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IMosicuuTeILHASA 3aIHCKA

PabGouass mporpamma 1Mo OHOJOTMM Ha YPOBHE CpPEAHEr0 OOIIero oO0pa3oBaHUS JUISA

oOyyaromuxcst 10-11-x xmaccoB AHO «Cpenusisi oOmieoOpa3oBaTesibHasi IIKOJNA € YIITYOJICHHBIM

HN3YUCHUEM OTACIBHBIX IIPEAMETOB HMMCHU N.II. CaetioBoii» paspa60TaHa B COOTBCTCTBHHU C

TpeOOBAHUSIMU:

@enepanbHoro 3akoHa ot 29.12.2012 Ne 273-®3 «0O06 oOpa3oBanuu B Poccuiickoii
Denepauuny;

npukaza MuHoOpHayku ot 17.05.2012 Ne 413 «O06 yrBepxkaeHun ¢eaepaabHOro
roCy/IapCTBEHHOrO0 00pa30BaTeIbHOrO CTaHAapTa CcpeaHero obmero obpa3oBaHus» (c
W3MEHEHUSIMHU, BHECEHHBIMU NpuKa3oM Munnpocsemienus ot 12.08.2022 Ne 732);

npukaza MunmnpocBemieHuss ot 18.05.2023 Ne 371 «OO06 yrBepxkacHuH QeaepaTbHON
00pa3oBaTeNbHOI MPOrpaMMbl CPETHET0 00IIero 00pa3oBaHuUs»;

npukaza MunnpocsenieHusi ot 09.10.2024 Ne 704 «O BHeceHMHM M3MEHEHHMH B HEKOTOpHIE
npuka3bl MuHucTepcTBa npocselienus Poccuiickoit ®denepannu, kacaromuecs (enepaabHbIX
o0pa3oBaTeNbHBIX MPOrpaMM HadajdbHOro 00mero oOpa3oBaHHS, OCHOBHOTO OOIIETO
00pa3zoBaHMs U CPEITHEr0 00IIEero 00pa3oBaHUI;

npuka3za Munnpocsemenus ot 22.03.2021 Ne 115 «O6 yrBepxnenuu [lopsnka opranuzaiuu u
OCYIIECTBIICHUS O0pa30BaTEIbHON JAESITEIBHOCTH 10 OCHOBHBIM OO0I[€00pa30BaTEIbHBIM
nporpaMMaM — oOpa3oBaTeNbHBIM MpOorpaMMaM HaydajibHOro OOIEro, OCHOBHOTO OOLIEro U
cpeaHero o01Iero oopa3oBaHus;

Konuenmuu npenoaasanus yue6Horo npeamera «bruomnorusy;

Konnenmuu skonoruueckoro o0pa3zoBaHus B cUCTeME O0IIEro 00pa3oBaHus;

CII 2.4.3648-20 «CanuTapHO-31H1IEMHOJIOTHYECKHE TPEOOBAHNS K OpraHU3alusIM BOCIIUTAHUS
U 00ydeHUs, OTJbIXa U O3[JOPOBJICHUS AETEH U MOJIOAEKH», YTBEPKICHHBIX OCTAHOBJICHUEM
[JIaBHOTO CaHUTAapHOro Bpaya oT 28.09.2020 Ne 28;

CanlluH 1.2.3685-21 «l'urueHnueckue HOPMATUBbI U TpeOOBaHMS K 0OECIEUEHHUIO
Oe3omacHOCTM W (MiaM) OE3BPENHOCTH [UIsl 4YelloBeKa (aKTOpOB CpeAbl OOUTaHMS,

YTBEPKACHHBIX IOCTAHOBJIEHUEM INIABHOT'O CaHUTapHOTro Bpaya oT 28.01.2021 Ne 2;

PabGouas mporpaMMa OpHEHTHpPOBAaHA Ha IIE€JIEBblE€ TMPUOPUTETHI, CHOPMYIUPOBAHHBIE B

benepanbHON pabouel mporpaMMe BOCIUTaHUS U B paboueit nporpamme Bociiutanusst AHO «Cpennsist

06H_ICO6pa3OBaTCJ'IBHa$I mKoJa ¢C erIy6J'ICHHLIM HU3YUCHUCM OTHCJIBHBIX HPCIMETOB HWMCHU N.II.

CBEeTIIOBONY.



buonoruss Ha ypoBHe YriIyONEHHOrO U3yYEHHUS 3aHUMaeT Ba)XHOE MECTO B CHCTEME
€CTECTBEHHO-HayqHOTro obOpa3oBanus ydamuxcs 10—11 kmaccos. M3yuenue npeamera, peaanzyemMoe
B ycioBusX  audQepeHIupOoBaHHOTO, NpouiIbHOTO  OOy4YeHHs, TpU3BAHO  00ECHEYHUTh
0011e00pa3oBaTeIbHyl0 MOJATOTOBKY BBIMYCKHMKOB IIKOJBI, HEOOXOIMMYIO MJi aJanTalud B
coluyMe.

B nporpamme 1o 61o0ruM peain3oBaH MPUHIIMI TPEEMCTBEHHOCTH C U3yUYEeHHEM OMOJIOTHH Ha
YpOBHE OCHOBHOT'O 00IIero oOpa3zoBaHusi, Onaromapsi 4eMy IpOCMATPUBACTCS HAMPABICHHOCTh HA
MOCIIEAYIOLIEE pa3BUTHE OMOJOTUYECKIX 3HAHUN, OPUEHTHUPOBAHHBIX HAa (HOPMUPOBAHKE €CTECTBEHHO-
HAyYHOTO MHUPOBO33PEHHUS, FIKOJIOTMUYECKOTO MBIIUICHHUS, TPEICTABICHUI O 3J0POBOM 00pas3e JKU3HH,
Ha BOCIUTaHHME OEPEKHOTO OTHOLICHHWS K OKpYKalolled NpuponHoi cpene. B mporpamme mo
OMoNIOTMM TaKXKe IMOKa3aHbl BO3MOXKHOCTM YydeOHOro mpenmera «buonorus» B peanusanuu
tpeboBanuit OI'OC COO Kk TMIaHUPYEeMBIM JIMYHOCTHBIM, METAlpeIMETHBIM U MPEeIMETHBIM
pe3ynbraTtaM o0y4eHus U B OPMUPOBAHUN OCHOBHBIX BHJIOB YU€OHO-ITO3HABATEIBHON NEATEIBHOCTH
00y4aroluxcsi M0 OCBOEHHUIO COJIEp)KaHUsl OHOJIOTMYECKOro 00pa30BaHUS HAa YPOBHE CpPEIHEro
o01ero oopa3oBaHusI.

VYueOubiii npenmer «buonorus» Ha ypoBHE CpeaHEro oOmero ooOpa3oBaHUs 3aBEPILIACT
Ouosnoruueckoe 0oOpa3oBaHWE B IIKOJE M OPUEHTHUPOBAH HA PACIIMPEHHE M YIIIyOJieHHWE 3HAHUN
00y4aroluXxcsi 0 KUBOM MPUPOJE, OCHOBAX MOJIEKYJISIPHOM M KJIETOYHOM OMOJOrMH, SMOPHUOJIOTUU U
OHMOJIOTUM Pa3BUTHUSL, TEHETUKH, CEIEKIMH, OMOTEXHOIOTHH, IBOJIFOIIMOHHOTO YUEHHUS U HKOJIOTHH.

N3yuenne yueOHoro mnpenmera «buosjorus» Ha yriayOJeHHOM YpPOBHE OPHEHTHUPOBAHO Ha
HOJrOTOBKY OOyYaroIuxcs K MOCIEIYyIoUeMy MOJy4eHHI0 OMOJIOTHYECKOro 00pa3oBaHUs B By3ax U
OpraHM3alusaX cpenHero npogdeccuoHasbHOro odpazoBaHus. OCHOBY €ro COJEp)KaHUSI COCTaBIISIET
cucTemMa OMOJIOTMYECKUX 3HAHWM, MOJTYYEHHBIX NPU M3YyYEHUH OOy4YaroIIMMUCS COOTBETCTBYIOIIMX
CHCTEMaTHUYECKUX pa3/esoB OMOJIOTUU Ha YPOBHE OCHOBHOTrO ol1iero oopasosanus, B 10—11 kmaccax
3TH 3HAHUS MOJIYYaloT pa3BUTHE. Tak, pacIIMpeHbl U yriyOaeHbl OMOJOrHYeCKUe 3HAaHUS O PACTEHUSX,
JKUBOTHBIX, Tpubax, OakTepusax, OpraHu3Me YelIOBeKa, OOIUX 3aKOHOMEPHOCTSX KHU3HU,
JIOTIOJTHUTEIIBHO BKJIIOUYEHBI OWOJIOTMYECKHE CBEACHMSI MPUKIAAHOIO M IIOMCKOBOTO XapakrTepa,
KOTOpPbIE MOXKHO MCIIOJIb30BaTh KaK OpPUEHTHUPHI AJIS MOCIEAYIomIero Beidopa npodeccun. Bo3moxkna
TaKXKe WHTerpanus OMOJIOTMYECKUX 3HAHUH C COOTBETCTBYIOIIMMHU 3HAHMSAMH, IOJTYYEHHBIMU
00y4aromuMuCcs IpU U3YYeHUN (DU3UKHU, XUMUH, reorpaguu 1 MaTEMaTHKH.

CtpykTypa nmporpaMmsl 1o yaeOHoMY npeamMeTy "buonorus" orpaxaeT CHCTEMHO-YPOBHEBBINA H
HBOJIIOIMOHHBIA TMOAXOAbl K U3yuyeHHI0 Ouosnoruu. CoriacHO UM, HU3y4yaloTcsl CBOMcTBa U
3aKOHOMEPHOCTH, XapaKTEpHbIE JUIsl KUBBIX CHCTEM pa3HOIO YPOBHSI OpraHM3alliH, HBOJIIOLUN

OPTraHWYECKOTO MHUpa Ha 3emMJjie, COXpaHEHHS OMOJIOTHYECKOTO pa3HooOpasus miaHeTbl. Tak, B 10



KJIacCe M3Yy4aroTCsl OCHOBBI MOJICKYJISIPHOM U KJIETOYHOW OHOJOruMu, 3MOPHOJIOTHH U OHOJIOTHUH
pa3BUTHSL, TEHETUKA MU CEJICKIMH, OMOTEXHOJOTHH M CHHTETHYECKOW OWOJIOTHH, aKTYyalU3UPYIOTCS
3HaHMUS OOydYarommxcs Mo OOTaHWKE, 300JI0THH, aHATOMUHU, (U3HOJIOrHH 4enoBeka. B 11 kmacce
M3Y4al0TCsl SBOJIIOIIMOHHOE YU€HHE, OCHOBBI SKOJIOTHH U yueHHe 0 buocdepe.

YueOuplii npenmer  «buonorus» mOpuszBaH  00eCNEUUTh  OCBOEHHE  OO0YyYarOIIUMUCS
OMOJOrMYECKUX TEOPUM M 3aKOHOB, WUJEH, IPUHLMUIIOB U MPABUJ, JIEKAIIUX B OCHOBE COBPEMEHHOM
€CTeCTBEHHO-HAYYHOW KaPTHHBI MHUpPA, 3HAHUI O CTPOCHUH, MHOTOOOPa3UN U OCOOCHHOCTSIX KJIETKH,
OpraHu3Ma, TMOMyJsAlUWud, OMOIEHO03a, SKOCHUCTEMbI, O BBIJAIOMIMXCA HAYYHBIX JOCTHUKECHHSIX,
COBPEMEHHBIX HCCIIEIOBAaHUSAX B OMOJOrMM, MPHUKIAJHBIX acleKTax OMOJOrHYecKux 3HaHuu. s
PasBUTHS U TOJAEPKaHUS MHTepeca 00ydJaromMXcsi K OMOJIOTHH HapsALy CO 3HAYUTEIBHBIM 00BEMOM
TEOPETUYECKOr0 MaTepuasa B COACPKaHUHU MPOrpamMMbl 10 OMOJIOTUU IPETYCMOTPEHO 3HAKOMCTBO C
UCTOPHUEH CTAHOBJICHUS M Pa3BUTHS TOW WM MHOW 0OnacTu OUONOrMH, BKIAJOM OTEYECTBEHHBIX U
3apyOeKHBIX YUEHBIX B PEIICHUE BAKHEUIINX OMOIOTUYECKUX U IKOJIOTHUECKUX MPoOIIeM.

Ilenp usyuyenuss ydeOHoro npenmera «buonorus» Ha yriyOI€HHOM YPOBHE — OBJIAJICHUE
00y4aroIUMUCS 3HAHUSIMH O CTPYKTYPHO-(DYHKIIMOHAJIIBHOM OpraHU3alH JKUBBIX CHUCTEM pPa3HOIO
paHra u mnpuoOpeTeHHe YMEHUN HCIONb30BaTh OSTH 3HAHHMA B (OPMUPOBAHMM HMHTEpeca K
onpeaenéHHoN o6iacTu mpodhecCUOHATBHON IeATEIbHOCTH, CBSI3aHHOM ¢ OMONIOTHEH, WK K BhIOOpY
y4eOHOTO 3aBeIeHUs [T TPOAOIDKEHHS OMOJIOTMYECKOr0 00pa3oBaHMs.

Joctuxenue nenu usydeHuss ydeOHoro npenmera «buosorus» Ha yriayOJa€HHOM YpOBHE
o0ecreynBaeTcsl pelIeHueM caelyIoInX 3a/1a4:

OCBOCHHME OOYYarOIMMHCS CHUCTEMBbl OMOJIOTMYECKUX 3HAHUH: 00 OCHOBHBIX OHMOJIOTHYECKUX
TEOpUSAX, KOHLEMIUAX, TUIOTEe3aX, 3aKOHAaX, 3aKOHOMEPHOCTSX W MpaBuUiaX, COCTaBJISIOLINX
COBPEMEHHYIO €CTECTBEHHO-HAY4YHYI0 KapTUHY MHpa; O CTPOEHUHU, MHOrooOpa3uu M OCOOEHHOCTSX
Ouonornyeckux cucteMm (KJeTKa, OpraHu3M, TMOMyJIALus, BHJ, OuoreoueHos3, Ouocdepa); o
BBIJIAIOIINXCSI OTKPBITUAX U COBPEMEHHBIX MCCIEIOBAHUAX B OMOJIOTHH;

O3HAaKOMJIEHHE OOy4arouuxcs ¢ METOAAMM IMO3HAHUS JKUBOM MPUPOIbI: UCCIEIOBATEIHCKUMU
METOaMH OMOJIOTUYECKUX HAyK (MOJEKYJISPHOW M KJIETOYHOW OMOJIOTHHU, SMOPHUOJIOTHH B OUOJIOTHH
pasBUTHsI, T€HETUKU M CEJEeKIMH, OMOTEXHOJIOTMH U CHUHTETHYECKOH OMOJIOTHMH, NalCOHTOJIOTHH,
HKOJIOTHH); METOJIAMU CaMOCTOSTEIBHOTO MPOBEICHHsI OMOIOTHUECKUX UCCIIE0BaHUH B 1abopaTopuu
U B Iipupo/jie (HaOroieHue, N3MepeHne, IKCIEPUMEHT, MOJIEIIUPOBAHHE);

OBJIaJIcHUE OOYYalOIIMMHUCA YMEHHUSMHU: CaMOCTOSITENIbHO HAaXOJUTh, AaHAJIW3UPOBaTh U
UCIMOJIb30BaTh OHOJOTMYECKYI0 HH(POPMALMIO; TOJb30BATHCS OHOJOTMYECKOW TEPMHMHOJIOTHEH U
CHUMBOJIMKOW; YCTaHABIMBATh CBSI3b MEXAY pa3BUTHEM OHMOJIOTMU U COLUAIBHO-IKOHOMHUYECKUMH U

OKOJOTHYCCKHMHU HpO6HeMaMI/I YCI0BCUYCCTBA, OLCHUBATh MHOCICIACTBUA CcBOCH JACATCIIBHOCTH IIO0



OTHOUICHUIO K OKpY’Kalollel MPUPOAHON cpesie, COOCTBEHHOMY 3710POBbIO U 3J0POBbIO OKPYKAIOIIHUX
Jrozieli; 000OCHOBBIBATh U COOJIIOJATh MEpbl MPOGUIAKTUKA UHQEKIIMOHHBIX 3a00JIeBaHMIA, TpaBUIIa
MOBEJICHUS B TMPUPOAEC H oOecrmeueHus: OE30MacHOCTH COOCTBEHHON IKH3HEACATEIHLHOCTH B
Ype3BhIYAITHBIX CUTYAIMSIX MPUPOJHOTO M TEXHOICHHOI'O XapaKTepa; XapaKTepu30BaTh COBPEMEHHbBIE
Hay4YHbIE OTKPBITHS B 00J1aCTH OHOJIOTHH;

pa3BUTHE Yy OOYYarOIIMXCS HMHTEIUICKTYalbHbIX W TBOPYECKHUX CIIOCOOHOCTEH B Tmporecce
3HAKOMCTBA C BBIJAIOIIMMUCS OTKPBITUSMH U COBPEMEHHBIMHU HCCIIEJOBAHUSMU B OHOJIOTHH,
pelaeMbiMi €10 mpoOjemMamMH, METONOJIOTHEeH OHOJOTMYECKOro HCCIEIOBaHUS, MPOBEACHUS
SKCIIEPUMEHTANBHBIX ~ MCCIEIOBAaHUM,  pelIeHHs  OHOJOTMYecKMX  3a7ad,  MOJEIIMPOBAHUS
OMOJIOTHYECKUX 00BEKTOB U MPOIIECCOB;

BOCIIUTAaHHE y OOYYaIOIUXCS IICHHOCTHOTO OTHOIICHHS K JKMBOM HpPUPOAE B ILEJIOM H K
OTJICIbHBIM €€ 00BbEeKTaM M SIBICHUAM; (POPMHUPOBAHUE DKOJIOTUYECKOM, TEHETUYECKON IPaMOTHOCTH,
o011eil KyabTyphl TOBEICHUS B IPUPO/IC; UHTErPALlUU €CTECTBEHHO-HAYUYHbIX 3HAHUN;

npuolOpereHre O00y4YaroIMMHUCS KOMIIETEHTHOCTH B PAMOHAIBLHOM IPHPOJIOTIOIB30BAHUH
(cobmroenue mpaBUi TOBEACHUSI B MPHUPOJE, OXPaHBI BHJIIOB, SKOCHCTEM, OHOC(EpHI), COXpaHEHUH
COOCTBEHHOTO 37I0POBBSI U 3JIOPOBBS OKPYXAIOUIMX JIoAeH (coOmroneHus Mep NpodUIaKTUKU
3a0oneBaHui, oOecreueHrne OE30MaCHOCTH JKU3HEIEATEIbHOCTH B YPE3BBIYAMHBIX CHUTYAIHIX
IPUPOJHOTO M TEXHOIEHHOI'O XapakTepa) Ha OCHOBE HCIIOJIb30BaHUS OMOJOIMYECKHUX 3HAHUM U
YMEHHH B MOBCEHEBHOMW KU3HU,

CO3/laHMe  YyCJOBHUH JUIsI  OCO3HAHHOTO  BbIOOpAa  OOyYarOIMMHCS  WHAMBUIYAIbHOM
o0pa3oBaTeNbHOW  TPAGKTOPUH,  CIIOCOOCTBYIOIIEH — MocienyooumeMy  IpopecCHOHATLHOMY
CaMOOTIPEICIICHUIO, B COOTBETCTBUU C MHMBHIya IbHBIMI HHTEPECAMHU U TIOTPEOHOCTSIMHU PErHOHA.

OO1ee yKco 4acoB, OTBEJCHHBIX HA M3yuyeHUE OMOJIOrMHM Ha YIriyOJE€HHOM YPOBHE CPEIHETO
obmrero o6pazoBanus, coctabnseT 204 yaca: B 10 kimacce — 102 yaca (3 gaca B Hegento), B 11 kmacce —

102 yaca (3 yaca B HEJIEINIO).

COJAEPKAHUE OBYYEHUA
10 KJIACC

Tema 1. buonorus kak Hayka
CoBpemenHast Ouosiorus — KOMIUIEKCHas Hayka. KpaTkas wucropus pa3BUTHS OHOJOTHH.
buonorndeckne Hayku ¥ u3ydaeMble UMU MpoOieMbl. DyHIaMeHTaIbHbIC, IPUKIIAJIHBIE U TOMCKOBBIS

HAY4YHBIC UCCIICAOBAaHU B OHOJIOTHH.



3HaveHre OWONOTHH B (HOPMHUPOBAHMHM COBPEMEHHON €CTECTBEHHO-HAYYHOW KapTHHBI MHUpa.
[Tpodeccun, cBsizanubie ¢ OMoaoruel. 3HaueHre OMOJIOTHH B IPAKTUYECKOM JAEATEIbHOCTH YEIIOBEKa:
MEJUIIMHE, CEILCKOM XO035ICTBE, TPOMBIIIUIEHHOCTH, OXpaHe MPUPO/IbIL.

JeMoHcTpanu

[Toptpersr: Apucrtorens, Teodpacrt, K. Jlunneit, XK. b. Jlamapk, Y. Jlapsun, Y. I'apseii, I'.
Mengens, B. U. Bepnanckwuii, W. I1. [1aBnos, . . Meunukos, H. U. Basunos, H. B. Tumodees-
Pecosckuit, [Ix. Yorcon, @. Kpuk, /I. K. benses.

Tabmuie! u cxeMbl: «CBsI3b OMOJIOTHH C IPYTUMU HayKaMuy, «CuctemMa OMOJIOTHYECKUX HAYK.

Tema 2. )KuBble CUCTEMBI U UX U3YUYCHUE

JKuBbie cucTemMbl Kak mpeaMmeT uiydeHus Ouonormu. CBONCTBA JKMBBIX CHCTEM: €IUHCTBO
XUMHUYECKOTO COCTaBa, TUCKPETHOCTh W LEIOCTHOCTh, CJIOKHOCTh U YHOPSJIOYEHHOCTh CTPYKTYPBHI,
OTKPBITOCTh, CaMOOpPraHU3alus, CaMOBOCIPOU3BEIEHUE, Pa3IpakKUMOCTh, N3MEHUMBOCTb, POCT M
pa3BUTHE.

