cmasKu 1eKapcms.

JdemMoHCcTpanuu

IToptpetsi: H. K. Konbnos, /1. 1. UBaHOBCKUH.

TaGnuue! u cxemsl: «buocunres 6enkay, «I'eHeTnueckuit Koy, «Bupycs», «bakrepuodarny.

IpakTnueckas padora «Co3manne MOACIHA BUPYCay.

Tema 8. /Ku3HeHHBbIH HUKJ KIETKH

Krerounsrit uki, ero nepuoasl u peryisnus. Marepdasza u muto3. OCOOEHHOCTH MPOIIECCOB,
npotekatonux B uHTepdaze. [logroroBka kmerkum K  geneHuto. [IpecwHTETHYECKUIt
(MOCTMUTOTHYECKU), CHHTETUYCCKUH W TMOCTCHHTETHYECKHH (MPEMHUTOTHYCCKUN) TEePUOJIbI
UHTEpQa3bl.

Marpuunsiii  cunte3 JHK -  permmukaums.  Ilpunmuner  permukamuu — JIHK:
KOMIUIEMEHTapHOCTb, TOJYKOHCEPBATUBHBIN CUHTE3, aHTUIIAPAIJIEIbHOCTh. MeXaHU3M perIMKauu
JHK. Xpomocomsl. CTpoeHne xpoMocoM. Temomepsl U Tenomepasa. XpOMOCOMHBINH HabOp KIETKU
— Kapuotun. JIMIUIOMIHBIM M TamIouIHbI HaOOpbl XpoMocoM. ['OMoJIOrHMYHBIE XPOMOCOMBI.
[TosoBBIE XPOMOCOMBI.

[enenne knetkn — Muto3. CTaiuu MUTO3a U IIPOUCXOSIINE B HUX IPOLECCHL. THUIIBI MUTO3A.
Kapunokunes u nurokunes. buonornueckoe 3HaueHuE MUTO3A.
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Perymnsmus muroTrueckoro nukia kietku. [IporpaMmMupyemast kierounasi ruOenb — arnornTos.

Knerounoe sapo, XpoMocombl, (pyHKIIMOHANbHAS T€HOMUKA. Mexanuzmsl npoaughepayuu,
ouggepenyuposxu, cmapenus u eubenu kiemok. «lugpposas xiemrka» — ououngopmamuueckue
Mooenu QYHKYUOHUPOBAHUS KIeMKU.

JlemoHCcTpanu

Tabmuubr 1 cxembl: «KU3HEHHBIM LUK KIETKH», «Muto3», «CTpoeHue XpoMOCOM,
«Pennmukanus JJHK».

OO0opynoBaHue: CBETOBOM MUKPOCKOI, MUKpOIIpenapaTsl: «MHUTO3 B KJIIETKaX KOPEIIKa JIYKay.

JlabopaTopHasi padora «/3yuyeHre XpOMOCOM Ha TOTOBBIX MUKPOIMpPEapaTaxy.

JladopaTopnasi pabdora «HaOmoneHne MHTO3a B KIIETKaX KOHYMKA KOpeIiKa Jyka (Ha
TOTOBBIX MUKpOIIpEnaparax)y.

Tema 9. Ctpoenue u GyHKIUM OPraHU3MOB

Buonornueckoe  paszHooOpazue OpPraHU3MOB. OnHOKIIETOUHBIE, KOJIOHUAJIbHBIE,
MHOT'OKJIETOUHBIE€ OpPTraHU3MBI.

OCOOCHHOCTH CTPOEHUS M KU3HEACATEIbHOCTH OJIHOKJIETOYHBIX OpraHu3MOB. bakrepuu,
apxeu, OJHOKIIETOYHbIE T'PUObI, OIHOKJIETOYHBIE BOAOPOCIH, IPYrue MpOTHCTHL. KonoHuanbHbIE
OpraHU3MBI.

B3auMocBsI3b yacTeld MHOTOKJIETOYHOIO OpraHu3Ma. TKaHW, OpraHbl U CHUCTEMbI OPraHOB.
Opranusm kak eauHoe 1enoe. ['omeocras.

Tkanu pactenuii. TUnbl pacTUTENTBHBIX TKaHEW: 0Opa3oBaTeIbHAasl, TOKPOBHAS, TPOBOISIINAS,
OCHOBHasi, MexaHnnueckasi. OCOOEHHOCTH CTPOCHHUsI, PYHKITUH W PACHOJIOKECHUS TKaHEH B OpraHax
pacTeHui.

TKaHM KUBOTHBIX U YEJIOBEKA. THIBI )KUBOTHBIX TKaHEH: AMUTEINAIbHAS, COCAUHUTENbHAS,
MbIllIeYHas, HepBHas. OcoOEHHOCTU CTpoeHUs, (PYHKIMHA M pPacHoONOKEHUsS TKaHEH B OpraHax
JKUBOTHBIX U YEJIOBEKA.

Opransl. BereraTuBHble U reHepaTUBHBIE OpraHbl pacTeHU. OpraHbl U CUCTEMBI OPTaHOB
JKUBOTHBIX U 4yesoBeka. yHKIIMU OPraHOB M CUCTEM OPIaHOB.

Ornopa tena opranu3moB. Kapkac pacrenuii. CkeneTsl OTHOKJIETOYHBIX U MHOTOKJIETOYHBIX
JKUBOTHBIX. HapyxHbIil 1 BHyTpeHHMI ckeneT. CTpOeHUE U TUIIbI COEAMHEHUS! KOCTEH.

JIBm>xeHrne opraHnu3MoB. [[BIKeHHE OMHOKIETOYHBIX OPTraHU3MOB: aMEOOUTHOE, KI'YyTHKOBOE,
pecHHYHOe. JIBM)KEHHME MHOIOKJIETOYHBIX PACTEHHMH: TpPONU3MblI M HAcTUU. JIBH)KEHHE
MHOT'OKJIETOUHBIX KUBOTHBIX M U€JIOBEKa: MbllleuHas cuctema. Peduekc. CkeneTHble MBILIIBI U UX
pabora.

[Intanue opranmsmoB. Ilormomenue BOABI, YTIEKUCIOrO ra3a M MHUHEPAIbHBIX BEIIECTB
pactenusamu. [luranue >kuBOTHBIX. BHYTpUIIOIOCTHOE U BHYTPHUKJIETOUHOE nuieBapeHue. [lutanue
MO3BOHOYHBIX JKMBOTHBIX. OTHeNbl MNUILEBAPUTEIBLHOTO TpakTa. [luieBapuUTENnbHbBIE KENE3Bbl.
[InmeBapuTenbHas CHCTEMA YEIOBEKA.

Jpixanue opraHu3MoB. [[pixanue pactenuil. [Ipixanue >kuBoTHBIX. [uddy3us razoB yepes
MOBEPXHOCTh KieTku. KokHoe npixanue. JlpixatenpHas moBepxHOCTh. KaOepHoe u nErodHoe
JbpIXaHue. J{pIxaHue Mo3BOHOYHBIX KUBOTHBIX U YEJIOBEKA. DBOJIOLIMOHHOE YCIOKHEHUE CTPOCHUS
JErKUX IMO3BOHOYHBIX )KMBOTHBIX. JIpIXaTeabHas CUCTEMA YeTI0BEKA. MeXaHU3M BEHTHIIALIMY JIETKUX
y NITUIl ¥ MIIGKOMUTAIOMMX. Perynsuust npixanus. [[pixaTenbHbie 00bEMBI.
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TpancnopT BelecTB y OpraHu3MoB. TpaHCIOPTHBIE CUCTEMBI pACTEHUH. TpaHCIOPT BEIIECTB
y )kuBOTHBIX. KpoBeHocHast cuctema u e€ opranbl. KpoBeHOCHas cuctema mo3BOHOYHBIX KUBOTHBIX
u uyenoBeka. Cepie, KpOBEHOCHbIE cOCyAbl U KpoBb. Kpyru kpoBooOparieHus. JBOTIOIUOHHbIE
YCIIO)KHEHUSI CTPOCHHSI KPOBEHOCHOW CHCTEMBI IMO3BOHOUYHBIX JKMBOTHBIX. Pabora cepama u eé
perymsus.

Beiienenne y opranu3moB. Belnenenwe 'y pacteHuidl. BblneneHue y  KMBOTHBIX.
CokparurensHbie Bakyonu. Opranbsl BeineiaeHus. OuiabTpalus, CeKpenus U o0paTHOEe BCachIBAaHUE
KaK MEXaHM3Mbl pa0oThl OpraHoB BbiIeieHUs. CBS3b TMOJOCTH Tela C KPOBEHOCHOW U
BBIJICJIUTENLHOM cucTeMaMu. Boljienenre y mo3BOHOYHBIX )KMBOTHBIX U 4yenoBeka. [Touku. Ctpoenue
u pyHkunoHupoBanue Hedpona. OOpa3oBaHKE MOYH y YEIIOBEKA.

3amuTa y OpraHu3MoB. 3allUTa Y OJHOKIETOYHBIX OpraHu3MoB. Criopbl OaKkTepuil U LUCTHI
npocTemmx. 3amuTa y MHOIOKIETOYHbIX pacteHuil. Kyrwkyna. CpeacTtBa MacCMBHOM U
XUMUYECKOH 3auThl. DUTOHIUIBI.

3alnTa y MHOTOKJIETOUHBIX )KMBOTHBIX. [[OKpOBBI M X MPOU3BOJAHBIE. 3alUTa OPraHU3Ma OT
Oonesneil. UMMyHHast cuctema yenoBeka. KineTounslil u ryMopanbHbIi UMMYHHUTET. Bpox1€HHBIN 1
npuoOpeTEHHbIN criennduueckuii UMMYHUTET. Teopus KiIoHaNbHO-cenekTuBHOro ummynurera (I1.
Opnux, ®. M. bepuer, C. Tonerasa). BocrianurenbHble OTBETHl OpraHu3MoB. Poib BpOKIEHHOTO
MMMYHUTETA B Pa3BUTHH CUCTEMHBIX 3a00JI€BaHUM.

Pa3apakuMoCTh 1 peryssiius y OpraHu3MoB. Pa3ipaXuMoCTh y OJHOKJIETOYHBIX OPTaHU3MOB.
Takcucel. PazipaxxumMocTb 1 peryisiius y pacrenuil. PocToBble BemiecTBa U UX 3HaYCHHE.

Hepshas cuctema u pediaexTopHas peryiasuus y *KUBOTHbIX. HepBHas cuctema u e€ oTJenbl.
DBOJIOIIMOHHOE YCIOKHEHUE CTPOCHUSI HEPBHOM CUCTEMBI Y )KMBOTHBIX. OTIENbI TOJIOBHOIO MO3Ta
MO3BOHOYHBIX )KUBOTHBIX. Pepriexc u pednexropnas nyra. besycnoBHbie U ycioBHbIE peIeKCHI.

['ymopasibHast perynsiuust M SHIOKPUHHAsT CHCTeMa >KMBOTHBIX U 4elioBeka. JKemnesbl
SHJOKPUHHOU CUCTEMBI U X TOPMOHBI. JleiicTBHE ropMOHOB. B3auMOCBSI3b HEPBHOM U 3HIOKPUHHOM
cucteMm. ['unoranamo-runodusapHas cucTema.

JdemMoHCcTpanuu

[Toptper: U. I1. ITaBnoB.

Tabmumbel U cxeMbl: «OTHOKIETOUHBIE BOJOPOCIN», «MHOTOKIETOYHBIE BOAOPOCII,
«bakrepuny, «lIpocreimme», «Opraibl HBETKOBBIX pacTeHU», «CUCTEMBbI OPTaHOB MTO3BOHOYHBIX
JKUBOTHBIX», «BHYTpeHHee cTpoeHue HaceKoMbIx», «Tkanu pacteHuit», «KopHeBble CHUCTEMBI»,
«Ctpoenue crebmsn», «CTpoeHre TUCTOBOM TUTACTUHKNY, « TKaHM )KHUBOTHBIX», «CKEJIET YeToBeKay,
«IIumeBaputenbHas cucteMa», «KpoBeHocHas cucteMay, «JlpixatenbHas cucrema», «HepBHas
cucreMay, «Koxay, «Mpblmieynas cucrema», «BelienurensHas cucremMay, « JHAOKpPUHHAS CUCTEMAY,
«Ctpoenue wpimnb», «MUMmmynurer», «KuiedHomnonoctHeie», «Cxema TUTaHUS PACTCHUINY,
«KpoBEeHOCHBIE CUCTEMBI MO3BOHOYHBIX KUBOTHBIX», «CTpoeHue rufpb», «CTpoeHUe MIIaHapuny,
«BHyTpeHHEEe cTpoeHHEe A0XaAeBoro uepmsi», «HepBHas cucrema peio», «HepBHas cucrema
narymkny, «HepBHas cucrema npecMbikaromuxcs», «HepBHas cucrema ntuny, «HepBHas cuctema
MIIeKonuTaromuxy, «HepBHas cuctema yenoBekay, «Pediexcy.

O6opynoBaHHe: CBETOBOM MHKPOCKOI, MHKpPOIpenapaThl OJHOKIETOYHBIX OPraHU3MOB,
MUKpONpPENnapaTsl TKaHEW, PAKOBUHBI MOJUIFOCKOB, KOJUIEKI[UM HACEKOMBIX, UIJIOKOXKHUX, YKUBbIE
IK3EMILISIPhl KOMHATHBIX PACTEHHH, repOapuu pacTeHHW pa3HBIX OTIENOB, BIAXKHBIC Mpenaparhl



12

’KUBOTHBIX, CKEJIEThl MMO3BOHOYHBIX, KOJJIEKIIMH OECIO3BOHOYHBIX JKMBOTHBIX, CKEJIET YelIOBeKa,
o0opynoBaHue ISl JEMOHCTPAIMH MOYBEHHOT'O0 U BO3IYIIHOTO MUTAHUS PACTEHUH, paCIICTIIICHIS
Kpaxmaina u OeNnkoB IMoj JeiicTBHeM (pepMeHTOB, 00OpYyAOBaHMUE Ui JEMOHCTPALUU OIMBITOB IO
M3MEPEHUIO JKU3HEHHON EMKOCTH JIErKUX, MEXaHU3Ma JbIXaTEIbHBIX ABUKEHUN, MOJIEIIH T'OJIOBHOT'O
MO3ra pa3IMYHbIX )KUBOTHBIX.

JlabopaTopnasi padora «/3yueHue TKaHeil pacTeHUI.

JlabopaTopHasi padora «/3yueHne TKaHel )KUBOTHBIX).

JlabopaTopnasi padora «/3yueHue opraHoB IIBETKOBOTO PACTEHUSI.

Tema 10. Pa3mHoOKeHHe 1 pa3BUTHE OPTaHU3MOB

®DopMBbI pa3MHOXKEHHsI OPTAaHU3MOB: Oecrojioe (BKJIIOYas BEr€TaTUBHOE) M IMOJ0BOE. Bubl
0ecIIooro pa3sMHOXKEHHS: TOYKOBaHKE, CIOPYIISALUS, (hparMeHTAIHs, KIIOHHPOBAHUE.

ITonoBoe pazmuoxxenue. [lonoBeie kieTku, Win rameTel. Meio3. Ctaguu meitoza. [loBenenue
xpomocoM B Meiio3e. Kpoccunrosep. bronorudecknii cMbIcit Meiio3a M II0JI0BOro mpouecca. Melos
Y €r0 MECTO B )KM3HEHHOM IIUKJIE OPTaHU3MOB.

[Ipen3apoapimeBoe pa3suthe. ['amerorenes y >kuBoTHBIX. [TomoBeie sxene3pl. OOpa3oBaHue U
pa3BUTHE NOJOBBIX KIeTOK. CriepMarorene3 u ooreres. CTpOEHUE MOJIOBBIX KIETOK.

OmogoTBOpeHHEe M SMOpPHUOHAIBHOE pPAa3BUTHE JKUBOTHBIX. CrOCOOBI OIJIOJIOTBOPEHUS:
HapyxHoe, BHyTpeHHee. [lapTeHorenes.

WuauBuayalibHOE pa3BUTHE OPraHU3MOB (OHTOrE€HE3). DMOPHOIOrUs — Hayka O pa3BUTHUU
opranu3mMoB. Mopghozcernez — 00Ha uz 2nasHvlx npobaem smopuonocuu. Konyenyus mopghozenos u
Mmooenu mopghozenesa. Ctamguu >SMOprOreHe3a )KUBOTHBIX (Ha mpuMepe Jisryiiku). pooienne. Turbl
npoOnenust. [Jemepmunuposannoe u Hedepmunuposannoe opoodnenue. bnacmyna, munvr 6aacmyn.
OcobeHHOCTH APOOJICHUST MIICKOMHUTAIOMNX. 3apOJIbIMIeBbIe JIMCTKU (TacTpyJsius). 3akiiaaka
OpPraHoB M TKAaHEN W3 3apOABILIEBBIX JIMCTKOB. B3aMMHOE BIIMSHHUE YacTe pa3BHUBAIOLIETOCS
3apojpiia (SMOpHOHANIbHAS WMHIYKIMS). 3aKiajka IJaHa CTPOEHHUs KMBOTHOTO KakK pe3yJbTaT
HMEpapXUUYECKUX B3aMMOJICHCTBUM TeHOB. BriusHue Ha 3>MOpHOHAIBLHOE PA3BUTHUE PATHUYHBIX
(baKkTOpOB OKpY’KAIOIIEH CPEIBI.

Poct u paszButue xuBoTHbIX. [locTamMOpuoHanbHbIil nepuof. [Ipsimoe u Henpsimoe pa3BUTHE.
PazButne ¢ meramopdo3omM y O€ClO3BOHOYHBIX W TO3BOHOYHBIX JKHUBOTHBIX. buonormueckoe
3HAUYEHHUE TIPSIMOTO W HEMPSMOTr0 PAa3BUTHs, WX pacHpoCTpaHEHWE B TMPHUPOJE. THIBI pocTa
KUBOTHBIX. DaKTOPBI PErysIUU pOCTa >KUBOTHBIX M 4enoBeka. CTaauud MOCTIMOPUOHAIBLHOTO
pa3BUTHUS y KUBOTHBIX M uenoBeka. Ilepuonpl oHTOrenesa uenoBeka. CrapeHHe UM CMeEpTh Kak
OMOIOTHYECKHE TTPOLIECCHI.

PasmHokeHue u pazButue pacteHuid. ['amerodut u criopodur. Meio3 B )KU3HEHHOM ITUKIIS
pactenuii. OOpa3oBanue crop B mpoiecce Meiosa. ['amerorenes y pacteHuid. OmionoTBOpPEHUE U
pa3BUTHE PACTUTEIBHBIX OPraHU3MOB. JIBOITHOE OIJIONOTBOPEHUE Yy IIBETKOBBIX PACTEHHII.
OO0pa3oBaHue 1 pa3BUTHE CEMEHHU.

MexaHu3MBbI PETYISIIIUN OHTOI'€HE3a Y PACTEHUM U )KUBOTHBIX.

JleMoOHCTpanuu

[Toptpetsr: C. I'. Hapamun, X. [lIneman.

Tabnaunsl 1 cxembl: «BererartuBHoe pa3MHOXKEHUE», «THIBI OECIONOro pPa3MHOKEHHS,
«Pa3sMHOXEHNE XITAMUIOMOHAbI», «Pa3zMHOXKEHUE 3BIIIEHBIY, «PasMHOXKEHUE TUIPBY, «Meio3y,



13

«Xpomocombl», «['amerorenesy, «CTpoeHUE SMUEKIETKA U criepMaro3ongay, « OCHOBHbIE CTaJNHU
OHTOreHe3a», «lIpsAmoe u HenpsAMoe pasBUTHE», «Pa3BUTHE MaICKOro KykKay, «Pa3sButue capanumn»,
«Pa3BuTHne nArymkm», «/BolHOE OMIOAOTBOPEHME Yy LBETKOBBIX pacTeHU», «CTpOeHHE CeMsiH
OJTHOJOJIBHBIX U JBYAOJBHBIX PAaCTeHMI», «KU3HEHHBIN LUK MOPCKOM KamycTbl», «KU3HEHHBIN
LUK MXay, < KU3HEHHBIA LUK TATIOPOTHUKAY, «)KM3HEHHBIN LMK COCHBI.

O06opynoBaHHe: CBETOBOH MHKPOCKOI, MHUKPOIIPEIapaThl SHICKICTOK M CIEPMAaTO30HIOB,
Mozenb «LluKT pa3BUTHS JIATYILIKK.

JladopaTtopnasi paGora «l3ydyeHwe CTpoeHHs TIOJMOBBIX KIETOK Ha TOTOBBIX
MUKpOMpEenapaTax».

IIpakTnyeckass padora «BbIABIEHHE NPU3HAKOB CXOJICTBA 3aPOJBIINICH IMO3BOHOYHBIX
JKUBOTHBIX.

JlaGopaTtopHas padora «CTpoeHHE OPTraHOB Pa3MHOKEHHUS BBICIIUX PACTEHUI.

Tema 11. 'eHeTHKA — HAYKA 0 HACJEACTBEHHOCTH U MI3MEHYMBOCTH OPraHNU3MOB

Hcropust cTaHOBICHUS U pa3BUTHS TeHETHKHU Kak Hayku. Paboter I'. Mennens, I'. ne ®pu3a, T.
Moprana. Ponb oreyecTBeHHBIX yu€HBIX B pasButuu reHetuku. Padorer H. K. Kompmosa, H. U.
Basunosa, A. H. benosepckoro, I'. JI. Kapneuenko, 0. A. ®umunmuenko, H. B. Tumodeena-
Pecosckoro.

OCHOBHBIE TEHETHMYECKHE MOHATHS W CHUMBOJBI. ['OMOJOrMYHBIE XPOMOCOMBI, AJIEIbHBIE
TeHbl, aJbTePHATHUBHBIC TIPU3HAKH, JIOMHUHAHTHBIM ¥ PELECCUBHBIA TMPHU3HAK, TOMO3UTOTA,
TeTepO3UroTa, YUCTasl JUHUSA, THOpHAbI, TeHoTur, (eHoturn. OCHOBHBIE METOIbI TEHETHKH:
TUOPHUIOJIOTMYECKUH, ITATOTIOTMUECKHUM, MOJIEKYIISIPHO-TEHETUYECKUMN.

JleMoHCTpanun

[Toptpersi: I'. Mennens, I'. ne @pus, T. Mopran, H. K. Konsuos, H. U. BaBunos, A. H.
Bbenozepckwii, I'. 1. Kaprieuenxko, FO. A. ®ununuenko, H. B. Tumodeer-PecoBckuii.

Tabauis! u cxeMbl: «MeTobl TeHETUKIY, «CXEMBbI CKpEIIBAHUS.

Jla6opaTopnasi pa6ota «J/Ilpo3odmiia kak 00bEKT TEHETHUECKUX HCCIICTOBAHUI.

Tema 12. 3aK0HOMEPHOCTH HACJIEICTBEHHOCTH

Monorubpunnoe ckpemniuBanue. [lepBolit 3akoH MeHienst — 3aKoH eTuHo00pa3us THOPUIOB
nepBoro nokojeHusi. IlpaBuno gomunupoBanus. Bropoil 3akoH MeHpaenss — 3aKOH pacileryieHus
npu3HaKkoB. [{uTomornueckre OCHOBBI MOHOTHOPUIHOTO CKpEIIMBaHus. [ umore3a 4ucToThl raMer.

Ananusupytouiee ckpemubanue. [IpomexxyTounslii xapakrep HacienoBaHus. Paciieruienue
IIPU3HAKOB MPH HETIOJTHOM JOMUHUPOBAHUHU.

JurubpunHoe ckpenuBanue. TpeTuit 3aKkoH MeHiens — 3aKOH He3aBUCUMOT0 HAaClIeIOBAHHUS
npu3HakoB. L{utonornueckue 0OCHOBBI AUTHUOPUTHOTO CKPEIIMBAHUSI.

CueruienHoe HacienoBanue npusHakoB. Paborer T. Moprana. CuemieHHOe HacielIoBaHHUE
TE€HOB, HAPYILIEHUE CLIETUICHHUS MEX1y TeHaMH. XpOMOCOMHAs TEOPHS HACIEICTBEHHOCTH.

l'enernka mosna. XpOMOCOMHBIM MEXaHU3M ONpENENEHUs Iojla. AyTOCOMBI U IIOJIOBbIE
XpOMOCOMBI. ['OMOraMeTHbli M TeTeporaMeTHbIl mos. ['eHeThueckass CTPYKTypa THOJOBBIX
xpomocoM. HacienoBanue npru3HaKoB, CHEIUIEHHBIX C [TOJIOM.

l'enotun kak wnenoctHas cuctema. [lmeloTponuss — MHOXXECTBEHHOE JCMCTBUE TEHA.
MHOXeCTBEeHHBIM ~ ajuienu3M. B3aumopaelcTBue HealIenbHbIX T'eHOB. KOMIIEMEHTapHOCTbD.
Onucras. [Tonumepus.
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['eHeTHUeCKM KOHTPOJIb Pa3BUTHSL pPACTEHUM, >KUBOTHBIX M 4YEJIOBEKa, a TaKxke
(UBHOIIOTUYECKUX TPOIECCOB, TOBEICHUSI W KOTHUTUBHBIX (DYHKIUH. ['eHeTHdYecKre MeXaHU3MBI
cUMOMOreHe3a, MEXaHU3Mbl B3aHUMOJCHCTBUS «XO35SUH — Mapa3uT» U «XO3IUH — MHUKPOOHOMY.
I'enernueckue acmneKkTbl KOHTPOJIS U U3MEHEHMsI HACJIEICTBEHHOM HMH(QOpPMALlMU B IOKOJIEHUSAX
KJIETOK U OpPTraHU3MOB.

JleMoHCcTpanuu

IToptpersl: I'. Menaens, T. Mopran.

Tabmuubr u cxembl: «llepBbiit U BTOpOM 3aKkoHBI Mennens», «Tperuii 3akoH Mennuemns»,
«Ananuzupyrouiee ckpemuBanue», «HemonHoe noMunHupoBaHuey», «CHENIEHHOE HACIeI0BaHUE
NPU3HAKOB Yy Jpo3oduibl», «l'eHeruka mona», «Kapuorun venosekay, «Kapuorun apozopuiibn,
«Kapuotun ntutisl», « MHOXXECTBEHHBIN ajienu3my», «B3auMmoielicTBre reHOBY.

OOopynoBaHue: MOJENb Ul JEMOHCTpAIlMd 3aKOHOB €IUHOO00pa3vs THOPUIOB TMEPBOTO
NOKOJIEHUS] M pAaCIUEIUICHUs] NPU3HAKOB, MOJAEIb A JAEMOHCTPALlUM 3aKOHA HE3aBHUCHMOIO
HACJIEeI0BAHMS MPU3HAKOB, MOJENb ISl JIEMOHCTPAlMU CLEIUIEHHOIO HacleqOBaHUsl MPU3HAKOB,
CBETOBOW MHUKPOCKOII, MUKponpenapar: «Ipozoduay.

IIpakTuyeckass paGora «/3ydeHue pe3yabTaTOB MOHOTHOPHAHOTO CKpPEUIUBAHUS Y
JPO30QITBI.

IIpakTuyeckass padora «M3ydyeHne pe3ynbTaTOB TUTHOPHIHOTO CKPEUIMBAHUS Y
TPO30(DHITBIY.

Tema 13. 3akoHOMEpHOCTH H3MEHYNBOCTH

B3auMopeiictBue TeHoTMNa W cpenbl npu  (GopmMupoBaHHHM (eHoTuna. M3MEHYMBOCTH
npu3HakoB. KauecTBeHHbIEC 1 KOJTMYECTBEHHBIE MPU3HAKU. BUbl ”3MEHUNBOCTHU : HEHACIIEICTBEHHAS
Y HaCJIeICTBCHHAsI.

MoudukanroHHas H3MEHYUBOCTh. Ponb cpeasl B (OpMUPOBAaHMHM MOAM(PUKAIIMOHHOM
u3MeHunBoctd. Hopma peakium mnpusHaka. BapuanuoHHblil psa v BapuanuoHHas kpuBas (B.
Noranncen). CpolicTBa MoM(UKALIMOHHOW H3MEHYUBOCTH.

I'enotunuueckass u3MeHYMBOCTh. (CBOMCTBA TE€HOTUIHMYECKOW HW3MEHUYMBOCTU. Buasl
TEHOTUITMYECKOM U3MEHYMBOCTH: KOMOMHATHUBHAS, MyTal[dOHHAsI.

KombunatuBHass m3MeHYMBOCTh. Meio03 W TMOJNIOBOM TPOIECC — OCHOBa KOMOWHATHUBHOM
M3MEHYMBOCTU. Pojb KOMOMHATUBHON M3MEHUYMBOCTH B CO3/1aHUU T€HETUYECKOr0 pazHooOpasus B
Ipeesnax OqHOoro BUJA.

MyranvoHHass W3MEHYMBOCTb. Buabsl MyTanMili: TE€HHbIE, XPOMOCOMHBIE, T'€HOMHBIE.
CrnoHTaHHbIE W WHAYIUPOBAHHBIE MYyTaluu. SaepHble W LUTOIUIA3MAaTUYECKUE MYTallUHU.
ComaTuyeckue 1 oJIoBble MyTalvu. [ [puunHbl BOSHUKHOBEHUS MyTalllil. MyTareHsl 1 UX BIMSTHUAE
Ha OpraHu3Mbl. 3aKOHOMEPHOCTH MYTAlMOHHOI'O IIpolecca. 3aKOH T'OMOJIOTMYECKUX pPSJOB B
HacnencTBeHHoN u3MenunBocty (H.M. Bapuno). BHesnepHas n3aMeHYMBOCTh U HACTIEACTBEHHOCTD.

Onueenemuxa U INUSEHOMUKA, PONb INUSEHEMUYECKUX (Hakmopos 6 HaAcie008aHuu u
UBMEHYUBOCMU (heHOMUNUYECKUX NPUSHAKOB V OP2AHUZMOS.

JleMoOHCTpanuu

[Toptpetsr: I'. ne @pus, B. Moranucen, H. 1. BaBunos.
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Tabmumsl 1 cxembl: «Bunbl usMeHunBoctuy», «MonudukanroHHas HW3MEHUYUBOCTDHY,
«KoMOuHaTHBHAS M3MEHUUBOCTHY, «Meiio3y», «OmnogorBopenney», «l eHeTrndeckue 3a00reBaHUs
yesoBekay, « Buasl mytaruiiny.

OOopynoBaHue: JKHBBIE M TepOAPHBIC OJK3EMIUISAPHl KOMHATHBIX PACTCHHH, PUCYHKHU
(dororpadum) )KUBOTHBIX C PA3TUYHBIMHU BUJAMH U3MEHUHNBOCTH.

JladbopaTtopnass  pabora  «lcciemoBaHue — 3aKOHOMEpHOCTEH  MOAM(UKAIIMOHHOU
n3MeH4YUBOCTHU. [locTpoeHre BapualiMOHHOr 0 psifia U BapUallMOHHON KPUBOM».

IIpakTuyeckas padora «Myrtanun y apo30duiibl (Ha TOTOBBIX MUKPOIMpPEapaTax ).

Tema 14. I'eHeTHKA YesI0BeKa

Kapuorun uyenoBeka. MexayHapoaHas mporpaMMa HCCIIeIOBaHUS FeHOMa YesioBeka. MeTo bl
U3YYCHUsT TCHETUKH  4YelIOBEKa: TIeHEalOrMYecKHil,  OJHM3HEINOBBIH, I[MTOr€HETUYCCKUIA,
MOMYJISUOHHO-CTATUCTUYECKUH,  MOJIEKYJIApHO-TeHETHYEeCKU. COBpPEMEHHOE  OIpEJEIICHHE
TE€HOTHIIA: TTOJTHOTEHOMHOE CEKBEHUPOBAHUE, FT€HOTUIIMPOBAHKUE, B TOM yucie ¢ noMouipro [11IP-
aHanuza. HacnencrBennsle 3a0oneBanus yenoBeka. ['eHHbIE U XPOMOCOMHBIE OOJE3HU YellOBEKa.
bone3snu ¢ HacnenCTBEHHOW MPEIpacloiOKEHHOCThIO. 3HAYCHHE MEAUIIMHCKON TE€HETUKH B
NPEIOTBPAICHUH W JIEYCHHH TEeHEeTHYEeCKHX 3a0oieBaHMil dYenoBeka. MeIuKo-TeHEeTHYeCKoe
KOHCyNbTUpOoBaHue. CTBOJIOBbIE KIETKH. [[OHSATHE «TE€HETHYECKOro rpy3a». DTHUYECKHE AaCTICKThI
WCCIIEJIOBaHMI B 00JaCTH PEIaKTHPOBAHMS T€HOMA U CTBOJIOBBIX KJIETOK.

['enetndeckne (HakTOpbl TOBBIMICHHOW YYBCTBUTEIBHOCTH YEJIOBEKa K (U3HYECKOMY H
XMMHYECKOMY 3arpsA3HEHUIO OKPYKaroLIEN cpelibl. [ eHeTnueckas nmpeapacioiokKeHHOCTh YeIOBEKa
K [TaTOJIOTUSIM.