YpOBHM  OpraHu3alMy  KHUBBIX  CUCTEM:  MOJEKYJSAPHBIA,  KJIETOYHBIM, TKAHEBbIM,
OpPTaHU3MEHHBIN, TMOMYJSIIUOHHO-BUIOBOH, SKOCHCTEMHBIN (OMOTeOleHOTHYECKUI), OnochepHBI.
[Tpoueccel, mpoUCXOaAIIME B KUBBIX cucTeMax. OCHOBHBIE MPU3HAKK KUBOro. JKu3Hp kak ¢Gopma
cyliecTBoBaHuUs MaTepuu. Hayku, n3ydaronire >KuBble CUCTEMBI Ha pa3HbIX YPOBHIX OPraHU3aLUU.

W3ydeHne >KUBBIX cucTeM. Metoasl Ouoiorndeckoi Hayku. HaOmroneHue, W3MepeHwHe,
AKCIIEPUMEHT, CUCTeMaTu3alus, MetaaHanus. [loHdaTHe O 3aBUCUMON W HE3aBUCHUMOWN IMEPEMEHHOM.
[InanupoBanue skcrnepuMenTta. [loctaHoBka M mpoBepka runore3. HyneBas runores3a. [lonsitue
BBIOODKH U €€ mocToBepHOCTh. Pa3bpoc B Ouonmormyeckux maHHbIX. OIllEHKAa JOCTOBEPHOCTHU
MOJIYYCHHBIX  pe3yNbTaToB. [IpUYMHBI  HCKaXXEHUs  PE3YyIbTaTOB  OJKcrepuMeHTa. [loHsTHe
CTaTUCTUYECKOTO TECTA.

JeMoHncTpanuu

Tabmunel u cxembl: «OCHOBHBIE MPU3HAKH KU3HWY», «buonorunueckue cucreMbl», «CBoMCTBa
KUBOM MaTtepumn», «Y poBHU OpraHU3alMU )KUBON NpUpOIbD», «CTpoeHHE )KUBOTHON KIIeTKW», « TkaHu
JKUBOTHBIX», «CHCTEMBI OpraHOB YEJIOBEYECKOro opranmsMay», «buoreornenos», «buochepar,
«MeTobl U3yUeHHUs! JKUBOU MPUPOJIBI».

O6opynoBanue: JabopaTopHOE O0OpyIOBaHHE ISl TMPOBENCHUS HAONIONCHUN, U3MEpEeHHH,
AKCIIEPUMEHTOB.

[IpakTuueckas padota «cmoap30BaHNe pa3IMUHBIX METOJOB MPU N3YyUEHUHN KUBBIX CHCTEM.

Tema 3. buonorusa KieTku



Knerka — cTpykTypHO-(D)yHKIIMOHANIbHAS €IMHULIA )KUBOTO. MlcTOpHS OTKPBITUS KIETKH. PaboThI
P. T'yka, A. JleBenryka. Kierounas teopus (T. IlIBann, M. Illnelinen, P. BupxoB). OcHoBHbIE
IIOJIOXKEHUSI COBPEMEHHOM KJIETOYHOM TEOPUHU.

Metonbl  MOJEKYISpPHOM UM  KIETOYHOH  OMOJNOrMH: MHKpPOCKONMs, XpomaTorpadus,
anekrpodopes, METOJl ~ MEYEHBIX  aTOMOB, muddepeHanbHOe  HEHTPUPYTHPOBAHMUE,
KyJbTUBUPOBaHHE KIETOK. M3yueHne (UKCHUPOBAHHBIX KJIETOK. OJEKTPOHHAS MHKPOCKOIIHSI.
Kondokansaas Mukpockonus. ButanpHoe (MIPHKU3HEHHOE ) U3YYEHHE KIIETOK.

JeMoHcTpanuun

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

Tabmuubl 1 cxembl: «CBETOBOI MUKPOCKOI, «JIEKTPOHHBIN MUKPOCKOM, «McTopus pa3BuTHA
METOJI0B MUKPOCKOITUI.

OO6opynoBaHHue: CBETOBOM MHMKPOCKOI, MHUKPOIpENnapaTbl pACTUTENbHBIX, JKUBOTHBIX MU
OaKTepHaIbHBIX KJIETOK.

[TpakTideckass pabora «l3yueHue METOJNOB KJICTOYHOW Owojoruu (xpomartorpadus,
anekrpodopes, nuddepennuanpaoe earpudyruposanue, [1LIP)».

Tema 4. Xumnueckast opranu3anus KJI€TKU

XVMMHUYECKUI COCTaB KJIETKH. Makpo-, MUKpO- U yJIbTPAMHUKPO3JIEMEHThl. Boga u e€ ponp kak
pacTBOpUTEIIS, peareHTa, y4acTue B CTPYKTYpPUPOBAHMM KIIETKH, TEIUIOPErYJSUU. MuHepanbHbIe
BEleCTBa KJIETKH, UX Ouosornyeckas posib. Posib KATHOHOB ¥ aHMOHOB B KJIETKE.

Oprannyeckue BelecTBa KIETKU. buosornueckue mnosmMepsl. benkn. AMHUHOKHCIOTHBIN
coctaB OenkoB. CTpykTypbl OenkoBoil Mosiekyinbl. IlepBudHas cTpykTypa Oenka, MenTHAHAs CBS3b.
Bropuunas, TpetnuHasi, yueTBepTUYHAs CTPYKTYphl. JlenaTypanus. CpoiictBa 6enkoB. Knaccudukanus
6enkoB. buonornueckue ¢pyHkiun 0enkos. [IpuoHsL.

VYraeBoasl. MoHOcaxapuibl, JUcaxapuabl, OJUrocaxapuisl W moiucaxapuabl. OOmui 1uiaH
CTPOEHUs M (PU3MKO-XUMHUUECKUE CBOMCTBA yriieBoA0B. bruonornueckue GyHKIMM yriIeBo10B.

Jlunmuaet. T'uapodunsHo-TUnpOodoOHBIE cBOMcTBA. Knaccudukanus nunuaos. Tpuriaunepumsl,
dbochomunuapl, BOCKH, cTepounbl. buonorunueckume dyakuun aunuaoB. OOmmMe CBOWCTBA
OMOJIOTMYECKUX MEMOpaH — TEKY4YeCTh, CIIOCOOHOCTh K CaMO3aMBIKaHHUIO, TIOTYIPOHHUIIAEMOCTb.

Hyxneunossie xucnorel. JJHK um PHK. Crpoenne HyknenHoBbIX Kucnor. HykieoTuasl.
[Mpunuun komiiementapHoctu. llpaBuno Yapradpda. Crpykrypa JAHK — nBoiiHas croupasis.
Mectonaxoxaenue u ouonornueckue ¢pynknuu JJHK. Bunst PHK. ®ynknun PHK B kietke.

Crpoenne Mousekynsl AT®. Makpospruueckue cBssu B Mousiekyide AT®. buonoruueckue

¢ynkuun  AT®. BoccraHoBieHHBbIE NEPEHOCYMKH, WX (QyHKIUM B kietke. [lpyrue



nykineosuaTpudocharer (HTD). CexBenupoBanume JHK. Meroasl reHOMHKH, TPaHCKPUIITOMHUKH,
IIPOTEOMHUKH.

CrpykrypHast Ouonorusi: OHOXMMHUYECKHE M OWO(PHU3MUECKHE UCCICIOBAaHUS COCTaBa M
IPOCTPAHCTBEHHON CTPYKTYpbl OMOMoJIeKyJl. MoienupoBaHue CTPYKTYpbl U (PyHKIMI OGHMOMOIEKyn U
uX KOMIUIeKcOB. KoMmbloTepHbI 1n3aliH U OpraHu4ecKuil CUHTE3 OMOMOJIEKYNI U UX HENPUPOIHBIX
AHAJIOTOB.

JleMoHCTpanuu

[Toptpetsr: JI. [lomuur, k. Yorcon, ®@. Kpuk, M. Yunkunc, P. @panknun, ®@. Canrep, C.
[Ipy3unep.

Huarpammsbl: «PacripeneneHne XMuMAYECKUX 3JIEMEHTOB B HEXXUBOW NIpUpoie», «Pacnpenenenue
XUMHUUYECKHX 3JIEMEHTOB B KUBOI MPUPOJE.

TaGnuupl u cxemsl: «Ilepuoanueckast TabaUIa XUMUYECKUX 3JIEMEHTOBY, «CTpOeHHE MOJIEKYJIbI
BOJIbI», «BemectBa B cocTaBe opraHu3mMoBy, «CTpoeHre MoJieKylibl Oenkay, «CTpyKTypbl OelIKoBOMH
MoJIeKynb», «CTpoeHue MOJIeKyl YIiIeBoAOB», «CTpoeHHe MOJIEeKya JUNUIoBY», «HykienHoBble
KHUCIOThIY, «CTpoeHue Mosiekyinsl ATD».

OO6opynoBaHue: XMMHUYECKas IOCy1a U 000py10BaHHE.

JlaGopatopHas pabota «OOHapyxeHue OeJIKOB C TOMOLIbIO KaU€CTBEHHBIX pPEeaKLUil».

JlaGopatopHast paborta «VcciemoBaHue HYKIEUHOBBIX KHCIOT, BBIICICHHBIX M3 KIETOK
Pa3IUYHBIX OPTaHU3MOBY.

Tema 5. CtpoeHue 1 QyHKIIUH KIETKH

Tumbl KJIETOK: JyKapuoTHdeckas U mpokapuotrudeckas. CTpyKTypHO-(YHKIHOHAJIbHBIE
00pa3oBaHus KJIETKH.

Crpoenue npoxapuoTnueckoil kieTku. Kiierounas crenka OGakrepuil um apxed. OcoOeHHOCTH
CTPOEHUs TreTepoTpodHON U aBTOTPOPHON MPOKAPUOTUYECKHX KIIETOK. MeCTo M pojib MPOKapHUOT B
OMOoIIeHO3aX.

Crpoenve u (yHKIMOHMpPOBAHUE »HyKapuOTHUecKOol kieTku. Ilmasmarmyeckas meMmOpaHa
(mna3manemma). CrpykTypa  miia3mathyeckol  memOpansl.  TpaHcmopT — BemiecTB — uepes
IUIa3MaTHYecKyl0 MeMmOpaHy: maccuBHBIA  (quddysus, obnery€énnas auddysus), aKTHUBHBIN
(mepBUYHBIA U BTOPUYHBIN aKTUBHBINA TpaHcnopT). [lonynponunaemocts MeMOpanbl. Pabota HaTpuii-
KaJIMeBOT0 Hacoca. DHAOLMTO3: MUHOMKUTO3, paronuTos. Dk3omuto3. Kinetounas crenka. CTpykTypa u
(GYHKIIMH KJIETOYHOM CTEHKH pacTeHUi, TpUOOB.

[Mutonnazma. Ilurozoms. ILlutockener. JIBwkeHne nurToIuIasmMbl. OpraHouabl  KIETKH.
OnHomMeMOpaHHBIE OpPraHoMIbl KIETKU: »HjomiIazmarndyeckas cetb (OIIC), ammapat @'onbmxwy,

JIN30COMBI, UX CTPOCHUEC U C];)YHKIII/II/I Bzanmocss3p OHHOMeM6paHHBIX OpraHon 0B KJICTKH. CTpOCHI/Ie



TPaHYJISIPHOTO peTukyiayMa. Mexanusm HamnpasieHus 6enkoB B JIIC. CuHTe3 pacTBOPUMBIX OEITKOB.
Cunte3 KiIeTOYHBIX MeMOpaH. [mankuil (arpaHyJsIpHBINA) SHIAOIUIA3MATHYECKUNH PETHKYIYM.
CekperopHast ¢yHkius anmapara [onpmku. Mopaudukanus OenkoB B ammapare [ OJbIKu.
CoprupoBka OenkoB B anmnapate ['onbmku. TpaHCHOpT BellecTB B KieTke. Bakyonum pacTUTENbHBIX
kietok. Kierounslit cok. Typrop.

[losmyaBTOHOMHBIE ~ OPraHOMIbBl  KJIETKU: MUTOXOHApHMM, IacTuasl. lIponcxoxnenue
mutoxoHaApuii u miactua. Cumbuorenes (K.C. Mepexkosckuii, JI. Maprynuc). Ctpoenue u GyHKIUU
MUTOXOHApUH M 1uactua. IlepBuyHble, BTOpPUYHBIE M CIOXHbBIE IUIACTUIBI (HPOTOCHHTE3UPYIOLIMX
9yKapuoT. XJIOPOILIACTBI, XPOMOILIACTHI, JIEMKOIIACTHI BBICIIUX PACTCHUMN.

HememOpannsie opranonis! kiaetku CtpoeHue u GyHKINN HEMEMOpPaHHBIX OPraHOMIOB KIICTKH.
PuGocomel. IIpomexxyrounsie ¢uirameHTsl. MukpoduiaMeHTsl. AKTHHOBBIE MHKPO(HIAMEHTHI.
MblieyHble KJIETKH. AKTMHOBBIE KOMIIOHEHThI HEMBILIEUHBIX KJIeTOK. MukpoTpybouku. Kierounstit
neHTp. CTpoeHue U ABMKEHHE KT'YTUKOB M pecHHYeK. MUKpOTpyOOukM LuTOILIa3Mbl. LleHTpuos.
benku, acconuupoBaHHble ¢ MUKpO(QHIAMEHTaMH U MUKPOTpyOoukaMu. MOTOpHBIE OETIKH.

SAnpo. Obonouka siapa, XpOMaTHH, KapuoIIa3Ma, SAPHIIIKA, UX CTPOeHUE U QyHKIUH. S epHbIi
OenkoBbIi  MaTpuKC. IIpocTpaHCTBEHHOE pacHoONOKEHHE XPOMOCOM B HUHTepa3zHOM  sjpe.
OyXpoMaTUH M reTepoxpomaruH. beiaku XxpoMmaTuHa — TUCTOHBI. JIMHaMHUKa sJepHOW 00OIOYKH B
MHUTO3€E. A IepHBIA TPAHCIIOPT.

Knerounsle BkitoueHusi. CpaBHHUTEIbHAS XapaKTEPUCTUKA KIETOK 3YKapHOT (pacTUTENbHOM,
KUBOTHOMU, TpUOHOM).

JeMoHncTpanuu

[Toptpetsr: K.C. MepexkoBckuid, JI. Maprysmuc.

Tabmuupl u cxembl: «CTpoeHHE SYyKapUOTHUECKON KIeTKn», «CTpoeHue MKUBOTHOM KIIETKU»,
«CTpoeHne  pacTuTenbHOW  KieTkn», «CTpoeHne  MuTOXOHApUW», «Sapo», «CrpoeHue
IIPOKAPUOTUYECKOU KIIETKH.

O6opynoBaHue: CBETOBOW MHKPOCKOI, MUKPOIpPENapaTbl pacTUTENbHBIX, KUBOTHBIX KJIETOK,
MUKpoTpenaparbl 0aKTepHalbHbIX KJIETOK.

JlaGopatopHas pabota «/3yueHne cTpoeHus KIETOK pa3IMuHbIX OPTraHU3MOBY.

[TpakTuyeckas pabora «M3yueHue cBOMCTB KJIETOYHON MeMOpaHbI».

JlaboparopHas pabora «MccnenoBaHue IUIa3MoONU3a M JETUIa3MOJIM3a B PACTUTENBHBIX
KJIETKaxX).

[TpakTtuyeckas padora «V3yueHne IBUKEHUS [IUTOIIA3Mbl B PACTUTEIBHBIX KIETKAX).

Tema 6. OOMeH BeleCcTB U IPEeBpalleHUE YSHEPTUH B KIIETKE



AccuMUIAIMS M AUCCUMIIIALUS — JBE CTOPOHbI MeTabonu3ma. Tumbl OOMEHa BEILECTB:
aBTOTPOGHBIH M TeTepoTpOodHBIA. YdacTHe KHCIOpoZa B OOMEHHBIX Mpoleccax. DHEpreTHuyecKoe
obecrieuenne kieTku: mnpeBpameHne AT® B oOMeHHBIX mporeccax. DepMEeHTATHBHBIH XapakTep
peakuui KieTo4Horo merabonusma. MepMeHTbl, UX CTPOCHHUE, CBOWCTBA M MEXaHWU3M JEHCTBHSL.
Kodepmentsl. OTnnunst pepMEHTOB OT HEOPIraHUYECKUX KaTalIUu3aTOpOB. benku-akTuBaTOphl 1 OENKU-
UHTUOUTOPHL. 3aBUCUMOCTH CKOPOCTH (DEPMEHTATUBHBIX PEaKLUil OT pa3InYHbIX (PaKTOPOB.

[lepBUYHBIM CHHTE3 OpPraHMYECKUX BeEIIECTB B KieTKe. DOTOCHMHTE3. AHOKCUTEHHBIN W
OKCUreHHbIH (oTocuHTe3 y OakTtepuil. CBeTocoOMparolye MUIMEHTbl U MUTMEHTbl PEaKIIMOHHOI'O
neHrpa. Posp xnmopomnactos B npouecce porocuntesa. CperoBas U TeMHOBas ¢a3pl. PoTOBIXAHHUE,
Cs., C4- u CAM-tuns! ¢orocuntesa. IlponykTuBHOCTh hoTOCHHTE3a. BriusiHue pa3nndHbIx GakTopoB
Ha CKOpOCTh (hoToCHHTE3a. 3HaUeHne HOTOCHHTE3A.

XemocunTte3. Pa3HooOpazue OpraHu3MOB-XEMOCHMHTETHUKOB: HUTpUULUpYOmue OakTepuu,
xKenez00aKkTepun, cepodakTepuu, BOJIOPOIHbIE OaKTepun. 3HaU€HUE XEMOCHHTE3A.

AnaspoOHble opranm3Mbl. Buasl Opoxkenus. I[IpogykTel OpoXKeHHMS W WX HCIOJIb30BAHUE
YeJI0BEKOM. AHa’pOOHBIE MUKPOOPTaHU3MbI KaK 0OBEKTHI OMOTEXHOJIOTHH U BO30YIUTEN OOJIE3HEH.

AspoOHBIe OpraHu3Mbl. DTallbl F3HEpreTuueckoro oomena. IlogroroButensbHsiit stan. Inukonus
— OECKHUCIIOPOIHOE PACIIETIIICHUE TIFOKO3BI.

buonoruueckoe okuciaeHHe, WIM KIETOYHOE JbIXxaHue. Poib MUTOXOHIpHII B mpoueccax
O6uonoruueckoro okucienus. Luknueckue peakuuu. OkuciaurensHoe GochopunrpoBaHue. JHEprus
MeMOpaHHOro rpaaveHta npoTtoHoB. Cunres AT®: pabora mnporoHHoH AT®-cuHTa3HI
[IpeumymectBa a’poOHOrOo MyTH OOMEHa BEWIECTB IMepe] aHa’poOHBIM. (P(HEeKTUBHOCTH
HHEPreTHYecKOro oOMeHa.

JeMoHCTpanyu

IToprpersr: JIxk. Ilpuctomn, K. A. Tumupsaszes, C. H. Bunorpaackuii, B. A. Durensrapar, II.
Murtuenn, I'. A. 3aBap3uH.

Tabmuupl u  cxembl: «DoTocuHTE3», «IHEpreTudeckuii oOMeH», «buocuHTe3 Oenkay,
«CtpoeHnue GpepMeHTa, «XEeMOCUHTE3Y.

OO6opynoBaHue: CBETOBOM MHKPOCKON, OOOpYJOBaHWE JUIs MPUTOTOBICHHS IMOCTOSHHBIX H
BPEMEHHBIX MUKPOIPENApaTOB.

JlaboparopHas paborta «M3ydyeHHe KaTaJIUTUYECKOW aKTHMBHOCTH (EPMEHTOB (Ha mpumepe
aMUJIa3bl WM KaTanas3bl)y.

JlaGopatopHasi pabota «M3ydeHue (QepMEHTAaTUBHOIO pACIICIUICHUS MEPOKCHIa BOAOPOJA B
PACTUTENBHBIX U KUBOTHBIX KIJIETKAX).

JlaGopaTtopHnast pabota «CpaBHEHHE TPOIIECCOB (HOTOCHHTE3a U XEMOCHHTE3a».



JlaGopaTtopHas pabota «CpaBHEHHE MPOIECCOB OPOKEHUS U JTBIXAHUS.

Tema 7. HacnencrBenHnas nH(OpMAaIUs U peaan3amus e€ B KIETKe

Peakuuu marpuuHoro cuHresa. [IpMHIMI KOMIUIEMEHTapHOCTH B PEAKLUMSIX MaTPUYHOTO
cuHTe3a. Peanusanus HacineAcTBeHHON uWHpopMmanuu. ['eHeTHMYeckuili KO, €ro CBOICTBa.
Tpanckpunuust — Marpuusnblidi cuHTe3 PHK. IlpuHuunel TpaHCKpUNIMH: KOMILIEMEHTApHOCTb,
aHTUIapaIEIbHOCTh, acUMMeTpuuHOCTh. Co3peBanue Marpuunbix PHK B sykapuotnueckoil kieTke.
Hexonupyromue PHK.

Tpancmsamus u e€ sranmbl. Yuactue TtpancnopTtHeix PHK B OumocuHTese Oenka. YcmoBus
ouocuHTe3a Oenka. KogupoBanne aMuHOKHUCIIOT. Posib ppubocoM B OMocuHTE3€e OernKa.

CoBpeMeHHbIE TPEJCTaBICHUST O CTPOEHUM TeHOB. OpraHuzanus reHoOMa y HpPOKapuoT U
9yKapuoT. Perymismus akTUBHOCTU T€HOB Yy mpokapuoT. I'unore3a onepona (®. XKakob, XK. Mano).
MonekynsapHble MEXaHU3MbI SKCIIPECCHH T€HOB y 3yKapuoT. Poiib XpoMmaTuHa B peryssiiuu paboThl
reHoB. Perysmsius oOMeHHBIX mpoiieccoB B kieTke. Kierounslii romeocTas.

Bupycer — Hexierounsle (GopMbl KH3HH M OOiHMraTHble mapasuthl. CTPOEHHE MPOCTHIX H
CJIOKHBIX BHUPYCOB, peTpoBUPYCOB, Oaktepuodaron. Kusnennsiii mukn JJHK-conepxammx Bupycos,
PHK-conepxamux BupycoB, 6akTepruodaros. ObpaTHasi TpaHCKPHIILIHS, peBepTaza, HHTErpasa.