JleMoHCcTpanuu

Tabaunsl u cxembl: «Kapuorun uyenoBeka», «MeToapl W3y4eHHs] TEHETHKU YENIOBEKay,
«["eneTnueckue 3a00JIEBaHUS YETTOBEKAY.

IIpakTnyeckas padora «CocTaBieHue U aHAIU3 POJOCIOBHOIN».

Tema 15. Cenrexkniusi opranusmMoB

JlomecTukanus v cenexuus. 3apokIeHue ceaekunu u qomectukannu. Yuenue H. 1. BaBunosa
o LlenTpax mpoUCXOXJIEHUS U MHOT000pa3usi KyJIbTypHBIX pacTeHUuH. Poib cenmekiuu B cO3gaHuu
COpPTOB PAacTeHHil M MOpoj KUBOTHBIX. CopT, mopoja, mMTamMM. 3aKOH TOMOJOTMYECKUX PSIOB B
HacieacTBeHHoW n3MenunBocTH H. M. BaBuioBa, ero 3HaueHune Juisi CENeKIIMOHHON paboTHI.

Metonbl ceneKuoHHONH palboThl. MICKyCCTBEHHBI OTOOp: MAacCOBBIM M MHIUBHUAYaJIbHBIH.
OTtanbl KOMOMHAIMOHHOW cenekiuu. McneiTanue mpousBomuTenel mo moromMctBy. OTbOop MmO
TEHOTUIY C TOMOIIBIO OIEHKH (DEHOTHIIA MOTOMCTBA U OTOOp MO TEHOTHITY C TMOMOIIBIO aHAIU3a
JHK.

HckyccTBeHHBIM MyTareHe3 Kak METOJl CEJICKIMOHHOM paborel. PaguanuoHHbld U
XUMHUYECKUN MyTareHe3 Kak HCTOUHUK MyTallui y KyJIbTYypHBIX opM opranu3moB. Mcnoiap3oBaHue
TEHOMHOTO PEIAaKTHPOBaHMS W MeToJ0B pekoMOuMHaHTHbIX JIHK s momydenuss McxomHOro
MaTepuala Jisi CeJIeKIUU.

[Tonyuenue  nonumionnoB.  BHyrpuBugoBass — rubpujausauusa.  brnuskopoacTBeHHoe
CKpelllMBaHue, UiIu HHOpUIHT. HepoacTBeHHOE CKpelluBaHue, Wi ayropuaunr. ['ereposuc u ero
npuunHbl. Vcnonbs3oBanue rereposuca B cenekuuu. OtmanénHas rubpuausanus. [Ipeomonenue
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Oecruionns MEXBUIOBBIX TMOpUAOB. JIOCTHIKEHMsS CENEKLMU PAaCTeHUH M KUBOTHBIX. «3enénas
DPesonIoYusy.

CoxpaHeHME U U3y4EHHE T€HETUYECKUX PECYPCOB KYJIbTYPHBIX PACTEHUHN U UX JUKUX POAUYEH
JUIS CO3JIaHUSI HOBBIX COPTOB U T'MOPUAOB CEIbCKOXO03HCTBEHHBIX KYNbTYp. M3yuenue, coxpanenue
U YnpasieHue 2eHemudeckumMiy pecypcamu CenbCKOXO3AUCMBEHHbIX U NPOMBICIOBbIX HCUBOMHBIX 6
Yensax yAy4uleHus Cywecmeyiowux u Co30aHUs HOBbIX NOpoo, TUHUL U KPOCCO8, 68 MOM YUcie ¢
npUMeHeHUeM COBPEMEHHBIX MeMOO08 HAYUHbIX UCCIe008AHULL, NEPed08blX UOel U NePCNeKMUBHbIX
MEexXHOI02UI.

JleMoHCTpanuu

[Toptpersi: H. Y. BaBuinio, 1. B. Muuypun, I'. JI. Kapneuenxko, I1. I1. Jlykpsinenko, b. JI.
Actaypos, H. boproyr, JI. K. benses.

Tabmuuel u cxembl: «LIeHTpBI IPOUCXOXKAECHUS U MHOrooOpa3us KyJIbTYPHBIX PAacTEHHI»,
«3aKOH TOMOJIOTMYECKUX PSIOB B HACJIEACTBEHHOM W3MEHUYMBOCTHY», «METONIbl CEeNeKIn»,
«Otnanénnas rubpuauszanusy», «Myrareses».

JladopaTopnasi padora «l3ydeHue COpPTOB KyJIbTYpHBIX PACTEHUN U TMOPOJ JAOMAIIHUX
JKUBOTHBIX».

JlabopaTopHasi padora «/3yueHrne METOI0B CEJIEKITUN PACTCHHI.

IIpakTHyeckas padora «lIpuBuBKa pacTeHUN».

Ikekypeusi «OCHOBHBIE METONbI M JOCTHIKEHHUS CENEKIUU pacTeHUN U JKUBOTHBIX (HA
CENIEKIIMOHHYIO CTaHIUIO, IUIEMEHHYIO0 (epMy, COPTOHMCIBITATENIbHBIA YYacTOK, B TEIUIUHYHOE
XO34HCTBO, B JIAOOPAaTOPHIO arpOYHUBEPCUTETA WIIM HAYYHOT'O LIEHTPA)».

Tema 16. BuoTexHOJIOTUsI M CHHTeTHYeCKasi Onosorust

OOBeKThl, HCMNONB3yeMble B OMOTEXHOIOIMH, — KJIETOYHBbIE M TKAHEBBIE KYJIbTYPBI,
MHUKPOOPTaHU3MBI, UX XapaKTepUCTUKa. TpaauinoHHas OMOTEXHOIOTHS: XJIeOoneueHne, moydyeHne
KUCJIIOMOJIOYHBIX ~ IPOAYKTOB,  BHHOJenue.  Mukpobuonorndeckuid  cuHTe3.  OOBEKTHI
MUKpOOHOJI0rndeckux TexHonoruil. [IponsBoacTso Oenka, aMUHOKUCIOT M BUTAMHUHOB.

Co3znanue TEXHOJIOTMHM M NHCTPYMEHTOB LIEJIEHANIPABJIEHHOIO U3MEHEHUS U KOHCTPYUPOBaHUS
T€HOMOB C LIEJIBIO ITOJIY4EHHUSI OPTaHU3MOB U MX KOMIIOHEHTOB, COJIEPKAIIMX HE BCTpEYAIOLIMECs B
npupoae GMOCUHTETHYECKHUE MYTH.

Kierounasg wunxeHepus. Meroasl KyJabTypbl KIETOK M TKAaHEH pPAacT€HUM W IKUBOTHBIX.
Kpuobanku. Comaruueckas rubpuam3anus M coMaTudeckuil smOpuoreHes. Vcmosmbp3zoBaHue
raluIONloB B CEJICKUUU pacTeHUW. [lonyuenue MOHOKNOHANbHbIX anmumen. Hcnonvzosanue
MOHOKNIOHAbHBIX U NOJUKTOHATLHLIX aHmumen ¢ meoduyune. VICKycCTBEHHOE OIUIOJOTBOPEHHUE.
PexkoHCTpyKIMS AWLEKIETOK U KJIOHUPOBAHUE JKUBOTHBIX. METOZ TpaHCIUIAHTALUU SIAEP KIIETOK.
Texnonocuu  0300poGneHUA,  KYIbMUBUPOBAHUA U  MUKPOKIOHANLHO20 — PASMHOICEHUS.
CeNbCKOXO3AUCMBEHHBIX KYIbMYP.

XpOMOCOMHAasi M TE€HHas WH)KeHepus. VICKyCCTBEHHBIM CHHTE3 I'€Ha W KOHCTPYHpPOBaHUE
pexomOuHanTHBIX JIHK. Coszoanue mpanceennvix opeanuzmos. JIOCTUKEHHS W TNEPCHEKTHBBI
XPOMOCOMHOM U T€HHOM MH)KE€HEpUU. DKOJIOrMUECKUEe U dTUYECKUE Npo0IeMbl TeHHON MH)KEHEPHH.

Menununckue O6uorexHonoruu. Iloctrenomuas nudpoBas meaununa. ITLP-auarnocruka.
MeTtabonoMHbIH aHAIN3, FEHOLIEHTPUYECKUI aHAIN3 IPOTEOMA YeJIOBEKa ISl OLIEHKU COCTOSIHUS €T0
310poBbs. Vcnonp30BaHNE CTBOJOBBIX KJIETOK. TaprerHas Tepamnus paka. 3D-OuommxeHepust ams
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pa3palboTku GpyHTaMEHTAIBHBIX OCHOB MEIULUHCKUX TEXHOJIOTUM, CO3aHUS KOMITJIEKCHBIX TKaHEeH
COYETaHHUEM TEXHOJOTHH TPEXMEPHOro OMONMPHHTUHTA M cKaddomauHra Ui peIIeHUs 3a1ad
MEPCOHATTM3UPOBAHHON MEAUIIUHBI.

Co3manne BEKTOPHBIX BakKIMH C IIeNbI0 OOecredeHrss KOMOMHHPOBAHHOW 3aIUTHI OT
BozOymuteneli OPBU, ycraHoBieHHWE MOJEKYISPHBIX MexaHW3MoOB (yHKuuoHupoBanuss PHK-
COJIepKAIX BUPYCOB, BHI3BIBAIOIINX 0COO0 OMacHbIe 3a00IeBaHNs Ye€TI0BEKA U )KUBOTHBIX.

JdemMoHCcTpanu

Tabauis! u cxeMmsl: «/crnonb3oBaHre MUKPOOPTaHU3MOB B MPOMBIIIJIEHHOM MPOU3BOICTBEY,
«Knerounast unxenepus», «['eHHass HHKEHEPUSI.

JladopaTopnasi padora «3yueHne 0ObeKTOB OMOTEXHOIOTHI.

IIpakTHyeckas padora «llonyyeHne MOITOYHOKHUCIIBIX TPOAYKTOBY.

Ikckypeusi «brorexHomorus — BaKHEHIIasi MPOW3BOAUTENbHAS CHJIa COBPEMEHHOCTH (Ha
OMOTEXHOJIOTMUECKOE ITPOU3BOJICTBO)Y.

11 KJIIACC

Tema 1. 3apoxkaeHue U pa3BuTHE IBOJTIOIHOHHBIX NIPEACTABJIEHUI B OMOJIOTHHI

OpomonnonHas teopust U. JlapBuHa. [Ipeanocsuiku BO3HUKHOBEHUS AapBUHHU3MA. JKU3HB U
Hay4Has JearenbHocTh Y. J[apBuHa.

JIBmokymire cuiibl 3Bostolinu BUIoB 1o Y. JlapBHHY (BBICOKasi HHTEHCUBHOCTh Pa3MHOXKEHUS
OpPraHM3MOB, HAaCJI€ZICTBEHHAs HW3MEHYMBOCTb, OOpbOa 3a CyIIECTBOBAHUE, €CTECTBEHHBIH U
UCKYCCTBEHHBII 0TOOp).

Odopmiienne curTeTHYeckor Teopuu 3Bomoruu (CTD). HeliTpanbHas Teopus SBONIOINH.
CoBpeMeHHass 3BONIOLMOHHAS OHOJOTHs. 3HAue€HUE HBOJIOIMOHHON TEOpHH B (HOPMHPOBAHUU
€CTECTBEHHO-HAYYHON KapTHHBI MUPA.

JleMoHCcTpanuu

[Toptpetsl: Apucrorens, K. JInnnei, XK. b. Jlamapk, 3. XK. Cent-Unep, XK. Krosbe, U. Jlapsun,
C. C. YerBepukos, 1. U. llImansrayzen, . Xonneiin, 1. K. benses.

Tabmuuel n cxemel: «Cuctema xuBod npupoasl (mo K. Jlunuero)», «JlecTHula >KUBBIX
cymectB (o Jlamapky)», «MexaHu3Mm (OpMUPOBAHUS MPUCITOCOOTIECHUN y PACTEHUN U )KHBOTHBIX
(mo Jlamapky)», «Kapra-cxema mapuipyra nyremectsus Y. JlapBuna», «Haxonku Y. Jlapsunay,
«Dopmbl 60pbOBI 3a cymiecTBoBaHue», «Ilopombl romyoeit», «MHOroodpasue KyJabTYpHBIX (OpM
Kamyctel», «[lopoapl AOMalIHUX KUBOTHBIX», «(Cxema o0pa3oBaHus HOBBIX BHJIOB (o Y.
HapBuny)», «Cxema COOTHOIIEHHUS JBIKYIIUX CHUJT SBOMIONUNY», «OCHOBHBIE TOJTOXKEHUS
CUHTETHUYECKOM TEOPUHU IBOITIOLIUI.

Tema 2. MUKPO3BOIIOIHA U €€ pe3yJIbTAThI

[omymsiuust kak nsyneMeHTapHas enuHuua 3Boatouud. COBpEeMEHHBIE METONbl OLEHKU
TFeHETUYECKOr0 pa3Hoo0pa3usi U CTPYKTYphl monyisiuil. M3mMeHenune reHodoHa MOmynsauun Kak
AJIEMEHTapHOE SBOJIOIMOHHOE SIBJIEHHWE. 3aKOH TreHeruyeckoro pasBHoBecust JIx. Xapau, B.
BaiinGepra.

DneMeHTapHble  (AKTOpPbl  (IBIDKYIME CHUJIBI) JBOMIONMHA. MYTallMOHHBIN  IMpoIecc.
KomOunaTtuBHas u3MeHUnBOCTh. [[peli reHoB — ciyyaiiHble HEHarpaBIeHHbIE H3MEHEHUSI YaCTOT
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auteneit B momymsiusax. Dddekr ocHoBarenss. Igpgdexm Oymuvirounozo eopaviwuka. ChudiceHue
2eHeMUYeCKo20 pasHooopaszus: npudunsl u cieocmeus. llposenenue s¢hghexma Opeligha ecenos 6
oonbwux u manvlx nonyaayuax. Murpanuu. W3omsanus  monynsuui:  reorpaduyueckas
(mpocTpaHCTBEHHAs ), OMoIornuecKas (pernpoyKTHBHAS ).

EctecTBeHHBIN 0TOOp — HaIpaBIIsIOIIMA (akTop IBOMIOIUU. DPOPMBI €CTECTBEHHOr0 0TOOpa:
JOBUOKYIIMM, — CTaOWIM3UpYIOIIMM,  paspbiBatomiuii  (auspyntuBHblil).  IlomoBoit  otGop.
BozHuKHOBEHNE U 3BOIIOIKS COLUATBLHOTO TTOBEACHHUS )KUBOTHBIX.

[IpucnocoO0neHHOCT, OpPraHW3MOB KaK pe3yiabTaT MHMKpPOIBOJIOLMU. Bo3HUKHOBEHUHE
npucnocoOieHuil y opranu3smoB. Apomopdo3bl 1 uamoagantanuu. [lpumepsl npucnocobneHuii y
opraHusmoB:  Mopdomoruueckue,  (GU3MOIOTUYECKHE, OWOXMMHUYECKHE,  IOBEJICHUYECKUE.
OTHOCHUTENBHOCTH MPUCTIOCOOIEHHOCTH OPTraHU3MOB.

Bun, ero xputepuum u crpykrypa. BumooOpa3zoBaHue Kak pe3yiabTaT MHKPOIBOJIOLIMH.
W3onsauust — kimoueBoil  ¢dakTop BHIooOpasoBanusa. [lyrm u  cmocoObl  BUI000pa3oBaHUS:
anonarpuueckoe  (reorpaduueckoe), CHMIATPUYECKOe  (IKOJIOTMYECKOE), «MTHOBEHHOE»
(monumnnonau3anus, Trudpuanzanus). JIuTenabHOCTh SBOIIOLIMOHHBIX POLIECCOB.

Mexanu3mbl (HOpMUPOBAHUS OMOTOTUYECKOT0 Pa3HO00pa3usl.

Ponp  sBomonMoHHOM  OMonorMM B pa3pabOTKE HAay4yHbIX METOJOB  COXpPaHEHUs
O6uopazHooOpasusi. MHKpPOIBOMIOLUS W KOIBOMIOIMS TMapa3uTOB U HX XO03s51€B. MeXaHU3MBI
(bopMUPOBaHUS YCTOMYUBOCTH K aHTHOMOTHUKAM M CTIOCOOBI OOPHOBI C HEM.

JleMoHCTpanun

IToptpetsi: C. C. YerBepukos, D. Maiip.

Tabmumel U cxembl: «MyTallMOHHAsS MU3MEHYUBOCTBY, «llomynsinoHHAs CTPYKTypa BUIA,
«Cxema nposiBiieHus 3aKkoHa Xapau—BaitHOepray, «J{BUKyIIHE CHITBI 9BOTIOHIIY, « DKOIOTHYECKas
U30JISIIMS TIONMYJISIMNA ceBaHCKOU (popenn», «I'eorpadudeckast H30AUS JTUCTBEHHHUIIBI CHOMPCKOI
Y JIUCTBEHHULIBI 1aypcKoi», «llomynsiroHHbIe BOIHBI YUCICHHOCTH XUITHUKOB U KEepTB», «Cxema
NICWCTBUSL €CTECTBEHHOro otbopay, «Dopmbel GOpbOBI 3a cymiecTBOBaHUEY, «HIycTpHaIbHBIHN
Menanu3m»,  «OKuBble — uckomaembie»,  «llokpoBUTENbCTBEHHAass  OKpacka  YKUBOTHBIXY,
«[Ipenynpexnaromas OKpacka AKUBOTHBIX, «Pu3noNoruyecKue aJianTanumny,
«[IpucnocobaeHHOCTh OPraHU3MOB U €€ OTHOCUTEIBLHOCThY, «KpuTtepuu Buga», « BuabI-aBOMHUKIY,
«CtpykTypa Buaa B mpupoje», «Crocoosl BugoodpazoBanusy, «I eorpaduyeckoe BUI000pa3oBaHue
TPEX BUAOB JaHIBIIIEH», «DKOJIOrMYECKOe BUI000pa3OBaHME BHUIOB CUHUI, «llomummonsst
pactenuit», «KamyctHo-peneunblii ruOpumI.

Ob6opynoBaHue: repbapu pacTeHUH, KOJUIEKIIMHM HACEKOMBIX, Yydelna MNTUI[ U 3Bepei c
npUMepaMH Pa3IMYHbIX TMPUCIOCOOJICHHM, yydyena MNTULl U 3Bepell pa3HBbIX BHUAOB, TepOapuu
pacTeHuii OJIM3KUX BUI0B, 00pa30BABILNXCS PA3IUYHBIMU CIIOCOOAMU.

JlabopaTopHasi paGoTa «BbIsiBIeHIE H3MEHUNBOCTH Y 0COOEH OJTHOTO BHIAY.

JladopaTtopnass pabora «lIpucnocoOiienusi OpraHM3MOB W HX OTHOCHUTEJIbHAs
[EIECO00Pa3HOCTHY.

JladopaTopnasi padora «CpaBHEeHHE BUIOB IO MOP(HOIOTHIECKOMY KPUTEPHUION.

Tema 3. Makpo3Boionus 1 e€ pe3yJbTaThl

Metoasl u3ydeHus: MmakposBoitouuu. [lameoHTomornueckue METOobl U3y4YEHUS! HBOJIIOLMM.
[Tepexoanbie GopMbI U GUITIOTEHETUUECKUE PSAIBI OPTAHU3MOB.
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buoreorpadguueckre MeTo bl U3ydeHus Boonnn. CpaBHeHUE QIIOphl U payHbl MATEPUKOB U
ocTpoBOB. bruoreorpadudeckue odonactu 3eMian. BUabI-oHIEMUKN U PETHKTHL.

OMOpHUOIIOrMYECKUEe U CPaBHUTEIBHO-MOP(HOIOTHYECKUE METOAbl HM3YyUEHUS HBOIIOLMH.
'enernueckne MexXaHU3Mbl SBOJIOIMM OHTOI'€HE3a M IMOSBJICHHS SBOJIOIMOHHBIX HOBILIECTB.
['oMonornyHble U aHAJIOTMYHbIE OpraHbl. PynTuMeHTapHble OpraHbl M aTaBU3Mbl. MOJEKYJISIpHO-
reHeTUYecKue, OMOXMMUYECKHE U MaTEMaTUYECKUE METO/Ibl U3YUYEHHUs HBOMIOLUU. ['oMOI0rnuHbIe
reHbl. COBpeMeHHbIE METO/IbI TOCTPOCHUS (PHIIOT€HETUYECKIX JePEBbEB.

XPpOMOCOMHBIE MyTaIMH U SBOJIIOIMS T€HOMOB.

OO6mmue 3akoHOMEpPHOCTH (TpaBuia) dBomtouun. [Ipunyun cmensl @yHxkyuii. HeoOpaTumocTh
SBOJIOUMH. AanTUBHAS paguanus. HepaBHOMEPHOCTh TEMIIOB SBOIIOLUH.

JleMoHCTpanun

IToptpetsi: K. M. bap, A. O. KoBanesckuii, ®. Mromiep, 3. ['ekkenb.

Tabmumel 1 cxembl: «DUITOTEHETHUECKUN PANl JIOMIATN», «APXEONTEpUKC», «3BEpo3yObie
aepby, «Crerouedans», «Puanodute», «CeMeHHbIe ManopoTHUKNY, «broreorpaduyeckue 30HbI
3emim», «/petid xoHTHHEHTOBY, «PenmukThl», «HauanpHble cTaguu >MOPHUOHAIBHOTO Pa3BUTHS
MIO3BOHOYHBIX JKUBOTHBIX», «['OMOJOrMYHBIE W AaHAJIOTMYHBIE OpraHbl», «PyauMEHTBD,
«AtaBu3MBDY, «XpOMOCOMHbIE HaOOpbI 4YeloBeKa M ILIMMMaH3e», «lJaBHbIE HampaBiICHUSA
3BOIIOLUNY, «OO0111e 3aKOHOMEPHOCTHU SBOTIOLIMMY.

OO0opynoBaHue: KOJJIEKIIUH, TepOAPHH, MYJISDKH HCKOITAEMBIX OCTaTKOB OPTaHU3MOB, MYJISIKHI
TOMOJIOTMYHBIX, AaHAJIOTUYHBIX, PYJAUMEHTAPHBIX OPTaHOB M aTaBU3MOB, KOJUIEKIIMA HACEKOMBIX.

Tema 4. IIpoucxo:xaeHue U pa3BuTHE )KU3HU HA 3emule

Hay4nble rumorte3sl MPOMCXOXKACHUS JKU3HM Ha 3emie. AOHOreHe3 W TaHCIEPMUS.
JloHayuHble TpeJCTaBIEHUS O 3apOXKICHUM JKU3HHM (KpeauuoHu3M). ['Hmore3a MOCTOSHHOTO
camMo3apOoKJIeHUs KU3HU U €€ onpoBepkeHue onbsltaMu @. Penau, JI. Cnannannanu, JI. Ilacrepa.
[TpoucxoxieHre XKU3HU U aCTPOOHOIOTHSI.

OcHoBHbIE 3Tamnbl HEOpraHMYecKod sBomonuu. IlnanerapHas (reojoruyeckas) dBOIIOLUS.
XuMuyeckasi 3BOMIONUS. AOMOTEHHBI CUHTE3 OPraHUYECKUX BEUIECTB U3 HEOpraHM4ecKux. OMmbIT
C. Munepa u I'. FOpu. OGpa3oBanue nonumepoB u3 MoHoMmepoB. KoariepBarnas rumote3a A. U.
Onapuna, runore3a neppuyHoro OynboHa J[x. XonaeiHa, reneruyeckas runoresa . Mémnepa.
Pubozumer (T. Yek) m rumoresa «vmpa PHK» V. T'mnbepra. dopmupoBanume meMOpaH u
BO3HUKHOBEHUE NPOTOKJIETKH.

Uctopus 3emaum u  wmeroabl €€ wu3ydyeHus. FVIckonmaemble OpPraHMYECKHE OCTaTKH.
I'eoxponomnorus u e€ MeTop. OTHOCHUTENBbHAS U a0COMIOTHAs TeOXpOHOIOrus. I'eoxpoHoIornuecKkas
IKaja: 30HbI, 3pbl, IEPUOBI, STOXH.

Havanbhble sTanbl opranuueckoil sBomtouuu. [losiBieHHME M 3BOMIOLMS NEPBBIX KIIETOK.
Opomronusi  Metabonu3ma. Bo3HHKHOBeHHE TMepBbIX dkocucteM. COBpeMEHHbIE MHUKpPOOHBIE
OMOIUIEHKH KaK aHaJIOT MepBhIX Ha 3emiie cooduiecTB. CTpoMaToauThl. IIpoKaproThl U HyKapuOTHI.

[Tponcxoxnenue sykapuoT (cUMOMOreHe3). ODBOJIOIHMOHHOE MPOUCXOKIACHUE BHUPYCOB.
[IpoucxoxieHne  MHOTOKJIETOYHBIX  OpPraHU3MOB.  BO3HUKHOBEHHME  OCHOBHBIX  TpYII
MHOT'OKJIETOYHBIX OpPraHU3MOB.
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OCHOBHBIE ATaITbl YBOJIONMH BBICIINX pacTeHuil. OcHOBHBIE apoMopd o3kl pacTeHud. Bbxos
pacteHuii Ha cymy. [losiBIeHHE CIIOPOBBIX paCTEHUM U 3aBO€BaHUE MU CylIu. CEMEHHBIE pPacCTEHUS.
[IpoucxoxieHne IBETKOBBIX PACTEHUN.

OCHOBHBIE 3Tanbl HBOJIONUU KHUBOTHOrO Mupa. OCHOBHBIE apOMOP(O3bI KHUBOTHBIX.
Bennckas ¢ayna. KemOpuiickuii B3pbIB — MOSBJICHHE COBPEMEHHBIX THUIOB. llepBble XOpAOBbIE
UBOTHBIC. JKM3Hb B BOJIC. DBOJIONHS TO3BOHOYHBIX. [IporcxokaeHue ampuOuii U penTUiInii.
[Tpoucxoxnenue wmiekonurTarommx W ntul. [IpuHmun xmoueBoro apomopdosza. OcBoeHue
0ecr03BOHOYHBIMU U TTO3BOHOYHBIMU )KMBOTHBIMH CYIIIH.

Pa3BuTune xu3Hu Ha 3emiie 10 3paM U NEpUOJaM: apXei, MPOTEPO30H, Najle030i, ME3030M,
KaifHo30M. OO0Ias XapakTepUCTUKa KIMMaTa U re0JOrHYecKux mpoieccoB. [losBiieHne u pacuBet
XapakTepHBIX OPraHu3MOB. YTiieoOpa3oBaHHE: €ro YCJIOBUS W BIUSHHE Ha Ta30BBIH COCTaB
aTMoc(ephl.

MaccoBble BbIMUpPAHUSI — 3KOJOTMYECKHE KPHU3UCHl Ipouuioro. IlpuumHel u ciencreus
MaccoBbIX BbIMUpaHUN. COBPEMEHHBIN JKOJOTHYECKU Kpusuc, ero ocobeHHoctu. [IpoGrema
COXpaHeHHus 6ropa3zHooOpa3us Ha 3emile.

CoBpeMeHHass cucTeMa OpraHuyeckoro mwupa. llpuHnunel kiaccudukanuu OpraHU3MOB.
OcHOBHBIE CHCTEMAaTUYECKHE TPYIIIBI OPraHU3MOB.

JleMoHCcTpanuu

[Toptpetsr: ®@. Pemu, JI. Cnannanuanu, JI. Tlactep, . U. Meunukos, A. U. Onapun, Jx.
Xonpewn, I'. Ménnep, C. Muinep, I'. FOpu.

Tabmuubr u cxembl: «Cxema ombita @. Penny», «Cxema ombita JI. TlacTtepa mo u3ydeHuro
camo3apokJeHus xu3Hw», «Cxema ombita C. Mwnepa, I'. HOpu», «Otanbl HeopraHuueckoi
3BONMIOLUN», «l'eoXpoHomornueckas mkana», «HadanpHble 3Tambl OPraHUYECKOM HBOJIIOLUNY,
«Cxema 00pa3oBaHUs SYKapHOT MyTEM cuMOuorenesa», «Cucrema XuBoM Npupoasl», «CTpoeHue
BUpyca», «Apomopdo3bl  pacTeHuit», «Pununoduter», «OIHOKIETOYHBIE  BOAOPOCINY,
«MHorokieTouHble Bogopocian», «Mxuy, «llanoporauku», «I"onoceMeHHble pacTeHus», «Opratbl
[[BETKOBBIX pacTeHHi», «Cxema pa3BUTHS JKUBOTHOTO MHpa», «ApoMopdo3bl KUBOTHBIXY,
«IIpocreitmmey, «Kumeunomnomnoctueie», «llnockue uyepBu», «Unenucronorue», «PvIObI»,
«3emHOBOIHBIE», «lIpecMmbikaromuecs», «lltune», «Mnexkonuraromue», «Pa3Butue *XuU3HH B
apxeickon spey, «Pa3BUTHE XKU3HH B MPOTEPO3OMCKON »pe», «Pa3BUTHE KU3HHU B MAIEO30MCKOMN
ape», «Pa3BuTHE XKU3HM B ME3030MCKOH 3pe», «Pa3sBuTHE XU3HM B KaWHO30HMCKOW 3pey,
«CoBpemMeHHas1 CUCTEMA OPTraHUYECKOI0 MUPay.

Ob6opynoBaHue: repoapuy pacTeHUN pa3IUYHBIX OTAEIOB, KOJUIEKIIUU HACEKOMBIX, BIAXKHBIE
Ipenaparbl KUBOTHBIX, PAKOBUHBI MOJUTFOCKOB, KOJJIEKIIMM HWIJIOKOXHUX, CKEJIEThl MO3BOHOYHBIX
YKUBOTHBIX, Yy4eJia NTHUIL] U 3BEpPEH, KOJIJICKIIUN OKaMEHENOCTEM, MOJIE3HbIX UCKOMAEMbIX, MYJISKU
OpPraHUYECKUX OCTATKOB OPTaHU3MOB.

BupryanbHas JaGoparopHas padora «MogaenupoBanue onelToB Musepa—tOpu mo
U3Y4EHHIO a0MOr€HHOI'0 CHHTE3a OPraHUYeCKUX COCIMHEHNH B IEPBUYHOM aTMOchepey.

JladbopaTtopnasi padora «/3yueHne W oOmnMCaHWE MCKOMAEMBIX OCTATKOB JPEBHHUX
OpPTaHU3MOB.

IIpakTuueckas padora «/3ydeHne ocOOEHHOCTEH CTPOEHUS PACTEHUN Pa3HBIX OTACIIOBY.

IIpakTnyeckas padora «3yueHne 0COOEHHOCTEH CTPOECHUS TTO3BOHOYHBIX KUBOTHBIX).
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Tema 5. [Ipoucxo:xaeHue 4eJI0BeKa — AHTPOINOreHe3

Pa3zpnenb! u 3agaun antpononorur. MeToasl aHTPOIOJIOTUH.

CraHOBIIEHHE TPEJICTAaBICHUM O NPOUCXOXKICHUM YeJIOBeKa. PenurmosHele BO33pEHUS.
CoBpeMeHHbIE HayYHbIE TEOPUH.

Cx0ncTBO YenoBeKa ¢ )KMBOTHBIMH. CUCTEMATUYECKOE MOJI0KEHHE UyenoBeka. CBUIETENbCTBA
CXOJICTBa YEJIOBEKAa C JKUBOTHBIMHU: CPaBHUTEIbHO-MOp(]oIOruueckue, 3>MOPHOIOTUYECKHE,
duznonoro-onoxuMuyeckue, nmopeaeHueckne. OTauums 4enoBeka OT )KMBOTHBIX. [IpsMoxoxaeHue
MU KOMIUIEKC CBSI3aHHBIX C HHMM TMPU3HAKOB. Pa3BUTHE TOJOBHOTO MO3ra W BTOPOH CHTHAJIBHOMN
CUCTEMBI.

JBwxymue cuibl (pakTopsl) aHTporNoreHe3a: OMoIorudeckue, coruaibabie. COOTHOIIIEHNE
OMOIOTMYECKUX U COLMANIBHBIX (PAKTOPOB B aHTPOIOT'CHE3E.

OCHOBHBIE CTaauU aHTpororeHe3a. PanHue uyenoBekooOpa3Hble 00€3bsiHBI (ITPOKOHCYIIBI) H
paHHUE TMOHTUIBI — OOIIME TPEIKH YEeITOBEKOOOPAa3HBIX 00€3bsSH W JIOACH. ABCTPalIONUTEKA —
JBYHOTHME TpenKu Jrojaei. YenoBek yMmenblil, MepBble M3rOTOBIEHUS OpyaAuil Tpyna. Yemosek
MPSIMOXOJISITIIAIA U TICPBBIN BBIXOJ JTFOCH 32 Tipenennbl Apukn. YemoBek reiep0epreKuii — oommii
MIPEIOK HEAHIEPTAIbCKOI'0 YEJIOBEKA U YeJIOBEKa pazyMHOro. YenoBek HeaHAEPTAIbCKUN KaK BUJ
JIOIEN XOJIOAHOTrO KiauMara. YemoBEeK pa3yMHBIA COBPEMEHHOrO THIIA, JCHUCOBCKUU YEJIOBEK,
OCBOEHHE KOHTUHEHTOB 3a mnpeaenamMu Adpuku. [laneoreHeTrka u maaeoreHOMHKA.