Bupychbie 3a0oneBanus uenoBeka, »kuBoTHbIX, pactenuil. CIIN, COVID-19, couuanshbie u
MEAMLMHCKHE NTPOOIEMBI.

buonnpopmartuka: uHTErpanus M aHaau3 OonblIMX MaccuBoB («bigdatay) CTPYKTYpHBIX
O6uonornyeckux aHHbIX. HaHoTexHonoruu B O6uonoruu u meauuuHe. [IporpammupyemMsie pyHKIUU
6enkoB. CriocoOBbl 10CTaBKH JIEKapCTB.

JeMoHCTpanuu

IToptpetsr: H. K. Konsnos, /I. . IBaHOBCKUI.

Tabmuupel u cxemsl: «buocunres 6enkay, «I'eneTnueckuit koay, «Bupycel», «bakrepuodarm.

[Tpaktuyeckas pabora «Co3gaHue MOJENU BUPYCay.

Tema 8. JKu3HEHHBIN UK KICTKA

Knetounslii nuki, ero nepuosl u perymsiuusa. Matepdasza u muro3. OcoO0EHHOCTH MPOLECCOB,
nportekaromux B uHTepdaze. IlogroroBka  kimerku K jAeneHuto.  IIpecuHrernueckuit
(MOCTMUTOTUYECKUI), CHUHTETUYECKMH M IOCTCHHTETHYECKUH (MPEMHUTOTHYECKUI) MEepHOJIbI
uHTEp(PAa3BbI.

Martpuussiii cunte3 JIHK — permkanums. [Ipunnuner permmkannu JIHK: koMIuieMeHTapHOCTS,
MOJIyKOHCEPBAaTUBHBIM CHHTE3, aHTUnapauieapbHocTh. Mexanusm permkanuu JIHK. Xpomocowmsr.
Crpoenne xpomocoM. Termomepsl U Tenomepaza. XpPOMOCOMHBIM HabOp KJIETKM — KapHOTHIIL.

JumionIHBIN ¥ TaITIOMAHBIA HA0OpHI XpoMocoM. ['oMoToruyHbIe XpOMOCOMBI. [10J10BBIE XpOMOCOMBL.



Henenue knetku — MuTo3. CTaauu MHUTO3a U MPOUCXOJSIINE B HUX MpoLecchl. THUIBI MUTO3A.
Kapurokunes u nutokuHes. buosornueckoe 3Ha4eHHE MUTO3A.

Perynsiiust MUTOTHYECKOTO ITUKIIA KIETKHU. [IporpaMMupyemast KiieTouHasi THOeIb — aromnTo3.

Knerounoe siapo, xpomocombl, (yHKIMOHaJdbHAas TreHOMHKa. MexaHu3mbl mposudepanu,
nuddepeHIMpoBKU, cTapeHuss u rudenu kiertok. «l{udposas knetka» — OuomHpopMaTHyeckue
MoJ1eTM PYHKIIMOHUPOBAHUS KIICTKU.

JleMoHCTpanuu

Tabmuuplr u  cxembl: <«KU3HEHHBI LMK KIETKH», «MuTO3», «CTpoeHHE XPOMOCOMY,
«Pemmukanms JJTHK».

O6opynoBaHue: CBETOBOI MUKPOCKOII, MUKponpenaparsl: «MuTo3 B KJIeTKaxX KOpelIKa JTyKay.

JlabGopaTtopHas pabota «M3yueHue XpoMOCOM Ha TOTOBBIX MUKPOIIPEIIapaTax.

Jlaboparopuas paborta «HaOmrogenne MuTo3a B KJIETKaX KOHYMKA KOpEIIKa JIykKa (Ha TOTOBBIX
MUKpOIIpenaparax ).

Tema 9. Ctpoenne 1 pyHKIIUH OpPTraHU3MOB

buonornueckoe pazHooOpaszue OpraHU3MOB. OIHOKJIETOYHEIE, KOJIOHHAJIbHBIE,
MHOTOKJIETOYHbBIE OPTaHU3MBI.

Oco0eHHOCTH CTPOCHUS U KU3IHEACSITEIbHOCTA OJHOKIETOYHBIX OpraHn3MoB. bakrepuu, apxen,
OJTHOKJICTOYHBIE TPUOBI, OTHOKJIETOYHBIE BOJOPOCIH, APYTHe MPOTHCTHL. KolOHNa IbHBIE OpTaHU3MBI.

B3anMoCBsI3p 4yacTEll MHOTOKJIETOYHOTO OpraHu3Ma. TKaHW, OpraHbl M CHCTEMBI OpPIraHOB.
Opranusm Kak enuHoe nenoe. I'omeocras.

Tkanu pactenmii. THUIIBI pacTUTENBHBIX TKaHEH: oOpa3oBaTenbHasi, MOKPOBHAs, MPOBOJSIIAS,
OCHOBHas, MexaHuudeckas. OcOOEHHOCTH CTpoeHus, (QYHKUIMN MU pacHojiO’KEHUs TKaHEeW B opraHax
pacTeHuM.

TkaHM KUBOTHBIX M 4YEJIOBEKA. THIBI KUBOTHBIX TKAaHEW: SMUTEIHANIbHAS, COCAMHUTENbHAS,
MbIlIeYHass, HepBHas. OcoOeHHOCTH CTpoeHUs, (QYHKUMHA W pacHoJOKEHUs TKaHEH B opraHax
JKUBOTHBIX U YE€JIOBEKa.

Opransl. BereratuBHbie M TeHEpaTUBHBIE OpraHbl pacTteHuil. OpraHbl U CHUCTEMBI OPraHOB
JKUBOTHBIX U yesnoBeka. DyHKIIMU OpraHOB U CUCTEM OPIaHOB.

Onopa Ttena opranu3moB. Kapkac pacrenuidi. CkeneTsl OJHOKJIETOYHBIX M MHOTOKJIETOUYHBIX
KUBOTHBIX. Hapy>KHBII 1 BHyTpeHHHUI cKkeneT. CTpOEHNE U TUIIbI COEJUHEHUS KOCTEH.

JIBukeHre opraHu3MOB. J[BHKE€HHE OJHOKJIETOYHBIX OpraHU3MOB: aMEOOMIHOE, KT'YyTHKOBOE,
pecHu4yHoe. JIBM)KEHHME  MHOTOKJETOYHBIX pPAaCTeHMM: TpONMU3MblI M  HAcTUU. JIBUkKeHHE
MHOTOKJICTOYHBIX KHBOTHBIX M YeJOBEKa: MbIIedHas cuctema. Peduekc. CkeneTHbIe MBIl U HX

pabora.



ITutanne opranuzmos. llorymomeHne BOABI, YIJICKUCIOIO Ta3a M MHUHEPAIBHBIX BEIECCTB
pacteHusaMHU. [IuTanue )kMBOTHBIX. BHYTpUIIONOCTHOE M BHYTpUKIIETOUHOE nuuieBapeHue. [luranue
[IO3BOHOYHBIX KMBOTHBIX. OTAENbl NMILEBAPUTEIBLHOIO TpakTa. [luimeBapuTenabHble JKENE3bl.
[TnmeBapuTenbHas cuCTEMA YEI0BEKa.

Hpixanue opranusmoB. Jlpixanue pacteHuid. Jlpixanue >xuBOTHBIX. uddysus razoB depes
noBepxHOCTh KieTku. KoxkHoe nbixanue. JlpixarenpbHas mTOBEpXHOCTh. JKabepHoe u IEroyHoe
JpIXxaHue. J[pIxaHue MO3BOHOYHBIX JKMBOTHBIX M UYEJIOBEKAa. DBOJIIOLIMOHHOE YCIIO)KHEHHE CTPOEHUs
JETKUX ITO3BOHOYHBIX KMBOTHBIX. JIpIXaTelpHas CUCTEMA YeIOBEKa. MeXaHU3M BEHTWIALUU JIETKUX Y
OTHIL U MIIEKONIUTarouX. Perynsanus npixanus. JlprxaresnbHble 00bEMBI.

TpaHcnopT BelecTB y Opraunu3MoB. TpaHCIIOPTHBIE CUCTEMBI PACTEHUM. TpaHCIIOPT BELIECTB Y
#KUBOTHbIX. KpoBeHOCHas cucreMa u e€ opranbl. KpoBeHOCHas cuctema MO3BOHOYHBIX KMBOTHBIX U
yenoBeka. Cepue, KpOBEHOCHBbIE cocyAbl U KpoBb. Kpyru kpoBooOpaiieHus. DBOJIOLHOHHBIE
YCIOXKHEHUSI CTPOCHMsS KPOBEHOCHOM CHCTEMBbI I103BOHOYHBIX MXHMBOTHBIX. Pabora cepama u eé
peryJsnus.

Boimenenne 'y opramusmoB. Beigenenue |y pacreHuid.  BwlaeneHue  y  JKMBOTHBIX.
CoxkparutenbHble Bakyosnu. Oprausl BeliesneHus. @uibTpanus, cekpenus 1 00paTHOE BCachlBaHUE Kak
MeXaHU3Mbl pabOThl OpPraHoB BblAedeHUA. CBs3b MOJOCTH Tela ¢ KPOBEHOCHOH M BBIIECTUTEIHHON
cucteMaMu. BpigeneHue y T103BOHOUYHBIX JKMBOTHBIX U 4yenoBeka. [louku. CrpoeHue wu
¢yHk1MoHnpoBaHue HedpoHa. OOpazoBaHUE MOYH Y YETIOBEKA.

3ammra y OpraHu3MoB. 3alluTa Y OJHOKJIETOYHBIX OpraHu3mMoB. Criopbl OakTepuil U IUCTHI
IIPOCTEHIINX. 3alUTa y MHOTOKJIETOUHBIX pacTeHuil. Kyrukyna. Cpencrsa nacCUBHON U XUMHUYECKON
3amuThl. QUTOHLUIBL.

3amuTa y MHOTOKJIETOUHBIX KUBOTHBIX. [IOKpOBBI M MX MPOU3BOJHBIE. 3alllUTa OpraHU3Ma OT
6one3nell. IMmmyHHas cuctema venoBeka. KieTouHbli U rymMopaibHbIE HMMYHUTET. BpoxkIEHHBIN U
npuoOpeTEéHHBIN crienuduueckuii UMMyHUTET. Teopus KiIOHaJIbHO-CceleKTUBHOro mmmyHutera (II.
Opmux, ®. M. bepuer, C. Tonerasa). BocnanurensHble OTBETHI OpraHu3MoB. Poib BpOXIAEHHOTO
MMMYHHTETA B Pa3BUTHH CUCTEMHBIX 3a00JI€BaHUM.

PaznpaxxumocTs U perynsuus y opranu3moB. Pa3napakxuMoCTh y OZHOKIJIETOUHBIX OpraHU3MOB.
Takcucel. Pazipa)xuMocTh U peryisilnus y pacTeHui. POCTOBbIE BEIIECTBA U UX 3HAYCHHUE.

Hepshas cuctema u pedriekTopHas peryisuus y >KUBOTHbIX. HepBHast cuctema u €€ OTAEbI.
OBOJIIOIIMOHHOE YCIIO)KHEHUE CTPOECHUS HEPBHOW CHUCTEMBI Y >KMBOTHBIX. OTIEIBI TOJOBHOTO MO3ra

IO3BOHOYHBIX JKUBOTHBIX. Pe(I)J'ICKC n pC(I)J'ICKTOpHaSI Aayra. BC3YCJ'IOBHBIC " YCIIOBHBIC pe(bHCKCBI.



['ymopanbHass peryasauuMss W SHAOKPUHHAs CHCTEMa JKMBOTHBIX W uenoBeka. sKenessl
SHJOKPUHHOM CUCTEMBI U UX F'OPMOHBI. /[elicTBHE TOPMOHOB. B3auMOCBs3b HEPBHOM U DHJIOKPUHHOMN
cucreM. [‘unoranamo-runodusapHas cuctema.

JeMoHcTpanu

[Toptper: WU. I1. [1aBnos.

Tabmuubl u  cxembl: «OJIHOKIETOYHBIE BOJOPOCINY», «MHOTOKJIETOYHBIE BOJOPOCIH,
«bakrepun», «IIpocreiimmuey, «Opranpl LIBETKOBBIX pacTeHU», «CHCTEMbl OPraHOB I103BOHOYHBIX
JKUBOTHBIX», «BHyTpeHHee cTpoeHue HaceKoMbIx», «TkaHu pacreHuit», «KOpHEBbIE CHCTEMBD,
«Ctpoenne crebins», «CTpoeHue JUCTOBOM IIACTUHKNY, «KaHU KUBOTHBIXY», «CKeEJeT 4eJOBeKay,
«IIumeBaputenpHas cucreMa», «KpoBeHOCHas cucremay», «JlpixarenbHas cucrema», «HepBHas
cucrema», «Koxa», «MpbliieuHas cuctemay, «BbiaenutenbHas cucreMa», «QHIOKPUHHAs CUCTEMaY,
«Ctpoenne Mpiub, «MMMyHuTeT», «KumeyHononaoctHsle», «CxeMa NUTAaHUA PACTCHHII,
«KpoBeHOCHBIE CUCTEMBI MO3BOHOYHBIX XUBOTHBIX», «CTpoeHue ruipbl», «CTpoeHHE ILIaHApUN»,
«BHyTpeHHee cTpoeHUE I0KAEBOro uepBs», «HepBHas cuctema prid», «HepBHas cuctema JIArymku»,
«HepBras cucrema mnpecMmbikaronuxcs», «HepBras cucrema nruny, «HepBHas —cucrtema
MIIeKonuTamux», «HepBHas cucrema yenoBekay, «Peduekcy.

O6opynoBaHue: CBETOBOM MHUKPOCKOI, MHKpPOIIpenapaTbl OJHOKJIETOYHBIX OpPraHU3MOB,
MHUKpOIIpenaparsl TKaHEW, PAKOBHHBI MOJUIFOCKOB, KOJUIEKIMU HACEKOMBIX, HUIVIOKOXHUX, JXUBBIE
9K3EMIUISApbl KOMHATHBIX DPACTEHUM, repOapuul pacTeHUH pas3HbIX OT/EJIOB, BIIAXKHBIE IpernapaThl
KUBOTHBIX, CKEJEThl MO3BOHOYHBIX, KOJUIEKIIMH OECIIO3BOHOYHBIX KMBOTHBIX, CKEJIET YEJIOBEKa,
o0opyJoBaHuE Uil AEMOHCTpAllMM TMOYBEHHOTO M BO3AYLIHOIO NMUTAHHWS PACTEHWH, paclleruIeHUs
Kpaxmajia U OeNKOB Moj JeicTBUEM (EpMEHTOB, OOOPYJIOBAHHUE JUIsl JEMOHCTpPALMU OMNBITOB IO
WU3MEPEHUIO JKU3HEHHOW EMKOCTHU JIETKMX, MEXaHU3Ma JIbIXAaTEJIbHBIX JABUKEHUMN, MOJEIH TOJIOBHOIO
MO3ra pa3JINYHbIX KUBOTHBIX.

JlaGopatopHas pabota «/3yueHue TkaHel pacTeHHID».

JlabopaTtopHast pabota «/3yueHue TkaHeH >KUBOTHBIX.

JlaGopaTtophnast pabota «/3yueHne opraHoB IBETKOBOTO PACTEHUSI.

Tema 10. Pa3MHOXEHME U pa3BUTHE OPTaHU3MOB

@opMbI Pa3MHOXKEHHUSI OpPraHU3MOB: Oecrojioe (BKJIOYas BETeTaTUBHOE) W MOJOBoe. Bujel
0ecrooro pa3MHOKEHUS: TOYKOBaHUE, CIIOPYIISLNS, (pparMeHTalus, KIOHHPOBAHHUE.

ITonoBoe pasmuoxkenue. [lonoBeie kneTku, win ramersl. Meito3. Craauu meito3a. [loBenenue
XpoMocoM B Meito3ze. Kpoccunrosep. buonornueckuii cMbIci MeH03a U MOJI0BOTO Ipouecca. Meios u

€T0 MECTO B ’)KU3HCHHOM IUKIJIC OPraHU3MOB.



[Ipen3aponpiieBoe pazputue. ['amerorene3 y *’uBoTHBIX. [lonoBeie xene3bl. OOpazoBaHue U
pa3BUTHE NIOJIOBBIX KiIeTOK. Criepmarorenes u ooreHe3. CTpOeHUE MONIOBBIX KIETOK.

Omiog0TBOpeHHEe W SMOPHOHAIBHOE PAa3BUTHE IKUBOTHBIX. (CIOCOOBI OTUIOAOTBOPEHUS:
Hapy)KHoe, BHyTpeHHee. [lapTeHorenes.

WuauBuayanbHOe pa3BUTHE OPraHU3MOB (OHTOreHe3). DMOpHOJIOTHsS — Hayka O pPa3BUTHHU
opraan3mMoB. Mopdorenes — oJHa U3 TIaBHBIX MpoOiem smOpuonioruu. Konuemnius MophOreHoB u
mojenu Mmopdorenesa. Craauu sMOpuoreHesa KUBOTHBIX (Ha mpumepe Jsarymku). poOnenue. Turmbt
npobiieHus. JleTepMHUHUPOBAaHHOE M HEJEPMUHUPOBAHHOE Jpolsienue. bracryma, Tumbl OnacTys.
OcoOenHoCTH ApoOIeHUS MIIEKOITUTAIOUINX. 3apOIBIIIEBbIE TUCTKHU (TacCTPyJIALUs). 3aKiIaJKa OpraHoOB
U TKaHEHd W3 3apoJbILIEBBIX JIMCTKOB. B3auMHOe BIMAHME YacTe pa3BUBAIOLIETOCS 3apojbllla
(oMOpHoOHaNbHAsE MHAYKIHWS). 3aKJIa/Ka IUIaHa CTPOCHHUS JKUBOTHOTO KaK PE3yNbTaT MEPAPXUUECKHUX
B3aMMOJICHCTBHI reHoB. BrnusiHue Ha SMOpHUOHAIEHOE pa3BUTHE PA3IMUYHBIX (PAKTOPOB OKpYKaroIen
cpenpbl.

Poct u pasBurue xuBoTHbIX. [locTamMOproHanbHbI nepuoa. Ilpsimoe u HenpsiMoe pa3BUTHE.
PasButne ¢ Mmetamopo30M y GECTIO3BOHOYHBIX U TIO3BOHOYHBIX KUBOTHBIX. bromornieckoe 3HaueHune
MPSIMOTO U HEMPSIMOTO PA3BUTHUSI, UX PACIIPOCTPAHEHUE B MPUPOJIE. TUIIBI pOCTa )KUBOTHBIX. DaKTOPbI
pErylsiluyd pocTa XUBOTHBIX U yesoBeka. CTaguu MOCTAIMOPHUOHANBHOTO PA3BUTHS Y KUBOTHBIX U
yenoBeka. [lepuoabl onTorenesa yenoseka. CtapeHue U cMEpTh Kak OMOIOIMYECKHE IPOLECCHI.

Pa3smHoxxenue u pasButue pacteHuil. 'ametrodur u cnopodur. Meiio3 B KU3HEHHOM IMKIIE
pacrenuii. O6pazoBaHue crop B mporecce Meiloza. ['ametorenes y pacreHuil. OmiogoTBOpeHue U
pa3BUTHE PACTUTENIbHBIX OpPraHu3MoOB. JIBOiIlHOE OIJIOJOTBOPEHUE Yy LBETKOBBIX PACTEHUM.
OO6pa3oBaHue U pa3BUTHE CEMEHH.

MexaHU3MBI PETYIISAIMNA OHTOTEHEe3a Y PACTEHHI U )KUBOTHBIX.

JeMoHncTpanuu

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

Tabmunel u cxembl: «BereratuBHoe pa3MHOKeHUE», «THUIBl 0ecrnosoro pa3MHOXKEHUS»,
«Pa3MHOXEHHE XJIaMHUIOMOHANbDY, «Pa3MHOKeHME 3BIIIeHbD», «Pa3zmMHOkeHue TuapsDy, «Meio3y,
«Xpomocombl», «I'amerorenes», «CTpoeHue AMIEKIETKH U criepMaro3ouay, «OCHOBHBIE CTaauu
oHTOreHe3a», «IIpsiMoe u Henpsimoe pa3ButHe», «Pa3BUTHE MailCKOro xyka», «Pa3BuTue capaHumy,
«Pa3Butne sArymkn», «/IBOiHOE OIUIOJIOTBOPEHHME Y IBETKOBBIX pPACTEHMI», «CTpPOECHHE CEMSH
OIHOJOJBHBIX W JIBYIOJBHBIX pacTeHUil», «KH3HEHHBI IUKI MOPCKON KamycThbl», «KU3HEHHBIN
LUK MXa», « KU3HEHHBIA LUK MAOPOTHUKAY, «KU3HEHHBINA LIUKII COCHBD.

O6opynoBaHue: CBETOBOM MHKPOCKOI, MHKPOIpPENnapaThl SHIEKIECTOK U CIIepMaTO30UI0B,

Mozenb «L MK pa3BUTHUS JSATYIIKW.



JlaboparopHas paboTa «/3yueHue cTpoeHHs MOJIOBBIX KJIETOK Ha TOTOBBIX MUKPOIpENapaTax».

[TpakTideckass paboTa «BBISBICHHE TPHU3HAKOB CXOJCTBA 3apOJIBINICH MMO3BOHOYHBIX
JKUBOTHBIX.

JlaboparopHas pabota «CTpoeHrEe OPraHOB Pa3MHOKEHUS BBICIIUX PACTEHUI».

Tewma 11. I'eHeTnka — HayKa O HACIEACTBEHHOCTH U U3MEHYMBOCTU OPraHU3MOB

Hcropus cTaHOBIEHHS U Pa3BUTHA TeHETHKH Kak Hayku. Pabotsl I'. Mennens, I'. ne ®pwusa, T.
Moprana. Ponp oTedecTBeHHbIX Y4€HBIX B pa3Butuu reHetuku. Padorer H. K. Komsmosa, H. U.
BaeunoBa, A. H. bemosepckoro, I'. JI. Kapmeuenko, FO. A. ®unmunuenko, H. B. Tumodeera-
Pecosckoro.