OBONIONUS COBPEMEHHOro 4enoBeka. EcTecTBeHHBIH OTOOp B MONYISLUSAX UETOBEKA.
MyrtanuonHbIi Tiporiecc U nonuMopdusm. [lomynsimonHbie BONHBI, Apei(d TreHoB, MHUTpaIus U
«a(dexT ocHOBaTENA» B MOMYJISIUAX COBPEMEHHOI'O YeJIOBEKa.

Uenoeueckue pacwl. [lonarue o pace. bonbiime pacel: eBporeoujHas (€Bpa3uiickas),
aBCTpaIo-HErpouHas (IKBaTOpHATbHAs ), MOHTOJIONIHAS (a3UaTCKO-aMepuKaHcKasi). Bpems u mytu
paccerneHusl 4eloBeKa Mo IUiaHeTre. ENMHCTBO 4yenoBeueckux pac. HaydHas HecOCTOSTENbHOCTH
pacusma. [IpucnocobieHHOCTh YenoBeKa K Pa3sHbIM YCIOBUSAM OKpYXarouiei cpenbl. BrusHue
reorpadudeckoit cpeabl u npeiida reHoB Ha MOP(HOIIOTHIO B (PH3UOTIOTHIO YEeTIOBEKA.

MexaucuuIInHapHble  MeToAbl B (u3nueckoil  (OMONOrMYecKoil)  aHTPOIOJIIOTHH.
DBOJIOIIMOHHAST AHTPOIOJIOTHS U TIAJICOAHTPOIMOIOTUSI YEJIOBEUECKUX MONYIIAuii. bruocoruanpHbie
WCCIICJIOBAHUS PUPOABI YenoBeKka. MccienoBanue KOIBOMIOIUN OUOIOTMYECKOT0 M COIUATBHOTO B
YeJI0BEKE.

JleMoHCcTpanuu

[Toptpetsi: Y. lapBun, JI. Jluku, S. . Porunckuii, M. M. I'epacumoB.

Tabmuubt u  cxembl: «Metoabl aHTpomojorun», «['OIOBHOM MO3r  4YeIOBEKay,
«YenoBexkooOpa3Hble 00e€3biHb), «CKeneT 4YenoBeKka M CKeleT MuMIaH3ze», «PynIuMeHTs u
aTaBU3MBI», «/[BWKyIIME CHIIBI aHTPONOTeHE3a», «IBOJIOLMOHHOE JPEBO  YEIIOBEKay,
«ABcTpanionutek», «HenoBek yMmenblil», «HemoBek NpsIMOXOAAIININ», «J[€eHUCOBCKUI YeIOBEK»
«Heannepranbiey, «KpoManboHiby, «IIpenku denoBekay, «ITanbl IBOIIONUN YelloBeKay, «Pachl
YeJI0OBEKa.

OOopynoBaHne: MYJSDKH OKaMEHEJOCTEH, MPEeJIMETOB MaTepPHAIBHOMW KYJIbTYPhl MPEIKOB
YeNoBeKa, penpoayKiuu (pororpaduu) KapTuH ¢ MU(POIOTHUYESCKUMU U OUONICHCKUMHU CHOKETaMHU
MPOUCXOXKJIEHUST 4YelloBeKa, (oTorpaduu HAXOJOK HCKONAEMbIX OCTAaTKOB YeNOBEKa, CKEJeT
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YEJIOBEKa, MOJENb 4Yeperna 4YelOBeKa W ueperna MIMMIAaH3€, MOJENb KHCTH 4YeJIOBEKa M KHUCTH
LIMMIIaH3€, MOJIEIHN TOPCa IPEIKOB YEI0BEKA.

JladopaTopnasi padora «/3ydeHre ocOOEHHOCTEH CTPOEHHUS CKEJIeTa YeI0BEKa, CBA3aHHBIX
C IIPSMOX0XKJIEHUEM.

IIpakTnyeckas padora «/3ydeHne HKOIOrMYECKUX aIalTalluil YeTOBEKAY.

Tema 6. IK0JIOTHA — HAYKA 0 B3aMMOOTHOILIEHUSAX OPraHM3MOB M HAJOPraHU3MeHHbIX
CHCTEM C OKpY:Karoweil cpenoi

3apoxIeHne U pa3BUTHE YKoioruu B Tpyaax A. I'ymOoneara, K. @. Pynse, H. A. CeBepiioga,
3. I'exkenst, A. Tencnu, B. H. CykauéBa. Pa3nensl u 3agaun sxkonoruu. CBA3b IKOJIOTHH C IPYTUMU
HayKaMU.

Mertonbl skonorun. IloneBbie HaOMOAEHHS. DKCHEPUMEHTHI B SKOJIOTHH: HPUPOAHBIE M
nabopaTopHble. MonenupoBaHue B SKOJIOTHU. MOHUTOPHHT OKPY)KAIOIICH Cpenbl: JTOKAIbHBIH,
PETHOHANIBHBIN U TT00aTBHBIN.

3Ha4YeHHE FKOJIOTMYECKUX 3HAHUM TS UeIOBEeKa. DKOJIOTMYECKOE MUPOBO33PEHUE KaK OCHOBA
CBSI3€M 4YeEJIOBEUECTBA C MPUPOJ0. POPMUPOBAHUE HKOJIOTMYECKON KYIbTYPbl MU 3KOJIOTMYECKON
rPaMOTHOCTH HACEJICHHUS.

JleMoHCTpanun

[Toptpetsr: A. I'ymbonbar, K. @. Pynse, H. A. CeBepuos, D. I'ekkenb, A. Tencnu, B. H.
Cykaués.

Tabmumel 1 cxembl: «Pa3gensl sxomorum», «Metoasl dkomorum», «CxemMa MOHUTOPHHTA
OKpY>KaloIleu cpebl».

JlabopaTopHasi padora «/3yueHre METO10B SKOJOTMUYECKIX UCCIEIOBaAHUIN.

Tema 7. Opranusmsl 4 cpeaa 0OMTAHUSA

Dkonorndeckre (HakTopel U 3aKOHOMEPHOCTH UX JieiicTBus. Kinaccudukanus 3K0I0ru4eckux
dakTopoB: abuoTHYeckHe, OMOTHYECKUe, aHTponoreHHnle. OOIME 3aKOHOMEPHOCTH ACHCTBHS
skonoruuecknx Qaxrtopon. [Ipasuno muaumyma (K. Hlnpenrens, FO. JIu6ux). TomepanHTHOCTB.
OBpUOHOHTHBIE U CTECHOOMOHTHBIE OPTaHU3MBI.

Abunornyeckue (akrtopbl. CBeT Kak 3Kojgormdeckuil (axrop. JleficTBuEe pa3HBIX y4acTKOB
COJIHEYHOIO CIIEKTpa HA OpraHu3Mbl. OKOJOIMYECKHE TpYIIbl PACTEHUH M SKUBOTHBIX 10
OTHOILIEHHUIO K cBeTy. CUTHaIbHAas poiib cBeTa. PoTonepruoansm.

Temmneparypa kak »Komoruueckuil ¢axrtop. /[leiictBue Temmeparypbl Ha OpPIraHU3MBI.
[TolikunoTepMHbIE 1 TOMOMOTEPMHBIE OPTaHU3MbI. DBPUTEPMHBIE U CTEHOTEPMHBIE OPTaHU3MBbl.

Brnaxxnocte kak skomormdeckuii (akrop. IlpucnocoOneHusi pacTeHHH K TMOAICPKAHUIO
BojiHOTrO OanaHca. Kimaccudukanus pacteHuil o oTHOIIEHUIO K Boze. [IpucnocoOnenust ;kuBOTHBIX
K U3MEHEHHUIO BOAHOIO PEKUMA.

Cpenpl oOuTaHHs OPraHU3MOB: BOJHAs, HA3eMHO-BO3AYIIHAs, IOYBEHHAs, TIyOWHHas
NOJANOYBEHHAsl, BHyTpUOpraHusMeHHas. ®OU3MKO-XUMUYECKHME OCOOEHHOCTH Cpell OOMTaHUs
opranu3moB. [TpucnocoOnenns opraHu3MoB K *KH3HHU B pa3HbIX cpejax.

buonornuyeckue putrmel. BHemnue u BHyTpeHHHE PUTMbl. CyTOUHBIE U TOJUYHBIE PUTMBI.
[Ipucrnoco01eHHOCT OPraHU3MOB K C€30HHBIM U3MEHEHHSIM YCIOBUM JKU3HU.

JKuznennesie ¢dopmbl opranu3MoB. [lonstue o xu3HeHHOW Qopme. JKuzHeHHBIE (HOPMBI
pacTeHMii: JepeBbsl, KYCTAPHUKU, KYCTApHUYKH, MHOIOJETHHE TpaBbl, OJHOJETHUE TPAaBHI.
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JKuznennbie GpopMbI JKUBOTHBIX: TUIPOOHUOHTHI, TEOOMOHTHI, a3p0OHOHTEI. OCOOCHHOCTH CTPOCHUS
1 00pasa KU3HU.

buotnueckue daxkTopsl. Buasl 6M0THYECKUX B3aUMOACHCTBUI: KOHKYPEHIIHS, XUIITHUYECTBO,
cumObuo3 u ero gopmel. [lapazutusm, Koonepamus, MyTyaan3M, KOMMEHCAIN3M (KBapTHPAHTCTBO,
HaxyieOHn4YecTBO). Herpoduueckue B3ammonelicTBus (tomuueckue, dopudueckue, padbpuueckue).
3HayeHne OMOTHYECKUX B3aWMOJICHCTBUU Ul CYIIECTBOBAaHMS OPTaHU3MOB B Cpele OOWTaHWUS.
[TpuHIMIT KOHKYPEHTHOT'O UCKITIOYCHHUSI.

JleMoHCcTpanuu

Tabmumpl U cxembl: «IQkomorudeckue (akTopb», «CBETOBOM CHEKTpP», «IDKOIOTHUUYECKUE
IPYNIbl KUBOTHBIX MO OTHOUIEHHIO K CBETY», «TEIIOKpOBHBIE JKUBOTHBIE», «XOJOIHOKPOBHBIE
JKUBOTHBIEY, «DU3NOIOTHYECKUE aNanTalluu >KUBOTHBIX», «Cpeapl OOUTaHHS OpPraHU3MOBY,
«buonornueckue putMmbl», «KusHeHHble Qopmbl pacTeHUI», «Ku3HeHHbIE (HOPMBI KUBOTHBIX,
«JKocHucTeMa MIMPOKOIIMCTBEHHOTO Jieca», «IKOCHUCTeMa XBOWHOro necay, «llemm mmranusy,
«XuiaudectBoy, «Ilapazutuzmy», «Konkypenuus», «Cumonos», «KommeHncammnzm.

O6opynoBaHue: TepOapuu PaCTCHHUM 1 )KUBOTHBIX, IPUCIIOCOOJICHHBIX K BITUSHUIO PA3THIHBIX
9KOJIOTMYECKUX (PaKTOPOB, repOapuu CBETOIIOOUBBIX, TEHETIOOUBBIX M TEHEBBIHOCIIMBBIX PACTEHU,
CBETOJIFOOMBBIC, TEHEMIOOMBBIC 1 TEHEBBIHOCIMBBIE KOMHATHBIE PACTEHHS, TepOapUy M KOJUICKIHH
TEIUTONIOOUBBIX, 3UMOCTONKUX, MOPO30YCTOMYMBBIX PAaCTEHHH, dydena MTHUIl U 3Bepeil, repbapuu
pPacTeHHIA, OTHOCSIIUXCS K THrpoduTam, KcepopuraM, Me3opuTaM, KOMHATHBIC PACTECHUS JTaHHBIX
TPYII, KOJJIEKIIMN JKUBOTHBIX, OOUTAIOIIMX B Pa3HBIX Cpelax, repOapuu M KOJIEKIUU PacTeHUHN 1
’KHBOTHBIX, 00JIaJAIOLINX YepTaMH MPUCIIOCOOIEHHOCTH K CE30HHBIM U3MEHEHUSIM YCIIOBUH JKU3HH,
repbapuu W KOJJICKIMU PACTCHHH W JKUBOTHBIX DPA3IMYHBIX JKU3HEHHBIX (GOpPM, KOIIICKIIUU
’KMBOTHBIX, YYaCTBYIOIIUX B PA3TUYHBIX OMOTHYECKUX B3aUMOJICHCTBUSIX.

JlaGopaTopHas padora «BpisgBIeHHE TPUCTIOCOOTICHUN OPTaHU3MOB K BIIMSIHUIO CBETAY.

JlabopaTopnasi pabora «BblsiBieHHE TPHUCIOCOONEHU OPraHW3MOB K  BIIHMSHUIO
TEMIIEPATYPBI».

JlabopaTopnasi pabdora «AHATOMHUYECKHE OCOOCHHOCTH pACTEHUN U3 pa3HBIX MECT
OOUTaHUS.

Tema 8. IkoJ10rust BUAOB M NOMYJIALMI

DKOIIOTHYECKHE XapaKTEPUCTHKH MOMyIsiuu. [lomysus kak Ononorndeckas cuctema. Poib
HEOJTHOPOJIHOCTH Cpeibl, (GPU3MUECKUX OapbepOB U OCOOCHHOCTEH OMOIOTUH BUIOB B JOPMHUPOBAHUHI
MPOCTPAHCTBEHHOM CTPYKTyphl mHomynsuuil. OCHOBHbBIE MOKa3aTeNu IMOMY/ISLIUU: YUCICHHOCTD,
IUIOTHOCTh, BO3pACTHASL U TOJIOBAsi CTPYKTYPa, POKIAEMOCTh, MPUPOCT, TEMIT POCTA, CMEPTHOCTD,
MUTpaIusl.

Dkonoruyeckass CTpykTypa mnonymsauud. OIeHKa YUCIEHHOCTH MOMyNnsauuu. JnHamuka
nonynauuu u e€ perynauus. buotudeckuii moTeHIMaN MONYJSAIUU. MoAeTupoBaHUE AUHAMUKH
nomyysiud.  KpuBble pocTa YHCICHHOCTH MONyisiuu. KpuBble BbDKHBaHHS. Perymsius
YUCIEHHOCTH TMOMYJIAIU: poib (aKTOPOB, 3aBHUCSIIMX W HE 3aBHUCSIIMX OT TJIOTHOCTH.
DKojoru4eckue crpareru BuaoB (I- u K-crparerun).

[TonsTe 00 »sKomoruueckoil Hume BuAa. Mecroodutanue. MHOromepHas MOJENb
skonorndyeckord HumM Jx.M. Xaruuncona. Pasmepsl skonmorudeckod Humd. lloTreHuuanbHas u
peain30BaHHas HUIIIH.
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Bung xak cucrema mnomynsuuii. Apeansl BUIOB. BuIBI M HMX JKM3HEHHBIE CTpaTEruHu.
DKOJIOTMYeCKHE SKBUBAJICHTHI.

3aKOHOMEPHOCTH MOBEACHUS U MUTPAIIUi )KUBOTHBIX. bruonornueckre HHBa3uM 4y>KepPOTHBIX
BHU/IOB.

JlemoHCcTpanu

[Toprper: [Ix. . XaTunHCOH.

Tabaumpl U cXeMbl: «IKOJIOTHYECKHE XapaKTEePUCTHKH MOMymsiium», «lIpocTpaHcTBeHHas
CTpYKTypa TONyJIsmun», «Bo3pacTHele mHpamMuael mOMyIsmun», «CKOPOCTh — 3aceleHHS
MOBEPXHOCTH 3eMJIM Pa3MYHBIMH OpraHu3MaMuy», «Mogenb skomoruyeckoi nHumm J[Ix. U.
XaT4YnHCOHAY.

O6opynoBanue: repOapuu pacTeHUi, KOJUICKIINH KUBOTHBIX.

JladopaTopnasi padora «l[IpucrnocoOnaeHus CeMsH pacTEHUN K PACCEICHUION.

Tema 9. Jxoj10rust c00061IECTB. JKOJOTHYECKHE CHCTEMBbI.

CoolmiectBa opranu3MoB. buoneHo3 u ero crpykrypa. CBS3M MEXIy OpraHu3MamMu B
ouoneHose.

Dxocuctema Kak oTkpbiTas cuctema (A. Jx. Tencnu). @yHKIMOHATBHBIE OJIOKH OPraHU3MOB
B 9KOCUCTEME: TIPOAYIIEHTHI, KOHCYMEHTHI, peayneHThl. Tpoduueckue ypoBHH. Tpodudeckue menu
u ceTh. Adnotudeckre 01oku dkocucteM. [1ouBbl U MBI B 3KOcHcTeMax. KpyroBopor BeliecTB u
TIOTOK SHEPTHH B YKOCHUCTEME.

OcHOBHBIE TIOKa3aTeNld SKOCUCTEMBbl. buomacca W MPOAyKIHSA. DKOIOTHYECKUE MHUPAMHUJIBI
qyucen, OMOMacChl U SHEPTHH.

Hunamuxa sxocucmem. Kamacmpoguueckue nepecmpoiiku. @aykmyayuu. HampaBieHHbIe
3aKOHOMEpHBIE CMEHBI COOOIIECTB — cykueccuu. [lepBuyHBIE M BTOPUYHBIE CYKIECCUU U HX
IPUYMHBL.  AHTpPONIOr€HHBIE  BO3JCHCTBUS HA  cyKueccuu. KimMmakcHoe — cOOOIIECTBO.
buopasznoobpazue 1 moinHoTa KpyroBopoTa BEIIeCTB — OCHOBA YCTOMYUBOCTH COOOIIECTB.

[Ipuponnbie 3KOCUCTEMBL. IJKOocucmemvl 03€p U pek. IDKocucmemvl Mopell U OKeaHos.
Oxocucmemvl myHOp, n1ecos, cmenetl, nyCMvlHb.

AHTpONOTe€HHBIE ~ 3KOCHUCTeMBL.  Arposkocucrema. ArpoueHo3. Pasmuuus  mexnay
AHTPOMOTCHHBIMU U MPUPOAHBIMU IKOCUCTEMAMH.

Ypboskocucrembl. OCHOBHBIE KOMIIOHEHTHI ypOoskocucteM. ['opozickas ¢uiopa u ¢ayHa.
CuHaHTpoOnU3anus ropojckoi daynsl. buonornueckoe u X03sHUCTBEHHOE 3HAUEHUE arpPOIKOCUCTEM
1 ypOOIKOCHUCTEM.

3akoHOMEpHOCTH ()OPMUPOBAHUS OCHOBHBIX B3aUMOJICHCTBUN OPraHU3MOB B SKOCHUCTEMaX.
Ponv kackaonozo sgpghexma u 6uoos-souguxkamopos (kirouesvix 6udo8) 6 OYHKYUOHUPOBAHUU
akocucmem. llepeHOoC SHEprum M BEUIECTB MEXKIY CMEXKHBIMH 3KOCHUCTEMaMH. Y CTOMYMBOCTH
OpPTaHMU3MOB, MOMYJISIIIMI U SKOCHCTEM B YCIIOBUSX €CTECTBEHHBIX M aHTPOMOT€HHBIX BO3ICHCTBUIA.

Mexanusmol  8030eliicmeus — 3aepA3HeHUl  pA3HbLIX — MUN08 HA  CYOOP2AHU3MEHHOM,
OpP2AHUBMEHHOM,  NONYIAYUOHHOM U  IKOCUCMEMHOM  VPOBHAX, OCHOBbl  IKOJLOSUHECKO20
HOPMUPOBAHUS AHMPONO2EHHO20 6030eticmeus. MeToloIoTUs MOHUTOPUHIA €CTECTBEHHBIX U
AHTPOMOTECHHBIX SKOCHUCTEM.

JemoHCcTpauMu

[optper: A. JIxk. Tencnu.
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Tabaumsl 1 cxembl: «CTpykTypa OMOLIEHO3a», «IKOCHUCTEMa UIMPOKOJIMCTBEHHOTO Jecay,
«JKocucTeMa XBOWHOro Jecay, «QDyHKIMOHAIbHBIE TPYIIbLI OPraHWU3MOB B DKOCHCTEMEY,
«KpyroBopor BemectB B 3Kkocucteme», «llemn mnuTaHus (macTOuIIHas, ACTPUTHAS)»,
«IKoJoruyecKas MUpaMuia Yucem», «IKojoruueckas mupamuga OuoMacch», «IKOJIOrHuecKas
nupamMua sHepruny», «O0pasoBanue Oonortay, «llepBuuHas cykueccus», «BoccraHoBieHnue neca
1ocIe mokapay», « 9KoCHcTeMa 03epa», «ArpoueHo3», «KpyroBopoT BEmecTB M MOTOK SHEPTHH B
arporieHozey, «IIpumepst ypOosKocucTeM».

OOGopynoBanue: repOapuu pacTeHUM, KOJUIEKIIMM HACEKOMBIX, Yydyena MTHUI[ U 3Bepeu,
repOapuu KyIbTYPHBIX U JUKOPACTYIINX PACTEHUH, aKBAPUYM KaK MOJIETb IKOCUCTEMBI.

IIpakTuyeckasi padora «/3ydeHnue u onucanue ypooIKOCUCTEMBI».

JlaGopaTopnasi padora «/3yueHue pazHOOOpa3uss MEIKHUX MOYBEHHBIX WICHHCTOHOTHX B
Pa3HBIX HKOCHCTEMAX).

IKCKypeusi «IDKCKypCHsl B THUIHYHBIA OuoreoneHo3 (B ayOpaBy, Oepes3HsK, €TbHHK, Ha
CYXOOJBHBIN WIJIM ITOWMEHHBIH JIYT, 03€p0, 00JIOTO)».

IKeKypeust «IKCKYpCHsl B arpo3KOCUCTEMY (Ha 10JI€ WK B TEIUIMYHOE X0341iCTBO)».

Tema 10. buocdepa — riodanbHas IKocHucTEMA

buocdepa — obmierranerapaast 000109Ka 3eMITH, T/I€ CYIIECTBYET HITU CYIIECTBOBAIA KU3Hb.
PasButue npencrasnenuii o 6uocdepe B Tpyaax 2. 3rocca. Yuenue B. 1. Bepnaackoro o 6uocdepe.
Ob6nactu Ouocdeps! u e€ coctan. JXKuBoe BeiecTBo 6nochepsl U ero PyHKIHH.

3aKOHOMEpPHOCTU cyllecTBoBaHUs Onocgepbl. OcobeHHocTH Ouocepbl Kak TII100aabHON
sKocucTeMsl. JlmHamudeckoe paBHoBecue B onocdepe. KpyroBopoTsl BEIIECTB U OMOT€OXUMUYECKUE
UKIBI (yriieposaa, a3ora). PutMuyHOCTh siBeHU# B Onocdepe.

3oHansHOCTH OMochepsl. [TorsTue o buome. OCHOBHBIE OMOMBI CYIIIN: TYH/Ipa, XBOWHBIC JIeca,
CMEIIaHHbIE W IIUPOKOIHCTBCHHBIE Jieca, CTENHW, CABAHHBI, IYCTBIHU, TPONMUYECKHE Jieca,
BBICOKOTOpbsi. KiluMar, pacTUTEeNbHBIN U dKUBOTHBII MUpP OMOMOB CYIIIH.

Ctpykrypa U (QYHKIUS )KUBBIX CHCTEM, OIIEHKA UX PECYpPCHOIr0 MOTEHIHAIa U OMOChEepHBIX
b yHKIHIA.

JleMoHCTpanuu

[Toptpetsr: B. U. Bepranckuii, 3. 3rocc.

Tabmuubr u cxemsl: «I'eocdepsr 3emmm», «KpyroBopor azora B mpupoae», «Kpyroropot
yriaepona B mpupoae», «KpyroBopor kucimopona B mpupoje», «KpyroBopoT Boabl B MPUPOAE»,
«OcHoBHBIE OMOMBI cymny, «Kmumarndeckue nosica 3emumy», «Tynapay, «Tairay, «CMemanHbIi
necy, «lIupokonuctBeHHsIH Jecy, «Crenby, «CaBanHay, «IlycTbinsy, « Tponrueckuit gecy.

OOGopynoBanue: repoapun pacTeHUH pa3HbIX OMOMOB, KOJIJICKIIMH JKUBOTHBIX.

Tema 11. YesioBek M OKpYysKaouias cpeaa

DKOJOru4ecKre KpU3KUChl U UX TpUYuHbL. Bo3neiicTBue uenoBeka Ha 6nochepy. 3arpsizHeHue
BO3MyIIHON cpenbl. OxpaHa Bo3Ayxa. 3arps3HeHue BOAHOU cpenbl. OXpaHa BOIHBIX PECYPCOB.
Pazpymienue mouBsl. OxpaHa NOYBEHHBIX pecypcoB. M3MeHeHue kinumara.

AHTPONOreHHOE BO3/ICHCTBUE HA PACTHTEIBHBINA U )KUBOTHBIM Mup. OXpaHa pacTUTEIHHOTO U
KUBOTHOTO MHpa. OCHOBHBIE MPUHIHMIIBI OXpaHbl Mpupoabl. Kpacueie kauru. Ocobo oxpaHsiembie
npupoansie Tepputopuu (OOIIT). borannveckue caapl ¥ 300JI0TMYECKUE TTAPKH.
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OcHOBHbBIE MPUHLHUIIBI YCTOWYMBOI'O Pa3BUTHUS 4YeJIOBEUYEeCTBA W MpuUponbl. PanmonanbHOe
OPUPOAONONB30BAHUE U COXpAaHEHHE OWONOrM4eckoro pasHoodOpasuss 3emnu.  OOmme
3aKOHOMEPHOCTHU TI00ATBHBIX IKOJOTUYECKUX KpU3UCOB. OCOOEHHOCTH COBPEMEHHOI0 KpHU3HUca U
€r0 BEPOSITHBIC TIOCTICACTBHSI.

Pa3BuTHe METOA0B MOHUTOPUHTA Pa3BUTHS OMACHBIX TEXHOT'CHHBIX MpoueccoB. Cucmemmbie
uccnedosanusi nepexooa K pecypcocbepezaioweli U  KOHKYPEHMOCNOCOOHOU 3IHepeemuxe.
buonocuueckoe paznoobpaszue u oOuopecypcvl. HayuonanvHvle ungopmayuoHuvie cucmemul,
obecneuusaioujue 00CMyn K UHGOpMayuu no COCMOAHUIO OMOENbHbIX 8U008 U IKocucmem. OcHogbl
9KOpeadbunumayuy dKocucmem u cnocobos 060pvOLI ¢ OuonogpedcoeHusmu. Pexoncmpykyus
MOPCKUX U HA3EMHBIX IKOCUCTIEM.

JleMoHCTpanun

Tabmuibl U cxembl: «3arps3HeHne atMochepsl», «3arps3HeHne Tuapochepr», «3arpsa3HeHue
nouBbly, «llapHuKoBBI 3PPexT», «Ocobdo oxpaHseMble NPUPOAHBIE TeppUTOpUN», «Momenu
YIPaBISIEMOT0 MUPAY.

Oo6opynoBanue: ¢ororpaduu OXpaHIEMbIX pacTeHUN W KUBOTHBIX KpacHoil kuuru Poccuiickoit
®enepanuu, KpacHol KHUTH pervoHa.

INIAHUPYEMBIE PE3YJIbTATBI OCBOEHUA ITPOI'PAMMBI ITO BUOJIOI'MU HA
YPOBHE CPEJHEI'O OBLIIEI'O OBPA30OBAHMUA

JIMYHOCTHBIE PE3YJIbTATHBI

®I'OC COO ycranaBnuBaeT TpeOOBaHUS K pe3yIbTaTaM OCBOSHUS 00yUYaIOIIUMHKCS TPOrpaMM
CpeaHero o0Iero o0pa3oBaHus: TMYHOCTHBIE, METAIIPEIMETHBIE U TIPEAMETHBIC.

B crpykType JIMYHOCTHBIX PE3yJbTaTOB OCBOEHUS MPOrpaMMbl MO OHUOJOTMH BbIJICICHbI
CJIeIYIOIIUE COCTABJISIONIME: OCO3HAHUE 00YHaIOIUMUCS POCCUMCKON Ipak IaHCKOW MIEHTUYHOCTH
— TOTOBHOCTH K CaMOPA3BUTHIO, CAMOCTOSITEIBHOCTA U CAMOONPENEICHUI0, Haluyue MOMUeayuu K
00y4eHHIO OUONIOTHH, YeleHanpasienHoe pa3eumue BHYTPEHHUX yOSKICHUN TUYHOCTH HAa OCHOBE
KITIOYEBBIX [IEHHOCTEH M MCTOPUUYECKUX TPAIUIIMKA pa3BUTHS OMOIOTUYECKOr0 3HAHUS, 20MOBHOCHIb
u cnocobrocms 00y4aroIUXCsl pyKOBOJICTBOBATHCS B CBOEH JESITETbHOCTH LIEHHOCTHO-CMBICIIOBBIMU
YCTAaHOBKAMHU, MPHUCYIIUMU CHUCTEME OHOJIOTHYECKOrO OOpa3OBaHUsl, Haiuyue npasoCO3HAHU
9KOJIOTMYECKOU KYJIbTYPBl, CHOCOOHOCMU CMABUMb 1€ U CTPOUTH )KMU3HEHHBIE TUIaHBbI.

JIMYHOCTHBIE Pe3yNbTaThl OCBOCHHS MPOTPAMMBI MO OMOJOTHH JIOCTUTAIOTCS B €IWHCTBE
yueOHOW M BOCIMTATEIbHOM JEATENbHOCTH B COOTBETCTBUM C TPAAUIIMOHHBIMU POCCHHUCKUMH
COIIMOKYJIbTYPHBIMH, HUCTOPHYCCKUMH H AOYXOBHO-HPABCTBCHHBIMU LCHHOCTAMH, MNPUHATBIMU B
o0miecTBe MpaBWIaMM M HOPMaMU TIOBEJEHUS U CIOCOOCTBYIOT MpolleccaM CaMOIO3HaHUS,
CaMOBOCIIUTAHUA W CaAMOPA3BUTUSA, Pa3BUTHUA BHYTpeHHeﬁ MOo3nuu JIMYHOCTHU, IAaTPUOTU3MaA U
YBaXEHUSI K 3aKOHY M IPaBOIOPSAKY, YEJIOBEKY Tpylda MU CTaplieMy IOKOJIEHHUIO, B3aHMMHOIO
YBAKCHUA, 6epe>1<H0r0 OTHOLWICHUSA K KYJIbTYPHOMY HACJICAWIO U TPpaAUIUAM MHOIOHAIMOHAJIBHOI'O
Hapona Pocculickoint @enepaunu, NpUPOAE U OKPYKAIOLIEH cpelie.
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JImuHOCTHBIE pe3yNbTaThl OCBOEHHUS y4yeOHOro mpeamera «buomorus» MOMKHBI OTpakaTh
TOTOBHOCTh M CHOCOOHOCTh OOYYAIOIIMXCS PYKOBOACTBOBATHCS CHOPMHUPOBAHHOW BHYTPEHHEH
MO3UIMEH JTUYHOCTH, CUCTEMOW LIEHHOCTHBIX OPHUEHTAIMH, MO3UTUBHBIX BHYTPEHHUX YOEKICHHIA,
COOTBETCTBYIOIIMX TPATUIIUOHHBIM LIEHHOCTSIM POCCUMCKOTO 00IIECTBa, PAaCIIMPEHUE KU3HEHHOTO
OMbITA U ONBITA JIEATEIBHOCTH B MPOILIECCE PEATU3allM OCHOBHBIX HAMPABICHUN BOCIIMTATEIbHOU
JeSITeTbHOCTH, B TOM YHCJIEC B YACTH:

1) rpaskIaHCKOro BOCIMTAHMS:

c(hOpMHUPOBAHHOCTH TPAKITAHCKOMN MO3UIIMH 00YJAIOIIErocsi Kak aKTHBHOTO M OTBETCTBEHHOT O
YJIeHA POCCHICKOT0 OOIIECTRA;

OCO3HAHUE CBOMX KOHCTUTYLIMOHHBIX IIpaB U OOS3aHHOCTEH, YyBaK€HHE 3aKOHAa U
MIPaBOMNOPSIKA;

TOTOBHOCTh K COBMECTHOI TBOPYECKOM AEATEIbHOCTU MPU CO3JAaHUU YYEOHBIX NPOEKTOB,
pelIeHnn y4eOHBIX U MO3HABATENILHBIX 33/1a4, BEITOTHEHUN OMOIOTHIECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH OIpeAesATh COOCTBEHHYIO MO3UIIMIO 10 OTHOIIEHHUIO K SIBJICHHUSIM COBPEMEHHOMN
)KM3HHU U OOBIACHATH €6;

YMEHHE YYUTHIBATh B CBOUX JICHCTBUSAX HEOOXOIMMOCTb KOHCTPYKTUBHOTO B3aUMOJICHCTBUS
JOJIeH C pa3HBIMH YOCKICHUSIMU, KYJIbTYPHBIMH [IEHHOCTSIMH M COLIMATIBHBIM TTOJIOKCHUEM;

TOTOBHOCTh K COTPYJHMYECTBY B TMPOLECCE COBMECTHOTO BBHIMIOTHEHHUS Y4YEOHBIX,
MO3HABATENLHBIX M MCCIICIOBATEIHCKUX 3a/1a4, YBAKUTEIBHOT'O OTHOIICHHS] K MHEHUIO OIITOHEHTOB
pu 00CYKJIEHUU CIIOPHBIX BOIIPOCOB OMOIIOTMYECKOTO COACPIKAHUS;

TOTOBHOCTbh K T'YMaHUTapHON U BOJIOHTEPCKOM JESTEIbHOCTH;

2) IaTPHOTHYECKOT0 BOCIIUTAHUS:

c(hOpMHUPOBAHHOCTh POCCHUHCKON TpakIaHCKOW HIACHTUYHOCTH, MAaTPUOTHU3MA, YBAKEHUSA K
CBOEMY HApOAy, YyBCTBA OTBETCTBEHHOCTH nepe PoauHOM, TOpI0CTH 3a CBOM Kpaill, CBOKO Poauny,
CBOMH SI3BIK U KYJBTYPY, IPOLUIOE U HACTOSIIEE MHOIOHALIMOHAIBHOI 0 Hapoaa Poccuu;

[IEHHOCTHOE OTHOIIICHUE K MPUPOAHOMY HACJICJAUIO U MaMATHUKAM MPUPOJIBI, TOCTHKCHUSIM
Poccuu B Hayke, uCKyccTBe, CIIOPTE, TEXHOJIOTHX, TPYIE;

CIOCOOHOCTH OIICHUBATh BKJIAJ POCCHICKUX YUEHBIX B CTAHOBJICHHE W Pa3BUTHE OUOJIOTHH,
MOHUMAaHU S 3HAYEeHUS OUOJIOTHH B IO3HAHWHU 3aKOHOB IIPUPO/IBI, B )KU3HU YEIOBEKA M COBPEMEHHOT O
00111eCcTBA;

ujeiiHas yOe:KIEHHOCTh, TOTOBHOCTh K CIIY)KCHHIO U 3ammuTe OTedecTBa, OTBETCTBEHHOCTH 32
ero cynp0y;

3) IyXOBHO-HPABCTBEHHOI'0 BOCTIMTAHUSL:

OCO3HAHME TYXOBHBIX IIEHHOCTEW pOCCUICKOr0 HApO/1a;

c(hOPMHUPOBAHHOCTH HPABCTBEHHOI'O CO3HAHUS, STUYCCKOTO ITOBECHHUS,

CIIOCOOHOCTH OLIEHWBATh CUTYAlUIO M MPUHUMATh OCO3HAHHBIC PEIICHUS, OPUEHTUPYSICH Ha
MOpaJIbHO-HPABCTBEHHBIE HOPMBI U IICHHOCTH;

OCO3HAHUE JIMYHOT'0 BKJIaJa B IOCTPOEHUE YCTOWYUBOTO OYIYILIETO;

OTBETCTBEHHOE OTHOIIEHUE K CBOMM POJIUTENSIM, CO3JAHUI0 CEMbH HAa OCHOBE OCO3HAHHOTO
MPUHSATHS LICHHOCTEN CEMEIHOM KU3HU B COOTBETCTBUU C TpaauUUsIMHU HapoaoB Poccuu;

4) 3cTeTHYeCKOro BOCIIUTAHUSA
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JCTETHYECKOE OTHOLIEHHE K MHpPY, BKIIIOYash ICTETUKY ObITa, HAYYHOTO M TEXHHYECKOIO
TBOPYECTBA, CIIOPTA, TPY/Ia, OOLIECTBEHHBIX OTHOILICHUH;

MOHUMaHWE YMOIMOHAILHOT O BO3/IEUCTBHUS AKUBOU MPUPOABI U €€ IEHHOCTH;

TOTOBHOCTB K CAMOBBIPAKEHHIO B Pa3HBIX BHJIAX HCKYCCTBA, CTPEMJICHHE TPOSIBIISATH KauecTBa
TBOPYECKOM TUYHOCTH;

5) ¢pusnyeckoro BocnutaHusi, GopMUPOBAHUS KYJbTYPHI 310POBbS H IMOLHOHAJIBHOIO
01aronmosy4ms:

MOHUMAaHUE W pean3alus 370pOBOro W Oe3ormacHoro odOpasa >KU3HU (370pOBOE MHUTAHUE,
COONIOICHNE TUTMEHWYECKHX TPaBWII U HOPM, COAIaHCUPOBAHHBIM PEXKUM 3aHATUNA U OTIbIXA,
perynspHas Qu3ndeckasi akTUBHOCTh), O€pEKHOIr0, OTBETCTBEHHOI'0 M KOMIIETEHTHOI'O OTHOILIEHUS
K COOCTBEHHOMY (PU3HUECKOMY M IICUXUYECKOMY 3/10POBBIO;

MOHUMaHWE LIEHHOCTHU MPaBUJ UHAUBUAYAIBHOTO U KOJJIEKTUBHOI'O 0€30IaCHOTO IMOBEICHUS
B CUTYAallUsX, YIPOXKAIOUINX 37I0POBBIO U KU3HU JIIOJIEH;

OCO3HAaHUE TIOCJIEICTBUIA W HENPHUITUS BPEIHBIX TPUBBIUEK (YIIOTPEOJIEHUs aAIKOTOs,
HapKOTUKOB, KypeHUs);

6) TPy10BOT0 BOCIIUTAHUS:

TOTOBHOCTH K TPYAY, OCO3HAHUE LICHHOCTH MacTEpCTBa, TPYAOIIO0HE;

TOTOBHOCTh K aKTUBHOM JIEATENbHOCTH TE€XHOJIOTMYECKONH M COIMAbHOM HANpPaBIEHHOCTH,
CTIOCOOHOCTh MHUITUUPOBATH, TNITAHMPOBATH M CAMOCTOSTEIIHO BBITIOHATE TAKYIO ACATEIBHOCTS;

UHTEpEC K pa3iuyHbIM cdepam NpodhecCHOHAIBHONW NesITelNbHOCTH, YMEHHE COBepIIaTh
OCO3HAHHBIA BBIOOp OynyIiei mpodeccun U peaTn30BbIBaTh COOCTBEHHBIC )KU3HEHHBIC TIAHBI;

TOTOBHOCTB U CTOCOOHOCTH K 00pa30BaHUIO U caMO0OPa30BaHUIO HA IPOTSHKEHUH BCEH KHU3HH,

7) 3K0JIOTUYeCKOT0 BOCIIMTAHUSA:

HKOJIOTHUYECKH IIeJIecO00pa3HOoe OTHOIIEHHE K MPHUPOJe KaK MCTOYHUKY >KM3HHM Ha 3emiie,
OCHOBE €€ CYIIIeCTBOBAHUS;

NOBBIIICHHE YPOBHS SKOJIOIMYECKOM KYJIBTYphl: MPHOOpPETEHHE OMbITa IUIAHHUPOBAHUS
MOCTYIKOB M OIICHKU MX BO3MOXKHBIX MOCIIEACTBUI 711 OKPY>KAIOIIEH Cpebl;

OCO3HaHHE TI00ATFHOI0 XapaKTepa SKOJIOTHIECKUAX MPOOJIEM | MTyTeH MX pelIeHus;

CIOCOOHOCTH MCIIONIb30BaTh MPHOOpETaeMble IPU N3yUYEeHUH OMOJIOrMM 3HAHUS U YMEHHUS MIPU
pemeHn TpodiieM, CBSI3aHHBIX C PAIMOHAIBHBIM MPHPOIONONB30BaHHEM (COOIIOJICHHE TPAaBHII
NIOBEJICHUS B IPUPO/IE, HAPABJICHHBIX HA COXpPaHEHUE PaBHOBECHUS B 3KOCHCTEMaX, OXpaHy BUJIOB,
JKocucTeM, orocdepsnl);

AKTUBHOE HENPUATUE NEHCTBUI, IPUHOCAILINX BPEJ OKPYKAOLIEH MPUPOJHOUN Cpee, YMEHUE
MIPOrHO3UPOBATh HEOIArONPUSATHBIE HKOJIOTMYECKUE TOCIEICTBUS MPEANPUHUMAEMbIX IEHCTBUI U
NpeOTBPAIIATh UX;

HAJIMYUE PA3BUTOTO HKOJOTMYECKOTO MBIIUICHUS, OKOIOTMYECKOM KYIbTYphl, OIbBITA
NeATENBHOCTH  JKOJIOTUYECKOM  HANpaBIEHHOCTH, YMEHHUS  PYKOBOJCTBOBAaThCSI HMH B
MO3HABATEeNbHOM, KOMMYHHKATUBHOM M COI[MAIBHOM TMpaKkTUKe, TOTOBHOCTH K YYacTHIO B
MPAKTUYECKON JEATEIIbHOCTH SKOJIOTMYECKON HAPABIEHHOCTH;

8) neHHOCTH HAYYHOI'0 MO3HAHMA:
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c(OpMHUPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
HayKd M OOILECTBEHHOM MpPaKTHKH, OCHOBAaHHOTO Ha JHajore KYJIbTYp, CIIOCOOCTBYIOIIETO
OCO3HAHMIO CBOETO MECTA B MOJHUKYIBTYPHOM MHUPE;

COBEpPIIECHCTBOBAHME SI3bIKOBOM M YHTATENILCKOW KYJIBTYpPHl KaK CPEACTBAa B3aWMOJCHCTBUS
MEXTy JIFO/IbMH U TIO3HAHUSI MUDA;

NOHUMaHHUE CHelU(PHUKH OWONOTMM KaK HAayKH, OCO3HaHUS €€ poimu B (HOPMHUPOBAHHH
PalMOHATIBHOTO HAayYHOTO MBIIUICHHS, CO3JAaHHM LEJIOCTHOTO MPEACTaBICHHS 00 OKpY’Karolem
MHpe KaK O €JIMHCTBE TMPUPO/IbI, YEIIOBEKa U O0IIECTBa, B TIO3HAHUH MPUPOTHBIX 3aKOHOMEPHOCTEH
U pelIeHuH MpodJIeM COXPaHEHUS PUPOTHOIO PABHOBECHUS;

yOSXKIEHHOCTh B 3HAYMMOCTH OWOJOTHMU JJIsI COBPEMEHHOW IMBHIM3AIMU: OOECHCUCHHUS
HOBOTO YPOBHSI Pa3sBUTHS MEAWIMHBI, CO3JAaHHE MEPCHEKTHBHBIX OMOTEXHOJOTUH, CITOCOOHBIX
pemiate pecypcHble HMpOOJIIEeMBbl Pa3BUTHS UYEIOBEUECTBA, IMOWCKA IyTEH BBIXOJAa M3 TIII00ATBHBIX
HKOJIOTHUECKUX MpobieM M obecredeHus nepexoia K YCTOMUYMBOMY Pa3BUTHIO, PAIlHOHAIBHOMY
UCTIONIb30BAHHIO IPUPOIHBIX PECYPCOB M (POPMUPOBAHHIO HOBBIX CTAHJAPTOB JKU3HH;

3aWHTEPECOBAHHOCTh B IMOJYYCHUU OWOJOTMYECKUX 3HAHWUH B IENSAX MOBBIICHUS OOmIe
KyJAbTYpBl, €CTECTBEHHO-HAy4YHOW TI'pPaMOTHOCTH, KaK COCTaBHOM 4YacTd (DYHKIHOHAIBHON
IPaMOTHOCTH oOydarouuxcs, GopMupyemMoit mpu u3y4eHuu OuOIIOTHH;

NOHUMaHHWE CYIIHOCTH METO/OB TII03HAHMS, MCIONb3YeMbIX B €CTECTBEHHBIX HayKax,
CMOCOOHOCTH HCITONIB30BAaTh IOJydaeMble 3HAHHWS JUIS aHAIM3a W OOBSICHEHHS SIBICHUH
OKPYXKAIOIIEr0 MHpa M MNPOHCXOAIMX B HEM H3MEHEHHWH, yMeHHe JenaTb OOOCHOBAHHBIE
3aKJTIOYCHNS HA OCHOBE HAYYHBIX (PaKTOB M MMEIOIINXCS TaHHBIX C IIEJIbIO TOITYYCHHS JOCTOBEPHBIX
BBIBOJIOB;

CIIOCOOHOCTH CAMOCTOSITEIBHO UCIIOIB30BaTh OMOMOTHYECKHUE 3HAHUS ISl pEIICHNs IpoliieM
B PEAIbHBIX )KU3HEHHBIX CUTYAIUIX;

OCO3HaHHME LEHHOCTH HAYYHOU JESTENbHOCTH, TOTOBHOCTH OCYHIECTBIISITH IMPOCKTHYIO H
HCCIIEIOBATEIbCKYIO JEATEIHHOCTh UHANBUYAIBHO U B TPYIIIIE;

TOTOBHOCTh W CIIOCOOHOCTh K HEMPEPHIBHOMY OOpa30oBaHHIO M CaMOOOPa30BaHHIO, K
AKTUBHOMY TIOJTYYCHHIO HOBBIX 3HaHUH 1O OHOJIOTMH B COOTBETCTBHHM C JKH3HEHHBIMHU
HOTPEOHOCTSAMH.

METANPEAMETHBIE PE3YJIBTATHI

MeranpenmeTHble pe3ynbTaThl OCBOGHMSI ydueOHOro mnpenmera «buonorus» BKIIOYAIOT:
3HaYMMble  JUII  (OPMHUPOBAHUS  MHUPOBO33PEHHUS  OOYyYarOIIMXCA  MEXIUCIHUILTUHAPHBIC
(MexXnpeaMeTHbIE) O0IeHay YHbIe TIOHSATHUS, OTPaXKaroU[ie EeTOCTHOCTh HayYHOM KapTHHBI MHpa U
cneuu(rUKy METONOB IO3HAHMS, HCIOIb3YEMbIX B €CTECTBEHHBIX HayKaX (BEIIECTBO, IHEPTHUS,
SBIIEHUE, TIPOIIECC, CUCTeMa, HAYYHBIN (DAKT, MPUHIUI, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpHs,
UCCIIeIOBaHNne, HAONIOJICHHE, W3MEpeHHe, HKCIEPUMEHT W JPYrue); YHUBEpCAIbHBIC y4eOHBIC
JeNCTBUA (mo3HaBaTeNbHBbIE, KOMMYHHUKATHBHBIE,  PETYISITUBHbIE), o0ecrieunBaoIne
¢dopmupoBanue (YHKIMOHATIHHONH T'PAaMOTHOCTH W COLUMAIBHOW KOMIETEHIMH OO0YyYaroIInuXCs;
CIOCOOHOCTH 00YUaIOIIMXCS UCIOIb30BATH OCBOCHHBIE MEXKANCIUIUINHAPHBIE, MUPOBO33pPEHYECKHE
3HAHMSI U YHUBEpCAJIbHbIE YueOHbIe IEHCTBUS B IO3HABATEIBHOM U COITMAIBHOM MPaKTUKE.
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B pesynpTaTe wu3ydeHHs OHWOJIOTMM Ha YPOBHE CpeAHEero oOmero oOpa3oBaHUs Yy
oOyuatomerocsi OynyT chopMupoBaHBl TIO3HABATENBHBIE YHHUBEpPCAIbHBIE Y4eOHBIC IEHCTBUS,
KOMMYHUKATUBHBIE YHHUBEPCAIbHbIE yU4eOHbIE ACUCTBUS, PETYIATUBHbIE YHUBEPCAbHbIE yueOHbIE
JEHCTBYS, COBMECTHASI ICATEIIBHOCTD.

MetanpeameTHble pe3yabTaThl OCBOEHHUS MPOTpPaMMbl CpeIHEro oOIero oodpazoBaHUs
JIOJKHBI OTPaKaTh:

OBiajeHHe YHUBEPCAJIbHBIMH YUeOHBIMH MO3HABATEIbHBIMH el CTBUSIMU:

1) 6a3oBbIe JJOrHYeCKHUe TeHCTBHUS:

CaMOCTOSITENILHO (DOPMYITHpPOBaTh M AaKTYaIM3UPOBaTh TMpoOIeMy, paccMaTpuBaTh €&
BCECTOPOHHE;

UCIIOJIB30BaTh NIPU OCBOSHUM 3HAHUU MPUEMBI JTOTUYECKOrO MBIIIICHHUS (aHau3a, CHHTE3a,
CpaBHEHUS, KiaccuUKaIuu, 0000IIEHNs ), pACKPBIBATH CMBICIT OMOJIOTHYECKUX MTOHATUH (BBIICTATH
WX XapaKTepHbIC IPU3HAKH, YCTAHABINBATH CBS3U C IPYTUMHU IMOHSATHSIMH);

ONpENENsATh IeNU JESITeIbHOCTH, 3a/aBas IMapaMeTpbl W KPUTEPUU UX JOCTHKEHUS,
COOTHOCHUTH Pe3YJIbTATHI JICATCILHOCTH C IIOCTABICHHBIMU IICIISIMU;

UCIIOJIb30BaTh OMOIOTUYECKUE MOHATHS IS 00BbsICHEHUS (PAKTOB U SIBJICHUI )KMBOW MPUPOIBL;

CTPOWTH JIOTUYECKUE pacCyXIeHUs (MHIYKTUBHBIC, ICAYKTUBHBIC, TI0 aHAJIOTHH), BBIIBISATH
3aKOHOMEPHOCTH U TPOTUBOPEUYHS B pacCMaTPUBAEMbIX SBICHUSAX, (POPMYIHPOBATH BBIBOIBI U
3aKITFOYCHUS;

MPUMEHSTh CXEMHO-MOJIENIbHBIE CpelCTBA ISl MPEICTABICHUSI CYIIECTBEHHBIX CBS3€H U
OTHOIIEHUH B HM3y4yaeMbIX OHOJOTMYECKUX OOBEKTax, a TaKXkKe IMPOTUBOPEUYHIl pazHOro poja,
BBISIBJICHHBIX B Pa3JIMYHBIX WH()OPMAIIMOHHBIX UCTOYHUKAX;

pa3pabaThIBaTh IJIaH PEHICHUs MPOOJIEMbI C YUETOM aHalM3a UMEIOUINXCS MaTepUaibHbIX U
HEMaTEePUAIBHBIX PECYPCOB;

BHOCUTb KOPPEKTHBBI B JIEATEIbHOCTh, OLICHUBATh COOTBETCTBHE PE3YJIbTATOB IIEINISAM,
OIICHUBATh PUCKU TIOCIICICTBUN ACITCILHOCTH;

KOODAMHHUPOBATh U BBINONHATH pabOTy B YCIOBHSIX pEAIbHOrO, BHUPTYadbHOTO U
KOMOMHHPOBAHHOTO B3aUMOJICHCTBHS,

pa3BUBATh KPEATUBHOE MBILUICHHUE MIPU PEIICHUH KUZHEHHBIX MPOOIEM.

2) 6a30BbIe HCCIEI0BATENBLCKHE el CTBUS:

BIQJICTh HABBIKAMH Y4E€OHO-MCCIIEIOBATENLCKOM M TMPOCKTHON MEATEIbHOCTH, HAaBBIKAMU
paspelieHuss MpoOsieM, CIOCOOHOCTBIO M TOTOBHOCTBIO K CAMOCTOSATEIHLHOMY IOMCKY METOJI0B
pElIeHUs MTPAKTUYECKUX 3a7a4, IPUMEHEHHUIO Pa3IMYHBIX METOOB MTO3HAHHS,

UCIOJb30BaTh pA3IUYHbIE BHUJAbI JEATEIbHOCTH IO TOJYyYEHHUIO HOBOI'O 3HAHUS, €ro
WHTEPIIPETAIMH, MPEOOPA3OBAHUI0 U MPUMCHCHHIO B YYEOHBIX CHUTYallUsX, B TOM YHCIE MPHU
CO3/IaHUU Y4EOHBIX U COLIMATBHBIX MPOEKTOB;

(GbopMHUpPOBATh HAYYHBIH THIT MBIIUICHUS, BJIAJCTh HAYYHOW TEPMHUHOJOTHCH, KIFOYCBBIMU
MOHATUSMU U METOJAMH,

CTaBUTh U (POpMYyIUpOBATh COOCTBEHHBIC 3a7a4d B 0Opa30BaTEIbHOM ICATEIBHOCTA M
JKU3HEHHBIX CUTYaIUsX;
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BBISIBJISITH IPUUYUHHO-CJIEICTBEHHBIE CBSA3HM U aKTyaIU3UpOBATh 3a7auy, BbIIBUTATh TUIIOTE3Y
e peleHusl, HaXOAUTh apTyMEHTHI JJIS JI0Ka3aTeNbCTBAa CBOUX YTBEPXKICHUH, 3a/1aBaTh MapaMeTphbl
U KPUTEPUU PELICHHUS;

aHAJTM3UPOBATh OTYYEHHBIE B XOJI€ PEIICHUS 331a4H PE3yIbTaThl, KPUTHUECKHU OIIEHUBATh UX
JIOCTOBEPHOCTb, IPOTHO3UPOBATh U3MEHEHHE B HOBBIX YCIOBHSIX;

JlaBaTh OLIEHKY HOBBIM CUTYallUsIM, OLICHUBAThH MPUOOPETEHHBIH OIBIT;

OCYILIECTBIISITh I1I€JICHAMPABICHHBIA TOUCK TMEepeHOca CPEICTB U CIIOCOOOB NEHCTBUSA B
npoecCHOHATBEHYIO CpPEy;

yMeTh  TNEpPeHOCHTh 3HAaHUS B  [O3HABATENbHYHD M  MPAKTUYECKYI0  OOJIaCTH
KU3HEACATEIbHOCTH;

YMETh HHTETPUPOBATh 3HAHUS U3 PA3HBIX MPEIMETHBIX 00JIaCTei;

BBIIBUTaTh HOBBIE UJIEH, ITpeIaraTh OpUrHaIbHBIC TOIXO0/IbI M PEILICHUS, CTABUTh MPOOIEMbI
U 33/1a4H, JIOIYCKAIOIINE AJIbTePHATUBHBIC PEILICHHS.

3) pabora ¢ nundopmanmeii:

OPHEHTUPOBATHCS B PA3JIMYHBIX HCTOYHUKAX HH(pOpManuu (TEKCTe Y4eOHOro IMOocoOwus,
HAy4YHO-TIOMYJISIPHOM JHTeparype, OMOIOrMYECKUX CIIOBapsiX U CIPABOYHUKAX, KOMITBIOTEPHBIX
0a3ax JnaHHbIX, B VIHTepHeTe), aHanM3uMpoBaTh HH(OPMAIMIO pa3IMYHBIX BUIOB U (opm
NPEeCTaBICHUS, KPUTUYECKU OLIEHUBATh €€ JOCTOBEPHOCTh U HETPOTUBOPEUNBOCTD;

(dopMymupoBaTh 3ampockl W TMPHUMEHSATh pPA3IMYHBIE METOAbl TpPU TIOHCKE M O0TOOpe
O6uonoruueckoil nHdopmannuu, HeOOXOUMOM [T BBITOJIHEHUS YUeOHbIX 3a/1a4;

npuoOpeTaTh OMNBIT HCIOJIB30BAHUS HMHPOPMALMOHHO-KOMMYHUKAaTUBHBIX TEXHOJIOTHH,
COBEPIIEHCTBOBATh KYJIbTYpPY aKTUBHOT'O UCIIOIb30BAHUS PA3TUYHBIX IIOMCKOBBIX CHCTEM;

CaMOCTOATENIbHO  BHIOMPATh ONTUMAIbHYIO (OpPMY TIPEACTABJICHHUS OHOIOTHYECKOM
uH(pOpMaIuH (CXeMBbI, TpaQHKH, JHATPAMMBbI, TAOIUIBI, PUCYHKU U IPYTOE);

UCIIOJb30BaTh HAy4YHBIA S3BIK B KauyecTBE CpEACTBa MpU pabore ¢ OUOIOrHMYecKOi
uHpOpPMAIE: MPUMEHSATh XUMHUYECKHe, (U3NYECKHe M MaTeMaTHYeCKHe 3HAKW M CHUMBOIIHI,
dbopmynbl, abOpeBUaTypy, HOMEHKJIATYpy, HCIOIb30BaTh U MPeoOpa3OBbIBATh 3HAKOBO-
CHMBOJIMYECKHE CPEJICTBA HATIISTHOCTH;

BJAJeTh HABBIKAMU pPACHO3HABaHUS M  3allUTHl HMH(OpMAIMM, UHPOPMAITMOHHON
0€301MacHOCTH JTUYHOCTH.

OgJiajieHNe YHUBEPCAJIbHBIMH KOMMYHUKATHBHBIMH 1€CTBUSIMH:

1) o0menue:

OCYIIECTBIISATh KOMMYHHKAIIUK BO BCEeX cepax KU3HU, aKTUBHO y4aCTBOBATh B IUAJIOTE WU
JMCKYCCHU TI0 CYIIECTBY 00CYX1aeMoiil TeMbl (YMEHUE 3a7aBaTh BOIIPOCHI, BHICKA3bIBATH CYKIECHUS
OTHOCHUTENIFHO BBINIOJHEHUS TPEAIaracMod 3aJadd, YYUTHIBAaTh WHTEPEChl M COTJIACOBAHHOCTH
MO3UINI IPYrUX YYaCTHUKOB AWANOra WU JUCKYCCUN);

pacrio3HaBaTh HeBepOaJIbHBIC CPECTBA OOIICHNUS, TOHUMATh 3HAYCHHUE COIMALHBIX 3HAKOB,
IPENOCHUIOK BO3HUKHOBEHHUS! KOH(IMKTHBIX CHUTYyallud, yMEThb CMSr4arth KOH(DIMKTHI M BECTH
NIEPETOBOPHI;

BJIAJICTh Pa3IMYHBIMU CIIOCOOAMU OOIIEHUS U B3aUMOICHCTBUS, IOHUMATh HAMEPEHUS JPYTruX
JIOAe, TPOSBIATH YBAXKHUTEIHLHOE OTHOLIEHHWE K COOECeTHMKY U B KOPPEKTHOM Qopme
(dopMyIIMpOBaTH CBOM BO3PAKEHUS;
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Pa3BEPHYTO U JIOTMYHO M3J1araTh CBOIO TOUYKY 3pEHHs C UCIOJIb30BAaHUEM SI3bIKOBBIX CPENICTB.

2) cOBMeCTHas IeSI TEJIbHOCTh:

NIOHUMAaTh W UCIOJIb30BaTh MPEUMYILECTBA KOMaHIHOW M MHIMBUAYaJIbHOM pabOThl HpU
pemeHnr OMOIOrMYeckol MpoOIeMbl, 0OOCHOBBIBATE HEOOXOIUMOCTh NMPUMEHEHHUS TPYNIIOBBIX
(dbopM B3aUMOIEHCTBYS ITPH PELLICHUH y4eOHOH 3a1auu;

BBIOMPATh TEMATUKY W METOJBI COBMECTHBIX IEHCTBHHA C y4€TOM OOIIMX HHTEPECOB WU
BO3MOKHOCTEH KaKJI0T0 WIEeHa KOJJICKTHBA;

NPUHUMATH [I€JTH COBMECTHOW JIESTELHOCTH, OPTaHU30BBIBATh M KOOPIMHUPOBATH IEHCTBUS
10 €€ TOCTHXKEHUIO: COCTABJIATH IJIaH ASHCTBUI, pacpeAessITh POJiu ¢ yI€TOM MHEHUH y4aCTHUKOB,
00CyX/1aTh pe3yJabTaThl COBMECTHOU PaOOTHI;

OLIEHMBATh KaueCTBO CBOETO BKJIA/A U KAXKIAOI0 YYaCTHHKA KOMaHIbI B OOLINI pe3ynbTaT 1Mo
pa3pabOTaHHBIM KPUTEPHSIM;

npejyiaraTh HOBBIE IPOEKTHI, OLIEHUBATh HJIEM C TO3UIMH HOBU3HBI, OPUTHHAIBLHOCTH,
NPAaKTUYECKOH 3HAYMMOCTH;

OCYIIECTBIISITH TOBUTUBHOE CTPATETUIECKOE TIOBEJICHUE B PA3IMUHBIX CHUTYaLUsX, IPOSBIISIT
TBOPYECTBO U BOOOpakeHHE, ObITh MHUIIMATUBHBIM.

OgJajieHNe YHUBEPCAJIbHBIMH PeryJssTHBHBIMU J1eliCTBUSIMU:

1) camoopranu3amnusi:

UCTIOJIB30BaTh OMOJIOTHYECKIE 3HAHUS JITSI BRISIBIICHUS IPOOJIEM U UX PEUICHUS B )KU3HEHHBIX
U Y4eOHBIX CUTYaIMsIX;

BbIOMpPATh Ha OCHOBE OMOJIOTMYECKUX 3HAHUU IIEJIEBBIC M CMBICIOBBIE YCTAHOBKU B CBOUX
NEWCTBUSAX M TOCTYNKAax IO OTHOIICHHIO K >KUBOM MPHUPONE, CBOEMY 3I0POBBIO U 310POBBHIO
OKpYXKaloIlUX;

CaMOCTOSITENTHO OCYIIECTBIIATh T103HABATEIbHYIO JEATENbHOCTb, BBIABIATH MPOOIEMBI,
CTaBUTh U (HOPMYIHUPOBATh COOCTBEHHBIE 3a7a4ll B 00pa30BaTEIbHOM AEATENbHOCTU U )KU3HEHHBIX
CUTYalLUsX;

CaMOCTOSITENIbHO COCTAaBJIATh IUIAH PELICHUs MPOoOJeMbl C y4ETOM HMMEIOLIUXCS PECYpCOB,
COOCTBEHHBIX BO3MOYKHOCTEN U MPEAIIOYTEHHIH;

JlaBaTh OLIEHKY HOBBIM CUTYalLlUsM;

pacmMpsATh paMKH Y4eOHOT0 TIpeIMeTa Ha OCHOBE JIMUHBIX MPEIMOYTCHUH;

JieNiaTh OCO3HAHHBII BHIOOp, apIrYyMEHTHPOBATh €r0, OpaTh OTBETCTBEHHOCTH 32 PELICHUE;

OLIEHUBATh IPUOOPETEHHBIN OIBIT;

CIOCOOCTBOBaTh (POPMUPOBAHUIO M TPOSBICHUIO HIMPOKOH 3PYIUIMHU B Pa3HBIX 00JacTAX
3HAHWH, TOCTOSTHHO MOBBIIIATH CBOM 00pa30BaTeIbHBIN U KYJbTYPHBIA YPOBEHbD.

2) CAMOKOHTPOJIb:

JlaBaTh OLIGHKY HOBBIM CHUTYyallUsIM, BHOCUTb KOPPEKTUBBI B JEATEIBHOCTb, OLIEHUBATb
COOTBETCTBHUE PE3YJITATOB LIEIISM;

BJIaJICTh HAaBbIKAMU TO3HABATEIBHOM peQIIeKCHU KaK OCO3HAHUS COBEPIIAEMbIX NEHCTBUN U
MBICJIUTENEHBIX MPOIECCOB, UX PE3YJIbTAaTOB M OCHOBAHUH, UCIIONB30BATh MPUEMBI peIICKCUN JUIS
OLIEHKHU CUTYalllH, BBIOOpA BEPHOT'O PELICHMS;

YMETb OLIEHUBATh PUCKHU U CBOEBPEMEHHO MPUHUMATh PELICHUS 10 UX CHUKECHHUIO;

NPUHUMATh MOTUBBI M apI'YMEHTHI JPYTUX MPHU aHAIU3€ Pe3yIbTaTOB AEATEIbHOCTH;
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3) npuHsATHE CeOS M APYTUX:

NpUHUMATH ceOsl, TOHNUMAasi CBOU HEIOCTATKU M JOCTOWHCTBA,

IIPUHUMATh MOTHUBBI M API'YMEHTBI APYTUX IIPU aHAJIN3€E PE3YIbTATOB JEATCIBHOCTH;

NPU3HABATH CBOE MPABO M MPABO JAPYTHX Ha OMINOKH;

pa3BUBaTh CIOCOOHOCTh MOHMUMATh MUP C MO3UIMU APYroro 4eIoBeKa.
INPEJIMETHBIE PE3YJIBTATbBI

[IpenmeTrHble pe3ynabTaThl OCBOCHMS COAEp)KaHUs YdeOHoro mnpeamera «buomorus» Ha
yrayOJIEHHOM ypOBHE OPHUEHTHPOBAHBI Ha obOecredeHune MpoQILHOrO 00ydeHUs OOYJaroIInuXCst
6uonoruu. OHU BKIIIOYAIOT: cHelUpUUecKre Uid OMOJIOrUN HayuyHble 3HAHUS, YMEHUS U CHOCOOBI
JEHCTBUI 1O OCBOEHMIO, MHTEPHPETALMU U IMPEOOpPa3OBAaHUIO 3HAHWUN, BUMABI JAEATEIBHOCTH I10
IOJTYYEHUIO HOBBIX 3HAaHMW M MX NPUMEHEHHUIO B PA3JIMUYHbIX Y4eOHBIX, a TAKXKE B peaJbHbIX
KU3HEHHBIX cuTyalusax. [IpenMeTHbie pe3ynpTaTsl IPEICTaBICHbI 10 TOAaM U3yYEHHUS.