OcCHOBHBIE T'€HETUUECKHE MTOHATHS U CUMBOJIBL. |'OMOJIOTHYHBIE XPOMOCOMBI, aJJIEIbHBIE TE€HBI,
aJIbTEPHATUBHBIC MPHU3HAKH, JOMHHAHTHBIA M PEIIECCHBHBIN IMPU3HAK, TOMO3UTOTa, TE€TEPO3UTOTA,
yucTas JHUHUS, TUOpUIbl, TeHoTur, ¢eHoTurl. OCHOBHBIE METOJbl T€HETUKH: TMOPUA0IOTHYECKUIA,
LHUTOJIOTHYECKUI, MOJIEKYJIIPHO-T€HETUYECKUM.

JemMoHcTpanuu

[Toprpersr: I'. Mennens, I'. ne ®pus, T. Mopran, H. K. Konsnos, H. 1. Basunos, A. H.
benozepckuit, I'. 1. Kapnieuenko, FO. A. ®ununuenko, H. B. Tumodeen-PecoBckuii.

Tabmuie! U cxeMbl: «MeTOoIbI TeHETUKIY, «CXEMBbI CKpEIIBaHU.

JlaboparopHas padota «Jlpo3oduia kak 00bEKT FTeHETHUECKUX HCCIICTOBAHUI.

Tema 12. 3aKkOHOMEPHOCTH HACIEICTBEHHOCTH

Monorubpunnoe ckpemupanue. IlepBeiii 3akoH MeHaenss — 3aKOH €AMHOO0Opa3us THOPHIOB
nepBoro mnokojeHus. [lpaBuno nomuHupoBanus. BTopoil 3akoH MeHzaens — 3aKOH paclleryieHus
npu3HaKoB. LluTonornueckre 0OCHOBbI MOHOTMOPUIHOTO CKpeluBaHus. [ unoreza 4ucTOTh raMer.

AHanuzupytolee ckpemuBaHue. [IpomexyTodHbI XapakTep HacienoBaHus. PaciienieHue
MIPU3HAKOB IIPHU HETIOJHOM JIOMUHHUPOBAHUHU.

Jurubpunnoe ckpemniuBanue. Tpetuii 3akoH MeHJens — 3aKOH HE3aBHCHMOTO HAClIeJOBAHMUS
npu3HaKoB. LluTonornueckre OCHOBbI TUTMOPUIHOTO CKPEIIMBAHUS.

CueruieHHoe HacienoBaHue mpuszHakoB. Paboter T. Moprana. CrernjieHHOE HacielIOBaHUE
T€HOB, HAapYIICHNUE CLEIUIEHNUS MEX 1y F'eHaMu. XpOMOCOMHas TEOpHsl HaCIEeICTBEHHOCTH.

'enetnka mona. XpPOMOCOMHBIM MEXaHU3M ONpENETIEHUss IMoJia. AYTOCOMBI M TOJIOBBIE
XpOMOCOMBI. ['OMOraMeTHBIN U TeTeporaMeTHbIN Moj. ['eHeTuYecKasi CTPYKTypa MOJOBBIX XPOMOCOM.
HacnenoBanue npu3HakoB, CLIETJIEHHBIX C [TOJIOM.

'eHoTun kak wnenocTtHas cucrema. llnelioTponust — MHOXECTBEHHOE JEMCTBHE TIEHa.
MHoxecTBeHHbIN amienu3M. B3zanMozeiicTBue HeasienbHbIX reHoB. KoMmieMeHTapHOCTh. DnucTas.

[Tonmumepus.



'eHeTHuecKMid  KOHTPOJIb  Pa3BUTHUS  PACTEHMI, IKUBOTHBIX M  YEJOBEKa, a TakKxke
(U3HOIOTHYECKUX MPOIECCOB, TIOBEICHUS W KOTHUTUBHBIX (GyHKImH. ['eHeTHuecKne MeXaHU3MBI
CUMOMOTCHE3a, MEXaHHU3MBl B3aUMOJICHCTBUS «XO3SMH — TMApPa3sUT» M «XO3IUH — MHKPOOHOM).
['eHeTH4ecKue acreKThl KOHTPOJIS U M3MEHEHHs HACJICICTBEHHOW MH(OPMAITUU B TIOKOJICHUSIX KJIETOK
1 OPTaHU3MOB.

JeMoHcTpanyuu

IToptpersr: I'. Menpnens, T. Mopras.

Tabmuupl u cxembl: «llepBblii U BTOpOW 3akoHbl Mennens», «Tperuit 3akoH MeHuemnsy,
«AHanusupymoniee ckpenuBanue», «HemosHoe nomMuHupoBaHue», «CLENJIEHHOE HacleI0BaHue
NpU3HAKOB y JApo3oduiibly, «['eHeTnka monay, «Kapuotumn uenoBeka», «KapuoTum apo30QuiibI,
«Kapuotun ntuub», «MHOKECTBEHHbBIN AJTIENN3M», «B3anMoneiicTBUe reHOBY.

O6opynoBanue: Mojeidb JUIsl JAEMOHCTPAllMd 3aKOHOB e€AMHOOOpa3usi TUOPUIOB MEPBOIrO
MOKOJICHUS M PpaclICIVICHUS MPU3HAKOB, MOJENb ISl JEMOHCTpalldd 3aKOHa HE3aBUCUMOTO
HACJICJIOBAHUS TPU3HAKOB, MOJEIb MJisi JIEMOHCTPAIlMU CHEIJICHHOTO HACJIEJIOBAHHS MPU3HAKOB,
CBETOBOM MUKPOCKOII, MUKpompenapar: «Jpo3zodumnay.

[Tpaktueckas pabora «M3ydeHwe pe3yJabTaTOB MOHOTHOPHUIHOTO  CKpEIIMBAHHS Yy
JIPO30(UITBIY.

[TpakTrdeckas pabota «M3ydeHrne pe3yIbTaTOB TUTHOPUIHOTO CKPEIIUBAHUS Y JPO30(UITBD».

Tewma 13. 3aKOHOMEPHOCTH U3MEHUYUBOCTU

BzaumopeiictBue reHotuna u cpeAnl npu  GopmupoBaHuM (peHoTuna. 3MeHYHBOCTH
npu3HaKoB. KauecTBeHHbIE U KOJMYECTBEHHbIE TPU3HAKU. BUJIbI ”3MEHUMBOCTH: HEHACIIEICTBEHHAS U
HAaCJICACTBCHHAS.

MoaudukarmonHas M3MEHUYMBOCTh. Poib cpenbl B (GOpPMHUPOBAHHHM MOJIU(PUKAMOHHOM
n3meHunBoct. Hopma peaknum npusHaka. BapuanvoHHsld psig M BapuanuMoHHas KpuBas (B.
Horanucen). ColicTBa MOIU(DUKAIIMOHHON U3MEHUYHUBOCTH.

I'eHotunnueckas w3MeHYUBOCTH. (CBOICTBA T'€HOTHIIMYECKOM  H3MEHUYMBOCTH. Bujbl
TEHOTHUITMYECKON N3MEHUYNBOCTH: KOMOWHATUBHAS, MyTallUOHHAS.

KomOuHaTuBHas M3MEHUMBOCTh. Mel03 W TIONOBOW MPOILIECC — OCHOBA KOMOWHATHBHOMN
W3MEHYUBOCTHU. PoJb KOMOWMHATUBHOW M3MEHYMBOCTH B CO3/IaHUU TE€HETUUYECKOTO pPa3zHOOOpasus B
npeaenax OJIHOro BU/A.

MytarionHass HW3MEHUYMBOCTh. BHIBI MyTanmii: TEHHBIE, XPOMOCOMHBIE, TEHOMHBIE.
CrnoHTaHHBIE W UWHAYLUPOBAHHBIE MyTalluu. SOepHblE M LUTOIJIA3MATHUUYECKUE MYTAallHH.

CoMatuyecKre U MOJIOBBIC MyTaluu. HpI/I‘-II/IHLI BO3HHUKHOBCHUS MYTaLII/II‘;I. MYTaFCHBI 1 UX BIIMAHHUC



Ha OpraHu3Mbl. 3aKOHOMEPHOCTH MYTAl[MOHHOIO TMpouecca. 3aKOH TOMOJIOTHYECKUX pPSAIOB B
HacieacTBeHHOM n3MenunBocty (H.W. BaBunon). BuesaepHas "3aMeHUMBOCTh U HACIECTBEHHOCTb.

ONUreHeTHKa H SIUTCHOMHUKA, pOJIb JIUTCHETUYSCKUX (PAKTOPOB B HACICIOBAHUU W
U3MEHYUBOCTU (DEHOTUITMYECKUX MPU3HAKOB Y OPTaHU3MOB.

JeMoHcTpanuu

IToprpertsr: I'. ne ®pus, B. Moranucen, H. 1. BaBuios.

Tabmumer u cxembl: «Bugsl  u3MeHYHBOCTHY», «MoaudukanuoHHas HW3MEHYUBOCTHY,
«KoMmOuHaTuBHAsT W3MEHYHMBOCTH», «Meio3y, «OmnonorBopeHuey, «l'eHernueckue 3a0osieBaHUs
yesoBeKkay, «Buasl mytanuii».

OOGopyznoBaHue: JKUBbIE U TrepOapHble SK3EMIUIAPbl KOMHATHBIX PACTEHUM, PUCYHKU
(pororpadum) KUBOTHBIX C PA3TMYHBIMHA BUJIAMU H3MECHUYUBOCTH.

JlaboparopHas pabora «MccienoBanue 3akOHOMEPHOCTEH MOAM(PUKAIMOHHOW H3MEHYUBOCTH.
[TocTpoeHre BapuallMOHHOTO Psiia U BAPUALIMOHHON KPUBOW».

[TpakTrdeckas paborta «MyTtanuu y 1po30(huisl (Ha TOTOBBIX MUKPOIIPENIapaTax ).

Tema 14. 'eneTuka yenoBeka

Kapuorun uenoeka. MexayHapoJiHasg mporpamma HMCCIIEJOBaHUSA T'€HOMa 4esloBeKa. MeTo bl
W3YYEHHUS T€HETHKHU YeJIOBEKa: N'eHeaIOTMYECKUi, OJIM3HEIOBbIH, IIMTOr€HETUYECKH, TOMYISIUOHHO-
CTATUCTUYECKUM, MOJIEKYJIIPHO-T€HETUUECKUH. CoBpemenHoe OmpeneIeHue TeHOTHIIA:
IIOJIHOTEHOMHOE CEKBEHUPOBAHHWE, T€HOTUIIMPOBaHWE, B TOM 4ucie ¢ nomombio II[P-ananusa.
HacnenctBennsie 3a0oseBaHus yenoBeka. | eHHbIE U XpOMOCOMHBIE OOJNE3HU 4YeloBeKka. bonesHu c
HACJIEJICTBEHHON NPenpacnoyioKEeHHOCThIO. 3HAUEHHE MEAUIIMHCKON T€HETUKU B MPEIOTBPAIICHUN U
JICYEHUN TEeHETUYEeCKUX 3a0oieBaHMi uenoBeka. MeauKo-reHeTHYeCKoe KOHCYJIbTHPOBAHUE.
CtBos0BbIE KIETKU. [IoHATHE «T€HETUUYECKOTo Ipy3a». ITHUECKHE acleKThl UCCIIeI0BaHUM B 00sacTu
pEeAaKTUPOBAHUS F€HOMA U CTBOJIOBBIX KIIETOK.

['enernyeckue (aKTOpbl TOBBIIIEHHONW YYBCTBUTEIBHOCTH YeNOBeKa K (U3UYECKOMY U
XUMHYECKOMY 3arps3HEHUIO OKpYyKaroulen cpenpl. ['eHeTndeckas mpeapacnoio;KeHHOCTh YElI0BeKa K
MAaTOJIOTUSIM.

JeMoHcTpauun

Tabmuer u cxemsl: «Kapuotunm uenoBeka», «MeTOApl M3Yy4eHHS TEHETUKH YEIOBEKa»,
«I'eneTnueckue 3a00JI€BaHUS YETOBEKAY.

[TpakTiueckas pabota «CocTaBieHHE U aHAJIU3 POJIOCIIOBHOM.

Tema 15. Cenekiusi opraHu3MoB

JomecTukanus U cenekuus. 3apokJIeHue ceeKuuu U qomectukauun. Yuenre H. M. BaBunosa

o lleHTpax MpOHCXOXKJEHUS U MHOrooOpas3usi KyJbTypHbIX pacTeHuil. Ponb cemekuuu B co3iaHuu



COpPTOB pacTeHUM M MOpoX XMBOTHBIX. CopT, mopoaa, mMTaMM. 3aKOH TOMOJIOTMYECKHX PsIOB B
HacsieacTBeHHON n3mMeHunBocty H. 1. BaBuiioBa, ero 3HaueHue 1 CeEKIIMOHHONW padoThl.

Metoapl ceneKIMoHHOW paboThl. VCKyccTBEHHBIH OTOOp: MAacCOBBI M HMHIWUBUAYaJbHBIN.
Otanbl KOMOWHAIMOHHOW cejeKkuuu. VcmblTaHue MOpou3BoauTeNe 1Mo moroMcTBy. OTOOp 10
TEHOTHILY C IOMOUIbIO OLEHKU (PeHOTHIA MOTOMCTBA M OTOOpP MO INEHOTHUIy C IIOMOIIBIO aHAIW3a
JHK.

HckycCTBEeHHBIN MyTareHe3 Kak METOJ| CENEKIMOHHONW paOoThl. PanalMmoHHbBIN U XUMHYECKUN
MyTareHe3 Kak MCTOYHUK MyTalMi y KyJIbTYpHbIX (hopM opraHu3zMoB. Vcnosb3oBaHHE I'€HOMHOIO
pelaKTUpOBaHUs U MeToAoB pekoMOMHaHTHBIX JIHK ams momydeHus mcxomHoro martepuana ajs
CEJICKLIUH.

[Tonyuenue nonumonoB. BHyTpuBuaoBas rudpuanzanus. bauzkopoacTBEHHOE CKpelBaHUe,
win UHOpuIuHr. HepoJcTBeHHOE CKpeluBaHWe, WM ayTOpuIuHI. l'eTepo3uc U ero NpUYUHBI.
Hcnonb3oBanue rerepo3uca B cenekuumu. OtnanénHas ruOpuausanus. Ilpeononenue Oecrmoaust
MEKBUJIOBBIX THOPUIOB. JIOCTHIKEHHUS CENEKIIUN PACTEHUI U )KUBOTHBIX. «3e1éHaAs peBooYuUsLy.

CoxpaHeHue U U3yuyeHUue reHETUUECKUX PECYpPCOB KYJIbTYPHBIX PACTEHUN U UX JUKUX POJUYEH
JUIS CO3JJaHMsI HOBBIX COPTOB U THOPUAOB CEIbCKOXO3SIMCTBEHHBIX KYIBTYp. M3yuenue, coxpanenue u
ynpaenexue ceHemu4ecKuUMuU pecypcamis CenbCKOX03AUCNBEHHbIX U NPOMbBICIO8bIX HCUBOMHBIX 6 YesX
VAYUUEHUS. CYWeCMBYIOWUX U CO30aHUS HOBbIX NOPOO, JUHULL U KPOCCOB, 8 MOM YUCIe C NPUMEHEHUEeM
COBPEMEHHBIX MEMOO08 HAYUHBIX UCCIE008AHUL, NEPeO08blX UOel U NePCNeKMUBHBIX MEXHOI02U.

JeMoHcTpanuu

[Toprpersr: H. 1. BaBunos, . B. Muuypun, I'. JI. Kapneuenko, II. II. Jlykesnenko, b. JI.
Acraypos, H. bopnoyr, /1. K. benses.

Tabmuupel u cxembl: «LIeHTpbl NMPOMCXOXIEHUS U MHOT00Opa3usi KyJbTYpHBIX pPacTEHUI»,
«3aKOH TOMOJIOTMYECKHUX PSNOB B HACIEACTBEHHOM HW3MEHUMBOCTH», «METOIBI CEIEKIUNY,
«OtnanéuHas rubpuauzanus», «Myrtareses».

JlaGopatopHast pabora «l3ydeHre COPTOB KYyJIbTYPHBIX PACTEHUM W TIOPOJ JIOMAITHUX
KUBOTHBIX).

JlaGopatopHas pabota «/3yueHne MeTo10B CeIeKIIUN pacCTEHUII».

[Tpaktuyeckas pabora «IIpuBuBKa pacTeHUil».

Tema 16. buotexHonorust u cuHTETHYECKass OMOJIOTUS

OOBeKThl, HCMNOJb3yeMble B OHOTEXHOJOIMHM, — KIJIETOYHbIE M TKAaHEBbIE KYJIbTYpHI,
MHUKPOOPIaHU3MBI, UX XapaKTepUCTHKA. TpaaunmoHHas OMOTEXHOJIOTHS: XJieOoneueHue, NoJydeHne
KHCIIOMOJIOYHBIX MIPOJYKTOB, BUHOJIEIINE. Muxkpobuosiornyeckuit CUHTE3. OOBeKTHI

MI/IKp06I/IOJ'IOFI/I‘—IeCKI/IX TEXHOJIOTHI. HpOI/ISBOJICTBO 6em<a, AMHWHOKHCJIOT 1 BUTAMHHOB.



Co3naHne TEXHOJIOTMII U MHCTPYMEHTOB LIE€JICHAIIPABICHHOIO M3MEHEHUSI U KOHCTPYHPOBAHUS
T€HOMOB C LENbI0 IIOJYYEHHUSI OPTaHU3MOB U MX KOMIIOHEHTOB, COACPIKALUMX HE BCTPEYAIOLIMECS B
IpUpoie OMOCUHTETUUECKUE ITYTH.

Kierounas wHxeHepus. Meroabl KyJIbTypbl KJIETOK M TKAaHEW pPACTEHUMM U IKUBOTHBIX.
KpuobGanku. Comartudeckass rubpuauzanus U coMmMaThuueckuid smOpuorenes. Mcmonb3oBaHue
raljiOuIoB B CeleKUMH pacreHuil. llosydeHne MOHOKIOHaNBHBIX aHTUTEN. lcnosb3oBaHue
MOHOKJIOHAJIBHBIX W IIOJMKJIOHAJIBHBIX AHTUTE]I B MeAMIUHE. VICKyCCTBEHHOE OILIOJAOTBOPEHHUE.
PekoHCTpyKIMsT SMUEKIETOK M KJIOHMPOBAHME JKUBOTHBIX. METOJ TpaHCIUIAHTALMU SIAEP KIIETOK.
TexHomorun  O34OpPOBJIEHUS,  KYJAbTUBHPOBAHHUS W MHUKPOKJIOHAJIBHOIO  Pa3MHOXKEHMS
CEJIbCKOXO35MCTBEHHBIX KYJIBTYP.

XpOMOCOMHAsi M TeHHas WHXeHepus. VICKyCCTBEHHBI CHHTE3 I'€Ha M KOHCTPYMPOBAHHE
pexomOuHanTHeiXx JIHK. Co3nanue TpaHCTeHHBIX OpPraHu3MoB. JIOCTHXKEHHS U MEPCIEeKTHBBI
XPOMOCOMHOM U TeHHON MHKEHEPHH. DKOJIOTUYECKHE U TUYECKHE MPOOIeMbl T€HHOW HHKEHEPUH.

Menuuunckue OuorexHonmoruu. I[loctrenomuas uudpoBas wmemuuuua. [IL[P-muarnocruxa.
MeTaboOMHBIN aHaIN3, TeHOICHTPHUECKUI aHAIN3 POTEOMa 4eJIOBEKa ISl OLEHKH COCTOSHHS €ro
310poBbsl. M CIonb30BaHUE CTBOJIOBBIX KJIETOK.OCHOBBI T€HHOW WH)KEHEPUU,3TUKA PEIaKTUPOBAHUS
reHoMa. TapretHas Tepamus paka. 3D-OuommxeHepus: s pa3paboTKu (hyHIaMEHTAIbHBIX OCHOB
MEJULMHCKUX TE€XHOJOTHUH, CO3JaHUsA KOMIUIEKCHBIX TKAHEH COYETAHMEM TEXHOJIOTMH TPEXMEPHOIO
OnonpUHTHUHTA U cKapOIANHTa AJIs PeLeHUs 3a7a4d NepCOHATN3UPOBAHHON MEAUIIMHBI.

Co3naHue BEKTOPHBIX BakLMH C LENbI0 oOOecredeHnss KOMOMHHMPOBAHHOM 3allUThl OT
Bo30yauteneit OPBMU, ycraHOBiIeHHE MOJEKYISPHBIX MeXaHU3MOB (QyHKuMoHHpoBaHus PHK-
COJIEp’KalllX BUPYCOB, BBI3BIBAIOIINX 0CO00 OMacHble 3a00JIeBaHNUs YEIOBEKA U )KUBOTHBIX.

JeMoHCTpanyu

Tabmuupl u cxembl: «/cnojab30BaHHE MUKPOOPIaHU3MOB B HPOMBIIIJIEHHOM IPOM3BOJICTBEY,
«Knerounas nnxeHepus», «I eHHas HHXXEHEPUSI».

JlaGopaTtopHast pabota «M3y4ueHue o0beKTOB OMOTEXHOIOTUM.

[TpakTrueckas pabota «IlonyueHre MOTIOUHOKUCIBIX MPOTYKTOB.

Okckypeusi «bHOTEXHOJIOTHMST — BaKHEHIIas NPOU3BOAUTENbHAS CHJIa COBPEMEHHOCTH (Ha

OMOTEXHOJIOTUYECKOE HpOI/I3BO)1CTBO)>>.

11 KJIACC

Tema 1. 3apO)K,Z[CHI/IC 1 Pa3BUTHUC 3BOJIFONMOHHBIX Hpe,Z[CTaBJ'ICHI/Iﬁ B OMOJIOTHH



OpomouronHas Teopust Y. JlapBunHa. [Ipeanochuiku BO3HMKHOBEHUS JapBUHU3MA. KU3HB U
Hay4dHas aedarenbHocTs Y. JlapBuHa.

JBuxymue cuisl sBosonMu BUIOB 1o Y. JlapBUHY (BBICOKasi MHTEHCUBHOCTb Pa3MHOKEHMUS
OpPraHU3MOB, HACJIEJICTBEHHas M3MEHYMBOCTb, OOpbOa 3a CyIIECTBOBAaHME, €CTECTBEHHBIH U
HCKYCCTBEHHBIH O0TOOD).