[IpenmerHbie pe3ynbTaThl OCBOeHUs yueOHoro nmpeamera «buonorus» B 10 knacce nOmKHBI
OTpakaTh:

c(OpMHUPOBAHHOCTh 3HAHMI O MECTE€ U POJM OMOJIOIMH B CHCTEME E€CTECTBEHHBIX HAyK, B
(OpMHUPOBAaHUY €CTECTBEHHO-HAYYHOH KAPTHHBI MUPA, B I03HAHUM 3aKOHOB NPHUPOJIbI U PEIICHUH
npo0JieM panMoHAIBLHOIO MPHUPOIONOIb30BaHUA, O BKJIAAE POCCUHCKUX U 3apyOeKHBIX YUEHBIX B
pasBUTHE OMOJIOTHHY;

BJIQJICHUE CHCTEMOH OMOJIOTMUECKHUX 3HAHUM, KOTOpas BKIIIOYAET: OCHOBOIOJArarolue
OuoMOrn4eckue TEpMUHBI U TOHATHS (KU3Hb, KJIETKa, OpPraHu3M, MeTa0oiM3M, IOMeocTas,
CaMOperyJislus, CaMOBOCIIPOU3BEACHHUE, HACIIEICTBEHHOCTb, M3MEHUYUBOCTb, POCT U pa3BUTHE),
ouonoruueckue Teopuu (kiaerounas reopus T. [lIBanna, M. llneiinena, P. Bupxosa, xpomocomHas
Teopus HacnencrBeHHoctu T. Moprana), yaenust (H. 1. BaBuoBa — o nienTpax MHOrooOpasus u
IPOMCXOXKIEHUS KYJIbTYPHBIX PACTEHHIT), 3aKOHBI (€MHOO0pa3nsi MOTOMKOB MEPBOr0 MOKOJICHUS,
paclIeIyICHHsl, YUCTOThI TaMeT, HE3aBUCUMOr0 HaciieoBaHus I'. MeHzens, roMoJI0rH4ecKux psaoB
B HacneAcTBeHHOM n3MenunBocty H. Y. BaBuiosa), mpuHIUIBI (KOMITJIEMEHTAPHOCTH);

BJIAJICHUE OCHOBHBIMM METOJAMHM HAy4YHOI'O IO3HAHMS, UCIOJIb3YEMBbIX B OMOIOIMYECKHX
MCCIIEIOBAHUSIX KUBBIX OOBEKTOB (OMHUCaHUE, U3MEPEHUE, HAOII0IeHHUE, IKCTIEPUMEHT);

YMEHHUE BBIIENATh CYIIECTBEHHbIE NPU3HAKU: BHUPYCOB, KJIETOK IMPOKAPHOT U 3YKAPHOT,
OJHOKJIETOYHBIX M MHOTOKJIIETOYHBIX OpraHM3MOB, B TOM uucie Oakrepuil, rpuOoB, pacTeHUl,
KMBOTHBIX U 4YEJIOBEKa, CTPOECHHUS OPraHOB M CHCTEM OpraHOB PACTEHMM, )KMBOTHBIX, YEIOBEKa,
IIPOLIECCOB JKU3HENEATENIbHOCTH, MPOTEKAIOIIUX B OPraHU3Max PacTeHUM, KUBOTHBIX M UYEJIOBEKa,
OMOJIOTMYECKUX IMPOIECCOB: 0OMEHa BellecTB (MeTabosn3M), MpeBpallleHus] SHEPruH, OpoKeHus,
aBTOTPO(PHOroO U reTepoTpoPHOro TUIOB MUTAHUSA, POTOCHHTE3a U XEMOCHHTE3a, MUTO3a, Mei03a,
ramMeToreHesa, SMOpUoOreHesa, MOCTIMOPHOHAIBHOTO PA3BUTHS, Pa3MHOKEHHSI, MHIUBUAYaIHHOTO
pa3BUTHS OpraHU3Ma (OHTOreHe3a), B3aUMOAEHCTBYSI TEHOB, F€TepO3HCca, HCKYCCTBEHHOI0 0TO0Da;

YMEHHE YCTAaHABIMBAaTh B3aWMOCBSA3M MEXAYy OPraHOMJaMM KIETKM W UX (YHKIUSMH,
CTPOEHHUEM KIJIETOK Pa3HbIX TKaHEW M MX (YHKLUUSAMHU, MEXKAY OpraHaMu U CUCTEMaMH OPraHoOB Y
pacTeHuil, )KUBOTHBIX U YellOBeKa M UX (PYHKLHUSIMHU, MKy CUCTEMaMU OPraHOB M MX ()YHKIHMSIMHU,
MEXIy TallaMid 0OMEHa BEIIECTB, ATallaMH KJIETOYHOIO IIUKJIA U KU3HEHHBIX [IUKIOB OPraHU3MOB,
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JTaraMu SMOPHUOHATILHOTO Pa3BUTHS, TCHOTUIIOM M (EeHOTHIIOM, (PeHOTHIIOM M (haKTOpPaMH CpPEeJIbI
oOHTaHUS,

YMEHHE BBISBIATh OTJIMYUTENIbHBIE TMPU3HAKH JKUBBIX CHUCTEM, B TOM YHUCJE PACTCHHUIA,
JKUBOTHBIX U YEJIOBEKA;

YMEHHE HCIOIB30BaTh COOTBETCTBYIOIIME ApTyMEHTHI, OMOJIOrMYECKYI0 TEPMUHOIOTHUIO U
CUMBOJIMKY JIJIsl J0Ka3aTeJIbCTBA POACTBA OPTaHU3MOB Pa3HbIX CUCTEMATUUYECKUX PYIII;

YMEHHE peliaTb OMOJOrHYecKre 3a/1ayi, BBISIBISITh TPUUUHHO-CIEACTBEHHBIE CBS3H MEXIY
UCCIIEyeMbIMH OHOJIOTMYECKUMHU TPOLECCAaMU U SIBICHUSMHU, AENIaThb BBIBOABI M IPOrHO3bI Ha
OCHOBAHUU TOJTYYEHHBIX PE3YJILTATOB;

YMEHUE BBITIOIHSATH JJa00paTOPHBIC U MPAKTUYECKUE PAOOTHI, COOIIOIATh IIPaBUIIa IPU padoTe
C Y4eOHBIM U 1a00opaTOpHBIM 000pPYI0BAHUEM;

YMEHHE BBIABUTAaTh THUIOTE3bl, MPOBEPSITh HUX OKCIEPUMEHTAIBHBIMH  CPEICTBAMHU,
bopMynupys 1eTb UCCIIeI0BaHUs, aHATM3UPOBATh TOJTYYEHHBIE PE3YJIbTAThI U JIENIaTh BHIBOJIBI,

YMEHHE Y4acTBOBaTh B Y4eOHO-HCCIIEIOBATENbCKOM paboTe MO OWONOTHM, HKOJIOTUU U
MEJUILIMHE, TPOBOJMMOM Ha 0a3e IIKOJbHBIX HAYYHBIX OOLIECTB, M IMYOJWYHO NPEICTaBIATH
MOJTyYeHHBIE PE3YyIbTAThl HA YYCHUUECKUX KOH(PEPEHIIUAX;

YMEHHE OLEHUBATh ATUUECKHE aCIIEKThl COBPEMEHHBIX MCCIIEJOBAaHUM B 00J1aCTH OUOJIOTUU U
MeIUIMHBI (KJIOHUPOBAaHUE, HCKYCCTBEHHOE OIIOJIOTBOPEHHUE, HAIIPABJICHHOE U3MEHEHHE reHoMa U
CO3/IaHHE TPAHCT€HHBIX OPTraHNU3MOB);

YMEHHUE OCYIIECTBJIATh OCO3HAHHBIM BbIOOp Oyayiieil mpodeccuoHaIbHON NIesSTeTbHOCTH B
obnacti OMOJIOTUU, MEIULMHBI, OMOTEXHOJIOIMH, BETEPUHAPHUH, CEIBCKOTO XO35SHCTBA, MHUILEBOI
IPOMBIIUICHHOCTH, YIIIyOJSTh MO3HABATENbHBI MHTEPEC, HANpaBJICHHBIH HAa OCO3HAHHBIN BHIOOD
COOTBETCTBYIOIIEH MPOPECCUr M MPOJAODKCHHE OHOJIOrMYEeCKOro OOpa3oBaHUs B OpPraHU3AIMIX
CpeaHero NpoQecCHOHANTBHOTO U BBICIIETO 00pa30BaHMS.

[IpenMeTHBIC pe3yabTaThl OCBOEHUS yueOHoro npeamera «buonorus» B 11 Kaacce NOMKHBI
OTpa)kaTh:

c(hOpMUPOBAHHOCTh 3HAHHI O MeCT€ W PONHU OMOJOTUU B CHUCTEME ECTECTBEHHBIX HayK, B
(opMHUPOBaHNHU COBPEMEHHOM €CTECTBEHHO-HAYYHON KAPTUHBI MUPA, B TO3HAHUU 3aKOHOB IIPUPOJIbI
U PEIICHUH 3KOJIOTMYECKUX MPOOJIeM YeI0BEUYECTBA, a TAKXKE B PEIIEHUH BOIPOCOB PALIMOHAIBHOTO
IPUPOJIONONB30BaHNS, U B (OPMHUPOBAHUU IIEHHOCTHOI'O OTHOIICHHUS K MPUPOJE, OOIIECTBY,
YeJIOBEKY, O BKJIaZle POCCHMCKUX U 3apyOeKHBIX YUEHBIX-OMOIOr0OB B pa3BUTHE OMOJIOTUY;

YMEHHE BJIAJETh CHUCTEMON OHMOJIOTMYECKHX 3HAHMM, KOTOpas BKJIIOYAET ONpeAesieHUs u
NOHUMAHHUE CYIIHOCTH OCHOBOIIOJIATAIOUINX OWONIOTMYECKUX TEPMHUHOB M TOHATUH (BUL,
sKocucteMa, Ouocdepa), Ouomormueckue Teopuu (dBomoIMoHHas Teopuss Y. JlapBuHa,
CUHTeTHYecKass Teopus 3Bomtonuu), yueHus (A. H. CeBepuoBa — 0 myTSX M HalpaBICHUSX
spomonnn, B.U. Bepuazackoro — o 6uocepe), 3akoHsl (reHeTnueckoro pasHoBecus [[x. Xapau u B.
BaitaOepra, 3apogpimieBoro cxomctBa K. M. bopa), mpaswia (mMuammyma F). JluOuxa,
9KOJIOTMYECKON MUpaMUIbI SHEPTUH ), TUIIOTE3bI (TunoTe3a «mupa PHK» V. I'unbeprta);

YMEHHME BIAJETh OCHOBHBIMM METOJaMU HAay4yHOrO TIO3HAHMS, MHCIIOJIb3yEMbIMH B
OMOJIOTMYECKUX HCCIEIOBAaHUAX JKUBBIX OOBEKTOB M HKOCUCTEM (OMHCaHHE, H3MEpEHUE,
HaAOJIO/IEHNE, SKCIEPUMEHT), CIocOoOaMH BBISBICHHMS M OLIEHKH AHTPOIOI€HHBIX H3MEHEHHU B
IPUPOJIE;
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YMEHHE BBIJCIISITh CYIIIECTBEHHbIE TPU3HAKHU : BUJIOB, OMOTr€0LIEHO30B, 3KOCUCTEM U Orochephl,
CTaOMIIM3UPYIOIIETO, ABMKYILETO M Pa3pbIBAIOIIETO €CTECTBEHHOr0 OTOOpa, aJuIONaTpHuecKoro
CUMMATPUYECKOr0 BUA000pa30BaHUs, BIUSHUS ABMXKYILIHUX CHII 9BOJIOIUU HA TeHO(D OHJT TTOMYIISILIUH,
NPUCIIOCOOIEHHOCTH OPraHU3MOB K cpele OOMTaHMSA, YepeOoBaHUS HANpaBJICHUI SBOJIOLNH,
KpyroBOpOTa BEIIECTB U MOTOKA YHEPTUH B IKOCUCTEMAX;

YMEHHUE yCTaHABIUBATh B3aUMOCBSI3U MEX]y MPOLECCAMHU IBOJIOIHH, JBIKYIIUMH CHIAMU
AHTPOIMOTreHe3a, KOMIIOHEHTAMH Pa3IMYHbIX SKOCUCTEM U IPUCIIOCOOICHUSIMU K HUM OPTaHU3MOB;

YMEHHUE BBIABIATH OTIUYUTEIbHBIC IPU3HAKH KHUBBIX CHCTEM, NMPUCIIOCOOIEHHOCTh BHIIOB K
cpeae oOuUTaHMs, aOMOTHYECKUX M OMOTHYECKMX KOMIIOHEHTOB 3KOCHUCTEM, B3aWMOCBS3Eil
OpPraHU3MOB B COOOIIECTBAX, AHTPOIIOI'€HHBIX U3MEHEHHUH B 9KOCUCTEMAaX CBOEH MECTHOCTH;

YMEHHUE HCIOJIb30BATh COOTBETCTBYIOUIME apryMEHTHI, OHMOJIOTMYECKYI0 TEPMHHOJIOTUIO U
CUMBOJIMKY Ul JIOKa3aTelbCTBa POACTBA OPraHU3MOB Pa3HBIX CHCTEMaTHYECKHX TPy,
B3aMMOCBSI3M OpPraHU3MOB W CpeAbl OOWTaHMS, €IWHCTBA YEJIOBEYECKUX pac, HeOoOXOIMMOCTH
COXPAaHEHHS MHOr000pa3us BHUAOB M SKOCHUCTEM KaK YCJIOBHS COCYHIECTBOBAHHS TNPUPOABI U
YeJI0BEYECTBA;

YMEHHE peliaTb OMOJOrHYecKre 3a/1a4yu, BBISIBISITH TPUUMHHO-CIEACTBEHHBIE CBS3H MEXIY
UCCIIEYEeMbIMA OMOJOIMYECKMMH TPOIECCAaMH W SBIICHHSIMH, JIEJNaTh BBIBOABI W TPOTHO3BI Ha
OCHOBAHUU MOJYYEHHBIX PE3YyJIbTATOB;

YMEHHE BBINOIHATH Ja00paTOpHbIE U MpaKTUUYeCcKre paboThl, cOOII01aTh TpaBuia Npu padore
C Y4eOHBIM U 1abopaTOpHBIM 000pPYI0BAHUEM;

YMEHHE BbIABUIATh THIOTE3bl, IPOBEPSITh HX OKCIEPUMEHTAIBHBIMH  CPEICTBAMHU,
bopMynupys 1eTb UCCIeI0BaHNs, aHATU3UPOBATh TOTYYCHHBIE PE3yJIbTaThl U JIEJIaTh BBIBO/IBI,

YMEHHE YYacTBOBaTh B Y4YEOHO-HCCIEIOBATEIILCKOM padoTe 1O OWONOTHH, DKOJIOTHU U
MeIUIMHE, TPOBOAMMOM Ha 0a3ze IIKOIBHBIX HAYYHBIX OOIIECTB, M ITYOJHMYHO MPEICTABIATH
MOJTyYEHHBIC PE3YIbTAThl HA YYCHHUECKUX KOH(PEPECHIIHSIX;

YMEHHUE OIICHUBATH TUIIOTE3bI U TEOPUH O TIPOUCXOXKICHUH KU3HH, YEIIOBEKA U YEIOBEUECKUX
pac, o IpUYHUHAX, TOCIEACTBUAX U CIIOCO0ax MpeA0TBpallleHus II100aTbHBIX U3MEHEeHU B Ouocdepe;

YMEHHUE OCYIIECTBISATh OCO3HAHHBIM BBIOOp Oyaymieil mpodeccroHaIbHOU NIeATEeIbHOCTH B
o0siacTi OMOJOrMM, HKOJIOTMH, HMPUPOAONOIB30BAHUS, MEAULIMHBI, OMOTEXHOIOTUHU, TICUXOJIOTHUH,
BETEPUHAPUH, CEIICKOTO XO3SCTBA, MUIICBOH MPOMBIIUICHHOCTH, YIIIyOJSTh IMO3HABATEIbHBIN
MHTEpeC, HAINPaBJICHHBII HAa OCO3HAHHBIN BHIOOP COOTBETCTBYIOLIEH Mpodeccuu U MpoJOIKEHUE
Omoyornueckoro o0pa3oBaHUS B OpPraHU3ANMAX CPEIHET0 MPOPECCHOHATHHOTO W  BBICIHIETO
o0pa3oBaHMsI.

TEMATHUYECKOE IINTAHUPOBAHUE

10 KITIACC
KosmnuecTBo yacoB DJIeKTPOHHbIE
Ne HaumenoBanue
(uugposbIe)
n/ pa3aejioB u TeM Bcer KonTtpobHbl IIpakTH4ecku
o0pa3oBaTeJibHbI
n NporpamMmbl 0 e padoThl e padoThI
e pecypchbl
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buonorus kak
HayKa

JKuBrle cucTeMbl
" UX U3YYCHHC

buonorus xietku

0.5

Xumnueckast
OpraHu3aus
KJIETKH

10

Crpoenue u
(OYHKIIMH KJIETKH

OOMEH BEIECTB U
MIPEBPAICHHE
JHEPTUU B KJIETKE

Hacnencrsennas
nHpopmanus u
peanuzanus €€ B
KJIETKE

0.5

JKV3HEHHEBII 1TUKIT
KJIETKHA

Crpoenue u

byHKIMHA
OpPTaHHU3MOB

17

1.5

10

Pasmuoxeunue u
pa3BUTHE
OpraHu3MOB

15

11

I'enetnka — Hayka
0
HaCJIEICTBEHHOCT
uu
W3MEHYUBOCTH
OpPTraHHU3MOB

0.5

12

3aKOHOMEPHOCTH
HaCJIEICTBEHHOCT
u

10

13

3aKOHOMEPHOCTH
N3MCHYUBOCTHU

14

T'enetuka
yeJloBeKa

0.5
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Cenexuus
OpPTraHHU3MOB

15

Buorexuomnorus u
16 CUHTETHUYECKAS
onosorus

17 PesepBHOE Bpems

OBILEE
KOJIMYECTBO
YACOB 10
[TIPOTPAMME

102

13

11 KIIACC

Ne HaumeHoBaHue
n/ pa3aesioB U TeM
n NporpaMmblI

KoaunuyecTBo 4acoB

Bcer
0

KoHTpoabHbI
e padoThI

IMpakTnyeckn
e padoThbl

DJIeKTPOHHbIE
(uugposbIe)
o0pa3oBaTeIbHbI
e pecypchbl

3apoxaeHue u
pasBuTHE

1 SBOJIFOIIMOHHBIX
MPEJICTaBJIICHUH B
ouonoruu

MukposBononus u
€€ pe3ynbTaThl

14

Makpo3Bosnonus 1
€€ pe3yabpTaThl

[Ipoucxoxnenue u
4 pa3BUTHE KU3HU
Ha 3emiie

15

1.5

[Ipoucxoxaenue
5 YyeJIOBEKa —
AHTPOIIOr'€HE3

10

Oxonorus —
6 Hayka o
B3aMMOOTHOIICHUS

0.5
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X OPTaHU3MOB U
HaJOpraHU3MEHHBI
X CHCTEM C
OKpYXKarollen
cpenoit

OpranuszMmbl U
cpena oouTaHus

1.5

OKOJIOTHSA BUIIOB U
MO YJIALAN

0.5

DKoJorus
COOOIIIECTB.
OKOJIOTrHYecKrue
CHCTEMBI

12

0.5

10

Bbuocdepa —
riiobanpHas
JKOCUCTEMA

11

YeoBek U
OKpYXKaromas
cpena

12

PesepBHOE Bpems

OBIIEE KOJIMYECTBO
YACOB I10
I[TPOTPAMME

102 5

7.5

IHOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

Tema ypoka

Koaun4yecTBO 4acoB

Becer | KonTposbh
0 ble padoThI

ITpakTnyeck
ue padoTbl

DJIeKTPOHHBbIE
uugposbie
o0pa3oBaTesibH
ble pecypchl

buonorus kak

KOMIIJICKCHAs HayKa U

KaK 4aCTh
COBPEMEHHOI'0
o01ecTBa
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JKuBBIE CHCTEMBI U UIX
CBOICTBa

YpoBHeBas
OpraHu3aIusl >KUBBIX
CUCTEM

Hcropust OTKpITHSA U
U3Y4YEHHUS KIIETKU.
Knerounas teopust

Metongnl
MOJIEKYJIIPHON U
KJIETOYHOMN
OMOIIOTHH.
[IpakTrueckas
pabota «3yuenue
METO/I0B KJIETOYHOU
ouonoruu
(xpomarorpadus,
anexTpodopes,

g depeHnInaITLHOe
eHTpUuyrupoBaHue,
[T1IP)»

0.5

XUMHYECKHI COCTaB
KIICTKHU

MuHepanbHbie
BEILECTBA KIIETKH, UX
Ouonoruyeckas poib

Opranuueckue
BEIIIECTBA KIIETKH —
6enxu. JlaboparopHas
pabora
«OO6HapyxeHue
OE€JIKOB C TTOMOIIBIO
Ka4eCTBECHHBIX
peakuuiny

0.5

CBolicTBa,
KJaccu(uKaus u
GbyHKIIHN OENKOB
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10

Opranunueckue
BEIIECTBA KIIETKU —
YTIIEBOJIBI

11

Oprannueckue
BEILIECTBA KIETKH —
JTUTUBI

12

Hyxknennossie
kuciotel. JIHK u
PHK. JlaGoparopHas
pabota
«HccnenoBanue
HYKJIEHHOBBIX
KHCTIOT, BBIJICJICHHBIX
13 KJIETOK Pa3TUIHBIX
OpPTaHU3MOB)»

0.5

13

Crpoenue u QyHKIIH
ATO®. [Ipyrue
HyKjIeo3uaTpudocha
161 (HT D)

14

CekBeHHpOBaHUE
JAHK. Metoasl
T€HOMHUKH,
TPAHCKPHUIITOMUKH,
MPOTEOMUKH

15

Mertonnl

CTPYKTYPHOM
ouooruu

16

Tune! KIeToK.
IIpokapuornueckas
KJIETKA

17

Crpoenne
3YKapUOTUYECKON
KIIETKH.
IIpakTrueckas
pabora «3ydyenue
CBOMCTB KJIETOYHOU
MeMOpaHbD»

0.5

18

IToBepXHOCTHBII
anmnapar KJIeTKU
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19

OnHomeMOpaHHbBIE
OpraHou bl KJIETKH.
[IpakTnueckas
pabota «M3yuenue
JIBYDKEHUS
LUTOIJIa3MBbI B
pacTUTENBHBIX
KJIETKax»

0.5

20

[TomyaBTOHOMHBIE
OpraHou/Jbl KJICTKHU:
MHUTOXOHAPHH,
TUTaCTHIBIL.
JlaGopaTtopHas
pabora
«HccnenoBanue
IUIA3MONN3a U
JeTIIa3MONN3a B
PacTHTENBHBIX
KIJIIETKax»

0.5

21

HemembpanHsbie
OpPTraHOUAbI KIETKH

22

Crpoenue u pyHKIHH

sanpa

23

CpaBHuTenbHas
XapaKTepUCTHKA
KJIIETOK 3YKapHOT.
JlaGopatopHas
pabora «3ydyeHune
CTPOEHMSI KJIIETOK
Pa3InYHbIX
OpPraHu3MOB»

0.5

24

AccuMmiiinusa u
TACCUMIISIIAS —
JIBE CTOPOHBI
MeTabonu3Ma. THIIbI
oOMeHa BEILECTB.
JlaGopatopHas
pabora «3ydyeHune
KaTaJIMTHYECKOM
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aKTUBHOCTHU
(dhepmeHTOB (Ha
IIpUMepe aMUIa3bl
WJIM KaTamas3bl)»

25

DepMEHTaTUBHBIN
XapakTep peakuuin
KJIETOYHOTO
MeTaboIu3Ma.
JlaGopaTopHas
pabora «3yuenue
(hepMEeHTaTUBHOTO
pacierieHus
MEPOKCHIAa BOJOPOIA
B PACTUTEIBHBIX U
KUBOTHBIX KJIETKAX»

0.5

26

benku-akTuBaTOpHI U
OENKU-UHTHOUTOPBI

27

ABTOTpO(DHBIN THIT
oOMeHa BEeIecTB

28

dorocunTe’

29

XeMOCHUHTE3.
JlaGopatopHas
pabora «CpaBHEHHE
MIPOIIECCOB
¢dorocuHTE3a U
XEMOCHHTE3a)

0.5

30

AHa’poOHBIE
OpraHu3Mbl. Buibl
OpOKEHUHI.
JlabGopaTopHas
pabora «CpaBHEHHE
MIPOIIECCOB OPOXKEHUS
U JBIXaHUSD»

31

AspoOHBbIE
OpraHu3Mbl. DTanbl
SHEPIreTHUYECKOro
oOMeHa

32

OHeprus
MeMOpaHHOT O
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rpajfieHTa MPOTOHOB.
Cunrte3 AT®: pabora
npotoHHoi AT®-
CUHTA3BI

33

Peakunun matpuyHoro
CHHTE3a

34

Tpanckpunius —
MATpUYHBIA CHHTE3
PHK

35

Tpancisanus u e€
JTallbl

36

Komuposanue
aMHUHOKHCIOT. Poitb
pudocom B
OnocHHTE3€e OelKa

37

Opranu3zanus reHoma
y IPOKapUOT U
9YKapuoT

38

MornekynsipHbie
MEXaHU3MBI
9KCIPECCUU T'€HOB Y
9YKapuOT

39

Bupycsl —
HEKJIETOYHBIE (POPMBI
XKHU3HHU U 00JIUTaTHBIE
MapasuThl.
[IpakTrnueckas
pabota «Co3nanue
MOJEJIA BUPYCa»

0.5

40

Bupychsie
3a0oneBaHus
YeNoBeKa, JKUBOTHBIX,
pacTeHuit

41

HanorexHonoruu B
OHOJIOTHUH U
MEIULINHE

42

JKM3HEeHHEBIN TIUKIT
KJIETKU
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43

MatpuuHblii CUHTE3
JHK

44

XpOMOCOMBI.
JlaGopaTtopHas
pabota «M3yuyenue
XpOMOCOM Ha
TOTOBBIX
MHUKpOIMpenapaTax»»

0.5

45

Jenenue KiIeTku —
MHTO3

46

Turbl KJIETOK.
Kapunokuues u
LIUTOKUHE3.
JlaGopatopHas
pabora
«Habmonenune
MHUTO3a B KJIIETKaX
KOHYMKa KOpelKa
JyKa (Ha TOTOBBIX
MUKpOIIpenaparTax)»

0.5

47

Perynsauus
JKU3HEHHOI' O ITUKJIa
KJIETOK

48

Opranusm Kak
eIMHOE 11eT10€

49

TkaHu pacTeHUH.
JlaGopaTopHas
pabota «3ydenue
TKaHEW pacTeHUN»

0.5

50

TkaHu )KUBOTHBIX U
YeJI0BEKA.
JlaGopaTtopHas
pabora «M3yuenue
TKaHeH )KUBOTHBIX»

0.5

o1

Oprassl. Cucremsl
OpTaHoOB.
JlaGopatopHas
pabota «M3yuenue

0.5
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OpPraHoB IIBETKOBOI'O
pacTeHus»

52

Omnopa Tena
OpPraHU3MOB

53

JBrmxeHue
OpraHU3MOB

54

IInutanue opraHu3mMoB

55

[Intanue
ITO3BOHOYHBIX
KUBOTHBIX.
[InmeBapurensHas
CUCTEMA YEIIOBEKA

56

Jpixanue
OpraHu3MOB

57

JIpIxaHue
IMO3BOHOYHBIX
>KMBOTHBIX U
yesoBeKa

58

Tpancnopr BeecTs
Yy OpraHu3MoB

59

Kposenocnas
cucrema
MMO3BOHOYHBIX
KUBOTHBIX U
YeJioBeKa

60

Brinenenue y
OpraHn3MoB

61

3amura y
OpraHu3MoB

62

I/IMMYHHEU{ CHUCTCMa
YCJIOBCKA

63

Pa3znpaxxumocts n
perynsauus y
OpraHu3MOB

64

I'ymopainbHas
peryisanus u
SHJOKpUHHAs
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CUCTEMA )KUBOTHBIX U
YCJIOBCKa

65

Dopmbl
Pa3MHOXEHUS
OpraHu3MOB

66

TlonoBoe
pa3MHOXXEHUE

67

Metios

68

I'amerorenes.
OO6pazoBanue u
pa3BHUTHE TOJIOBBIX
KJIETOK.
JlaGopaTopHas
pabora «M3ydyenune
CTPOCHHS TOJOBBIX
KJIETOK Ha TOTOBBIX
MUKpOIIpenapaTax»

0.5

69

NuauBunyansHOE
pa3BUTHUE OPraHU3MOB
— OHTOI'CHE3

70

3akjajKka OpraHoB U
TKaHEH U3
3apOJIbIIIEBBIX
JINCTKOB

71

Poct u pasButue
KUBOTHBIX.
JlaGoparopHas
pabota «BblsiBieHnE
IIPU3HAKOB CXOJCTBA
3apOJIbIIIEi
ITO3BOHOYHBIX
AKUBOTHBIX»

0.5

72

PasmHoxeHue n
pa3BUTHE PACTCHUI.
JlaGopatopHas
pabora «CtpoeHue
OpraHoB
Pa3MHOXEHUS
BBICIIIUX PACTECHUI»

0.5
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73

Hcropus
CTaHOBJICHUSI U
pa3BUTHSI TEHETUKHU
KaK HayKd

74

OCHOBHBIE TTOHATHS U

CHMBOJIbI TCHETHKH.
JlaboparopHnas
pabota «Jlpo3odua
KaK 00BEKT
TCHETHYECKUX
HUCCIIEIOBAHUI

0.5

75

3aKOHOMEPHOCTH
HACJIETOBAHHUS
MIPU3HAKOB.
Monorubpuanoe
CKpeIlMBaHHUE.
[IpakTuueckas
pabora "HM3yuenue
pEe3yabTaToB
MOHOTHOPHIHOTO
CKpEIIMBAaHUA Y
npo3oduiter”

0.5

76

I[utonornyeckue
OCHOBBI
MOHOTHOPHUIHOTO
CKpEIINBaHUS

77

AHanuzupyrolee
CKpEIIMBaHUE.
Henonnoe
JOMHHUPOBAHUE

78

Jurubpuanoe
CKpELIMBaHUE.
[IpakTnueckas
pabota «M3yuenue
pe3yIbTaToB
TUTHOPUIHOTO
CKpEIIMBaHUS y
TPO30(OHITBI

0.5
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79

I[utonornyeckue
OCHOBBI
IUTHOPUIHOTO
CKpEILUBAHUS

80

CueruieHHoe
HACJIEOBAHUE
MIPU3HAKOB

81

XpoMocoMHast
Teopust
HACJIEICTBEHHOCTH

82

I'eneTuka noma

83

T'enornm kak
[E€JIOCTHAsA cCUcTEMA

84

I'eneTnueckuit
KOHTPOJIb Pa3BUTHS
pacTeHui, KUBOTHBIX
U YeJIOBEKa

85

3mMeHUnBOCTE
MpU3HAKOB. Buipl
U3MEHYHUBOCTU

86

MomudukanuoHHas
M3MEHYUBOCTD

87

BapuauuonHsslii pan u
BapUallMOHHAas
KpuBasl.
JlaGopatopHas
pabora
«HccnenoBanue
3aKOHOMEPHOCTEMN
MoAu(UKAITMOHHON
W3MEHYUBOCTH.
[TocTpoenue
BAPUALIMOHHOTO psAJia
Y BapUalMOHHON
KpUBOW»

0.5

88

I'enoTunuueckas
H3MEHYUBOCTb.
KomMmb6unatusHas
HM3MEHYHBOCTD
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89

MyraunoHnHas
N3MEHYUBOCTb.
[IpakTnueckas
pabora «Myraruu y
npo3oduiiel (Ha
TOTOBBIX
MUKpOIIpenaparax)»

0.5

90

3aKOHOMEPHOCTH
MYTalHOHHOT'O
mporiecca.
OnUreHeTHKa u
SMHUI€HOMHKA

91

I'eneTtuka yenoBeka.
[TpakTnueckas
pabota
«CocraBieHue u
aHaJIu3
POAOCIIOBHOM

0.5

92

Mertoanl
MEIUIIMHCKOMN
T€HETUKH

93

3HaueHHUE
MEIUITHHCKOM
TeHETUKH B
MPEIOTBPAIICHUH 1
JIEYEHU U
TeHETHYSCKHUX
3a00JIeBaHUI
YyeJIoBeKa

94

OCHOBHBIEC TTOHATHS
CEJIeKIIUH.
JlaGopaTopHas
pabora «3yuenue
COPTOB KYJBTYPHBIX
pacTeHui U opoJ
JOMAITHIX
KUBOTHBIX)»

0.5

95

Metonsnl
CEJIEKIIMOHHON

0.5
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paboThI.
JlaGopaTopHas
pabora «3yueHue
METO/IOB CEJEKIIUU
pacTeHui»

96

HocTmwkenus
CEJIEKIIMU PAaCTEHUMN 1
KUBOTHBIX.
[IpakTnueckas
pabota «IIpuBuBKa
pacTeHun»

97

Coxpanenue,
U3yUYCHHE U
WCTIOb30BaHHE
TC€HCTUYCCKUX

pecypcoB

98

buorexHnonorus kak
HayKa U 0Tpaciib
IIPOU3BOCTBA.
IIpakTrueckas
pabora «3yuenue
00BEKTOB
OUOTEXHOJIOTUN

0.5

99

OCHOBHEBIE
HaIpaBJICHUS
CHHTETHYECKOM
Ononoruu

100

XpoMOCOMHas 1
TeHHasi HH)KEHEPUs

101

Memuuuackue
OMOTEXHOJIOTHHA

102

Bceepoccuiickas
poBepoyHast pabora

OBIIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME

102

135

11 KIIACC
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Tema ypoka

Koan4yecTBo yacoB

Bceer
o e padoThI

KoHTpobHBI

IIpakTHyeckn
e padoThI

DJIeKTPOHHbBIE
uudgposbie
o0pa3oBaTesibH
ble pecypchl

OBOJIIOIIMOHHAS
teopus Y. lapsuna

JIBrOKyye CHITbI
SBOJIFOIMHU BUIOB T10
Y. JapBuny

boprba 3a
CYIIIECTBOBAHHUE,
€CTECTBEHHBIN U
HCKYCCTBEHHBIN
oTOop

dopMHUpOBaHUE
CHHTETUYECKOM
TEOPUH BOIIOLUU

OTansl
9BOJIIOI[HOHHOT O
mporiecca:
MHUKPOIBOIIOIUS U
MaKpOIBOJFOIIHS

[Tonynsiuumst —
3JeMEeHTapHast
€IUHUIIA dBOJIIOIUU

3akoH
TeHETUYECKOTO
paBHOBecus Jk.
Xapnu, B.
Baiin6epra.
JlaGopaTtopHas
pabota «BrisBIcHME
W3MEHUYUBOCTU Y
0co0€el OqHOr0
BHJIA»

0.5

DnemMeHTapHbIe
(baxTOpBI 3BOIOLUN
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DddexT ocHOBaTETSI.

Dddekr

OyTBUIOYHOTO
TOpJIBIIIKA

10

Murpanuu.
WMzonsmun

MO YJISALIAN :
reorpaduyeckas,
ouonornyeckas

11

EcrecTBeHHBIN
orbop —
HAIPABJISIOLINI
(bakTop IBOIIOLUU

12

[TonoBoii oT60p

13

[TpucnocoOneHHOCTh
OpPraHu3MOB KaK
pe3yibTar
MHKPOIBOJIOIHH.
JlaGopaTopHas
pabora «M3ydyenune
apomMop¢h030B U
WIMOAaNTaluil y
pacTeHuil u
KUBOTHBIX)»

0.5

14

IIpumepsl
MIPUCITOCOOICHUH Y
OpraHU3MOB:
MOpP(OIOrHUECKHE,
(bU3NOIOTHUYECKHE,
OHMOXHMHYECKHE,
MIOBEJICHYECKHE.
JlaGopaTopHas
pabora
«[Tpucnocobnenus
OpPraHM3MOB U MX
OTHOCHUTEIbHAS
11e71eco00pa3HOCTh)»

0.5

15

Bup, ero kpurepuu u
CTPYKTYypa.

0.5
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JlaGopatopHas
pabora «CpaBHEHHE
BUJIOB TI0
MOP(OIOTHUECKOMY
KPUTEPHUIO»

16

Crpyktypa Buaa

17

BunoobpazoBanue
KaK pe3yJbTar
MHUKPO3BOIOIUN

18

CBs3b
MHUKPOIBOIIOIUU U
SIUIEMUAOIIOT U

19

Makpo3Bosonus.
[TanieonTONOrNMUECKM
€ METOJIbl U3YUEHHUS
3BOJTIOLIMH

20

buoreorpaduueckue
METOJTbI U3YICHHS
IBOJIOIINH

21

DOMOpuoIoruuecKue
Y CpaBHUTEIHHO-
Mop¢osioruyeckue
METO/IbI U3Y4YEHUS
IBOJIOIIH

22

MounekynspHo-
TE€HETUYECKUE,
OMOXUMHYECKUE U
MaTeMaTHYECKUE
METO/bI U3YYCHHUS
9BOJIIOLIUH

23

O06mmue
3aKOHOMEPHOCTH
3BOJIIOLUA

24

AnanTuBHasg
paauarusi.
HepaBHomepnocTb
TEMIIOB 3BOJIIOINHU
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25

Hayunsie rumoresbt
TIPOUCX OXKICHHUS
JKU3HU HA 3emiie

26

Jlonay4uHbie
MPEACTABICHUS O
3apOXKICHUU KUZHU

27

OCHOBHBIE 3TaIbI
HEOPraHUYECKOU
3BOJIIOLIMU

28

T'umnoressl
3apOXKICHHUS XKU3HU

29

Ucropus 3emnu u
METObI €€
U3Y4EHHUS.
JlaGopatopHas
pabora «3yuenue u
OIHCaHUE
HCKOITaeMbIX
OCTaTKOB JIPEBHUX
OpPTraHHU3MOB»

0.5

30

HauansHele 3Tamnst
OpraHu4eCcKOu
IBOJIIOLIMH

31

BBOJ'IIOI_II/ISI 9YKapuoT

32

OCHOBHBIE 3Tanbl
IBOJTIOIIHH
PaCTHTEIHLHOTO
mupa. [IpakTrueckas
pabora «3ydyenue
0COOCHHOCTEH
CTPOEHHUs paCTEHUN
Pa3HBIX OT/ICIIOBY

0.5

33

OCHOBHBIE 3TaIIbI
9BOJJIIOIINH
JKUBOTHOT'O MHUpa

34

Opomronus
AKHUBOTHBIX.
[IpakTrueckas
pabota «M3yuenue

0.5
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0ocoOeHHOCTEH
CTPOEHUS
ITIO3BOHOYHBIX
YKUBOTHBIX»

35

Pa3Butue xu3Hu Ha
3emJie 1o 3pam u
nepuoiam

36

MaccoBslie
BBIMI/IpaHI/ISI —
JKOJIOTHYECKHE
KPU3HUCHI MIPOIIIIOTO

37

CoBpeMeHHbIN
JKOJIOTMYECKHUI
KpHU3HC, €T0
0COOEHHOCTU

38

CoBpemeHHast
cucrema
OpPraHu4ecKoro Mupa

39

OCHOBHEIE
CUCTEMATUYECKUE
IpYIIIbI OPraHU3MOB

40

AHTpoIonorus —
HayKa O 4€JI0BEKe

41

PazButne
MPEJICTAaBICHUN O
MPOUCXOXKICHU U
YyeJIOBeKa

42

MecTo ueaoBeKka B
cucTeMe
OpPraHUYEeCKOTO
mupa. Jlaboparopnas
pabota «3yuenue
0coOeHHOCTEH
CTPOCHHSI CKeJleTa
YeJIoBeKa,
CBSI3aHHBIX C
MPSIMOX 0K ICHUEM)»

0.5

43

JIBrKyIue Cubl
aHTPOIIOTeHE3a
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44

CooTHomIcHHE
OMOJIOrMYECKUX U
COILIHATBHBIX
(baxTOopoB B
AHTPOITOTCHE3e

45

OcHOBHBIE CTaAUU
aHTpOIIOreHe3a

46

ITaneoreHeTnka u
MaJIeOr€HOMHKA

47

OBOITIONA
COBPEMEHHOT'0
YyeJioBeKa

48

UenoBeyeckue pachl.
[IpakTnueckas
pabota «3ydenue
JKOJIOTMYECKUX
ajanTanuin
YeJIoBeKay

0.5

49

MexauCuuIIMHApH
BbIE METOJIBI
AHTPOMOJIOTUU

50

3apoxacHHE U
pa3BHUTHE YKOJIOTUU

51

MeToabl 3KOJIOTHH.
JlaGopatopHas
pabora «3yuenue
METOJIOB
AKOJIOTMYECKUX
HUCCIIEJOBAHUN

0.5

52

3HaueHHUE
9KOJIOTHUECKUX
3HAHUU I
YyeJIOBEKa

53

OKOJIOTHYECKHE
(bakTopsl

54

AlOunornyeckue
¢dakropel. CBET Kak
SKOJIOTHUYECKUN

(bakrop.

0.5
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JlaGopatopHas
pabora «BrisiBneHue
MIPUCTIOCOOJICHU
OpraHu3MOB K
BITMSTHHEO CBETa»

55

Abuoruyeckue
(baxTopHI.
Temneparypa kax
JKOJIOTUYECKU I
(bakrop.
JlaGopatopHas
pabota «BrisiBieHue
MIPUCIIOCOOJICHUIA
OpPTaHU3MOB K
BIIUSIHUIO
TEeMITepaTyphI»

0.5

56

Aobunornyeckue
(baxTophI.
BnaxHocTh Kak
JKOJIOTAUECCKUU
dbakrop.
JlaGopaTopHas
pabora
«AHATOMHUYECKHE
0COOEHHOCTH
pacTeHui U3 pa3HbIX
MECT OOMTaHUI»

0.5

57

Cpenbl oouTanus
OpPTaHHU3MOB

58

buonorunueckue
PUTMBI

59

JKuznennbie GopmsI
OpPTaHHU3MOB

60

buotnueckue
(baxTopsI

61

3HayeHue
OMOTHYECKHUX
B3aUMOJICUCTBUHN I1g
CYIIIECTBOBAHHUSI
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OpPTaHU3MOB B cpejie
oOuTaHus

62

OKOJIOTHYECKHE
XapaKTEPUCTHKHU
MONYJSLUN

63

OCHOBHEBIE
[MOKa3aTeln
TIOITYJISIIIHH :
YHUCJIICHHOCTD,
[JIOTHOCTD,
BO3pacTHas U
MOJIOBas CTPYKTYpa

64

OCHOBHEBIE
IOKa3aTeln
TIOITYJISIIIHH :
POXKIAEMOCTb,
MIPUPOCT, TEMIT
pocTa, CMEpTHOCTb,
MHUT'paLUU

65

DKOJIOrnYecKas

CTPYKTYypa
HOMYJIALMH

66

Jnnamuka
MOIYJISIUU U €€
perynsauus

67

Kpussle pocra
YHCIEHHOCTH
nonynsuuu. Kprssie
BBDKUBAHHUS

68

DKoJoruueckas
HUIIIA BUJIA.
JlaGopaTtopHas
pabota
«[Ipucnocobnenus
CEMSH PACTEHUU K
pacceseHuIo»

0.5

69

Bun xak cucrema
MO YJISIU A
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70

3aKOHOMEPHOCTH
MOBE/ICHUS U
MHUTpaLHil
KUBOTHBIX

71

Coo011ecTBO
OpPraHHu3MOB —
OHOoILIEHO3

72

DKOoCcUCTEMA KaK
OTKpBITasi CUCTEMA

73

Kpyrosopor
BEIIECTB U IOTOK
DHEPrUu B
DKOCUCTEME

74

OCHOBHEIE
OKa3aTein
3KOCUCTEMBI

75

OKOJIOTHYECKHUE
MTAPaAMUIBI

76

N3menenus
c0o00IIEeCTB —
CYKIIECCHU

77

[Ipuponnsie
9KOCHUCTEMEL.
DKOCHUCTEMBI 03€p U
peK. DKOCUCTEMBI
MOpPEH U OKEaHOB

78

[Ipuponnsie
9KOCHCTEMBEI.
DKOCHUCTEMBI TYHJIP,
JIECOB, CTETICH,
MYCTHIHb

79

AHTpPOIIOre€HHBIE
KOCUCTEMBI

80

YpboskocucTeMBI.
IIpakTrueckas
pabora «3yuenue u
OIIMCaHUe
ypOOIKOCUCTEMBI»

0.5
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81

3aKOHOMEPHOCTH
hopMupoOBaHUS
OCHOBHBIX
B3aUMOJICUCTBUN
OpPTraHH3MOB B
IKOCUCTEMAX

82

MexaHNU3MBI
BO3JICHCTBUSA
3arpsi3HEHUHN Pa3HbIX
THUIIOB Ha
CyOOpraHU3MEHHOM,
OpraHU3MEHHOM,
MOMYJISIIIUOHHOM U
SKOCHCTEMHOM
YPOBHSIX

83

buochepa —
ol1enyiaHeTapHas
obooyka 3eminu

84

VYuenue B. U.
BepHnanckoro o
ounocdepe

85

3aKOHOMEpPHOCTH
CYIIECTBOBAHMS
ouochepsl

86

Kpyrosopotsl
BEIIECTB U
OMOreOXMMHUYECKHE
LIAKJIBI

87

30HAJIBHOCTH
ounocdepsl.
OCHOBHBIE OHOMBI

CyIIn

88

Y cTOMYHUBOCTD
o6uochepsl

89

DKOJIOTUYECKUE
KPU3HUCHI U UX
MIPUYUHBI
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90

BoznenictBue
YeJI0BEKA Ha

ouochepy

91

AHTpOIIOreHHOE
BO3JICHCTBHE HA
PacCTUTEIbHBINA U
YKUBOTHBIM MHUP

92

OxpanHa npupobl

93

OcHoBHBIE
MIPUHIMIIBI
YCTOMYUBOIO
pa3BuUTHUA
YEJI0BEUECTBA U
IIPUPOJIBI

94

PammonannHoe
MIPUPOJIOTIONH30BAHH
€ ¥ COXpaHEeHHUe
OMOJIOrHYECKOro
pazHoobOpasus 3emiu

95

O0001IEeHE 110 TEME
«MUKpO3BOTIOIUSA U
€€ pe3yabTaTb»

96

O0600111eHIE 110 TEME
«Makpo3BOJIIOIUSA U
€€ pe3yNbTaTbD)

97

O0001IeHE 10 TEME
«IIpoucxoxnenue u
pa3BUTHE )XKU3HU Ha
3emne»

98

O0001IeHE 110 TEME
«IIpoucxoxnenue
YEJI0BEKA —
aAHTPOIIOrCHE3»

99

O0001IEeHE 110 TEME
«DKonorus — Hayka
0
B3aMMOOTHOIIEHUSIX
OPTaHU3MOB)»
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O06o01eHne 0 TeMe
100 «Opranu3msl 1 1 1
cpena OOMTaHUS»
O06o06meHue 1Mo TeMe
101 «IDKOJI0rusa BUIOB U 1
MO YIS
O0001IEHE 110 TEME
102 «buocdepa — 1 1
rJIo0agbHas
KOCHUCTEMA
OBIIEE KOJIMYECTBO
YACOB IIO 102 5 7.5
ITPOI'PAMME

IMPOBEPAEMBIE HA EI'D 110 BUOJIOI'MM TPEBOBAHUA K
PE3YJBTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJILHOM
IMPOI'PAMMBI CPEJJHEI'O OBIIEI'O OBPA3OBAHU A

Kon
NpoBepsieMoro
TpeOOBaHUS

IIpoBepsiemble TPeGOBaHNS K NPEJAMETHBIM Pe3y/1bTaTAM OCBOCHHS
OCHOBHOI1 00pa30oBaTe/IbHOM IPOrPaMMBbI CPpeIHEro 0011ero
o0pa3oBaHus

CchopMHpOBaHHOCTh 3HAHUH O MeECTe M POJIM OHUOJIOTMM B CHUCTEME
€CTECTBEHHBIX HayK, B ¢dbopmHpoBaHUU COBPEMEHHOM
€CTECTBEHHOHAYyYHO! KapTHHBI MHMpPA, B IO3HAHUHU 3aKOHOB IPUPOABI U
pELIEHNN >KM3HEHHO BA)KHBIX COLIMAIBHO-3TUYECKHX, YIKOHOMHUYECKHX,
HKOJIOTMUECKUX MPOOJIEM UEJIOBEUECTBA, a TAK)KE B PEIICHUN BOIPOCOB
PalMOHATIBLHOTO MPUPOIONIONB30BAHMS, B (POPMUPOBAHUU [IEHHOCTHOT'O
OTHOUICHHUS K MpPUpOe, O0IIECTBY, YETIOBEKY; O BKJIJE POCCHICKUX H

3apyOeKHBIX YUEHBIX — OMOJIIOTOB B Pa3BUTHE OUOIOTHH

Bnagenue cucremoll 3HaHMII 00 OCHOBHBIX METOJaX HAy4YHOIO
MIO3HAHMS, HCIOJIb3YyEMbIX B OHMOJIOTMYECKUX MCCIEAOBAHUSAX >KUBBIX

O0BEKTOB U JKOCHCTEM (OHHCaHHE, U3MEpPEeHHe, IPOBEICHUE
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HaOMOIeHNH); crmoco0amMu BBISBICHUS U OIEHKA aHTPOIOT€HHBIX
W3MEHEHUH B IIPUPOJIE.

YMeHue BBIIBUI'aTh THUIIOTE3LI, NPOBCPATH HUX SKCIHCPUMCHTAIbHBIMU
cpencrBamu, (HOpMyInupys Ieb  UCCIICJOBAaHUS, aHAIM3UPOBATH
MOJIYYCHHBIC PC3YJIbTATHI U JACJIaTh BHIBOABI.

BrisiBieHHEe  3aBUCMMOCTH  MEXAY HCCIEAYEMBIMH  BEJIIMYMHAMU,
00bsICHEHHE MOTYYECHHBIX PE3YIbTAaTOB U (HOPMYIHPOBAHNE BHIBOJIOB C

HCIOJIb30BaHUEM HAYUYHBIX [MOHATHHI, TEOPUM U 3aKOHOB

YMeHue BiIajeTb CUCTEMOMN OMOJIOrMYECKUX 3HAHU I, KOTOpast BKIIFOYAECT:
OCHOBOITOJIATAIOITNE OUOJIOrMUYECKUe TEPMUHBI M TIOHSTHS (3KU3Hb, KIIETKA,
TKaHb, OpraH, OpTraHW3M, BHJ, TMOMYJSIHS, DYKOCHCTEMa, OHOIICHO3,
ounocepa; mMeTaboIM3M, TOMEOCTa3, KIETOYHBI MMMYHUTET, OMOCHHTE3
Oerka, OUOTIONTUMEPHI, JTMCKPETHOCTD, caMOperyJIsIIHs,
CaMOBOCIPOU3BE/ICHHE, HACJIeJICTBEHHOCTb, WU3MEHYHBOCTb,
SHEPro3aBHUCUMOCTb, POCT U Pa3BUTHE);

Oounonornueckue Teopuu: kierounas teopus T. [lIBanna, M. [neiinena,
P. BupxoBa; kioHalibHO-celeKTUBHOrO MMMyHuteta [1. Dpmux, N.N.
MeuHnKOBa, XpOMOCOMHAasi Teopus HaciencTBeHHoctu T. Moprahna,
3akoH 3apojbimieBoro cxoacrsa K. bapa, sBomtonmonnass teopus Y.
JlapBuHa, CHHTETHYECKas TEOpUsl BOJIOLUHU, TEOpHUsl aHTpororeHe3a Y.
JHapeuHa; Teopus 6uoreorenosa B.H. Cykauésa; yuenne H./. BaBunopa
O LIEHTpaxX MHOrooOpas3usi U MPOUCXOXKICHUSI KYJIbTYPHBIX PACTCHHUIA,
yuenue A.H. CeBepiioBa 0 myTsSX U HaNpaBJICHUSX HBOJIOLUU, YICHUE
B.U. Bepnaackoro — o 6uocdepe);

3aKOHBI (€AMHOOOpa3usi MOTOMKOB MEPBOTO MOKOJEHUS, PACIICTIIICHHS
MPU3HAKOB, HE3aBUCHMOIO HaclieJoBaHUS Mpu3HakoB [. Mennens;
CIIETJIEHHOT'O HACJIEIOBaHUS MPU3HAKOB M HAPYIICHUS CIETNICHUS T€HOB
T. Moprana; ToMOJIOrHYeCKUX PSAAOB B HACIEACTBEHHONW M3MEHYHUBOCTH
H.1A. BaBunoBa; renerndeckoro paHoBecuss JIx. Xapau u B.
BaiinGepra; 3apoasimeBoro cxoactsa K. bapa; Ouorenernueckuii 3aKoH
3. I'ekkens, ©. Mromepa);

MIPUHIIMIIBI (YUCTOTHI FTAMET, KOMILUIEMEHTAPHOCTH );

npaBmwia (Munumyma lO. JIuOuxa, SKOIOrMYecKOd MUpaMHIbl 4HCed,

OMOMacChl M DHEPTUHN);
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runore3sl (koauepBarHod A.M. Omapuna, mepBuuyHOro OynboHa JIx.

Xonneiina, mukpocgep C. dokca, pubozuma T. Uek)

YMeHue pemath TOWCKOBBIE OHOJOTMYECKHE 3a7a4d; BBISBIISTH
MPUYUHHO-CIIEJICTBEHHBIE CBSI3U MEXKITY HCCIIETyeMbIMU
OMOJIOTUYECKUMH OOBEKTaMH, MTPOLIECCAMU U SIBJICHUSIMH, JI€TI1aTh BHIBOJIBI
Y TIPOTHO3bI HA OCHOBAHHUH TTOJTYYE€HHBIX PE3YJIbTATOB;

COCTaBJISITh TEHOTUIIMYECKAE CXEMBbl CKPEIIMBAHUS IS PA3HBIX THIIOB
HACJIEJIOBAHUS TIPU3HAKOB Yy OPraHU3MOB, COCTABJISITh CXEMBI IEPEHOCA

BEIIECTB M SHEPTHH B YKOCUCTEMaXx (IICTH TUTAHWS, ITUIIEBBIE CETH)

YMmeHue YCTaHAaBJIMBAThb B3aUMOCBA3U MCKAY CTPOCHUCM U (bYHKI_[I/ISIMI/IZ
OpPraHou 0B, KJIICTOK Pa3HbIX TKaHeﬁ, OpraHaMv U CUCTEMAaMH OpPTaHOB y
paCTCHHﬁ, JKUBOTHBIX M YCJIIOBCKA, MCIKAY STallaMHn oOmeHa BCIICCTB,
oTallaMU KJICTOYHOI'O IHMKJIa W JKU3HCHHBIX IIUKJIOB OPraHU3MOB;
oTallaMu 3M6pPIOHaJIBHOFO pasBuTuA; TCHOTUIIOM U (bCHOTI/IHOM,
(bCHOTI/IHOM n (paKTOpaMI/I CpCAbl O6I/ITaHI/I${; InponeccaMu 5BOJIFOIIHUH,
ABUIXKXYHIUMHU CHJIAMH aHTPOIIOICHE34; KOMIIOHCHTAMH PAa3JIMYHBIX

O9KOCHUCTEM H HpI/ICHOCO6JIeHI/ISIMI/I K HUM OPraHu3mMoB

VYMmenune BBIJICIIATh CYIICCTBCHHBIC ITPHU3HAKN !

CTPOCHUSA BUPYCOB, KIICTOK IIPOKAPHUOT U 3YKAPHUOT, OJHOKJICTOUYHLIX U
MHOT'OKJICTOYHBIX OpPraHu3MoOB, BH/0B, 6I/IOF€0HGHO3OB, OKOCUCTEM H
O6uocdepbl; CTpOSHHSI OPraHOB U CUCTEM OPTaHOB PACTEHUH, )KUBOTHBIX,
9eJOBeKa;  TPOIECCOB  JKU3HENCATETBHOCTH, MNPOTEKAIIUX B
OpraHu3smMax paCTeHHﬁ, JKHUBOTHBIX M YCJIOBCKA, OMOJIOTHYECKUX
mpoueccoB: oOMeHa BewlecTB  (MmerabonusMm), HHPOpMaALMH U
MPEBpAIICHUS YHEPTUU, OpPOKEHUS, aBTOTPO(GHOr0 M TreTepoTpoPpHOro
TUIMOB TMUTaHUS, (OTOCHMHTE3a U XEMOCHHTE3a, MHTO3a, Meilo3a,
ramMeToreHe3a, AMOpPUOreHe3a, IOCTIMOPHUOHAIBLHOTO  Pa3BUTHS,
Pa3MHOXKEHUS, UHIUBUIYaTbHOIO Pa3BUTHS OpraHu3Ma (OHTOreHes3a),
B3aUMOJICHCTBUS T€HOB, T€TEPO3KCaA; IEUCTBUN HCKYCCTBEHHOTO OTOOPA,
CTaOMIM3UPYIOUIETO, JBIKYILIETO U Pa3pbIBAIOIIETO0 €CTECTBEHHOIO
oTOopa; auIoNaTpUYeCKOro M CUMIATPUYECKOrOo BHJI000pa30OBaHUS;
BIUSHUS JBIXKYIIUX CHJI DBOJNIOIMM Ha TeHO(QOHI MOMYNISINH;
MPUCTIOCOOJIEHHOCTH OpPraHU3MOB K cpefie OOWTaHUs, 4YepeqOoBaHUs
HaIMpaBJICHUH 3BOJIOLMHU; KPYrOBOPOTA BEIIECTB M MOTOKA IHEPTUU B

9KOCUCTEMAX
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ChopMUPOBAaHHOCTh YMEHHSI BBIICNSATH CYIIECTBEHHBIC TPH3HAKA
BUPYCOB, KIETOK MPOKapHOT M JYKapuOT; OJHOKICTOYHBIX U
MHOT'OKJICTOUHBIX OPraHU3MOB, BHUJIOB, OMOTr€OLIEHO30B U IKOCUCTEM;
0COOEHHOCTH TPOLIECCOB OOMEHA BELIECTB M IPEBPAICHUS SHEPTUH B
KJIEeTKe, (POTOCHHTE3a, IUIACTUYECKOr0 W IHEPreTHYeCKOro OOMeEHa,
XEMOCHHTE3a, MHUTO03a, MeHo03a, OIUIOJOTBOPEHHS, pPAa3BUTHS H
Pa3MHOXEHUS, UHAUBUIYAILHOTO Pa3BUTUS OpraHu3Ma (OHTOTeHe3a),
O0pBOBI 32 CyIIECTBOBAHHE, ECTECTBEHHOTO 0TOOpa, BUA000Pa30BaHMUS,
NPUCTIOCOOIGHHOCTH  OpPTaHM3MOB K CpeAe¢ OOWTaHWs, BIUSHHUSA
KOMITOHEHTOB DKOCHCTEM, aHTPOIOI'CHHBIX M3MEHEHHI B 3KOCHCTEMax
CBOCH MECTHOCTH, KPYIOBOPOTa BEIIECTB M IPEBPALICHUS SHEPIHU B

ouocdepe

YMeHHe UCTIONb30BaTh COOTBETCTBYIONINE apTyMEHTBI, OMOJIOTHIECKYIO
TEPMUHOJIOTHIO U CUMBOJIMKY JJIS JIOKA3aTeNILCTBA POJICTBA OPTraHU3MOB
pasHBIX CHCTEMAaTHYECKUX TPYII; B3aMMOCBSI3U OPTaHU3MOB U CPEIbI
OOWTaHUs; €IMHCTBA YEIIOBEUECKUX pac; HEOOXOMMMOCTH 37I0POBOTO
o0Opa3a >KM3HHU, COXPAaHEHHsS pa3HOOOpa3usi BHAOB U DKOCHCTEM Kak

YCIIOBUS COCYILIECTBOBAHUS IPUPO/IBI U UETIOBEUECTBA

YMmeHue KPUTHYCCKH OLCHUBATH I/IH(I)OpMaI_II/IIO OMOJIOrMYECKOr0
COACPIKAHUA; HUHTCPHPCTUPOBATL ISTHYCCKHUEC ACICKTbBI COBPCMCHHBIX
I/ICCJICIIOBaHI/Iﬁ B GI/IOHOFI/II/I, MCIUIINHC, 6HOT€XHOHOI‘I/II/I; paccMaTpuBaThb

rJ100aIbHBIE SKOJIOrMYecKHe MpoOIeMbl COBPEMEHHOCTH, (POpMUPOBATH

110 OTHOIICHUIO K HUM COGCTBGHHYIO ITO3UIIHIO

NEPEYEHDB 2JIEMEHTOB COIAEP/KAHUA, IIPOBEPAEMBIX HA EI'D

IO BUOJIOI'NAN
Kon IIpoBepsieMblii 3JIEeMEHT COACPKAHUSA
1 buonorus kak Hayka. JKUBBIE CUCTEMBI U UX U3YUCHUE
CoBpemeHHass OuonOrusi — KOMIUIEKCHAs Hayka. buonmornyeckue Haykd U
u3ydyaeMble uUMHU mpoOiembl. DyHIaMEHTAIbHbIE, MPHUKIAJHBIE U MOHCKOBBIC
11 Hay4YHbIE UCCIIEJIOBAHUS B OMOJIOTHH.

3HayeHue Ouonoruu B (OPMUPOBAHMHM COBPEMEHHOM €CTECTBEHHO-HAYYHOM

kapTuHbel Mupa. Ilpodeccun, cBszanHble ¢ Ouonmorueil. 3HaueHHe OHOJIOTHUU B
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HpaKTHQCCKOﬁ JACATCIIBHOCTH 4YCJIOBCKA: MCIUIHNHEC, CCIBCKOM XOSSIfICTBC,

IMPOMBIIIUICHHOCTHU, OXPaHEC ITPUPOILL

1.2

Kupble cucteMbl Kak mpeaMmeT u3ydeHus ouonoruu. CBOWCTBA KUBBIX CHCTEM:
€IMHCTBO XWMHYECKOTO COCTaBa, MUCKPETHOCTh W IEJIOCTHOCTh, CIOXHOCTH U
YIOPSAOYEHHOCTD CTPYKTYPBHI, OTKPBITOCTD, CcaMOOpraHu3alus,
CaMOBOCTIPOM3BECHHUE, PA3IPAKUMOCTH, K3MEHYHUBOCTh, POCT U PA3BUTHE.

YPpOBHHM OpraHu3alvy >KUBBIX CHCTEM: MOJICKYJSPHBINA, KJIECTOYHBIN, TKAHEBBIM,
OpraHU3MEHHBI, MONYJISIIUOHHO-BUOBO, 3KOCHUCTEMHBIN
(ObuoreonenoTudeckuii), Ouochepubrit. I[Iporeccel, MPOUCXOASAIIME B >KUBBIX
cucremax. OCHOBHbIE NpU3HAKK KXUBOro. JKu3Hbp Kak ¢opma CyIIeCTBOBaHUS

MaTepuun

1.3

Metonbl Ouonmormueckoil Hayku. HaOmioneHue, u3MepeHue, SKCIEPUMEHT,
cucreMmarusanus, MeraaHanu3. IloHdarne o 3aBucuMOM M HE3aBUCUMOM
nepeMeHHOU. [lnmanupoBanue skcnepuMenTa. [locTaHOBKa M IpOBEpKa TI'MIIOTES.
HyneBast rumore3a. Ilonarue BblIOOpkM M €€ nocTOBEpHOCTh. Pa3bpoc B
Ouonmoruueckux JaHHbIX. OIEHKa JOCTOBEPHOCTH IOJTYYEHHBIX PE3yJIbTaTOB.
[IpyunHBl HCKaXEHUS PE3yJIbTaTOB 3KCIEpUMeEHTa. [loHsATHE CTaTHCTUYECKOro

TECTAa

Knetka xax Onoyiornueckast CHcTeMa

2.1

Knerka — crpykrypHO-DyHKIIMOHATBHAS €AMHULA XHUBOTO. MCTOpUsS OTKPHITHA
kietku. Paborer P. I'yka, A. JleBenryka. Knerounas teopus (T. IlIBann, M.
[neiinen, P. Bupxo). OCHOBHBIE I10J0KEHUSI COBPEMEHHON KJIETOYHON TEOPHUH.

MeTonbl MOJIEKYIISIPHOM M KJIETOUHOW OMOJIOTHH: MUKPOCKOIUS, XpoMaTorpadus,
a5IeKTpodopes, METO]T MEYEHBIX aTOMOB, middepeHnnanbHOe

1eHTpudyrupoBanue, KyJIbTUBHPOBAHHE KIIETOK

2.2

XUMUYECKUN COCTaB KIETKH. Makpo-, MUKpPO- U YJIbTPAaMHUKPO3JIeMEHThI. Boja u eé
pOJb KaK pacTBOPHUTENS, peareHTa, ydacTHE B CTPYKTYpUPOBAaHUU KIIETKH,
TeIuIoperysiuu. MuHepalibHble BellecTBa KJIETKU, X Ouonoruyeckas poib. Ponb
KaTHOHOB U aHHMOHOB B KJIETKE.

buonornyeckue monmumepsl. benkn. AMHUHOKHCIIOTHBIN cocTaB 6eKoB. CTPYKTYpPBI
OenkoBoil Monekyinbl. [lepBuyHas cTpykTypa O6enka, nenTuaHas cBsi3b. Bropuunas,
TpeTU4yHasi, YeTBepTHUHAs CTPYKTyphl. Jenarypauus. CBoiicTBa OeNKOB.