Odopmnenne cunTeTndeckoi teopum sBomornuu (CTD). HelTpanbHas Teopusi SBOJIOIUU.
CoBpeMeHHass HSBONIONMOHHASA OWOJOTHs. 3HAueHHE OSBOJIOIMOHHOH Teopud B (HOPMHPOBAHUU
€CTECTBEHHO-HAYUYHOW KapTUHBI MUDA.

JeMmoHcTpanuu

[Toptpetsl: Apucrotens, K. Jlunneit, XK. b. Jlamapk, 2. K. Cent-Unep, XK. Krosse, U. dapsun,
C. C. Yersepukos, U. 1. UImansraysen, Jxx. Xonaein, J. K. benses.

Tabmuupl u cxemsl: «Cucrema xuBoit npupozs! (no K. JIunuero)y, «JlecTHuna »XuBbIX CyLIECTB
(mo Jlamapky)», «Mexanusm ¢GOPMUPOBAHUSA MPHUCIOCOOICHUM Yy pacTeHUN M IKUBOTHBIX (IO
Jlamapky)», «Kapra-cxema mapuipyra nyremectsust U. Japsunay, «Haxonku Y. dapunay, «Dopmbl
00pb0BI 3a cymecTBoBaHHE», «llopoabl romydei», «MHOrooOpasue KyJIbTYpHBIX (DOPM KaIryCThI»,
«[Toponpl mOMaIIHUX >KUBOTHBIX», «Cxema oOpa3zoBaHMs HOBbIX BHJOB (o Y. JlapBuny)», «Cxema
COOTHOILIEHUS JBIXKYIIUX CHJI 3BOJOLUN», «OCHOBHBIE IIOJIOXKEHUS CUHTETHYECKOH TEOPHUH
ABOJIIOLIUN.

Tema 2. MukposBosoLius U €€ pe3ysbTaThl

[Tomymsiuyst Kak D2JIeMEHTapHas eAuHMNIA HBOMOLUMHA. COBpPEMEHHBIE METOJBI OLEHKHU
TeHETUYECKOr0 pa3HooOpa3usi U CTPYKTYphl momynsuui. M3meHeHue reHodoHIa HOMYJSALMM Kak
AJIEMEHTAapHOE »HBOJIIOIIMOHHOE SBJIEHHE. 3aKOH TreHeTudeckoro paBHoBecus JIx. Xapau, B.
Baitn6epra.

OnemeHTapHble  (AaKTOpbl  (ABMXKYIIME CHUJIBI) HBOJIONMM. MYyTallMOHHBIA  IpoLecc.
KomOunaTtuBHass u3MeHYMBOCTh. Jlpeii reHoB — ciyuailHble HEHarpaBlIeHHbIE W3MEHEHHsI 4acTOT
aliened B nonynsauusax. O@dext ocHoBarens. OPdexT OyTbuioyHOro ropiblmka. CHuXeHHE
FEHETUYECKOTO pa3HoOoOpa3us: mpuuuHbl U cieActBus. llposBinenue sddexra apeiida reHOB B
OONBPIIMX M MaJbIX [OMymAuMsAX. Murpamuu. M3onsamus nomynsmuii:  reorpaduueckas
(mpocTpaHCTBEHHAs ), Oronoruyeckas (penpoayKTUBHAS).

EctecTtBeHHbIl 0TOOp — HampaBistomuii Gaktop 3Bojonud. POpPMBI €CTECTBEHHOIO OTOOpA:
JBUKYIINHN, CTaOMIM3UPYIONINM, pa3peiBatomuii (qu3pyntuBHbIi). [TonoBoit or6op. BosHukHOBeHHE
Y 3BOJIIOLUS COLIMATIbHOTO MTOBEACHUS dKUBOTHBIX.

[TpucnocoOaeHHOCTh  OpPraHM3MOB  Kak  pe3ylbTaT  MHUKPOIBOJIOLUUHU. BoO3HMKHOBeHHE

pHUCIocoOIeHn y opraHu3moB. Apomopdosbl u uaumoanantanuu. [Ipumepsl npucnocobieHuil y



OpPTaHU3MOB: MOpdoIoTHIECKHE, (U3HOJIOTHYECKHE, OMOXUMHYECKHE, MOBEJICHYECKHE.
OTHOCHUTETBHOCTH MPHUCIIOCOOICHHOCTH OPTaHU3MOB.

Bun, ero kpurepuum u CTpyKTypa. BumooOpazoBaHHe Kak pe3yibTaT MHKPO3BOIIOIHH.
M3omsauuss — kimodeBod  ¢aktop BupooOpazoBaHusa. Ilyrm u  cmocoObl  BuaooOpa3oBaHUS:
ajionaTpuyeckoe  (reorpaduueckoe),  CUMIATPUYECKOe  (IKOJOrMYECKOE),  «MTHOBEHHOE»
(monurutonn3anus, rudpuau3anys). JuTeabHOCTh ABOIIOIMOHHBIX TPOIIECCOB.

Mexanu3msbl (OpMUPOBAHUS OHOIOTUYECKOTO pa3HOOOpa3usl.

Ponp  sBomonmMoHHONW  Ouosoruu B pa3pabOTKe  HAydyHbIX  METOJOB  COXPAaHEHMs
O6uopasHooOpa3us. MHUKpPOIBOJIIOLUSA M KOIBOJIOLMS IApasUTOB M HUX XO03s5€B. MexaHU3MbI
(GhOpMUPOBAHUS YCTOMYMBOCTH K aHTUOMOTHKAM U CTIOCOOBI OOPHOBI C HEM.

JeMoHCcTpanyuu

[Hoprpetsr: C. C. YerBepukos, J. Maiip.

Tabmuupl u cxembl: «MyTalMOHHAs HM3MEHUYUBOCTHY, «llomynslmoHHas CTpykTypa BHUAA»,
«Cxema mposiBieHus1 3aKkoHa Xapau—BaitHOepra», «/IBIKyIIuE CHIIBI ABOJIOLUIY, «KOJOTHYECKAs
M30JISILMSL TOMYJISIUIM ceBaHCKOU ¢openn», «I'eorpaduyeckas U30is1MsI TUCTBEHHULIBI CHOUPCKON U
JUCTBEHHUIBI Jaypckoit», «llomynsluoHHbIE BOJHBI YMCIEHHOCTH XMIIHUKOB U JXKepTB», «Cxema
JefcTBUsL ecTecTBEHHOro otOopay», «®opmbl 0oprObI 3a cyuiecTBOBaHME», «HIycTpuambHbIN
MEJIaHU3M, «KuBble  HCKOIaeMbiey, «IlokpoBUTENBCTBEHHAs! ~ OKpacka  JKMUBOTHBIXY,
«[Ipenynpexaromiasi oKkpacka *XUBOTHbIX», «Dusnonornueckue aganrauuny, «lIlpucnocodieHHOCTH
OpPraHM3MOB U €€ OTHOCUTENBHOCTBbY», «Kpurepum Buna», «Buael-nBoiiHukm», «CTpykTypa BHIAa B
npupoze», «Crocobsl BHIo0Opa3oBaHus», «leorpapuyeckoe BuAooOpa3oBaHHE TPEX BUIOB
JaHAbIIENH», «ODKOJOrnYeckoe BUA000pa3oBaHUE BUIOB CHHHUI, «llomumuionasl pacTeHuin»,
«KanyctHo-peieuHsblil rTHOpuI».

ObopynoBanue: repOapuy pacTeHUM, KOJJIEKIMM HACEKOMBIX, Yydeja MTHIl U 3Beped ¢
IpUMEpaMH PA3JIMYHbIX PUCIIOCOOICHNH, Uydena NTUIl U 3Bepeil pa3HbIX BUJOB, repOapuy pacTeHUM
OJIM3KUX BHUJIOB, 00pa30BaBIIMXCS pa3IMYHBIMU CIIOCOOAMHU.

JlaGopaTtopHast pabota «BpIsiBIeHHE U3MEHYMBOCTH Y 0COOEH OJTHOTO BHIAY.

JlaGopatopnass  pabota  «IIpucmocobieHHst ~ OpraHM3MOB M MX  OTHOCHTENbHas
EIeCO00PA3HOCTHY.

JlaGopaTtopHast pabota «CpaBHEHHE BUIOB IO MOP(OIOTHIECKOMY KPUTEPHIOY.

Tewma 3. MakposBontonus U €€ pe3yJIbTaThl

Metonpl u3ydeHuss MakpodBoJroLMU. [lageoHTOIOrMYECKHE METOJbl M3YYEHHUs DSBOJIOLUU.

[Tepexonnbie HopMbI U PUITIOTEHETUYECKHE PSIJIBI OPIaHU3MOB.



buoreorpagpuueckne meroas! u3ydeHus 3Boironuu. CpaBHeHHE (IOpbl U (payHbl MAaTEPUKOB U
ocTpoBOB. bruoreorpaduyeckue oomactu 3eMiau. BUabI-DHIEMUKH U PETTUKTHI.

OMOpHOJIOTHYECKUE U CPAaBHHUTEIHHO-MOP(OIOTHYECKHE METOABl H3YYEHHUS OSBOJIIOLHUH.
['eHeTMYeCKHME MEXaHU3MBbl JBOJIIOLMM OHTOI€HE3a W IIOSABIICHUS 3BOJIOLMOHHBIX HOBILECTB.
['omosiornyHbple ¥ aHANOTMYHbIE OpraHbl. PynuMeHTapHble OpraHbl M aTaBU3Mbl. MOJEKYISIpHO-
TreHEeTHYeCKre, OMOXMMUYECKHEe M MaTeMaTHYeCKHWEe METOJbl M3Y4YEHHUs 3BONIOUMHU. [ 'OMOJIOTHYHBIC
reHbl. COBpeMEHHBIE METO/IbI TOCTPOCHHS (PUITOTEHETHUECKUX JICPEBBEB.

XPOMOCOMHBIE MyTallU1 U SBOJIIOLMS TEHOMOB.

OO06mue 3akoHOMEpHOCTH (TIpaBWiIa) ABOMIONMU. [lpunyun cmenvt @ynxyuti. HeoOpaTtumMocTh
IBOJIIOLIMU. AfanTUBHAA paauanusi. HepaBHOMEpPHOCTh TEMIIOB HBOJIIOLINH.

JemMoHcTpanuu

[Toptpetsr: K. M. bap, A. O. KoBanesckuii, ®. Mromiep, 3. ['ekkens.

Tabmuupbl U cxembl: «DWIOreHETHYECKU psJl Jowmagny, «ApXEONTEPUKC», «3Bepo3yOble
suiepe», «Creronedans», «Punnodgure», «CeMeHHbIe TanopoTHUKWY, «buoreorpaduyeckre 30HBI
3emim», «/peiid koHTHHEHTOB», «PemukThl», «HaudanpHble CcTaguu >MOPHOHAIBFHOTO PA3BUTHS
IIO3BOHOYHBIX JKUBOTHBIX», «['OMOJIOTHMYHBIE M aHAJOTMYHbIE OPraHbl», «PynUMEHTBI», «ATaBU3MBD»,
«XpOMOCOMHBIE Ha0OpBI YelOBEKa M LIMMIIaH3e», «[JlaBHBIE HampaBiIeHUs 3BOOLUNY, «OO0IuMe
3aKOHOMEPHOCTHU JBOJIOLIAN.

OO6opynoBaHue: KOJUIEKIIMH, TepOapru, MYJISDKM MCKOIAEMbIX OCTAaTKOB OPTraHU3MOB, MYJISKU
TOMOJIOTMYHBIX, aHAJIOTUYHBIX, PyJUMEHTAPHBIX OPIaHOB U aTaBU3MOB, KOJUIEKIINM HACEKOMBIX.

Tema 4. IIponcxoxxaeHue U pa3BUTHE )KU3HU HA 3eMiIe

HayuHble runoTe3bl MporucxoxkaeHus KU3HU Ha 3emie. AOuorenes u nancnepmus. JlonayuHsie
IPEJICTABICHUSI O 3apOKIACHUM KU3HU (KpealuoHH3M). ['Mmore3a MOCTOSTHHOTO Camo03apOikIECHUS
KU3HU U €€ onpoBepkeHue onbitamu . Penu, JI. Cniasutannanwy, JI. [acrepa. [Iponcxoxaenue xu3Hu
U acTpOOHONIOTHS.

OcHoBHbBIE 3Tanbl HEOPraHWYECKOW HBosouMu. llmaHerapHas (reojoruyeckasi) HBOJIOLHS.
XuMuyeckasi 3BOOIUsA. AOUOTeHHBI CUHTE3 OpraHnYecKuX BellecTB U3 HeopraHudeckux. OnsiT C.
Mwnepa u I'. lOpu. OOpasoBanue mnonumepoB u3 MoHomepoB. KoarepBatHas rumoreza A. M.
Omnapuna, runore3a nepBuyHoro OymboHa Jx. XonneiiHa, reHermueckas rumnoresza I'. Mémnepa.
Pu6oszumer (T. Yexk) um rumoreza «mvupa PHK» V. T'mnGepra. ®opmupoBanume meMOpaH u
BO3HHUKHOBEHHE MPOTOKJIETKH.

HcTopus 3emnn u MeToibl €€ n3ydeHus. Mckonaemple opraHn4eckre ocTaTky. I'eoxpoHosorus
u e€ meronapl. OTHOCUTENbHAS U a0CONIOTHAs T€OXPOHOJOTrHs. ['eoXpoHONornyeckas MiKajaa: S0HBI,

3pPBI, IEPUOJIBI, STTOXH.



HavanbHble sTanbl opraHudeckod sBosmtonuu. [losBIeHHEe M 3BOJMIOLMS NEPBBIX KIETOK.
Opomonuss  Merabonusma. BosHukHOBeHHME TmepBBIX dKocucTeM. CoOBpeMeHHBIE MHUKPOOHBIC
OMOIUIEHKHM KaK aHaJIoT MepBbIX Ha 3emiie coobmiecTB. CTpomMaTonuTsl. [IpoKaprOTh M 3yKapuOTHI.

[Ipoucxoxaenue 3ykapuoT (CUMOHMOreHe3). OBOJIOLHOHHOE MPOUCXOXKJIECHHE BHPYCOB.
[IponcxoxkaeHNe MHOTOKJIETOYHBIX OPTaHU3MOB. BO3HMKHOBEHME OCHOBHBIX I'PYII MHOTOKJIETOYHBIX
OpraHU3MOB.

OcCHOBHBIE ATaIlbl 3BOJIIOLUHU BBICHIMX pacTeHuid. OcHOBHBIE apoMopdo3bl pacTeHuil. Brixon
pacTeHuil Ha cyuy. [losiBneHne cnopoBbIX pacTeHUMN U 3aBOE€BAHME UMM CyIIH. CeMEHHbIE PACTEHUS.
[IponcxoxaeHne IBETKOBBIX PACTEHUMN.

OCHOBHBIE 3Talbl BOIIONHUHU KUBOTHOTO MUpa. OCHOBHBIE apoMOP(O3bI JKUBOTHBIX. BeHackas
dayna. KemOpuiickuii B3pbIB — TOSIBJICHHE COBPEMEHHBIX THMOB. llepBhie XOpAOBBIE >KUBOTHBHIE.
Kuzup B Bozme. DBomonus mo3BOHOYHBIX. [Ipoucxoxkaenue ampubuit u pentunmii. [Ipoucxoxaenue
miekonurTaomux u ntull. [IpuHnun kmodeBoro apomopdos3a. OcBoeHue OECHO3BOHOYHBIMU U
MMO3BOHOYHBIMH >KUBOTHBIMU CYIIIH.

PazButue xu3HM Ha 3eMie MO 3paM U TMEpUOAaM: apxeH, MPOTEpO30H, Maneo30M, Me3030M,
KaiiHOo30#. OOmas xapakTepuCTHUKa KJIMMara M Te0JIOTMYeCKuX mpoieccoB. [losBnenue u pacuser
XapaKTepHBIX OPraHMW3MOB. YTieoOpa3oBaHHE: €ro YCIOBUS U BIMSHME Ha Ta30BbI COCTaB
aTMochepsl.

MaccoBbie BBIMHUPAHHS — SKOJOTUYECKHE KPHU3UCHI Mponuioro. IlpuumHBl W ClienCTBUS
MaccoBbIX BbIMUpaHU. COBPEMEHHBIN SKOJOTHYECKH Kpusuc, ero ocobeHHoctu. [Ipobrema
coxpaHeHHs 6Mopa3Hoo0pa3us Ha 3emiie.

CoBpemeHHasi cucTeMa opraHudeckoro wmwupa. llpuHOMNbBl Kiaccu@uKauu OpPraHU3MOB.
OCHOBHBIE CHCTEMAaTUYECKUE TPYIIIBI OPTaHU3MOB.

JeMoHncTpanuu

[Hoptpersr: ®@. Pean, JI. Cnamnanuanu, JI. Ilactep, . M. Meunukos, A. U. Onapun, [Ix.
Xonneitn, I'. Ménnep, C. Munep, I'. FOpu.

Tabmuupl u cxembl: «Cxema ombita @. Penn», «Cxema ombita JI. I[lactepa mo u3ydeHutio
caMo3apokJieHus ku3Hm», «Cxema ombitTa C. Mwunepa, I'. HOpu», «OTanel HeopraHu4eckoit
sBONIOLIMNY, «['eoxpoHOIOrHUueckas mkana», «HadanbHble 3Tanbl OpraHUuYecKoil IBOIIOIUNY, «Cxema
o0pa3oBaHHs dYKapHOT MyTEM cuMOuoreHesa», «Cucrema >kKUBOH MpHUPOnbI», «CTpoeHHe BHpycay,
«Apomopdo3sl pacteHui», «PurnopuTe», «OTHOKIETOYHBIE BOAOPOCINY», «MHOTOKIETOYHBIE
BoZOpoCInY, «Mxu», «[lanopotukny, «I'oJoceMeHHbIe pacTeHUs», «OpraHbl IBETKOBBIX PACTEHUN,
«Cxema  pa3BUTHUS  JKMBOTHOTO  MHpa», «Apomopdo3sl  KUBOTHBIX»,  «[Ipocreiiuey,

«Kumeunomnonoctapie», «llmockue depBu», «YUnenucroHorue», «PwiOb», «3eMHOBOJHBICY,



«IIpecmbikaronmuecs», «lItumpy, «Mnekonutatommuey, «Pa3zBuTue KU3HM B apXEUCKON 3pey,
«Pa3BuTHe XU3HU B INPOTEPO30MCKON 3pey», «Pa3BuUTHE KU3HU B IAICO30MCKOM 3pe», «Pasurue
JKU3HU B ME3030MCKOM 3pe», «Pa3BuTHE XM3HU B KailHO30MCKON 3pey, «CoBpeMeHHas cuctema
OpPraHUYECKOI0 MUPay.

O6opynoBanue: repbdapuu pacTeHUN pa3IMUYHBIX OTAETIOB, KOJUICKIIUM HACEKOMBIX, BIIaYKHBIC
Ipernaparsl JKUBOTHBIX, PAaKOBHHBI MOJUIFOCKOB, KOJUIEKLIMH WIJIOKOXKHX, CKEJEThl I103BOHOYHBIX
JKUBOTHBIX, Uydyena NTHUILl U 3Bepei, KOJUIEKIIMH OKAMEHEJIOCTEH, IOJIE3HBIX HCKOIMAEMBIX, MYJISKU
OpPraHUYECKUX OCTATKOB OPraHU3MOB.

BuptyansHas naboparopnas pabora «MoaenupoBanue onbiToB Muepa—tOpu 1no u3zydeHuro
abMOTreHHOT0 CHHTE3a OPTaHUYECKUX COCTUHEHUH B IEPBUYHON aTMOChepey.

JlaboparopHas paboTa «/3ydyeHne u onrMcaHue UCKOMAaeMbIX OCTaTKOB JJPEBHUX OPTaHU3MOBY.

[TpakTrueckas pabota «M3ydeHre ocoOEHHOCTEH CTPOCHHS PACTECHHM Pa3HbIX OTJEIOBY.

[TpakTrueckas pabota «M3ydeHne ocoOEHHOCTEH CTPOSHHSI TO3BOHOUHBIX YKMBOTHBIX ).

Tewma 5. [IpoucxoxaeHue 4eaoBeKka — aHTPOIIOrEHES

Pa3zpensl u 3a1aun aHTPONIOJIOrMU. METO bl AaHTPOIIOJIOTHH.

CraHoBlIeHHE TIPEACTABICHUN O MPOUCXOXKICHUM 4YeJIOBEeKa. Penuruos3nsle BO33pEHHUS.
CoBpeMeHHbIE HAYUYHbIE TEOPUH.

CxoncTBO uenoBeka ¢ KMBOTHBIMU. CrcTeMaTHuecKoe IMOoJoXeHHe yesioBeka. CBHUIETeNbCTBa
CXOJICTBAa YEJOBEKAa C JKUBOTHBIMU: CPaBHUTEIBHO-MOPQOJIOTUYECKHE, HIMOPUOIOTUYECKUE,
¢u3nonoro-onoxumMmuueckue, nopeaeHueckue. OTaMUns 4eJoBeKa OT JKUBOTHBIX. IIpsMoxoxkaeHue u
KOMIUIEKC CBSI3aHHBIX C HUM ITPU3HAKOB. Pa3BUTHE TOJIOBHOTO MO3ra U BTOPOW CUTHAJIBHOW CUCTEMBI.

JBuxyme cuibl ((pakTophl) aHTpoIOreHesa: Ouojormyeckue, couuanbHble. COOTHOLIEHHE
OMOJIOTHYECKUX U COIUATBHBIX (DAKTOPOB B aHTPOIIOTEHESE.