Knaccuduxkanus 6enkoB. buonorndyeckre GyHKIIMU OCSITKOB.
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VYrneBoapl. MoHocaxapuabl, JUcaxapuibl, OJUTrocaxapuibl U MOJHCAXaPUIBL.
OO6umii mnimaH cTpoeHUs M (PU3MKO-XMMHUYECKHE CBOICTBAa  yIJIEBOAOB.
Buonornueckue GyHKIUU YriIeBOIOB.

Jlumuael. TunpodunsHo-TUAPOGOOHBIE cBoMicTBa. Kiaccudukauus IUNUIOB.
Tpurmunepuapl, GocGomunuabl, BOCKH, CTepoujabl. buonorumueckue QyHKIUHA
aunuaoB. O0mue cBoiicTBa OMOTOTHYECKUX MEMOpaH — TeKy4eCTh, CIOCOOHOCTh K
CaMO3aMBIKaHHUIO, TIOIYTIPOHUIIAEMOCTb.

Hyxneunnosbie kucnorel. JHK u PHK. CrpoeHune HYKIEMHOBBIX KHCIOT.
Hyxneoruasl. [punmun kommiementapuoctu. [IpaBuno Yapradda. Crpykrypa
JHK — nBoitnast ciupaib. MectoHaxoxaeHue u ouonornyeckue Gpynkmuu JJHK.
Buast PHK. ®ynkiuu PHK B kietke.

Crpoenne wmonekynsl AT®. Makpospruueckue cBs3u B Mojekyne ATO.
Buonornueckue pynxuuu AT®. BoccTaHOBICHHBIE IEPEHOCUNKH, UX (DYHKIUU B
knetke. CexkBennposanue JTHK.

CtpykrypHas Ouonorus: OuoXUMHUYecKHe U OHO(DU3MYECKHE HCCIeT0BaAHUS

COCTaBa M MPOCTPAHCTBEHHOM CTPYKTYpPHI OMOMOJIEKYJT

2.3

Tumsl  KJIETOK: dyKapuoTHdeckas M mnpokapuoruueckas. CTpyKTypHO-
GyHKIIMOHAIBHBIE 00pa30BaHUS KICTKH.

CtpoeHre TpPOKapUOTHYECKON KieTkH. KieTouHass creHka OakTepwii W apXei.
OcoOeHHOCTH CTpOCHHSI TeTepoTpodHON M aBTOTPOGHONH MPOKAPUOTUUECKHUX
KJIETOK. MeCTO U poJib MPOKapuoT B OMOLIEH03aX.

Crtpoenue u (GyHKIIMOHUPOBAHUE HyKapuoTHuecKoi kierku. [lmazmarmyeckas
MeMOpana (razmasiemma). CTpykTypa Iuia3MaTudeckod MeMmOpanbl. TpaHcmopT
BEIIIECTB Yepe3 IIa3MaTHIECKy0 MeMOpaHy: maccuBHBIN (Iuddy3us, oderdéHnas
muddy3us), akTUBHBIMN (NMEPBUYHBIA W BTOPUYHBIM aAKTUBHBIA TPAHCIIOPT).
[TonynponuniaeMoctb MeMOpaHnbl. PaboTa HaTpuii-kanueBoro Hacoca. DHJIOIMUTO3:
NUHOLUTO3, (harouuTo3. Dk3ouuTo3. Kierounas crenka. CTpykTrypa U QyHKIUN
KJICTOYHOM CTEHKHU pacTeHHI, rpuOOB.

Hutomnasma. I{utozons. I{utockener. JIBuxkeHue umToriasMbel. OpraHouibl
keTku. OJHOMEeMOpaHHbIE OpTaHOU bl KIETKH: SHAoIIIa3MaTHaeckas ceTh (JI1C),
anmapat [onmpmku, NU30COMBI, WX cTpoeHue U (QyHKuuu. B3auMocBs3b
OTHOMEMOpaHHBIX OpPraHouI0B KiIeTKU. CTpoeHue TpaHyIsIpPHOrO PETUKYIyMa.
Cunre3 pactBopuMbIXx OenkoB. CHHTE3 KJIETOUHbIX MeMOpaH. [magkuii

(arpanynapHBIA) SHIOMIA3MaTUYecKUil peTukynyMm. CekperopHas GYHKIUS
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annapara ['onbxu. TpaHCHoOpT BellecTB B KJIETKEe. Bakyonu pacTUTENbHBIX
kieTok. Knerounsrtii cok. Typrop.

[TonmyaBTOHOMHBIE OpraHOUBI KIETKU: MUTOXOHJPUH, IIIIACTUIBL.

Crpoenre u (YHKUMHM MHUTOXOHAPUN M IutacTHA. [lepBUuHBIE, BTOPUYHBIE H
CIIOKHBIE  MJAcTUAbl  (DOTOCHHTE3UPYIOIIMX  JYKApHOT.  XJIOPOILIACTHI,
XpOMOILIACTHI, JIEHKOIUIACTHI BBICIIMX PACTEHUH.

HememOpannbsie opranouapl kineTku CTpoeHne W (yHKIUMH HeMeMOpaHHBIX
OpraHouioB KJIETKH. PuGocombl. MukpodpunameHTsl. MBIIIeUHble  KIETKH.
Mukpotpy6ouku. Knerounstii ienTp. CTpoeHre U JBHKEHHE KT'yTUKOB H PECHUYEK.
MuxkpoTpyO0ouku UTOIIIa3Mbl. LIeHTprob.

SAnpo. OGornouka sAnpa, XpOMaTHH, KapuoIja3Mma, SIAPBIIIKHA, UX CTPOCHHE U
¢ynkuuu. Snepuenii 6enkoBblii MaTpukc. I[IpocTpaHCTBEHHOE pAacCHOIOKEHHE
XpoMocoM B HHTep(azHoM saape. benku xpomaTuHa — TUCTOHBI.

Knerounsle BkmtoueHus. CpaBHUTEIbHAs XapaKTEPUCTHKA KIETOK JYKapuoT

(pacTUTeIbHOM, JKUBOTHOM, TPUOHOMN)

2.4

AccuMmIIAIMS U JUCCUMUIISIUS — JIB€ CTOPOHBI MeTabonu3Mma. Tumbl oOMeHa
BEIIIECTB: aBTOTPOPHBIM M TEeTepOTpOdHBINH. YdacTHe KHUCIOpoaa B OOMEHHBIX
mporeccax. JHepreTuueckoe obecreueHne KIeTKu: mnpeBpamenue ATD B
0oOMEHHBIX Tporeccax. DEepMEHTATUBHBIA XapakTep peakIuil KIETOYHOTO
Metabonu3ma. DEepMEeHTBI, WX CTPOEHHE, CBOWCTBA M MEXAHU3M JCHCTBUSI.
Kodepmentsl. Otnuuns ¢GepMEHTOB OT HEOPraHWYECKHX KaTalnu3aTtopoB. bemku-
AKTUBATOPhl U OENKU-UHTUOUTOPHI. 3aBUCUMOCTb CKOPOCTH (hepMEHTAaTUBHBIX
peaxiuii OT pa3NIu4HbIX (PaKTOPOB.

IlepBuuHbIil CUHTE3 OpraHUYecKux BemecTB B kieTke. dorocuntes. Pomb
XJIOporuiacToB B mpouecce ¢orocuHTe3a. CBeToBas U TeMHOBas  (pasbl.
[TpogykTuBHOCTE (oTOCHHTE3a. BnusHue pa3nuyHbIX (PaKTOPOB HAa CKOPOCTh
dorocunresa. 3HaueHue GOTOCUHTE3A.

XeMmocuHTe3. PazHooOpas3ne opraHn3MOB-XEMOCHUHTETUKOB: HUTPUPUIUPYIOIINE
OakTepuu, Kelne300aKTepuu, CepoOaKTepuu, BOAOPOAHbIE OakTepuu. 3HAUEHUE
XEMOCHHTE3A.

AHa’poOHble opraHu3mbl. Buabsl Opokenus. [IpogykTsl OpokeHHs U UX
UCIIOJIb30BaHUE YENIOBEKOM. AHA’pOOHbIE MHUKPOOPTaHU3MBI KaK OOBEKTHI
OMOTEXHOJIOTMH U BO30YIUTENU OOne3Hel.

AdpoOHBIE OpraHU3MBblL. JTanbl dHEpreTudyeckoro oomena. [loAroToBUTENHHBIN

sTamn. ['mukonus — 6eCKI/ICJ'IOpOI[HOG pacliCTiJICHHUE I'TTFOKO3bI.
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Bbuonornueckoe okucIeHHWE, WIM KIETOYHOE JbIXxaHHe. Polb MUTOXOHIpUil B
nporeccax Ouonoruueckoro okucienus. Llukinmaeckue peakiuu. OKUCIUTETHHOE
dochopunupoBanue. [IpenmyiiectBa a3poOHOro MyTH OOMEHa BEIIECTB MEpen

aHadpoOHBIM. D(PPEeKTUBHOCTH IHEPreTHUECKOr0 0OMeHa

2.5

Peaknun martpuuHoro cuHTtesa. [IpuHIUN KOMIIJIEMEHTApPHOCTH B PEaKIMSIX
MaTpU4yHOro cuHTe3a. Peanuzanus HacnencTBeHHON nHopmanuu. ['eHeTrnueckuit
KOJZl, ero cBoucTBa. Tpanckpunuus — Martpuunbli cuHTe3 PHK. Ilpuniumnet
TPAHCKPUIILUU: KOMIUIEMEHTAPHOCTh, aHTHIAPAJUIEIbHOCTh, ACUMMETPUYHOCTD.
Tpancnsauus u e€ srampl. Yuactue TpancnoptHbix PHK B OmocmuTese Oenka.
VYcnousi OuocuuTe3a Oenka. KoampoBanwe amMuHOKHCIOT. Ponbs pubGocom B
OmocuHTE3€e OernKa.

Opranuzanys reHoMa y IpoKapuoT U 3yKapuoT. Perynsnus akTUBHOCTH T€HOB Y
npokapuoT. ['unore3a omepona (P. XKakoO, XK. Mano). Perymsauus oOMEHHBIX
MPOIIECCOB B KieTKe. KineTouHslii romeocras.

Bupycel — Heknerounble (OpMbI KH3HU U OoOmuratHble napasutsl. CTpoeHue
MPOCTBIX U CIOXKHBIX BUPYCOB, PETPOBUPYCOB, OakTeprodaros.

BupycHbie 3aboneBanusi denoBeka, XKWBOTHBIX, pactenuid. CIIN]], COVID-19,

COIIMAJIbHBIC U MEUITUHCKHE MPOOITIEMbI

2.6

Knerounslii nuki, ero nepuoasl u perymsnus. Marepdasza u mutos. OcobeHHOCTH
IpOIIeCCOB, MpoOTEeKalomux B wuHTepdaze. I[loaroroBka KIETKH K JEICHHIO.
[Ipecunrernyeckuii (MOCTMUTOTHUECKNN), CHHTETUYECKUIM M TOCTCUHTETUYECKHUI
(MPeMUTOTUYECKUI) TTIEPHO/IBI HHTEP(aA3bI.

Martpuunelii  cunre3 JHK — pemmukanusa. Ilpunnuner permkanuun  JHK:
KOMILJIEMEHTAapHOCTh,  IIOJIyKOHCEPBAaTUBHBIA  CUHTE3, AHTUIAPAIICIBHOCTS.
Mexanusm perukanuu JJTHK. Xpomocomsl. Ctpoenue xpomocom. Termomepsl u
TenoMepaza. XpPOMOCOMHBIM HAOOp KIETKH — KapuoTwi. JUIIIOWgHBIA U
rafIONIHbIM  HaOopsl XpoMocoM. ['omonorumusble XpoMmMocoMbl. IlonmoBbie
XPOMOCOMBI.

Jenenne xnetkn — MuTo3. CTaguum MHUTO3a U NMPOUCXOAIINE B HUX NPOLIECCHI.
Tunel muro3za. KapuokmHe3 M LUTOKMHE3. bHOmOrndeckoe 3HAaYE€HHE MHUTO3A.
Perynanus MUTOTHYECKOTO IIUKIA KIETKU. [IporpaMmupyemast KieToyHast THOenb
— anomnTo3.

DyHKIIMOHAIbHAA T€HOMHKA

OpFaHI/I3M Kak OMoJIornuecKkasl CucTeMa
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3.1

OHOKJIETOYHBIE, KOJIOHUATIbHBIE, MHOTOKJIETOYHBIE OPTaHU3Mbl U MHOTOTKaHEBbIE
OpraHu3MBbl.

@DopMBbI pa3MHOKEHHSI OPraHU3MOB: Oecrionoe (BKIII0Yasi BEreTaTUBHOE) U IIOJIOBOE.
Bunel Oecrnonoro pa3MHOXKEHUS: MOYKOBaHHWE, CHOPYJSALUs, (parMeHTaIus,
KJIOHUPOBAHHUE.

[TonoBoe pazmuoxkenue. [lonoBsie kneTku, uian ramersl. Melio3. Craauu mernosa.
[ToBenenue xpomocoM B Meioze. Kpoccunrosep. buonornueckuii cMbici Meiio3a u
II0JIOBOT'O IIporecca. Meno3 1 ero MecTo B )KU3HEHHOM LIUKIIE OPTraHU3MOB.
IIpenzaponpimeBoe paszputue. l'ameroreHe3 y >KMBOTHBIX. [lonoOBBIE Keme3bl.
OO6pa3oBanue 1 pa3BUTHE MOJIOBBIX KiIeTOK. CriepmaTorenes u oorene3. Ctpoenue
HOJOBBIX KJIETOK. OIUIONOTBOpeHHE M 3MOPHOHAIBHOE DPa3BUTHE >KUBOTHBIX.
Crnioco0b!I 011010TBOPEHUS: HApY)KHOE, BHYyTpeHHee. [lapTeHorenes.
WnauBupyansHoe pasBuTHE OpraHu3MoB (oHTOrenes). Craaum smOpuorenesa
KHUBOTHBIX (Ha mpumepe Jarymkn). Jpoodnenue. Tunbl apodnenus. OcobeHHOCTH
IpoOJIeHHsT MJICKONMUTAIOMUX. 3apOJIbIIIeBble JHUCTKH (racTpyisinus). 3akiajaka
OpraHOB W TKAaHEW W3 3apOJbIIIEBbIX JHUCTKOB. B3auMHOE BIMSHUE YacTel
pa3BUBAIOIIETOCS  3apofbllia (AMOpPHOHANBHAS WMHIYKIWS). 3akiajka IUlaHa
CTPOEHHS JKUBOTHOIO Kak pe3yiabTaT HMEpapXMUYeCKHX B3aMMOJEHCTBUII T'€HOB.
BrusitHue Ha SMOpHOHATBPHOE PA3BUTHE PA3IMYHBIX (DAKTOPOB OKPYKAIOIIEH CPEJIbL.
Poct u pazButue xuBoTHBIX. [locTamOpronansHbIil niepuoa. [Ipsmoe u HenpsiMoe
pasButue. Pa3Butue ¢ meramopdo3oM y OECIO3BOHOYHBIX M TTO3BOHOUYHBIX
KUBOTHBIX. buHonornyeckoe 3Ha4eHWE MPSMOTO M HENPSIMOIO pa3BUTHS, HX
pacnpocTpaHeHue B pupoze. THIbI pocTa KUBOTHBIX. PaKTOPBI PETYIIALUN POCTa
KUBOTHBIX M 4eioBeka. CTaauy MOCTIMOPHOHAIBHOTO PAa3BUTHUS Y )KUBOTHBIX U
yenoBeka. [leprnospl oHTOreHe3a YenoBekxa.

PasmHoxkenne w pa3Butue pacteHuil. ['amerodpur u cmopodur. Meiio3 B
YKU3HEHHOM LIMKIIe pacTeHuil. OOpa3oBaHue criop B Ipolecce Meiio3a. 'amerorenes
y pacteHuil. OmIo10TBOPEHUE U Pa3BUTHE PACTUTENBHBIX OpraHU3MOB. /[BoitHOE
OIJIOIOTBOPEHHE y IBETKOBbIX pacTeHuil. OOpa3oBaHHME M pa3BUTUE CEMEHHU.

MexaHu3Mbl PEryiIdaunuu OHTOIrCHE3a y paCTeHI/II\/’I " ) KUBOTHBIX

3.2

I/ICTOPI/IH CTAHOBJICHUA U PA3BUTUA TCHCTUKH KAK HAYKH. OCHOBHBIE TEHETHYECKHE
INOHATHA W CHUMBOIJIBI. I"'omonoruunslie XPpOMOCOMBEI, AJZICJIBHBIC  I'CHBI,
AJIbTCPHATUBHLIC ITPHU3HAKH, ,Z[OMI/IHaHTHHﬁ n peHeCCHBHLIﬁ IIpU3HAK, TOMO3UI'0Ta,
IreTepo3urora, 4Yucras JIUHUA, FI/I6pI/II[BI, T'CHOTHII, (I)GHOTI/IH. OCHOBHBIE MCTOABI

I'CHCTUKU: FH6pI/I,HOJIOFI/I‘leCKHI>’I, HI/ITOHOFI/I‘ICCKI/II\/’I, MOJIeKyJIHpHO'FeHeTI/I‘leCKI/Iﬁ
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3.3

Monorubpunnoe ckpermbanue. [lepsblit 3akoH MeHaenst — 3aKOH eIMHO00pa3us
ruOpuoB mnepBoro rmokojeHus. [IpaBuno jnomuHupoBaHus. Brtopoil 3akoH
MeHnnens — 3aKkOH paclICIUICHUs INpU3HAKoB. lLluTonormdyeckue OCHOBBI
MOHOTHOPHIHOTO CKpELIMBaHUs. | HIIoTe3a YNCTOTHI T'aMeT.

Ananusupytouiee ckpewuBaHue. IIpoMexyTOUHBIN XapakTep HacleJOBAHMUS.
Paciuennenue npu3HaKoB IPU HEIIOJIHOM JOMUHUPOBAHUMU.

Jurubpunnoe ckpeuBanue. Tperuid 3akoH MeHZIENns — 3aKOH HE3aBUCHMOTO
HacleloBaHUA  TNpHU3HaKoB.  LluTonormueckue  OCHOBBI  JUTHOPHIHOTO
CKpELIUBaHMUs.

CueruienHoe HaciefoBaHue mnpusHakoB. Paborsr T. Moprana. CrensieHHoe
HACJICIOBAHUE TIE€HOB, HAPYIICHHWE CLCIUICHWS MEXIAy IeHaMH. XPpOMOCOMHas
TEOpHUsl HACIEACTBEHHOCTH.

I'eneruka monma. XpoMOCOMHBIH MEXaHHU3M OIpPEIEIEHUs Iojia. AyTOCOMBI U
IIOJIOBBIE XPOMOCOMBI. ['OMOraMeTHelii M rereporaMeTHbil moi. I'eHeTnueckas
CTPYKTYpa IOJIOBBIX XpoMocoM. HacnenoBanue npu3HaKkoB, CHEIIIEHHBIX € ITOJIOM.
I'enoTun kak nenoctHas cucrema. [lneiorponus — MHOKECTBEHHOE JIEHCTBUE TEHA.
MHOX€ECTBEHHBIN AJUICIIA3M. B3anmopneiictBue  HEaICNbHBIX ~ TI'€HOB.

Komnnemenrapnocts. Onucras. [lonumepus

3.4

BiaumonetictBre reHotuna u cpensl npu GpopmupoBanuu penorumna. Mi3MeHIUBOCTH
npu3HakoB. KadecTBeHHBIC W KOJIMYECTBEHHBIC MPHU3HAKU. BUIBI M3MEHYMBOCTH:
HEHacaeICTBEHHAs U HacJIeACTBEHHAs.

MomudukarmonHas W3MEHYHBOCTE. Pomns cpenpl B (hopMupOBaHHUH
MO (UKAITMOHHON M3MEHUYMBOCTH. HopMa peaknnu npusHaka. BapuaryioHHBIN psij
u BapuanmoHHas kpuBas (B. HMoranncen). CoiicTBa MOIU(pHUKAIIMOHHON
M3MEHYMBOCTH.

I'enoTumnmueckass n3MeHUMBOCTh. CBOMCTBA T€HOTHIIMYSCKONM M3MEHUYMBOCTH. BHIbI
TCHOTHITMYECKON M3MEHUYMBOCTH: KOMOMHATHBHAs, MyTallMOHHAS.

KomOnHaTHBHAasE W3MEHUYMBOCTH. Mei03 ¥ TIOJOBOM TpoIlecC —  OCHOBA
KOMOMHATHBHOM W3MEHUYMBOCTH. PONb KOMOHMHATHBHON M3MEHUYMBOCTH B CO3JaHUU
TEHETUYECKOr0 pa3Hoo0pa3us B Ipe/Iesiax OJHOrO BU/IA.

MyranyoHHasi ©3MEHYMBOCTh. BUbI MyTaluii: TeéHHbIE, XPOMOCOMHBIE, T€HOMHBIE.
CroHTaHHbIE M HHAYLHUPOBAHHBIE MYyTalUUH. SaepHble U LUTOILIA3MaTUYECKHE
Mytaiy. CoMaTUuecKre U MoNoBble MyTalvy. [IpuurHbl BOSHUKHOBEHHS MYyTalHil.

MYTaFeHBI H UX BJIMSHHUC HAa OPraHU3MBI. 3aKOHOM€pHOCTI/I MYTaOHOHHOI'O IIponecca.
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3aKOH TOMOJIOTHUECKUX PSAAOB B HacieacTBeHHOM n3meHunBoctu (H.M. BaBuios).

BHC}II[epHaSI N3MCHYHMBOCTDb N HACICACTBCHHOCTb

3.5

Kapuotun udenoBeka. MexayHapomHas TMporpaMMa HCCJIEIOBaHHUS TeHOMa
YeoBeKa. MeToapl  M3yYeHHMs] TEHETUKH  YeNIOBEKAa: TI'eHEeaJOTrHnYeCKUi,
OJIM3HELIOBLIH, IIUTOrCHESTHYCCKHIA, MOMYJISIUUOHHO-CTATUCTUYECKUH,
MOJIEKYJIIPHO-TE€HETUUECKH. CoBpemMeHHOe oTpeeeHIe TeHOTHIIA:
MOJIHOTEHOMHOE CEKBEHHUPOBAHHE, T€HOTUIIUPOBAHHUE, B TOM YHUCJIE C MOMOILIBIO
[T1[P-ananm3a. HacnencTBeHHble 3a00eBanmsl YeaoBeka. | eHHbIE U XpOMOCOMHEBIE
0os1e3HM YenoBeKa. boe3nu ¢ HacieICTBEHHOM MPEAPaCIIONOKEHHOCThIO. 3HaUEHHE
MEIUITUTHCKON TEHETUKH B TIPEIOTBPAIICHUH U JICICHUH TeHETUUECKUX 3a00IeBaHI I

yennoBeka. CTBOJIOBBIE KIETKU

3.6

JlomecTukanust ¥ cenekuusl. 3apoKICHUE CENEKIUH U JoMecTuKanuy. Yuenue H.M.
BaBuiioBa o 11eHTpax MPOUCXOXKICHUS 1 MHOT000pas3ust KyIbTYpPHBIX pacTeHuil. Porb
CEJIEKLIM B CO3/IaHUM COPTOB PACTEHNI U MOPOJ KUBOTHBIX. COpT, IOpOAa, IITaMM.
3aKOH rOMOJIOTMYECKUX PSA0B B HaciaeAcTBeHHOM n3menunsoct H.W. BaBuiosa, ero
3HAUEHME JUIS CEJICKIIMOHHOM PabOThI.

Metonbl  cenekuMOHHOM paborbl. MckyccTBeHHBIH OTOOp: MaccoBBI |
UHAWBUIYAIbHBIA.  DTambl ~ KOMOMHALMOHHOW  cenekiuu.  Mcmbltanue
npou3BOJMTENEeH MO MOTOMCTBY. OTOOp MO TEHOTHIY C IOMOUIbIO OIEHKHU
(deHoTHIIa TOTOMCTBA U OTOOP 10 TeHOTHITY ¢ oMoIbio aHanu3a JTHK.
HckyccTBeHHBIN MyTareHe3 Kak METOJ CEJIeKIIMOHHOW paboThl. PauanuoHHbIi 1
XUMHUYECKUI MyTareHe3 Kak MCTOYHHUK MYTaliil y KyJIbTYpHBIX ()OPM OpraHHU3MOB.
Hcnonp3oBaHue reHOMHOI'O PeJaKTUPOBaHUA U METO10B pexoMOnHaHTHBIX JJHK
JUIS TTOJTy4€HHUS UCXOAHOI0 MaTepuaa JUisl CEJIEKLNH.

[lonyuenne mnomumuionoB. BHyrpuBuioBas ruOpuausauus. binskopoacTBeHHOE
CKpelMBaHue, WM HHOpUAMHT. HepojcTBeHHOE CKpelIMBaHUE, WM ayTOpPHIHHT.
I'ereposuc u ero mpuumuel. Mcnonb3oBaHue rereposuca B cenekimu. OtnanéHHas
ruOpumu3amms. [Ipeogonenne Oecriomusi MEXBHIOBBIX THOPUAOB. JlOCTIKEHUS

CEJIEKLIMU PACTEHUI U JKUBOTHBIX

3.7

OOBeKTHI, UCTIONB3YeMbIe B OMOTEXHOJIOTUH, — KJICTOUYHBIE W TKAHEBBIC KYJIBTYPHI,
MHUKPOOPTaHU3MBI, WX  XapaKTepUCTUKA. TpagunmoHHass  OWMOTEXHOJOTHS:
XJIeOOTeYeHne,  TONYYeHHE  KUCJIOMOJIOYHBIX  TPOAYKTOB,  BHUHOJEIIHE.
Muxkpobuonornueckuii  cuHTe3. OOBEKTHI MHUKPOOHMOJIOTHYECKUX TEXHOJIOTHH.

Hp OU3BOACTBO 66.]'[1(3, AMHWHOKHUCIIOT n BUTaMHUHOB. I/ICKYCCTBCHHOC
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OILIONOTBOpEHUE. PEKOHCTPYKIUS AUIEKIETOK U KIIOHMPOBAHUE JKUBOTHBIX. MeToz
TPAHCIUIAHTALUH SAEP KIECTOK.

XpoOMOCOMHass M TIeHHas UWHXeHepusa. VICKyCCTBEHHBI CHHTE3 TI€Ha W
KoHCTpyupoBaHue pekoMOuHaHTHBIX JIHK. JlocTxkeHWss W TEpCreKTUBBI
XpOMOCOMHOW ¥ TEHHOM MH)XEHepuu. MeauuuHcKkue OHUOTEeXHOJIOTUH.

Hcnonws30BaHne CTBOJIOBBIX KIETOK

Cucrema u MHOFOO6paBI/Ie OPraHu4e€CKOro Mupa

4.1

Buonornueckoe  pazHooOpazue  OpraHH3MOB. CoBpemeHHass  cucTeMa
opranudeckoro Mupa. llpuHnunsl knaccupukanuu opraHuzMoB. (OCHOBHBIE
CUCTEMATUYECKHUE TPYIIIbI OPraHU3MOB.

OCOOCHHOCTH CTPOGHUS M IKU3HEACATEIILHOCTH OJHOKJIETOYHBIX OPraHHU3MOB.
bakrepuu, apxeu, OJHOKJIETOYHBIE T'PUOBI, OJHOKJIETOYHBIE BOAOPOCIH, APYIHE
npotucTbl. KonoHuanbHble OpraHnu3mbl. [[BUKEHUE OHOKIETOYHBIX OPraHU3MOB!
amMEOOMIHOE, JKT'YTUKOBOE, PECHUYHOE. 3allliTa y OAHOKJIETOYHBIX OPTaHHU3MOB.

PaznipaxxuMocCTh y OHOKJIETOYHBIX OPraHU3MOB. TaKCUCHI

4.2

MHOroKJICTOUHEIS pacTCHU:. BzanMocBs3bs yacTeli MHOTOKJICTOYHOIO OopraHu3sma.
TKaHI/I, OprasHbl U CUCTEMBI OPraHOB MHOI'OKJICTOYHOI'O OpraHu3Ma. OpFaHI/I3M Kak
CANHOE LICTIOC. Txaau paCTeHHﬁ. Twumer PACTHUTCIIbHBIX TKaHCH: O6p330BaTeJ'IBHaSI,
IMIOKpOBHAsA, IIPOBOJAIIAsA, OCHOBHAsA, MCXAHHUYCCKaAs. OcobenHoctH CTpOCHUA,

GYHKIWNA U pacTioNIOKEHUSI TKAHEH B OpraHax pacTeHUM

4.3

BereraruBHble ¥ reHEpaTUBHBIE OPraHbl pacTeHUN. DyHKIHUHA OPTaHOB U CUCTEM
opranoB. Kapkac pacrenuii. /[BuKeHre MHOTOKJIETOUHBIX PACTEHUI: TPOMU3MBI U
Hactuu. [loryomenue BOABI, YIJEKUCIOrO ra3a M MUHEPAIbHBIX BEIIECTB
pactenusimu. [[pixanue pacrenuil. Jud¢ysus razoB uepe3 MoBepxXHOCTh KIETKH.
TpaHncnopTHble cuUcTeMBbl pacTeHHMil. Belnenenune y pacreHuil. 3ammra y
MHOI'OKJIETOUHBIX pacreHuid. Kytukyna. CpencrBa macCUBHOM M XUMHYECKOMH
3aIUThl. OUTOHLIUIBL.

PasgpaxkuMoCTh M perynsauus y OpraHu3moB. Pa3ipakumMocTb W peryisinus y

MHOTI'OKJICTOYHBIX paCTCHI/If/'I. PocroBrie BC€IICCTBA U UX 3HAYCHHC

4.5

MHOrOKJICTOUHEBIC >KUBOTHBIE. B3aMMOCBS3b yacTel MHOT'OKJIETOYHOT' O OopraHu3ma.
TKaHI/I, OpraHbl U CUCTEMbBI OPraHOB MHOI'OKJICTOYHOI'O OpraHru3ma. OpFaHI/ISM Kak
CANHOE I1ICJIOC. I'omeocra3. TkaHM >KMBOTHBIX M 4YeJIOBEKa. THUIBI >KMBOTHBIX
TKaHEH: SIIUTECIMAIbHAsA, COCAMHUTCIIbHAsA, MBINICYHAsA, HCPBHAasd. OcobeHHoCTH

CTPOCHHA, (I)YHKHHI;'I " PACIIOIOKCHUA TKaHEH B OpraHax XMBOTHBIX U YCJIOBCKA
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4.6

Oprasbl ¥ CUCTEMBI OPTraHOB JKUBOTHBIX. DYHKIIMU OPraHOB U CHCTEM OpPTaHOB.
Omnopa Tena opranu3mMoB. CKeNneTbl OJHOKIETOYHBIX M MHOI'OKJIETOYHBIX
KUBOTHbIX. HapyxHblli 1 BHyTpeHHUI ckeneT. CTpOeHHE M TUIBl COEIMHEHUs
KOCTEi1.

JIBMoKEHHE MHOI'OKJIIETOYHBIX JKMBOTHBIX. IluTanue JkKuBOTHBIX. IIuTanue
MO3BOHOYHBIX JKUBOTHBIX. J[pIxaHue UBOTHBIX. KoxkHoe nbixanue. JXabepHoe u
JIETOYHOE JIBIXaHHE.

JpIxaHue TO3BOHOUYHBIX KUBOTHBIX. OBOJIOIMOHHOE YCIOXHEHUE CTPOEHUS
JIETKUX TO3BOHOYHBIX >KMBOTHBIX. J[pIXaTenbHasi cucrema udenoBeka. MexaHusm
BEHTWISILMM JIETKAX Y NOTUL W MIEKONHMTAKOIIUX. TpaHCIOPT BELIECTB Yy
opraHu3MoB. TpaHCHOpPT BEHIECTB y KUBOTHBIX. KpoBeHocHas cucrema u eé
OpraHbl. KposeHnocHas CHCTEMa  TIO3BOHOYHBIX  JKHMBOTHBLIX. Kpyru
KpPOBOOOpAaIIeHUs. DBOIIOIMOHHBIC YCI0KHEHHUS CTPOCHUS KPOBEHOCHOM CUCTEMBI
MO3BOHOYHBIX JKMBOTHBIX. BbleneHne y opranu3MoB. BeiieiieHue y >KMBOTHBIX.
CokparutensHble Bakyonu. Opranbl BbigeneHus. CBs3b MOJOCTH Telda C
KPOBEHOCHOW W BBIJICJIUTEIIBHOW CHCTEMaMH. BpiaeneHne y M03BOHOYHBIX
JKUBOTHBIX. 3alllUTa Y MHOTOKJIETOYHBIX )KUBOTHBIX. [[OKpOBBI ¥ X MTPOU3BOHBIE.
PaznpaxuMocTh U perysuus y Opraau3moB. Pa3apaXxuMoCTh y OJHOKIETOYHBIX
opranu3MoB. Takcucel. Pa3zgpakuMoOCTh W peryisilus y MHOIOKJIETOYHBIX
pacteHuii. POCTOBBIE BEIlIECTBA U UX 3HAYEHUE.