OcCHOBHBIE CTaJuU aHTponoreHesza. PaHHHMe uenoBekooOpa3Hble 00€3bsiHbI (MPOKOHCYINBI) U
paHHUE TOHTUIBl — OOIIMEe NPEeAKH YeT0BEKOOOpa3HbIX 00e3bsH M JHoAeH. ABCTPAONUTEKH —
JIBYHOTME TMpeaKu JioAcil. YeloBeKk yMelnblid, MEpBbIE W3TOTOBICHHS OpyaMil Tpyna. YemoBek
MIPSIMOXOISAIIUN M TIEPBBIA BBIXOJT JIIOJIEH 3a mpenensl Adpuku. YenoBek reiaenb0eprckuii — oo
IIPEIOK HEaHJEPTaIbCKOrO0 YEJIOBEKAa M YE€IOBEKa pa3yMHOro. YenoBeK HEaHIEPTaIbCKUN KaK BH]
JIOAEN XOJIOMHOrOo KiauMara. YesoBek pa3yMHBI COBPEMEHHOIO THUIA, JEHUCOBCKUI YENOBEK,
OCBOEHHE KOHTHHEHTOB 3a npeaenaMu Adpuku. [laneorenernka u najieoreHoMHKa.

OBOJIOIUS COBPEMEHHOTO 4YesioBeKa. EcTecTBeHHBIH O0TOOp B MOMYNISIMIX YeIOBEKa.
MytanuonHslii mporiecc U nonumopdusm. [lomynsuuoHHbIE BONHBI, Apeld TeHOB, MHUTpalus u

((B(I)(bCKT OCHOBATCJIsD» B MONMYJIANUAX COBPEMCHHOI'O YCJIOBCKA.



Yenoseueckue packl. [lonstue o pace. bonpime pacer: eBporeonHas (€Bpa3uiickas), aBCTpasio-
HErpouHas (3KBaTOpUabHAsA), MOHTOJIOUAHAS (a3MaTCKO-aMepUKaHCKasi). BpeMs u nmyTu paccesneHus
4yejoBeKa MO IulaHere. EnuHCTBO denoBedueckux pac. HayuHas HeCOCTOATENBHOCTh pacu3Ma.
[TprcnocoOaeHHOCTh YelloBeKa K pa3HbIM YCIOBHAM OKpy»Xkarolei cpeasl. BnusHue reorpaguyeckoit
cpenbl 1 apeiida reHoB Ha MOP(OJIOTHIO ¥ (PU3HOJIOTHIO YETIOBEKA.

MexaucuuIUIMHApHbIE  MeTOoAbl B (u3nyeckod  (OMOIOrMYecKOod)  aHTPOIOJIOTHH.
OBOJIIOLMOHHAs AHTPONOJOIUS U MaJlCOAHTPOIIOJIOTHS YEJIOBEUECKUX Momyasuuil. buocounanpHbie
UCCIICIOBaHMsI IPUPObI uesioBeka. VccienoBaHue KO3BOIMIOLMU OHOJIOTMYECKOT0 U COLMAIBHOIO B
YEIJI0BEKE.

JleMoHCcTpanuu

IToprpersr: Y. lapBun, JI. JIuku, 5. 5. Porunckuii, M. M. I'epacumos.

Tabmuupl u  cxembl: «Meroapl  aHTpoOHoJOruM»,  «['OJOBHOW  MO3r  4YEJIOBEKay,
«YenoBekooOpa3Hble 00e3bsiHBI», «CKelneT 4YenoBeKa M CKeleT [uMnaH3e», «PynuMeHTsl u
aTaBU3Mbl»,  «JIBMXKylue  Ccuibl  AHTpONOreHe3a», «OBOJIIOLMOHHOE  JPEBO  YEIOBEKay,
«ABcTpanonurek», «YemoBek ymenblit», «YenoBek MNPSIMOXOIALINI», «/[eHUCOBCKUI YeloBeK»
«Heanpepransup», «KpomanboHub», «lIpenkn udenoBekay, «ITambl 3BOJIIOLUU YellOBEKa», «Packl
YEJI0OBEKaY.

O6opynoBaHue: MyJSKU OKaMEHEJIOCTEH, NPEeaIMETOB MaTepUalbHONM KYyJIbTYphl IPEIKOB
YyesoBeka, penpoaykiuu (pororpaduu) xapTuH ¢ MUQPOIOTHMUESCKUMHU M OMOIEHCKUMH CHOKETaMHU
IPOMCXOXKAECHUS YeJIoBeKa, (hoTorpaguu HaX0A0K HCKOMAEMBIX OCTAaTKOB YeJIOBEKa, CKEJIeT YelloBeKa,
MOJIEJIb YEpella YeI0BeKa U Yepena HIMMIIaH3€, MOJIeb KUCTH YEJIOBEKa U KUCTU INUMIIaH3€, MOJEIN
TOpCa MPEJKOB YEIOBEKA.

JlaGopaTtopHast padota «/3ydyeHre ocOOEHHOCTEH CTPOCHMS CKeJleTa YEIOBEKa, CBSI3aHHBIX C
IPSIMOXOKICHUEM.

[TpakTuyeckas pabora «M3ydueHue S3KOJIOTHYECKUX alalTallui YeI0BEKay.

Tema 6. Dkonorust — HayKa O B3aMMOOTHOLIEHUSIX OPraHU3MOB U Ha/IOPraHU3MEHHBIX CHCTEM C
OKpY>Karolleu cpenou

3apoxieHue U pa3BUTHE 3KoJoruu B Tpyaax A. 'ymOonsara, K. @. Pynse, H. A. CeBepuona, .
I'exkens, A. Tenciu, B. H. Cykauésa. Paznensl u 3amaun skosnoruu. CBs3b 3KOJOTHHU C APYTUMHU
HayKaMH.

Metoasl skonoruu. IloneBble HaOmOIEHUSA. OKCHEPUMEHTHl B D3KOJOTUHU: MPHUPOAHBIE U
nabopaTopHble. MojenupoBaHue B 3KOJOTMH. MOHHUTOPUHT OKpPYKAIOLIeH Cpesbl: JIOKAIbHBIMH,

PETHOHANIBHBIN U TT00ATBHBIH.



3Ha4YEeHHE HKOJIOTMYECKUX 3HAHUU IS YEIOBEKa. DKOJIOIMYECKOE MUPOBO33PEHUE KaK OCHOBA
CBSI3€M 4enoBeuecTBa C NpUPOIoH. POpMHUPOBAHUE DKOJOTMYECKOW KYJIBTYPbl M 3KOJIOTMYECKOUN
IPaMOTHOCTH HaCEJIEHHUS.

JeMoHcTpanu

[Toprpersr: A. I'ym6onbar, K. ®@. Pynee, H. A. Cesepuos, O. I'ekkenb, A. Tencnu, B. H.
Cykaués.

Tabmuner u cxembl: «Pasmenbl skomorum», «MeTtonsl dKonorum», «CxemMa MOHUTOPWHTA
OKPY’KaroILEeH Cpeabl».

JlaboparopHas paboTa «3ydueHne METOJ0B 3KOJOTHUECKUX UCCIICOBAHUI.

Tema 7. Opranusmsl 1 cpefa OOUTaHHS

Dkonorudeckue (akTopbl M 3aKOHOMEPHOCTH WX AcicTBHs. Kiraccupukamusi 3KOJIOTUYECKIX
dakTopoB: abuoTHyeckue, OMOTHYECKHE, aHTpornoreHHele. OOIIMe 3aKOHOMEPHOCTU JEHCTBUS
skonoruueckux (akropos. [lpaBuno munumyma (K. Hlmpenrens, FO. JIuOGux). TonepaHTHOCTH.
OBpHONOHTHBIE M CTEHOOMOHTHBIE OPTaHU3MBI.

AbuoTtnueckue Qakrtopbl. CBeT Kak AKOJOTHYECKUi QakTop. JleWcTBHE pa3HBIX YYacCTKOB
COJIHEYHOT'O CIIEKTPa Ha OPraHU3Mbl. DKOJIOTMUYECKUE IPYIIbl PACTEHUN U )KUBOTHBIX 110 OTHOIICHHIO
K cBeTy. CurHanbpHas poiib cBeta. @OTONepruoan3M.

Temnepatypa Kak o3kojorudyeckuil (¢akrop. JleiictBue TtemmepaTypsl Ha OpraHU3MBI.
[ToikunoTepMHbIE U TOMOHOTEPMHBIE OPTaHU3Mbl. DBPUTEPMHBIE U CTEHOTEPMHBIE OPTaHU3MBI.

BraxxHocTh Kak 3konorndeckuit gpaxrop. [Iprcrnocodnaenns pacTeHuil K Mo aep >kaHuio BOJAHOTO
Oanmanca. Knaccudukanus pacteHuil mo oTHouleHHto K Boje. IlpucnocoOneHuss XHUBOTHBIX K
M3MEHEHHUIO BOJAHOTO PEKUMa.

Cpenpl oOuTaHUST OpPraHM3MOB: BOJIHAs, HA3€MHO-BO3JAYIIHAs, I[IOYBEHHAs, IJIyOMHHAs
NOJNOYBEHHAsl, BHYTpUOpPraHu3MeHHas. DU3NKO-XUMHUYECKHE OCOOEHHOCTH CcpeA  OOMTaHus
opranu3MoB. [IpucrnocobaeHns opraHu3MoB K )KU3HU B pa3HbIX cpejiax.

buonoruueckue putmbl. BHemnue um BHyTpeHHHE pUTMBL. CyTOYHBIE M TOJMYHBIE PUTMBI.
[Tprcrioco0IeHHOCTh OPraHU3MOB K CE30HHBIM U3MEHEHUSM YCIOBUH KU3HU.

XKuznenusie ¢opmbl opranu3moB. llonstTe o xu3HeHHOW Qopme. JKusHeHHbIE (QOPMBI
pacTeHH: [JepeBbsl, KYCTapHMKH, KYyCTapHWUYKHM, MHOTOJIETHUE TpaBbl, OIHOJETHHE TpPAaBhl.
KuzHeHHble (GOPMBI KUBOTHBIX: TUAPOOUOHTHI, T€OOUOHTHI, a3pOOHOHTHI. OCOOEHHOCTH CTPOCHUS U
o0pa3a XU3HHU.

Bbuotnueckue Qaxtopsl. Buapl OnoTHYECKMX B3aUMOJICHCTBUNA: KOHKYPEHIIMS, XHIIHHYECTBO,
cumOuo3 u ero ¢opmsl. I[lapazutusMm, koomepauusi, MyTyaau3M, KOMMEHCAIU3M (KBapTUPAHTCTBO,

HaxyeOHnuecTBo). Herpoduueckne B3anmmoneicTBust (Tormmueckue, ¢dopuueckue, (adpudeckue).



3HaueHue OMOTHUYECKUX B3aUMOACUCTBUN [JIsl CYHIECTBOBAHMS OPTraHM3MOB B cpelae OOWUTaHUS.
[TpuHIMT KOHKYPEHTHOTO UCKITIOYEHUSI.

JeMoHcTpanyuu

Tabmuupl U cxembl: «IKoJorudeckue ¢GakTopbl», «CBETOBON CHEKTpP», «IKOJIOTHYECKHE
IPYNIbl JKUBOTHBIX IO OTHOLIEHUIO K CBETY», «TerIOKpOBHBIE >KUBOTHBIE», «XOJOJHOKPOBHBIE
KHUBOTHBIE», «DHU3MOJIOTMYECKUE aJaNTallMd >KUBOTHBIX», «Cpeapl OOWUTaHHS OpPTaHHU3MOBY,
«buonornyeckue putmbly, «KuzHenHsle (Gopmbl pacteHuil», «OKu3HeHHbIE (HOPMBI KUBOTHBIXY,
«JKocucTeMa UIMPOKOJIMCTBEHHOTO Jieca», «JKOCUCTeMa XBoWHoro neca», «llemum mnutanusy,
«XuauvectBoy, «Ilapazutuzmy, «Konkypenuus», «Cumonosy», «KommeHcanuzm».

Ob6opynoBanue: repbapul pacTCeHUN U )KUBOTHBIX, IPUCIOCOOICHHBIX K BIMSHHUIO Pa3IMYHBIX
HKOJIOTHYECKUX (PaKTOPOB, repOapuil CBETOIIOOMBBIX, TEHENIOOMBBIX U TEHEBBIHOCIHMBBIX PACTCHHUH,
CBETOJIFOOMBBIC, TEHEMIOOMBBIE M TEHEBHIHOCIHMBBIE KOMHATHBIE PAacTEHUs, repOapuud M KOJUICKIUU
TEIUIOIIOOUBBIX, 3UMOCTOMKHX, MOPO30YCTOMYMBBIX pAacTEHHil, yydyena NTUILl U 3Beped, repdapuu
pacteHuii, oTHOCAUIMXCS K Turpoduram, KcepopuraMm, Me30(puTaM, KOMHATHBIE PACTCHUS TaHHBIX
TPy, KOJUIEKIIUU JKUBOTHBIX, OOMTAIOIINX B pa3HBIX Cpefax, repOapul W KOJUIEKIWU PAacTeHUH U
JKUBOTHBIX, O0JIAJAIONINX YepPTaMU MPUCIIOCOOJICHHOCTH K CE30HHBIM M3MEHEHHUSM YCIOBHN >KHU3HH,
repOapuu 1 KOJUIEKIIUU PACTEHUHN U )KMBOTHBIX PA3JIMYHBIX )KU3HEHHBIX (POPM, KOJUIEKIINH KUBOTHBIX,
YYaCTBYIOUIMX B Pa3IMYHBIX OMOTUYECKUX B3aHMMO/ICHCTBHSIX.

JlaGopaTtopHast pabota «BplisiBIeHHE IPUCTTOCOOIEHUN OPTaHU3MOB K BIUSIHUIO CBETAY.

JlaGopatopHas paboTa «BeIsBlIeHHE TPUCTIOCOOIEHUH OPTaHU3MOB K BIUSHHUIO TEMIIEpaTyphbI».

JlaGopatopHas paboTa « AHATOMUYECKHE OCOOEHHOCTH PACTEHUH U3 Pa3HBIX MECT OOUTAHUS.

Tema 8. DKkosiorust BUJI0B U MOMYJISUN

DKOJIOTHYECKHE XapaKTePUCTUKU momyisiun. [lonmymsnus kak Ouonoruyeckas cucrema. Poib
HEOJIHOPOJHOCTH Cpelibl, (pu3ndecknx 6apbepoB U 0COOEHHOCTEH OMOTIOTHH BUAOB B (POPMUPOBAHUU
IPOCTPAHCTBEHHON CTPYKTypbl monyisiuid. OCHOBHbIE NOKa3aTead MOMYJSALUHM: YHCICHHOCTS,
IUIOTHOCTh, BO3pAacTHAasi M MOJIOBasi CTPYKTYpPa, POKIAEMOCTb, MPUPOCT, TEMIl POCTA, CMEPTHOCTb,
MUT ALy

OKkonoruyeckas CTpykTypa mnonyiasaiuu. OLeHKa YHCICHHOCTH nomyiasiuu. JIuHamuka
nonynsuuu U e€ perynauus. buotuueckuil moreHIMan momyisuuu. MojenupoBaHHE JAWHAMHKHU
nomyssiiun. KpuBbie pocta 4icIeHHOCTH MONyisnud. KprBble BEDKUBAHUS. Perymsius 4ncieHHOCTH
TOTTYJISIIAI: POJIh (PAKTOPOB, 3aBHCAIIMX M HE 3aBHCAIINX OT IUIOTHOCTH. DKOJOTHUECKUE CTPATETUH

BUJOB (I- u K-ctpaterun).



[TonssitTue 00 »9Kojormueckol Hume Bujma. Mecrooburanue. MHoromepHas MOICIHb
skosornyeckod Humum Jx.M. Xarumncona. PazMepbl skosormyeckol HuiuM. IloTeHnunanbHas u
pearn30BaHHasl HULLIH.

Bung xak cucrema nomynsuuid. Apeansl BUAOB. Buabl M MX KM3HEHHBIE CTpaTETHUM.
OKOJIOrn4ecKre FIKBUBAJICHTHI.

3aKOHOMEPHOCTH TOBEACHUSI U MUTpALMil )KUBOTHBIX. brosornueckne MHBa3uU 4y>KEPOIHBIX
BU/JIOB.

JeMoHcTpanuun

[Toptper: Ix. . XaTuynHCOH.

Tabmuubl U cxembl: «DKOJOTHYECKHUE XapaKTEPUCTHKHU Momyisinuny, «lIpocrpancTBeHHas
CTPYKTypa Homnyssauun», «Bo3pactHble nupamuasl nomnyasiunn», «CKOpoCTh 3aceleHUs TOBEPXHOCTU
3eMiIM pa3InYHbIMU OpraHu3MaMu», «Mojenp skonoruueckoi Humm Jx. M. XaTunHcoHay.

Ob6opynoBaHue: repbapuy pacTeHUH, KOJUIEKIIUN )KUBOTHBIX.

JlabGopaTtopHast pabota «I[IpucnocoGieHus: cemMsiH pacCTeHUI K PACCEIICHHUIO.

Tema 9. Dkosorust cooO1IeCTB. DKOJOTUUECKHE CUCTEMBI.

CoobmectBa opranu3moB. buorneno3 u ero crTpykrypa. CBsi3u MeEXIy OpraHU3MaMu B
OHOLICHO3E.

Okocucrema kak oTkpsitas cucrema (A. Jx. Tencnn). @yHKIMOHAIbHBIE OJOKH OPraHU3MOB B
HKOCHCTEME: MPOJYLEHThl, KOHCYMEHTHI, penyleHThl. Tpoduueckue ypoBHU. Tpoduueckue nenu u
cetu. AbuoTnueckue 010ku 3kocucTeM. [1ouBbI U Wbl B 3KocucTeMax. KpyroBopoT BemecTB U MOTOK
DHEPrUH B SKOCUCTEME.

OcHoBHbBIE TIOKa3aTeNM SKOCUCTEMBbl. buomacca W HpOAYKUMS. DKOJOTHYECKUE MHPaMUIbI
yucesl, OMomMacchl ¥ SHEPTUH.

Junamuka »skocucteM. Karactpouueckue mnepectpoiiku. Pnykryanun. HampasneHHble
3aKOHOMEPHBIE CMEHBI COO0IIECTB — CyKllecCHU. [lepBUYHbIE U BTOPUYHBIE CYKIIECCUU M UX TIPUYUHBI.
AHTpOIIOT€HHbIE BO3/IEHCTBUS Ha cykueccuu. KimnmmakcHoe coobiiectBo. bruopaznooOpasue u nojiHoTa
KpyroBOpOTa BEUIECTB — OCHOBA YCTOMUMBOCTH COOOIIECTB.

ITpuponHble 3KOCHCTEMBL. ODKOCHCTEMBI 03€p M PEK. OKOCHUCTEMBI MOpEH U OKEaHOB.
DKOCHUCTEMBI TYH]IP, JIECOB, CTEMNEH, TyCTHIHb.

AHTpPOIIOTEHHBIE ~ JKOCHUCTEMBI.  Arposkocucrema.  ArpoueHo3.  Pazmuums — mexnay
AQHTPOIIOTEHHBIMHU M TTPUPOIHBIMH SKOCHCTEMAaMH.

VYpboskocucrembl. OCHOBHbIE KOMIIOHEHTHI ypOoskocucreM. ['opoxackas d¢uopa u dayHa.
CunaHTponu3anus ropoJckoi ¢ayHsl. bruonornyeckoe u X03aHCTBEHHOE 3HAYEHHUE arpO3KOCUCTEM H

ypOOdIKOCUCTEM.



3aKOHOMEPHOCTH (HOPMHUPOBAHUS OCHOBHBIX B3aUMOJICHCTBUM OPraHW3MOB B DIKOCHUCTEMAax.
Ponp kackamnoro sddexkra u BUAOB-3IUGHUKATOPOB (KIHOYEBHIX BHJOB) B (YHKIMOHHPOBAHUHU
sKocucTeM. llepeHoC »HepruM | BEIIECTB MEXKIY CMEKHBIMH SKOCHCTEMaMH. Y CTOWYHBOCTH
OpPraHU3MOB, MOIMYJISALUI U IKOCUCTEM B YCIOBUAX €CTECTBEHHBIX U aHTPOIIOT€HHBIX BO3CHCTBUI.

MexaHu3mMbl ~ BO3JIEHCTBHMS  3arpsA3HEHUIl  pa3HbBIX  TUIOB HAa  CyOOpPraHM3MEHHOM,
OpraHM3MEHHOM, TONYJSIMMOHHOM H  SKOCHCTEMHOM  YPOBHSIX, OCHOBBI  9KOJOTHYECKOTO
HOPMHPOBAHHUSI AHTPOIIOTEHHOTO BO3JEHCTBHA. MeETOMONOTHSI MOHHTOPUHIA ECTECTBEHHBIX U
AQHTPOIIOT€HHBIX IKOCUCTEM.

JeMmoHcTpanuu

[Toprper: A. JIx. Tencnu.

Tabmuubr u cxemel: «CTpykTypa OHOIEHO3a», «IJKOCHCTEMa HIMPOKOIHMCTBEHHOTO JIECay,
«JKocuctemMa XBOMHOro Jecay, «®DyHKIMOHAIbHBIE TIPYIIbl OPraHU3MOB B HKOCHCTEMEY,
«KpyroBopot BemecTB B 3kocucteme», «llenu nuranus (mactouiHas, JeTpUTHASA)Y, «IKOJIOrHYECKast
nupamMuIa gucen», «IKOJOTHUYecKas mupaMuaa OnomMacchel», «KOJIOTHYECKas MHpaMHIa SHEPTHH,
«O6pa3oBanue Oomora», «llepBuuHas cykueccusi», «BoccTaHOBIGHHE Jieca IOCIE TOXKapay,
«JxocuctemMa o3epa», «ArporeHos», «KpyroBopor BemecTB M IMOTOK SHEPrUU B arpoleHo3e»,
«[Ipumeps! ypOo3KOCHUCTEM.

O6opynoBanue: repbapun pacTeHUN, KOJJIEKIIMM HACEKOMBIX, Uydesia ITHIl U 3BEpel, repoapun
KYJBTYPHBIX U IUKOPACTYIIMX PACTCHUH, aKBAPUYM KaK MOJIENTb SKOCHUCTEMEI.

[TpakTtuyeckas pabora «M3yueHue u onucanue ypoo3KOCUCTEMBI.

JlaGopatopHas pabota «M3yueHue pasHOOOpa3Hs MEIKUX MOYBEHHBIX WICHHUCTOHOTUX B Pa3HbIX
IKOCHUCTEMAX .

OKckypeusi «OKCKypcUsi B TUIIMYHBIA OuoreoneHo3 (B 1OyOpaBy, Oepe3HsIK, €IbHHUK, Ha
CYXOZOJIbHBIN WM MOWMEHHBIH JIYT, 03€p0, 60JI0TO)».

DKcKypeus «IKCKYpCHsl B arposKocucTeMy (Ha MoJie MU B TEIUIMYHOE XO35ICTBO)».

Tema 10. buocgepa — rinobanbHas skocucTemMa

buocdepa — obmierianerapuas 000yi04ka 3eMiIu, T/I€ CYIIECTBYET WIIM CYIIECTBOBAIA KU3Hb.
PasButue npencrasnenuit o 6uocdepe B Tpyaax O. 3iocca. Yuenue B. . Bepnaackoro o 6uocdepe.
Ob6nactu 6uocdeps! u e€ coctas. KuBoe BeriecTBo 6Mochepsl U ero PyHKIUH.

3aKOHOMEPHOCTH cyiiecTBoBaHUsl Ouocdepsl. OcobeHHOCcTH Omocdepsl Kak TII00AThHON
sKocucTeMbl. /luHammnueckoe paBHoBecue B Ouocdepe. KpyroBopoTsl BemecTB U OMOreoXMMHUYECKHE

UKIBI (YrIIeposa, a30Ta). PUTMHUYHOCTH siBIIeHUH B Ouocdepe.



3onanbHOCTH Onochepsl. [lonsTne o 6rmome. OCHOBHBIE OMOMBI CYIITU: TYHJIpa, XBOWHBIC Jieca,
CMEIIaHHbIE M IIWPOKOJMCTBEHHBIC Jieca, CTENH, CaBaHHbI, IYCThIHH, TPONUYECKUE Jieca,
BBICOKOTOpBs. Kitumar, pacTUTENbHBIN U KUBOTHBIN MUP OMOMOB CYIIIH.

CtpykTypa ¥ QYHKIHS KMBBIX CHUCTEM, OI[EHKAa MX PECypCHOr0 MOTEHIMana U OuocqepHbIX
G YHKIIHA.

JeMoHcTpanyuu

[Toptpetsr: B. 1. Bepnaackuii, 3. 3rocc.

Tabmunpl u cxemsl: «l['eochepbr 3emum», «KpyroBopoT azora B mpupoae», «Kpyroeopor
yriaepoaa B mpupojae», «KpyroBopor kuciopoga B mpupone», «KpyroBopoT Boabl B MpHpPOIE»,
«OcHoBHBIE OMOMEBI cymmy, «Knumarmueckue mosica 3emuu», «Tyaapay, «Taliray, «CMemaHHBINA
necy, «llupokonucTBeHHBIH ey, «Ctenby, «CaBanHay, «[lycTiHsy, « Tponudeckuii gecy.

O6opynoBanue: repOapuu pacTeHU pa3HbIX OMOMOB, KOJUICKIIUH KUBOTHBIX.

Tewma 11. YenoBek u okpyskaromias cpena

DKOJIOTMYECKHE KPU3UChl U UX NpUuuHbl. Bo3xelicTBue yenoBeka Ha Ouocgepy. 3arpszHeHue
BO3IYIIHOW cpeapl. OxpaHa Bo3ayxa. 3arpsi3HeHHEe BOAHOW cpeabl. OxpaHa BOAHBIX PECYPCOB.
Paspymienue nousl. OXxpaHa MOYBEHHBIX pecypcoB. M3MeHeHue KiinmMara.

AHTpPOIIOTEHHOE BO3/CHCTBHE HAa PACTUTENbHBIN U KUBOTHBIA Mup. OXpaHa pacTUTEIBHOTO U
JKUBOTHOTO MHpa. OCHOBHBIE MPHUHIMMIBI OXpaHbl Npupoasl. KpacHsie kauru. Ocobo oxpaHseMble
npupoanblie Tepputopun (OOIIT). borannyeckue cajibl 1 300JI0THYECKUE TTAPKHU.

OCHOBHBIE TPUHIMIBI YCTOMYMBOTO pPa3BUTHS 4YEJIOBEUECTBA M MNPUPOABL. PalnoHanbHOE
MPUPOIONONIB30BAHUE M COXpaHEHUE OMOIOTHUECKOTO pa3HooOpasus 3eminn. O01Ire 3aKOHOMEPHOCTH
MI00AMBHBIX JIKOJOTHYECKUX KpHU3ucoB. OCOOEHHOCTH COBPEMEHHOTO KpHM3UCAa M €r0 BEPOSTHHIC
MOCIIEACTBHUSL.

Pa3BuTre METOAOB MOHUTOPHHIA Pa3BUTHUS OMACHBIX TEXHOT€HHBIX MpoueccoB. CHCTEeMHbIE
UCCIIEIOBaHMSI Tepexojla K pecypcocOeperaromieii U KOHKYPEHTOCIIOCOOHOW — SHEpreTHKe.
buonornueckoe paszHooOpazue u Ouopecypcbl. HarumonanbHble WHGOPMAIMOHHBIE CHUCTEMBI,
obecreunBaroye T0CTyn K UHPOPMALMHA MO COCTOSIHUIO OTAENBHBIX BUJIOB M dKocucTeM. OCHOBBI
IKOpPEadMIIUTAIIMU PKOCUCTEM U CIIOCOOOB OOPHOBI ¢ OMOMOBPEXKICHUSIMHU. PEKOHCTPYKITUS MOPCKHX U
HA3€MHBIX IKOCHUCTEM.

JemMoHcTpanyun

Tabmupl U cxembl: «3arps3HeHue aTMocdepsl», «3arps3HeHue THApochepsl», «3arps3HEHHE
nouBbl», «l[lapHukoBblii 3ddexT», «Ocobo oxpaHseMble TPUPOIHBIE TEeppUTOpUN», «Mozaenu

YIpaBJIAEMOTO MUPaA».



O6GopynoBanue: ¢otorpaduu OXpaHIEMbIX PAaCTeHHH W >KUBOTHBIX KpacHoil kuHurm Poccuiickoit
®epnepaunu, KpacHol KHUTH peruoHa.

I[InanupyemMble pe3yJbTaThl OCBOCHHUS MPOTPaAMMBbI IO OHOJOTHUM Ha YIIIYOJIEHHOM YpPOBHE
cpennero o6mero o6OpazoBanusa. CorimacHo PI'OC COO, ycraHaBiIMBaKOTCS TpeOOBaHUSA K
pe3ysbTaTaM OCBOCHMSI OOYYaIOIIMMHUCA MpPOrpaMM CpeAaHero oOuiero oOpa3oBaHUA: JTHUYHOCTHBIM,

MCTAIIPEAMCTHBIM U ITPECAMCTHBIM.

JINYHOCTHBIE pPe3yJIbTAThI

B cTpykType JIMYHOCTHBIX pE3yJIbTaTOB OCBOCHHUS MPOrpaMMbl IO OWOJIOTUM BbIIEICHBI
CJIETYIOIINE COCTABJISIONINE: OCO3HAHUE O0YUYAIONTUMUCS POCCUHCKON TPaKIAHCKOW UIACHTUYHOCTH —
TFOTOBHOCTH K CAMOpPa3BUTHIO, CAMOCTOSITEIBHOCTH W CAMOOIPENEICHUI0, HAIMYHE MOTHBALUU K
o0ydeHHI0 OUOJIOTUH, LIETECHANPABICHHOE PAa3BUTHE BHYTPEHHUX YOEKICHHH JIMYHOCTH HA OCHOBE
KITFOUEBBIX [[EHHOCTEH M UCTOPUYECKHUX TPAIUIUN Pa3BUTHS OMOJIOTHYECKOTrO 3HAHWA, TOTOBHOCTh U
CIOCOOHOCTh OOYYarOIUXCs PYKOBOICTBOBATHCS B CBOCH NESATEIHLHOCTH LIEHHOCTHO-CMBICIIOBBIMHU
YCTaHOBKAMM, TNPUCYIIHUMU CHCTEME OMOJIOrMYECKOro o0pa30BaHMs, HAJIWYUE [PaBOCO3HAHUS
9KOJIOTHYECKON KYIbTYphI, CIOCOOHOCTH CTaBUTh LIETTH U CTPOUTH )KU3HEHHbIE TJIAHBI.

JIM4HOCTHBIE pE3yNbTaThl OCBOEHUS IMPOTPaMMbl MO OWOJIOTUU JIOCTUTAIOTCS B EIHHCTBE
y4eOHOW M BOCHUTATEIbHOM [€ATENbHOCTH B COOTBETCTBUM C TPAAULMOHHBIMU POCCUNHCKUMU
COLIMOKYJIbTYPHBIMH, HCTOPMYECKMMH M JIYXOBHO-HPAaBCTBEHHBIMHM IIEHHOCTSMM, IPUHATHIMU B
oOmiecTBe NpaBUIaMH M HOPMaMH TIOBEJEHHMS M CIIOCOOCTBYIOT THpolleccaM CaMOIO3HaHUS,
CaMOBOCIIUTAaHUsA W CaMOpAa3BUTHUSA, PAa3BUTHUS BHYTPCHHEH IO3ULMUU JIMYHOCTH, IATPUOTH3MA U
YBaXEHUsA K 3aKOHY U IIPaBONOPAJKY, YEIOBEKY Tpylda M CTapuieMy ITOKOJIEHHUIO, B3aUMHOTO
YBa)KEHUsI, OEPEHKHOr0 OTHOUIEHMSI K KyJIbTYpPHOMY HACIEAMIO M TPAJAULUSIM MHOTOHAIIMOHAIbHOIO
Hapoza Poccuiickon denepannu, NpUpOaE U OKPYXKAKOLIEH Cpee.

JIMYHOCTHBIE pPE3y/IbTaThl OCBOEHHUS Yy4eOHOro mnpeamera «buONOTHs» TODKHBI OTPaXKaTb
TOTOBHOCTh U CIIOCOOHOCTH OOYy4aroluXcsi PYKOBOACTBOBATHCA C(HOPMUPOBAHHON BHYTPEHHEU
MO3UIMEH JTMYHOCTH, CUCTEMOW IEHHOCTHBIX OpUEHTAlMi, MO3UTHUBHBIX BHYTPEHHUX YOEKJEHUH,
COOTBETCTBYIOIIMX TPAJAULUOHHBIM IIEHHOCTSM POCCHICKOTO OOIECTBa, PacCIIMpPEHUE >KU3HEHHOTO
OIBITa U OIBITA AEATEIBHOCTH B IIPOLIECCE pealM3allid OCHOBHBIX HAIPABJICHWM BOCIUTATEIBHOMN
JIEATEIbHOCTH, B TOM YHUCIIE B YAaCTHU:

1) rpaxk1aHCKOTO BOCTIMTAHUS:

c(OPMHPOBAHHOCTh I'PAXKIAHCKOW MO3UIMM OOYYAIOLIErocss KaKk aKTUBHOTO M OTBETCTBEHHOTO
YJIeHa POCCHIICKOTO OOIIECTBA;

OCO3HaHHE CBOMX KOHCTUTYIIMOHHBIX IIPaB U 00sI3aHHOCTEH, YBa)KEHHE 3aKOHA U TIPABOIIOPSIKA;



TOTOBHOCTh K COBMECTHOM TBOPUYECKOH JAEATEIbHOCTH NpPU CO3JAHUM YUEOHBIX IMPOEKTOB,
peneHnH y4eOHBIX ¥ MO3HABATEIbHBIX 33/1a4, BHITTIOJTHEHUN OMOJIOTHYECKUX YKCTIEPUMEHTOB;

CIOCOOHOCTh OMPEAETATh COOCTBEHHYIO MO3MIMIO MO OTHOUICHUIO K SIBICHHSIM COBPEMEHHOM
YKU3HU U OOBSICHATH e€;

YMEHHE YYUTHIBaTh B CBOUX JIEHCTBUSX HEOOXOAMMOCTh KOHCTPYKTHBHOI'O B3aUMOJCHCTBUS
JrO/IeH C pa3HBIMU YOEKACHUSMH, KYJIbTYPHBIMHU LIEHHOCTSIMU U COLMAIBHBIM TOJI0KECHUEM;

FOTOBHOCTb K COTPYOHMYECTBY B IIPOLECCE COBMECTHOIO  BBIIIOJHEHUS  y4EOHBIX,
IIO3HABATEJIBHBIX U MCCIEN0BATENBbCKUX 3a/1a4, YBAKUTEIBHOIO OTHOLIEHUS K MHEHHIO ONIIOHEHTOB
pu 00CYXJIEHUHU CIIOPHBIX BOIIPOCOB OMOJIOTHYECKOT0 COJIEPKAHUS;

TOTOBHOCTb K T'YMaHUTapHOU U BOJOHTEPCKOU 1E€ATEIIbHOCTH;

2) NaTpUOTHUYECKOI0 BOCIIMTAHUSA:

c(OpPMUPOBAHHOCTh POCCUHCKON Tpa)KIaHCKOW HISCHTHYHOCTH, MAaTPHUOTU3MA, YBAKECHHS K
CBOEMY HapoJly, YyBCTBa OTBETCTBEHHOCTH Iiepea PoanHON, ropocTH 3a CBOMl Kpail, cBoro Poauny,
CBO SI3BIK U KYJIBTYpPY, IPOILIOE U HACTOALIEE MHOIOHALIMOHAJILHOTO HapoJa Poccuu;

LIEHHOCTHOE OTHOIICHHWE K NPUPOJHOMY HACJIEIUIO M MaMATHUKAM HPUPOJbI, JTOCTHIKEHUSIM
Poccuu B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTHUSX, TPYJIE;

CIIOCOOHOCTh OIICHMBATh BKJIAJ, POCCUMCKHX YYEHBIX B CTAHOBJIICHHE M pPa3BUTHE OHOJIOTHH,
NOHMMAHUS 3HaYeHMsI OMOJIOTUHU B [TO3HAHUH 3aKOHOB IIPUPOJIbI, B )KU3HU YEJIOBEKAa U COBPEMEHHOIO
00111eCTBA;

uaeiHas yoexIEHHOCTb, TOTOBHOCTh K CIYXEHHIO M 3amure OTeuecTBa, OTBETCTBEHHOCTh 32
ero cyns0y;

3) IyXOBHO-HPABCTBEHHOTO BOCITUTAHUS:

OCO3HAHUE JYXOBHBIX IEHHOCTEN POCCUICKOr0 HAPO/a;

c(OpPMHPOBAHHOCTb HPABCTBEHHOTO CO3HAHMS, STUYECKOTO TIOBEICHHUS;

CIOCOOHOCTh OIICHMBATh CUTYAIlMI0 M NPUHUMATh OCO3HAHHBIE DELICHUS, OPUEHTHPYACh Ha
MOpabHO-HPABCTBEHHbBIE HOPMBI U LIEHHOCTH;

OCO3HaHHE JIMYHOTO BKJIa/la B IOCTPOEHUE YCTOMUHUBOIO OYAyIIEro;

OTBETCTBEHHOE OTHOLIEHHE K CBOMM POAMTENSAM, CO3LAHMIO CEMbU HA OCHOBE OCO3HAHHOIO
IIPUHSTHS LEHHOCTEN CEMENHOMN KU3HU B COOTBETCTBUHU € TPaJULMSAMU Hapo1oB Poccnn;

4) 5CTEeTHUYECKOT0 BOCTIUTAHUS:

ACTETHYECKOE OTHOIIEHHE K MHUpY, BKJIIOYas 3CTETUKY ObITa, HAYYHOTO M TEXHHUYECKOTO
TBOPYECTBA, CIIOPTA, TPY/1a, OOIIECTBEHHBIX OTHOIICHUH;

MMOHUMaHHE YMOLIMOHAILHOTO BO3ICHCTBUS )KUBOMU npupoanl 1 eé IOCHHOCTH;



TOTOBHOCTb K CaMOBBIPKEHHUIO B Pa3HBIX BUAAX HMCKYCCTBA, CTPEMJICHHE MPOSBIATH KauecTBa
TBOPYECKOMN JIMYHOCTH;

5) ¢dusuueckoro BocmuTaHUs, (OPMUPOBAHHUS KYIbTYpPHI 370POBbS W SMOIMOHAIHHOTO
Oyraromoydus:

NOHMMAaHWE W peanu3alus 3J0pOBOro M 0Oe3omacHoro oOpasza >KHM3HH (3I0pOBOE MUTAHUE,
COOJIOZICHHE TUTUCHHYECKUX MPAaBWJI M HOPM, COaTaHCHPOBAHHBIM PEXHM 3aHATAH M OTABIXA,
perynspHas (U3HUECKas aKTHBHOCTH), OEPEKHOTO, OTBETCTBEHHOTO M KOMIIETEHTHOTO OTHOIIEHUS K
coOCTBEeHHOMY (PU3UUYECKOMY U IICUXUYECKOMY 3/I0POBBIO;

MOHMMAaHNE [EHHOCTU MPaBUJ MHAMBUAYAJILHOTO M KOJUIEKTUBHOTO O€30MacHOrO MOBEIEHUS B
CUTYaIIUSX, YTPOXKAIOIIUX 3I0POBBIO U KU3HU JIFOJICH;

OCO3HAHWE TIOCICACTBHA W HENPUATUS BPEIHBIX NPUBBIYCK (YIOTPEOICHUS aTKOTOJS,
HApKOTUKOB, KYPEHHUS);

6) TPyZIOBOTO BOCIIUTAHUSI:

TOTOBHOCTB K TPYZly, OCO3HAaHHE IEHHOCTH MacTEepPCTBa, TPYIOIIO0HE;

TOTOBHOCTh K AKTHBHOW JESATCIHBHOCTH TEXHOJOTHMUYECKOH WM CONMAaIbHOW HAIPaBICHHOCTH,
CIIOCOOHOCTh MHUIIMMPOBATD, IJIAHUPOBATH U CAMOCTOSITENILHO BBIMOIHSITH TAKYIO ACSITEIbHOCTD;

UHTEpEC K pa3idudHbiM cdepaM MNpodhecCHOHANBbHON NeATeNbHOCTH, YMEHHE COBEpIIaTh
OCO3HAHHBIHN BBIOOp OyayIIei mpodeccuu u peaTu30BbIBaTh COOCTBCHHBIC )KU3HCHHBIC TUIAHBI,

TOTOBHOCTH U CIIOCOOHOCTH K 00Pa30BaHMIO 1 CaMOOOPA30BAHUIO HA MTPOTSKCHUH BCCH KU3HU;

7) 2KOJIOTUYECKOTO BOCITUTAHUS:

HKOJIOTMYECKU IIeNIeCO00pa3Hoe OTHOIIEHHWE K MPUPOAEC KaK HMCTOYHUKY JKU3HH Ha 3emie,
OCHOBE €€ CyIIIECTBOBAHUS;

MOBBIIIICHUE YPOBHS OKOJOTHYECKOH KYyJIbTYphl: TPUOOPETCHHE ONbITa ITUTAHUPOBAHUS
MOCTYIKOB M OIEHKU UX BO3MOXKHBIX MOCIEICTBUHN ISl OKPYKAIOIIEH CpeIbl;

OCO3HaHHeE TI00aTBLHOTO XapaKTepa IKOJOTHIECKUX MPOoOJIeM U MyTel X peleHus;

CIIOCOOHOCTh HCITOJIB30BATh MPUOOpETacMble MPU W3YyYCHUHN OWOJIOTHHU 3HAHHUS M YMCHHS TIPH
pemieHnn MpoOJeM, CBS3aHHBIX C PaIMOHAIBHBIM IPHUPOIOINOIL30BaHNEM (COOIOICHNE TPaBUII
MOBE/ICHUS B MPUPOJIE, HAMPABICHHBIX HA COXPAHEHHE PABHOBECHS B JKOCHUCTEMaX, OXPaHY BHJIOB,
IKOCHCTEM, Orochepsl);

AKTUBHOE HEMPHUATUE ACHCTBHI, MPUHOCAIIMX BPEI OKPYXKAIOIIEH MPUPOTHOM Cpele, YMEHHE
MIPOTHO3MPOBATh HEOJArONPHUSTHBIC SKOJOTHYCCKUE TOCICICTBUS IMPEANPUHUMACMBIX JICUCTBUNA U
MPeOTBpAIIaTh UX;

HAIMYUE PA3BUTOTO JKOJOTHYECKOTO  MBIIUICHUS, DKOJOTUYECKOW KYIbTYphl, OIBITA

JCATCIIBHOCTH 9KOJIOTHYeCKOI HAITpaBJICHHOCTHU, YMCHUSA PYKOBOACTBOBATHECA UMU B HOSHaBaTeHBHOI)’I,



KOMMYHUKATHBHON M COLMAIBHON IIPAKTHKE, TOTOBHOCTH K YYaCTHIO B IPAKTHYECKOHN NEATEIbHOCTH
JKOJIOTMYECKOM HAIIPaBICHHOCTH;

8) LICHHOCTH Hay4YHOI'O IIO3HAHMSL:

c(OPMHPOBAHHOCTE MHUPOBO33PEHMSI, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO pa3BUTHS
HAYKU U OOIECTBEHHOM NMPaKTUKH, OCHOBAHHOI'O HA JIMAJIOre KYJIbTYp, CIIOCOOCTBYIOIIETO OCO3HAHHIO
CBOEr0 MECTa B MOJIMKYJIBTYPHOM MUPE;

COBEPIICHCTBOBAHUE S3BIKOBOM M YMUTATEJIBCKOM KyJIbTYpbl KaK CpPEICTBA B3aUMOICHCTBUS
MEXy JIFOJIbMU U TIO3HAHUS MUPA;

IIOHUMaHue crneuu(ukr OHUOJIOTMM KaK HayKd, OCO3HaHMs e€ poiu B (OpMHUPOBaAHUU
PaLMOHATIBHOTO HAYYHOT'O MBIIIUICHUS, CO3/ITaHUH LIEJIOCTHOTO MPEICTABICHHS 00 OKPYKAIOLIEeM MHPE
KaK O €IUHCTBE IPUPOAIbI, YEJIOBEKAa M OOIIECTBA, B MO3HAHUU IPUPOJHBIX 3aKOHOMEPHOCTEH U
peLeHnH IpobIeM COXpaHEHUs! IPUPOTHOTO PABHOBECHS;

yOeXIEHHOCTh B 3HAUMMOCTU OMOJIOTMH U1 COBPEMEHHOM IIMBUIM3AIMH: 00eCreueH!s] HOBOTO
YPOBHSL Pa3BUTHUSI MEAMLIMHBI, CO3/1aHUE IEPCIEKTUBHBIX OMOTEXHOJOIHH, CIOCOOHBIX pellaTh
pecypcHbie TpoOJeMbl pa3BUTHs YEJIOBEYECTBA, IIOMCKAa IyTed BBIXOAA M3 TII00AIBHBIX
9KOJIOTUYECKUX MpobiaeM U olOecreueHHsl Nepexoia K YCTOMUMBOMY pa3BUTHIO, PALMOHAIBHOMY
UCIIOJIb30BAaHUIO MPUPOIHBIX PECYPCOB U (HOPMUPOBAHHUIO HOBBIX CTAH/IAPTOB JKU3HHU;

3aMHTEPECOBAHHOCTh B TIIOJIYYCHHH OWOJIOTMYECKUX 3HAHWHM B IENAX TOBBIMICHHUS OOIIen
KYJIbTYpbl, €CTECTBEHHO-HAYYHOH TIpPaMOTHOCTH, KaK COCTaBHOW 4YacTM (YHKIMOHAIbHON
IpPaMOTHOCTH O0y4Jarouuxcs, GopMupyemMoit pu U3y4eHnu ONoJIOTHH;

[IOHUMaHUE CYIIHOCTH METOAOB II03HAHUA, MCIOJIB3YEMBIX B E€CTECTBEHHBIX HayKax,
CIIOCOOHOCTH MCHOJIb30BaTh MOJIydaeMble 3HAHUS U1 aHAJIN3a U 00bSCHEHUS SBJIEHUI OKPYKAIOILErO
MHUpa U NPOUCXOAAIIUX B HEM M3MEHEHHM, yMEHHE JAenaTh 00OOCHOBaHHbBIE 3aKJIIOUYEHHS Ha OCHOBE
HaY4HbIX ()aKTOB U MUMEIOLIUXCS JJaHHBIX C IeJIBI0 TOJIY4YEHUs TOCTOBEPHBIX BHIBOJIOB;

CIOCOOHOCTh CaMOCTOSATENBHO UCIOIB30BaTh OMOIOTHYECKHUE 3HAHUS AJIS peIleHHs pobieM B
peabHBIX KU3HEHHBIX CUTYALMIX;

OCO3HAaHUE IIEHHOCTH HAy4YHOM JEATEIbHOCTH, TOTOBHOCTH OCYHIECTBJIATH IPOEKTHYHO U
HCCIIEN0BATEIBCKYIO NEATENBHOCTh HHINBUAYAIBHO U B IPYIIIIE;

TOTOBHOCTb U CIIOCOOHOCTDH K HETIPEPhIBHOMY 00Pa30BaHUIO U caMO00pa30BaHUIO, K aKTUBHOMY

MOJIYYCHHIO HOBBIX 3HAHWH M0 OMOJOTUH B COOTBETCTBHU C KU3HEHHLIMUA HOTpe6HOCT${MI/I.