HepBnas cuctema u pediiekTopHas peryiasiusi Y MHOTOKJIETOYHBIX KUBOTHBIX.
Hepsnas cucrema u €€ oTaenbl. JBOMIOIUOHHOE YCIOXKHEHHE CTPOCHUSI HEPBHOM
CHUCTEMBI Y )KUBOTHBIX.

Pazpaborka anroputMoB u mporpamMm s d()PEKTUBHON (YHKIIMOHATHHON
aHHOTAIUH T€HOMOB, TPaHCKPUIITOMOB, MPOTEOMOB, MeTa00JI0MOB

MHUKpPOOPraHU3MOB, PACTE€HUM, )KUBOTHBIX U YEJIOBEKA

OpFaHI/I3M YCJIOBCKA U €I'0 310POBLC

5.1

Opranbl 4 cucTeMbl OpraHoB 4enoBeka. OTAebl TOJOBHOIO MO3Ta MMO3BOHOYHBIX
XKHUBOTHBIX. Pediekc n pednexropras nyra. besycinoBHbe U yCIIOBHBIE pedIICKCHI.
['ymopainbHas peryasuus 1 HI0KpUHHAS CHCTEMa )KMBOTHBIX U uenoBeka. JKenesbl
SHJIOKPUHHOW CHCTEMBI M HMX TOpMOHBL. JlelicTBHE TOpMOHOB. B3anmmocBs3b
HEPBHOM M SHIOKPUHHOW cucTeM. [ 'umoranamo-runodusapHas cucrtema. Peduekc

U peduiekTopHas ayra. be3ycioBHbIE U yCTIOBHBIE pe]IieKCh

5.2

3a1u1/1Ta opranusma OT OoJe3HEeN. I/IMMYHHaSI cucTeMa 4denoBeka. KieTouHeld u

IyMOpaJIbHBIE MMMYHUTET. BpokI&HHBIA, NpHOOpPETEHHBIH crenupuiecKuit




75

UMMYHHUTET. Teopus  KIOHaIbHO-CEJIeKTHMBHOro uMMyHutera (I1.Dpnux,
®.M.bepuer, C.Tonerasa). BocnanurenbHble OTBETHI OpraHusmoB. Poib

BPOXXIEHHOTO MMMYHHUTETA B Pa3BUTHH CUCTEMHBIX 3a00/eBaHHMA

5.3

Kposenochas cucrema u e€ opransl. Cepiie, KpOBEHOCHBIE COCYbI U KpoBb. Kpyru

KpoBooOpamienus. Pabora cepana u e€ perymsius

5.4

Hbixanue yenoseka. [{uddy3us ra3oB yepe3 MOBEPXHOCTh KIETKU. JlpIxaTenbHast
CUCTeMa ueloBeKa. JlpIXxaTenbHas TOBEPXHOCTb. Perymsanus  OpIxaHus.

JlpIxareabHble 00bEMBI

5.5

[IumeBapurensHas cuctema dyenoBeka. OTHeNnbl NHILEBAPUTENBLHOTO TPAKTA.
[InmeBapurenpHble  Kene3bl.  BHYTPUIONOCTHOE M BHYTPUKIETOYHOE

MUIIEBApEHUE

5.6

[TokpoBel M wux mnpousBoauble. Opranbl BbyaeneHus. I[louku. Ctpoenue u
¢yHkumonupoBanue HeppoHa. dunbTpanus, cekpeus U oOpaTHOE BcachbIBaHHUE

KaK MCXaHHN3MBbI pa6OTBI OpraHOB BBIJACJICHUA. O6pa30BaHHe MOYH Yy YCIIOBCKa

5.7

I[BI/I)KGHI/IC YyeJIoBeKa: MblIeuHas cucrema. CKeIeTHBIC MBIIIOBI M HX pa60Ta.

CrpoeHue 1 TUITBI COSTUHEHHS KOCTEH

TeopI/IH 9BOJIIOIMU. Pa3zBuTHe XU3HU HA 3emie

6.1

OpomonmonHas teopus Y. Jlapsuna. [Ipennocbuiku BOSHUKHOBEHMS JAPBUHU3MA.
JKu3Hb 1 HayudHas nesrenbHOCTh Y. JlapBHHA.

JBrxymue cuibl 3Bomonuu BuaoB 1no Y. J[apBuHy (BbICOKasi MHTEHCHUBHOCTH
pPa3MHOXKEHHS OpraHU3MOB, HACJEACTBEHHass HM3MEHYMBOCTh, Oopbba 3a
CYLIECTBOBaHHE, ECTECTBEHHBII 1 UCKYCCTBEHHBIH 0TOOD).

Odopmrnenne cuntetnueckoi teopuu sBomounu (CTI). HeitrpanbHas Teopust
sBomouu. CoBpeMeHHas IBOJIIOIMOHHAS OWOJIOTHS. 3HAUYEHHUE HBOJIOIMOHHON

Teopuu B GOPMUPOBAHUY €CTECTBEHHO-HAYYHOU KapTHUHBI MUPa

6.2

[lonynsuus kak >JIeMEHTapHas eauHula 3BOMOUUU. COBpPEMEHHBIE METObI
OLIGHKH TEHETHYECKOr0 pa3HOoOOpa3usi U CTPYKTypbl mnomynsuuid. V3meHeHue
reHooHAa TMOMYIALMUA KaK SJIEMEHTApHOE SBOJIOLMOHHOE SIBIEHUE. 3aKOH
reHeruueckoro pasHosecus [x. Xapau, B. BaiinGepra.

DnemMeHTapHbIe (PaKTOPHI (IBMKYILUE CUJIBI) SBOMIOIMU. MyTallMOHHBIN TpoIiecc.
Komb6unatuBHast u3meHUUBOCTh. [peii) reHOB — ciydaifHble HEHANpaBJICHHBIE
M3MEHEHHUsl 4YacTOT ajieneid B momymsinusx. D¢dekT ocHoBarens. Mwurparuu.
WM3omsiuss  momyssiiuii: reorpaduueckas (MpocTpaHCTBEHHAs), OHONOrHYecKas

(penpoayKTHUBHAs).
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EcrectBenHblii 0oTO00p — Hampaistromuii  ¢aktop sBomonuu.  Dopmbl
€CTeCTBEHHOTo  OoTOOpa: JABWXKYLIMHM, CTaOMIM3UPYIOUIMHA,  Pa3phIBAIOLIMIMA
(mu3pyntuBHbIH). [TonoBoii oTOOp.

[IpucrnocoOneHHOCTs ~ OpraHM3MOB ~ Kak  pe3yiabTaT  MHUKPOIBOJIOLIUU.
BosHukHOBeHHE  MpUCHOCOONEHUMNW y  OpraHu3mMoB.  Apomopdo3bl  H
uanoananrtanuu. [Ipumepsl npucnocobaeHuit y opranu3mMoB. OTHOCUTENBHOCTD
PUCIIOCOOIEHHOCTH OPraHU3MOB.

Bun, ero xpurepum u cTpykTypa. BumooOpa3oBaHue Kak —pe3yibTar
MUKpodBOMOIMHU. M3omsanus — wirodeBodt (akTop BumooOpazoBanus. [lytu u
Croco0bI BUI000pa30BaHUs: aJyIonaTpUYecKoe (reorpaduueckoe),
cuMmarpudyeckoe  (IKOJNOTUYECKOE),  «MTHOBEHHOE»  (TIOJIUILJIOUIU3ALINS,
rubpunu3anys). JIuTeIbHOCTh YBOTIOIMOHHBIX TPOIIECCOB.

Mexanu3mbl (POPMHUPOBAHUS OMOIOTUIECKOT0 pa3HO00pa3usl.

Ponp 3BOMOIIMOHHON OHoONOrMM B pa3pabOTKE HAayYHBIX METOJOB COXPaHEHHS
O6uopazHoobpazusi. MUKPOIBONIONHS M KOIBOJIIOLMS Tapa3UTOB U HMX XO35EB.
MexaHu3Mbl OPMHUPOBAHUS YCTOMUMBOCTH K aHTUOMOTHKAM M CIIOCOOBI OOPHOBI €

Heu

6.3

Metonbl W3y4eHHsT MaKpOIBOJIONWHU. [lalCeOHTONOTHYECKHE METOMIbI H3yYCHHS
sBomoruu. [lepexomnbie (HOpMBI U PUITOTEHETUIECKHE PSIII OPTaHU3MOB.
buoreorpadgudeckue mMetonsl u3ydeHus spotonnn. CpaBHeHue ¢Guiopsl u dayHbI
MaTEepPHKOB M OCTPOBOB. bruoreorpadudeckue odmactu 3emin. Buabi-sHneMuku u
PEITUKTHIL.

DOMOpHOIOTHYECKHE M CPAaBHUTEIHLHO-MOP(OIOTHYECKUE METOABI U3YyYeHUs
IBOMIONUH. ['CHETHUECKHEe MEXaHU3MbI DBOJIOIMH OHTOTEHE3a M IOSBIICHHS
SBOJIIOIMOHHBIX ~ HOBIIECTB. | OMOJIOTMYHBIE W  aHAJIOTUYHBIC  OpTaHBI.
PynmumeHTapHbie  OpraHbl M aTaBU3MBL.  MOJEKYISIpHO-TCHETUYECKHUE,
OMOXUMHYECKUE U MATEMATHYECKHE METO/IbI U3YUSHUS IBOIIOIUH. [ OMOIOTHYHBIE
reHbl. COBpeMEHHbBIE METOIbI TOCTPOCHUS (PUITOTEHETHUECKHIX JICPEBHEB.
XPOMOCOMHBIE MYTAITUH U YBOJOIHSI TCHOMOB.

OO6mue 3akoHOMEpHOCTH (TpaBuiia) 3BoNoUMU. HeoOpaTHUMOCTh HBONIOLMH.

AI[aHTI/IBHaH paauanus. HepaBHOMepHOCTL TCMIIOB 3BOJIOIINH

6.4

Hayunbie runoressl MpouCX 0K ICHUS KU3HU Ha 3emiie. AOHOTeHe3 U MaHCIIePMHUSL.
JoHayuyHble TMpeACTaBICHUS O 3apOXACHUHM >XKU3HU (KpeanuoHusMm). ['umoresa
MOCTOSTHHOI'O CaMO3apOsKICHUS KU3HH U €€ onpoBepxkeHue onbitamu O. Penu, JI.

Cnamnanuanu, JI. [Tacrepa. [IpoucxoxxaeHue sKM3HA U aCTPOOUOJIOTHSI.
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OcHOBHBIE 3Tanbl HeopraHuueckoi spomonuu. [lnanerapHast (reonoruyeckas)
HBOJIONHS. XUMHUYECKas SBOIOMS. AOMOreHHBI CHHTE3 OPraHMYECKUX BEIIECTB
u3 Heopraunyeckux. Onbir C. Muutepa u I'. FOpu. OGpazoBanue noiauMepoB U3
MoHoMmepoB. KoauepBatHas rumnoresa AWM. OmnapuHa, rumoresa MEpBUYHOIO
oynbona J[>x. Xomnaelina, renerndeckas runoresa I'. Ménnepa. Pu6ozumsi (T. Yek)
u runoresa «mupa PHK» V. 'un6epra. ®opmupoanre MmeMOpaH 1 BOSHUKHOBEHHE
IIPOTOKJIETKH.

Ucropus 3emsmm u Metonsl €€ n3yueHus. VckomaeMmble OpraHUYECKHE OCTaTKH.
I'eoxpononoruss n e€ meroapl. OTHOCUTENbHAs U AOCOJIIOTHAsT I'€OXPOHOJIOTHS.
I'eoxpoHonornueckas 1mKana: 30Hbl, Ipbl, NEPUOJIBL, ATTOXU.

HauanpHble 3Tansl OpraHudecKkor 3BOMOLMH. [losBieHHMe M 3BOMIOLMUSA MEPBBIX
KJIETOK. OBomtonuss MeraOonu3ma. BO3HHKHOBEHHE TIEPBBIX JKOCHCTEM.
CoBpemMeHHbIE MUKPOOHBIE OMOIIIIEHKH KaK aHAIOr MEepPBhIX Ha 3eMiie COOOIECTB.
Crpomaronutsl. [IpokapuoThl U 3yKapHOTHI.

[Ipoucxoxnenne s3ykapuor (cuMOMOreHe3). DBOJIOIMOHHOE IPOHCXOXKICHUE
BUpycoB. [IpoucxoxaeHHe MHOIOKJIETOUHBIX OpraHu3MoB. BoO3HUKHOBeHHE
OCHOBHBIX T'PYIIIT MHOTOKJIETOYHBIX OPraHU3MOB.

OCHOBHBIE ATambl 3BOJIOUMU BBICIIUX pacTeHuil. OcHOBHBIE apoMOp(O3bI
pacrenuii. Bpixox pacreHunii Ha cymy. IlosBieHHE CHOPOBBIX pacTeHUM H
3aBoeBaHue MMM cymHd. CeMeHHble pacTeHud. lIponcxoxaeHue LBETKOBBIX
pacTeHui.

OCHOBHBIE JTambl HBOJIONHMHM JKUBOTHOrO Mupa. OCHOBHBIE apoMOp(O3bI
KUBOTHBIX. Bennckas ¢ayna. KemOpuiickuii B3pbIB — MOSIBIIEHHE COBPEMEHHBIX
TunoB. [lepBbie Xxopa0BbIE XKUBOTHBIE. JKU3Hb B BOJIE. DBOJIOLMS TO3BOHOYHBIX.
[poucxoxnenne ampubmii u pentunmii. [IporcxoxaeHue MIEKONMUTAIOMINUX H
ntun. Ilpunamun  kmodyeBoro apomopdosza. OcBoeHHe O€CrO3BOHOYHBIMH |
MIO3BOHOYHBIMH ’KUBOTHBIMH CYILIH.

Pa3BuTue xu3HM Ha 3eMiie 1O 3paM M NepuojaMm: apxei, IpoTepo3oH, Maaeo30i,
Me3030i, KaiWHOo30i. OOmas XapakTepUCTHKa KIMMAaTa H TEOJOTHYSCKHX
nporeccoB. [losBieHne U pacuBeT XapakTepHbIX OPraHU3MOB. YTieo0pa3oBaHHeE:
€ro YCJIOBHUS U BIIUSIHUE Ha ra30BbIl COCTAaB aTMOC(]EpHI.

MaccoBble BBIMUpPaHHS — JKOJIOTMYECKME KpHU3UCHl mporuioro. [IpuumHbl u
CIIEICTBUSl MAacCOBBIX BbIMHpaHUN. COBpEMEHHBIH IKOJOTMYECKUN KpPU3HC, €ro

0COOEHHOCTH
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6.5

Pasnenst m 3agmaum  aHTpomosiormd. Mertoasl aHTponongoruu. CTaHOBIIEHUE
IIPEJCTABJICHNUN O TPOUCXOXKACHUH yesioBeKa. COBPEMEHHBIE HAYUYHBIE TEOPUH.
CxoncTBO 4esnoBeka C JKUBOTHBIMU. CHCTEMATHYECKOE IOJOXKEHHME 4YeNIOBEKA.
CBuzerenbcTBa  CXOACTBA  YEJIOBEKAa C  JKMBOTHBIMU:  CPaBHUTEJBHO-
Mop¢OIOrUYeCcKue, IMOPUOIIOTUYECKHE, (U3HOIOr0-0MOXUMHUYECKHE,
nosesieHYeckre. OTIINYMSA YeNoBEKa OT )KUBOTHBIX. [IpAMOX0KIEHNE U KOMILIIEKC
CBSI3aHHBIX C HUM IIPU3HAKOB. Pa3BuTHE rOJIOBHOIO MO3ra U BTOPOM CUTHAJIBHON
CUCTEMBI.

JBwxyne cuibl ((hakTopbl) aHTPONOreHe3a: OHOJIOrMYECKHe, COIHMAJIbHBIE.
CoorHolieHne OMOIOrMYeCKUX U COLUANIBHBIX (DAKTOPOB B aHTPOIIOT€HE3E.
OcHOBHBIE CTaMM aHTPOIIOreHe3a. ABCTPAIIONUTEKHA — JIBYHOI'ME NPEAKH JIIOJEH.
UYeoBek yMelbli, IEpBbIe U3TOTOBJICHUS OpYAUN Tpyaa. HenoBeK NpsAMOXOAAIIHAN
U TIEPBBIN BBIXOI JIIOJICH 3a npeaensbl Appuku. YenoBek reiiienb0eprekuii — o0mmii
IPENOK HEAHAEPTaIbCKOrO YEJIOBEKa M 4eJI0BeKa pa3zyMHoro. Yesosek
HEAHJEPTAIBCKUIM KAaK BHUJ JIIOACH XOJIOJHOIO KiauMmara. YenoBeK pa3yMHbIN
COBPEMEHHOI0 THIIA, ICHUCOBCKUI YEJIOBEK, OCBOCHUE KOHTUHEHTOB 3a IpeesiaMu
Adpukn.

DBONIOLIMS COBPEMEHHOI'0 4YejoBeKa. EcTecTBeHHBI OTOOp B IMOMYNIALHUAX
yenoBeka. MyTanMOHHBIA Tporiecc u noaumopdusm. IlomynsiuoHHbIE BOIHBI,
npetid renoB, murpanus u «3(G(EeKT oCHOBATENsT» B MOMYNSIHIX COBPEMEHHOTO
YEJI0BEKa.

Yenoseueckne pacel. Ilonstue o pace. bombimme pacel:  eBponeouHas
(eBpasuiickasi),  aBCTpaJo-HErpoujHasi  (9KBAaTOpHAJIbHAs),  MOHTOJIOMHAsS
(a3marcko-aMepuKaHckas). Bpemss m myTu pacceneHus 4ejgoBeKa IO IUIAHETE.
EnuncTBOo  uenoBedyeckux pac. HaydyHas  HECOCTOATENBHOCTH  pacH3Ma.
[IpucnocoOneHHOCTh ueIoBeKa K pa3HbIM YCIOBUSM OKPYKAIOLIEH CpEe.bl.
Bnustaue reorpadudeckoii cpespl u npetida reHoB Ha MOp(OIOTHIO B PU3UOTOTHIO

YCIO0BCKa

DKOCHUCTEMBI U Mpucymunue MM 3aKOHOMEPHOCTHU

7.1

Paznenst u 3agaun sxonorun. CBsi3b 3KOJIOTUU C IPYTUMHU HayKaMHu.
Mertonst sxonmorun. IlomeBble HaOMIOMEHUS. OKCHEPUMEHTHI B SKOJOTHU:
OpUpoJHble U JabopaTopHble. MonenupoBaHue B SKOJOTHMH. MOHUTOPUHT

OKPYXKAIOIEH CPeibl: TOKATBHBIN, PErHOHATBHBIN U TI100aTbHBIHN

7.2

DKOJIOrHYECKHUE (I)aKTOpLI U 3aKOHOMCPHOCTHU HX JIEUCTBUSL. KJIaCCI/I(I)I/II(aI_II/I}I

OKOJIOT'HYCCKUX (I)aKTOpOBZ a6I/IOTI/I‘-IeCKI/IC, 6I/IOTI/I‘leCKI/Ie, AHTPOIIOI'CHHBIC. O6H_II/IC
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3aKOHOMEPHOCTH JAEWUCTBUS 3Konoruyeckux ¢axrtopon. IIpaBuno munumyma (K.
HInpenrens, 0. JIubux). TonepaHTHOCTh. DBPUOMOHTHBIE M CTEHOOMOHTHBIE
OpPTr'aHU3MBI.

Abuornueckue (akropbl. CBeT Kak 3Konoruyeckuil gaxrop. JlelcTBue paszHbIX
YYaCTKOB COJIHEYHOI'O CIIEKTPa Ha OpraHUu3Mbl. DKOJIOTMYECKNE IPYIIIbl pACTEHUI
Y )KMBOTHBIX T10 OTHOLLIEHUIO K cBeTy. CUTHaIbHAas poiib cBeTa. PoTonepuoausm.
Temmnepatypa Kak skonorudeckuii pakrop. JlelicTBre TeMepaTypsl Ha OpraHU3MBI.
[oiikunoTepMHbIE U TOMONOTEPMHBIE OPraHU3MbI. DBPUTEPMHBIE U CTEHOTEPMHbBIE
OpPTraHU3MBI.

Bnaxxnocts Kak 9Kkomornuyeckuil  ¢axtop. IlpucmocoOiieHust pacTeHMH K
HoJJIepKaHuIo BoHOr0 Oananca. Kiaccugukanus pacteHnii o OTHOLIEHHUIO K BOJIE.
[IpucriocobaeHust ) KUBOTHBIX K U3MEHEHUIO BOJHOI'O PEXHUMA.

Cpenpl OOMTaHUS OpPraHW3MOB: BOJHAs, HA3eMHO-BO3JYIIHAs, ITOYBEHHAs,
[NIyOMHHAas ~ TMOJANOYBEHHAs, BHYTpUOpraHu3MeHHas.  DU3HKO-XMMHYECKue
0co0eHHOCTH cpefl 00uTaHus opraHu3mMoB. [IpucrnocobneHuss OpraHu3MoB K KU3HH
B Pa3HBIX cpeax.

buonornueckue putmbl. BHemHne u BHyTpeHHUE pUTMBbl. CyTOUHBIE U TOJUYHbBIE
put™bl. IIpucrocoOIeHHOCTh OPTaHU3MOB K CE30HHBIM HM3MEHEHHUSM YCIOBUU
KU3HU.

XKuznennsie ¢opmbl opranuzMoB. lloHsTHe o >ku3HeHHON (opme. KuzHeHHBIE
(GopMBl pacTeHUii: NIepeBbs, KYyCTapHUKH, KYCTapHUYKH, MHOI'OJIETHHE TpaBbl,
OJTHOJIETHUE TpaBbl. JKu3HEHHBIE (OPMBI KUBOTHBIX: THAPOOHMOHTHI, T€OOMOHTHI,
a3poOroHTHI. OCOOEHHOCTH CTPOCHHSI U 00pa3a )KU3HH.

buotndeckue ¢dakropel. Buiasl OMOTHYECKHX B3aUMOJEHCTBUIN: KOHKYPEHIIUS,
XHUITHUYECTBO, CUMOMO03 M ero ¢opmbl. [lapasutusm, Koomepanus, MyTyaIu3M,
KOMMEHCAIIU3M (KBapTUPAHTCTBO, HaXJIEOHUUYECTBO). Herpoduueckue
B3auMoJeiicTBusA  (Tomnyeckue, (Qopuyeckune, (adbpuueckue). 3HaUECHUE
OMOTHMYECKMX B3aUMOACWCTBUM Uil CYILECTBOBAaHUS OPraHU3MOB B Cpele

oOuTaHus. HpI/IHIII/IH KOHKYPCHTHOT'O UCKITFOUYCHU S

7.3

DKOJOTHYeCcKUe XapakTepucTUKU mnonyisuuu. [lomynauus kak Ouonmormyeckas
cucrema. Ponbp HeoqHOpOIHOCTH cpenbl, GU3NYECKUX OaphepoB U 0COOEHHOCTEH
Ouonoruu BUAOB B (POPMUPOBAHUU IMPOCTPAHCTBEHHON CTPYKTYPHI MOMYJSIUH.
OcHOBHbBIE TOKa3aTelnd MOMYJSIHUHA: YHUCICHHOCTh, IUIOTHOCTh, BO3pacTHas u

MOJIOBasi CTPYKTYpPa, POKIAAEMOCTh, IPUPOCT, TEMIT POCTa, CMEPTHOCTh, MUTPALIHSL.
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OKonorudeckas CTpykTypa mnomymauuu. OIeHKa YHCIEHHOCTH IOMYJISALHH.
JuHaMuka nonyiaauuu U e€ peryiasauus. bUoTuyYecKkui MOTEHIUaN IMOMYJIALNH.
MonenupoBaHue TMHAMUKU Nonyasiuuu. KpuBble pocTa YUMCIEHHOCTH MOMYJISILIUM.
KpuBbie BbDKMBaHUA. Perynmsnus 4MCICHHOCTH MOMYJSALMA: poib (hakTopos,
3aBUCAIIMX U HE 3aBUCAIIMX OT IUIOTHOCTU. DKOJIOTMYECKUE CTPATEruu BUIOB (I- 1
K-ctparerun).

[TonsaTne 06 ’KoOMOrMUecKol HulIe BUaa. Mectoobutranue. MHOroMepHasi MOJIENb
skonorndyeckor Humm Jx.JM. XarunmHcoHa. Pa3smepbl 5KOJIOrMYECKOW HUIIU.
ITorenuumanpHas U pealn30BaHHAs HULIN.

Bun kak cucrema nonynsuuil. Apeansl BUI0B. BUibl M UX )KU3HEHHBIE CTPATErUU.
3aKOHOMEPHOCTH IOBEACHUS UM MUIpAlUil >)KMBOTHBIX. buonormueckue MHBa3uu

Yy)KEPOJHBIX BUJIOB

7.4

CoobmecTBa opraHu3MoB. bruorieHo3 u ero crpykrypa. CBsi3u MEX1y OpraHu3MamMu
B OworeHoze. OxocucremMa Kak oTkpeitas cucrema (A.Jbx. Tencmn).
OyHKIMOHAJIbHBIE OJIOKM OPraHU3MOB B AKOCHCTEME: IPOAYLEHThI, KOHCYMEHTHI,
penyieHntol. Tpoduyeckue ypoBHU. Tpoduyeckue menu u ceTu. AOHOTHYECKHE
650k sKocucteM. [1ouBbl U Uikl B 3KocucTeMax. KpyroBopot BemiecTB U MOTOK
SHEPruu B IKOCHUCTEME.

OCHOBHBIE TOKa3aTeau 3KOCUCTEMBbI. buomacca ¥ mpoaykuus. DKOJIOIMYECKUE
MUPaMUJIBI YKCell, OMOMacChl U SHEPTUH.

HanpaBnennble 3aKOHOMEpPHBIE CMEHBI COOOIIECTB — CyKieccuH. [lepBuuHble U
BTOPUYHBIE CYKIIECCHU U UX IPUYUHBL. AHTPOIIOr€HHbIE BO3/ICHCTBUS Ha CYKIIECCUU.
Knmakcnoe coobiectBo. buopasnoobpaszue u mojaHOTa KPYroBOpOTa BEIIECTB —
OCHOBA YCTOMYMBOCTU COOOIIIECTB.

[TpuponHbie HKOCHCTEMBI. AHTPOIOT€HHBIE HIKOCHUCTEMBI. ATPOIKOCHCTEMA.
Arporienos. Paznuuns Mex 1y aHTpONOTeHHBIMU U PUPOAHBIMHU SKOCHCTEMaMHU.
Ypboskocucrembl. OCHOBHBIE KOMIIOHEHTHI ypOoskocucTeM. I'opozackas ¢uiopa u
dayna. CunanTpomnusanus ropojckoil ¢ayHsl. buonornueckoe u xo3siiicTBEHHOE
3HaYeHHE arpodKOCUCTEM M YpOOIKOCHUCTEM. 3aKOHOMEPHOCTH (POPMHUPOBAHUS
OCHOBHBIX B3aUMOJICUCTBUN OPraHU3MOB B 9KOCHUCTEMAX.

[TepeHoc »HEPruM U BEIIECTB MEXKAY CMEXKHBIMU 3KOCHCTEMaMH. Y CTOHYMBOCTH
OpPraHU3MOB, TIONMYMSAUUNA ¥ OKOCHCTEM B  YCJIOBUSX €CTECTBEHHBIX U

AHTPOITOI'CHHBIX BO3,Z[€I>'ICTBI/II‘;I
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7.5

buocpepa — oOmeruianerapHas oOomoyka 3emii, TA€ CYIIECTBYET WIH
cyliecTBoBana Jku3Hb. Yuenue B.W. Bepnaackoro o Ouocdepe. OOmactu
6uocdepsl u e€ cocta. JKuBoe BemecTBoO 6Mochepsl U ero QyHKIHUH.
3akOoHOMEpHOCTH cyliecTBoBaHUA Ounocdeprl. OcobenHoctu Ouochepsl Kak
rI100aIbHOM SKOCUCTEMBI. JJnHaMu4ecKkoe paBHOBecue B buocdepe. KpyroBoporst
BEILIECTB M OMOT€OXUMHYECKHE IUKITBI (YTIIeposa, a30Ta). PUTMUYHOCTD SIBJICHUI B
ouocdepe.

3onanbHOCTh Omocepsl. [lonstue o 6mome. OcHOBHBIE OMOMBI CyIIU: TYHApA,
XBOIHBIC Jieca, CMEIIAHHbIE W IIUPOKOIMCTBEHHBIC Jieca, CTEIH, CaBaHHBI,
NYCTHIHU, TPOIIMYECKUE JIeca, BEICOKOrOpbsi. Kitmmar, pacTUTeNnbHbIH U KUBOTHBIN
MHUp OHOMOB CYIIIH.

Ctpykrypa ¥ (YHKIHS JXHBBIX CHUCTEM, OIICHKAa MX PECYpCHOr0 IMOTCHIHMANA U

ouochepHbIx QyHKITHI

7.6

DKOJIOTMUECKHE KPU3UCHI U MX MpHUUYMHBL. Bo3jaeiicTBue denoBeka Ha Omocdepy.
3arpsi3HeHuE BO3AYIIHOW cpenbl. OXpaHa BO3ayxa. 3arps3HCHUE BOIHOW CPEbI.
OxpaHa BOJHBIX pecypcoB. Paspymienne mouyBbl. OxpaHa MOYBEHHBIX PECYpPCOB.
W3meHeHue kaumara.

AHTpPOIIOT€HHOE BO3JICMCTBUE HA PACTUTEIbHBIA W >KUBOTHBIM Mup. OxpaHa
pPaCTUTEIBHOIO U >KUBOTHOro Mupa. OCHOBHBIE NPUHIUIBI OXPaHbl MPHUPOJBI.
Kpacubie xkHuru. Ocobo oxpansemble mnpupoansie Tepputopun (OOIIT).
boranuueckue caibl ¥ 300JI0rHYECKUE TapKH.

OcCHOBHbIE TMPUHLHUIIBI YCTOMYMBOI'O PAa3BUTUS UYEJIOBEUECTBA M IMPUPOIBL
PannonanpsHOoe  MPUPOAOINONB30BAHME U COXpaHEHHE  OHOJIOrHYecKOoro

pa3zHoobpasus 3emiu

YYEBHO-METOANYECKOE OBECIIEYEHHUE OBPA30OBATEJIBHOI'O IMTPOLHECCA

OBA3ATEJ/IBHBIE YYEBHBIE MATEPHUAJIbI VIS YHEHUKA

buonorusi. buonornueckue cucremsl u mpotecchl; 10 kiace. yrinyonennoe ooyuenue. Tepemon

A.B., ITerpocoBa P.A. OGmiectBo ¢ orpanndeHHoi oTBeTcTBeHHOCThIO « MOl MHEMO3MHA»

buonorus. buonornueckue cucremsl u mporiecchl; 11 kmace. yrimyonennoe ooyduenue. TepeMoB

A.B., Ilerpocosa P.A. O0uiectBO ¢ orpannuenHoi otBercTBeHHOCThI0 « MOl MHEMO3MHA»
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METOAUYECKHUE MATEPHUAJIBI AJ151 YYUTEJISA
buonorus. UaTepakTHBHBIE TUAaKTHYECKHE MaTepralibl.6-11 kmaccel. Meronndeckoe mocodue ¢
9JIEKTPOHHBIM MHTEPAaKTUBHBIM IpuiioxkeHueM /O.J1. Bamienko.-2-e u3f., cTepeoTHIl. -
M.:I1nanera,2020.-576 c.-(kauecTBO 00y4YCHUS)
buonorus. Coopuuk 3anad u ynpaxsHenuii.10-11 kraccel: yaeOHOE Tocodue utsi 001eodpazoBar.

opranuzanuii: yriyon. yposens /E.H. [{embsaakoB, A.H. Co6ones.- M. :Ilpocsemenue,2020-160 c.

HUPPOBBIE OBPASOBATEJIBHBIE PECYPCBI U PECYPCBI CETU UHTEPHET

bubaunoreka IIOK https://m.edsoo.ru/



https://m.edsoo.ru/863e50ec

83

OnepaTtop 30 000 "KomnaHus "TeH3op"

JOKYMEHT MOAMUCAH SIEKTPOHHOM NOAMUCHIO
CN6 rernoy «Onumnuiickue Hagexabl», MunaeHko Butanuii FeHHaabeBuy 07.10.25 11:42 (MSK) MpocTas noanucb