MertanpeameTHbie pe3yJibTaThl



MeranpeaqmMeTHbie pe3yibTaThl OCBOCHHS y4eOHOro mpenMera «bBHONOTHS» BKIIOYAIOT:
3HAYMMBbIC JIJIs1 (POPMHUPOBAHUS MHUPOBO33PCHHUS O0YUAIOIIUXCS MEKIUCIUIUIMHAPHBIC OOIICHAYYHBIC
MOHSATHS, OTPAKAIOIIKE IEJIOCTHOCTh HAYYHOW KAPTHHBI MHPAa U CICHU(PHKY METOJOB IO3HAHUS,
UCTIOJNIB3YEMBIX B E€CTECTBEHHBIX HAayKax ; YHHBEpCaJbHbIC ydeOHBbIC NeHCTBHs (IIO3HABATEIIBHBIC,
KOMMYHHKATHBHBIC,  pETyJsTHBHbIE), oOecneunBaromme  (popmupoBanue  (GyHKIMOHAIBHON
rPaMOTHOCTH ¥ COIMAIBHOM  KOMIIETEHIIMU  OOYyYaromMXCs; CIHOCOOHOCTh  OOy4arouuxcs
UCIIOJIb30BaTh OCBOCHHBIC MEXKIAMCIUIUIMHAPHBIC, MHUPOBO33PCHUCCKUE 3HAHUS M YHHUBEPCAJIbHBIC
y4eOHbIC JICHCTBUS B IIO3HABATEILHOW U COIIMAIBHON MPaKTHKE.

B pe3ynbTare nzyueHusi OMOJIOTHU HAa YPOBHE CPEIHEro 00mero o0pa3oBaHus y 00y4aromerocs
Oyayr chopMupOBaHBI MO3HABATE/IbHBIC YHUBEPCAIbHbIC y4ucOHBIC JICUCTBUS, KOMMYHUKATHBHBIC
YHHUBEPCaJIbHbIC YUCOHbBIC ICHCTBUS, PETYISATHBHBIC YHUBEPCAIbHBIC YUeOHbBIC ICHCTBUSA, COBMECTHAS
NeSITeIIbHOCTD.

MertanpeaMeTHbIe Pe3yJIbTaThl OCBOCHUS TPOTPAMMBI CPEIHET0 O0IIero 00pa30BaHUs JOKHBI
OTpakaTh:

OgtajicHre YHUBEPCATbHBIMH YUCOHBIMH [TO3HABATEIBHBIMH JCHCTBUSMHU:

1) 6a3oBbI€ JIOTHYECKUE JCHCTBUS

CaMOCTOSITENIbHO  (DOPMYJIMpPOBATh W aKTyaJIM3UPOBaTh MPOOJIEMYy, paccMarpuBarh e
BCECTOPOHHE;

UCIIOIb30BaTh MPU OCBOCHUHM 3HAHUN MPHEMBI JIOTHUECKOTO MBINUICHHS (aHaaH3a, CHHTE3a,
CpaBHEHHUSI, KiIacCU(PUKAIMK, 0000IICHH ), PACKPBIBATH CMBICT OMOJIOTUYECKUX MOHATUH (BBIICIATH
WX XapaKTepHbIC MPU3HAKHU, YCTAHABIMBATh CBSI3U C JPYTUMH MTOHITHSMH ),

OTIPENIENIATh LEIH IEATSIILHOCTH, 3a/1aBast MapaMeTpbl U KPUTEPUH UX JOCTHIKEHHSI, COOTHOCHTh
Pe3yabTaThI ACSITEILHOCTH C TIOCTABICHHBIMH HEISIMU;

UCTIOJIB30BaTh OMOJIOTHYECKUE TOHITHS JJ1s1 O0bSICHEHMsI (DAKTOB U SIBIICHUI KUBOM TPUPO/IBI;

CTPOUTH JIOTUYECKHE PACCYXKICHUS (MHIYKTUBHBIC, JICAYKTUBHBIC, 110 AHAJIOTHH), BBISIBISATH
3aKOHOMEPHOCTH M TIPOTHBOPEYHS B PACCMATPUBACMBIX SBICHUSX, (DOPMYyTHUpOBaTh BBIBOABI M
3aKITIOYCHHUS;

NPUMEHSITh CXEMHO-MOJICIIbHBIC CPEICTBAa JUIS TPEICTABICHUS CYIIECTBCHHBIX CBS3CH M
OTHOIIIEHWA B H3Yy4aeMbIX OHOJIOTHYECKUX OOBEKTaX, a TaKKe IPOTUBOPEUYHMN pa3HOTO pOJa,
BBISIBIICHHBIX B PA3IMYHBIX HHPOPMAIMOHHBIX HCTOYHHKAX

pa3pabaThiBaTh IJIAH PEIICHUS MPOOJIEMbI C YIETOM aHaIM3a MMEOLIUXCS MaTepHAIbHBIX H
HEMaTepHUaIbHBIX PECYpPCOB;

BHOCUTh KOPPEKTHUBbI B JICATEIBHOCTb, OICHMBATh COOTBETCTBUE PE3yJIbTATOB IEJSIM,

OLICHUBATb PUCKU HOCHG)ICTBI/Iﬁ JACATCIIbHOCTH,



KOODJWHUPOBaTh M BBHINONHATH PadOTy B YCIOBUSX pEATBbHOTO, BHUPTYaIbHOTO H
KOMOWHHUPOBAHHOTO B3aUMOJICUCTBUS;

Pa3BHUBATh KPCATHBHOC MBIINIJICHUEC NIPU PCIICHHUU JKU3HCHHBIX HpOGJ’IGM.

2) 6a30BbIC UCCIIEIOBATEILCKUE ICHCTBHS :

BJIAJICTh HABBIKAMU y4eOHO-MCCIICOBATEILCKOM W TPOCKTHOW JEATEIBHOCTH, HAaBBIKAMH
paspenieHus mpoOieM, CIIOCOOHOCTBIO M TOTOBHOCTBIO K CAaMOCTOSATEIBHOMY IIOMCKY METO/I0B
peICHUA NPAKTUYCCKUX 3a/1a4d, HPUMCHCHHUIO Pa3JIMYHbIX MCTOJ0B ITIO3HAHUA,

UCIIOJIb30BaTh PA3JIMYHbIC BHIBI JICATCILHOCTH TI0 TIOJYYCHHIO HOBOTO 3HAHUS, €ro
UHTEPIPETAINH, IPEOOPA30BAHHUIO U TPUMEHEHHIO B YICOHBIX CUTYAIUSIX, B TOM YHCJIE IIPH CO3TaHUU
y’-Ie6HBIX 1 COOMAIIBHBIX IPOCKTOB,

dbopMHUpPOBAaTh HAYYHBIA THUI MBIIUICHUS, BIAJACTh HAYYHOW TEPMHHOJOTHUEH, KIIOUYEBBIMU
MOHATUSIMH U METOIAMHU;

CTaBUTh M (OpMyTHpOBaTh COOCTBEHHBIC 3a7adydl B 00Pa30BaTECIbHOW JEATEIBHOCTH H
JKU3HCHHBIX CUTYalUsIX;

BBIABJIATH HPUYMHHO-CICACTBCHHBIC CBA3SU U AKTYAJIM3UPOBATH 3a/la4y, BbIJABUI'aTb THIIOTC3Y eé
pellIeHHsI, HAXOJUTh apTyMEHTHI ISl JIOKA3aTelIbCTBA CBOMX YTBEPXKICHHI, 3a7aBaTh HapamMeTpbl U
KPUTEPHUH PEUICHHUS;

AHAJIM3UPOBATH MMOJTYYCHHBIC B XOJC PCHICHUSA 3ada4u PE3YJIbTaTbl, KPUTUYCCKU OLUCHUBATH UX
AOCTOBCPHOCTD, MPOTHO3UPOBATE UBSMCHCHUC B HOBBIX YCIIOBUAX;

JaBaTh OLIEHKY HOBBIM CUTYAIUsIM, OLIEHUBATh MPUOOPETEHHBIHN OIIBIT;

OCYIIECTBIISITh I1IE€JICHANPABICHHBI TOHWCK TIEpeHOca CpPEJACTB W CHOCOOOB JIEHCTBUS B
MpOoECCHOHANIBHYIO CPENY;

YMETDb INIEPCHOCUTH 3HAHHWA B ITO3HABATCIIBHYIO U ITPAKTUYCCKYIO oOiactu KHU3HEACATCIIbHOCTH,

YMETh UHTErPUPOBATh 3HAHUS U3 Pa3HbIX MPEIMETHBIX 00JIacTei;

BBIIBUTATh HOBBIE HJIEH, TIpe/IaraTh OPUTUHATIBHbBIC TOXObl U PEIIECHUS, CTABUTH MTPOOJIEMBI U
3a/1a4¥, JOMYCKAIOIIUE AIbTEPHATHBHBIC PEIICHHSI.

3) paborta c uHbopMaIuei:

OpPUEHTUPOBATHCS B PA3TUYHBIX HCTOYHUKAX WH(MOpMAIIUU (TEKCTE y4eOHOTO MOCOOus, Hay4HO-
MOMYJISIPHOM JTUTEpaType, OMOJOTUIECKUX CIOBAPSX M CIPABOYHUKAX, KOMIIBIOTEPHBIX 0a3ax JaHHbBIX,
B lHTepHeTe), aHaIu3upoBaTh UHPOPMAIIMIO PA3IMYHBIX BUIOB U (GOPM IMpeICTaBICHUs, KpUTHUECKU
OIICHHUBATH €€ JJOCTOBEPHOCTh U HEMPOTHBOPEYHBOCTE;

dbopMynupoBaTh 3ampockl W TPUMEHSATh pPa3NU4YHbIE METOJABl TMpPH TOUCKE U OoTOOope

OMOJIOrHUeCcKOoi I/IH(I)OpMaI_II/II/I, HCO6XOI[HMOf/'I JJIs1 BBIITOJTHCHU A y‘ICGHBIX 3aga4,



npuoOpeTaTh OMNBIT  HUCMOJNb30BAaHUS  MH(POPMALMOHHO-KOMMYHUKATHUBHBIX  TEXHOJIOTUH,
COBEPLIEHCTBOBATH KYJIbTYPY aKTUBHOI'O MCIOJIb30BaHUS PA3INYHbIX IOMCKOBBIX CUCTEM;

CaMOCTOSITENIFHO ~ BBIOMpaTh  ONTUMabHYIO  (opMy  mpencTaBieHHs  OMOJOTHYECKOM
nHpopmanuu (cxemsl, TpaduKu, JUarpaMMBbl, TaOJIUIIBI, PUCYHKH U IPYTOE);

UCIOJIb30BaTh HAY4HbIM S3bIK B KadecTBE CpPEACTBa IpH paboTe C OHOJIOrHYecKoil
uHpopMaluel: NPUMEHATh XUMHUYECKHE, (U3UYECKHEe W MaTeMaTU4YeCKUe 3HAKH M CHMBOJIBI,
dopmynbl, abOpeBHATypy, HOMEHKIATYypy, HCIOJNb30BaTh M  INPEoOpa3OBBIBATH  3HAKOBO-
CHUMBOJIMUYECKHE CPECTBA HATJISAHOCTH;

BJIAJICTh HAaBbIKAMM PAcllO3HaBaHMs U 3alUThl HH(POpMALMU, HHPOPMALMOHHONW GE3011aCHOCTH
JMYHOCTH.

OBnazneHne yHUBEpPCAIbHBIMU KOMMYHUKATHBHBIMU JIEHCTBUSAMU:

1) oOmieHue:

OCYILECTBIISATh KOMMYHHUKAIIMM BO BCeX cepax KU3HU, aKTUBHO y4acTBOBATh B JUAJIOTe WM
JMICKYCCHH TIO CYIIECTBY 0OCYKIaeMoil TeMbl (YMEHHE 3a/1aBaTh BOIPOCHI, BBICKA3bIBATh CYXKICHUS
OTHOCHUTEJIbHO BBINIOJHEHUS IIpeJjiaraéMoil 3aJaud, YYMTHIBaTh MHTEPECHl U COIIACOBAaHHOCTH
HO3ULUHI IPYTUX YYaCTHUKOB UAJIOra WU TUCKYCCUH);

pacrio3HaBaTh HeBepOaJbHbIE CPEJCTBA OOILEHUS, NOHUMATh 3HAUYEHUE COLMAIBHBIX 3HAKOB,
IPEINOCHUIOK BO3HUKHOBEHUS KOH(DJIMKTHBIX CHUTyallMi, yMeTb cMsrdarb KOH(JIMKTBI M BECTU
NEPETOBOPHI;

BJIAJICTh Pa3IMYHBIMU CIIOCOOAMHU OOIIEHUS U B3aUMOJEHCTBUS, TOHUMATh HaMEPEHUs IPYTUX
Jqrofied, TPOSBIATH YBOKUTEIBHOE OTHOIIEHHME K COOeCeIHMKY H B KOPPEKTHOH dopme
(bopMyIUpOBaTH CBOM BO3PAKECHHUS;

Pa3BEPHYTO U JIOTUYHO U3JIaraTh CBOIO TOUKY 3PEHUS C UCIOIb30BAHUEM SI3BIKOBBIX CPEJ/ICTB.

2) COBMECTHasl AEATENbHOCTD:

NOHUMaTh M HCHOJb30BaTh INPEUMYILECTBA KOMAHIHOW M HMHIUBUAYaJbHOW paboOTHl IpH
perieHny OUOoIOrHYecKoi mpobsieMbl, 000CHOBBIBATh HEOOXOIMMOCTh IPUMEHEHUS IPYIIOBBIX (HOpM
B3aMMOJICHCTBYS IPU pELIEHUH yueOHO! 3a/1auH;

BBIOMpPAaTh TEMAaTHKy M METOJbl COBMECTHBIX JEHCTBUH C y4y€TOM OOIIUX HHTEPECOB H
BO3MO>KHOCTEM Ka)KJIOT0 4I€Ha KOJUIEKTHBA,

MPUHUMATH 1I€TIM COBMECTHOM JESITeIbHOCTH, OPTaHU30BBIBATh U KOOPJIAUHUPOBATH JEHCTBUS 1O
€€ NOCTH)KEHMIO: COCTAaBJATH IUIAH JEHCTBHUM, pacHpeAcsATh POJIM C Yy4ETOM MHEHHMH YYaCTHUKOB,
00CyX/1aTh pe3yJIbTaThl COBMECTHOM padoThI;

OLIEHUBATh Ka4eCTBO CBOETO BKJIAJa M KAKJIOIO YYaCTHHKA KOMaHJbl B OOLIUI pe3ynbTaT IO

pa3paboTaHHBIM KPUTEPUSIM;



IpeliaraTb HOBBIE IIPOEKTHI, OLEHWBAaTh MACH C IO3MIHMH HOBHU3HBI, OPUTMHAIBHOCTH,
MPAKTUYECKON 3HAYNMOCTH;

OCYILIECTBIIATh MTO3UTUBHOE CTPATETMUYECKOE IMOBEIACHHUE B PA3JIMUHBIX CUTYaLUsX, MPOSBIATH
TBOPYECTBO U BOOOpaK€HUE, ObITh MHUIIUATHBHBIM.

OBnaneHne yHUBEPCAIBHBIMU PErYISITUBHBIMU JACHCTBUSMMU:

1) camoopranuzanusi:

UCIIOJIb30BaTh OMOJIOTWYECKHUE 3HAHUS ISl BBISIBICHUS IPOOJIEM M MX PEICHUS B )KU3HEHHBIX U
y4EOHBIX CUTYaLUsX;

BbIOMpAaTh Ha OCHOBE OMOJIOTMYECKMX 3HAHWH I€JIEBbIE U CMBICIOBBIE YCTAaHOBKM B CBOHUX
JNEHCTBUSAX M IIOCTYNKax I10 OTHOUIEHMIO K J>KMBOW IPUPOJE, CBOEMY 3J0pPOBbI0 M 310POBBIO
OKpPYXKarOIIHX;

CaMOCTOSITEJIbHO OCYLIECTBIIATh MO3HABATENbHYIO IESTEIbHOCTD, BBIABIATH MPOOJIEMBI, CTABUTh
U GOopMyJIMpOBaTh COOCTBEHHBIE 3a/1a41 B 00pa30BaTEeIbHON AEATEIbHOCTH U )KU3HEHHBIX CUTYaLUsAX;

CaMOCTOSITEJIbHO COCTaBJISATh IUIAH PEUICHUs MpOoOJIeMbl C YYETOM HMEIOLIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U IIPEIIOYTEHUM;

JIaBaTh OLIEHKY HOBBIM CUTYaLUsM;

pacuIMpATh paMKH Y4eOHOI0 IpeMeTa Ha OCHOBE JIMYHBIX MPEANOUTEHUIA;

JIeJIaTh OCO3HAHHBIN BBIOOP, apryMEHTHPOBATh €r0, OpaTh OTBETCTBEHHOCTh 34 PELICHMUE;

OLICHUBATh IPUOOPETEHHBIN OMBIT;

CHocoOCTBOBaTh (POPMUPOBAHUIO U TPOSBICHHUIO IIMPOKOH SpyIUIMH B pa3HBIX 00JacTsX
3HaHUH, OCTOSIHHO MOBBIIIATH CBON 00pa30BaTENIbHBINA U KYJIbTYPHBIA YPOBEHb.

2) CaMOKOHTPOJIb!

JlaBaTh OLIEHKY HOBBIM CHUTYallMsiM, BHOCHTb KOPPEKTHBBI B JESTEIBbHOCTb, OIICHUBAThH
COOTBETCTBUE PE3YNIbTATOB LENISM;

BJIaJI€Th HABBIKAMU IO3HABATENbHOW pe(IeKCHH KaK OCO3HAHHUS COBEpLIAEMBIX JEHCTBUH U
MBICIIUTENIBHBIX MPOLIECCOB, UX PE3YJIbTATOB U OCHOBAHUMU, MCIOJb30BaTh MPUEMBI pediieKkcuu ais
OLICHKH CHUTYyalllH, BIOOpPAa BEPHOTO PEILIECHUS;

YMETbH OLIEHUBATh PUCKH U CBOEBPEMEHHO NIPUHUMATh PEIIECHNUS 10 UX CHUKEHUIO;

IIPUHUMATh MOTHUBBI U apIYMEHTBI JPYTUX IIPU aHAJINU3€E PE3YJIbTATOB AEATEIbHOCTH;

3) npunsaTue ceds U APYrux:

MPUHUMATH ceOsl, MOHUMasi CBOM HEJIOCTaTKU U IOCTOMHCTBA;

IIPUHUMATh MOTHUBBI U apIYMEHTBI JPYTUX IIPU aHAJINU3€E PE3YJIbTATOB AEATEIbHOCTH;

NPU3HABaTh CBOE MPaBO U MPaBO JAPYTUX Ha OMINOKHY;

pa3BHUBaTH CITOCOOHOCTH MMOHUMATh MHP C MO3UIHHU JPYTroro 4€JI0BEKa.



Hpe}lMeTHbIe pe3yJbTaThbl

[IpenmerHble pe3yabTaTbl OCBOEHUS coOAepkaHMs ydeOHoro mnpenmera «buonorus» Ha
yIIIyOJN€HHOM YPOBHE OPHEHTUpPOBaHbI Ha oOecrneyeHue HpopMIBHOrO OO0ydeHHsI O0O0ydaroLIMXcs
Oouonornu. OHM BKIIIOYAIOT: CHEMU(pUUECKUE A1 OMOJIOTUM HAaydHBIC 3HAHUS, YMEHHUS U CIIOCOOBI
JNEHCTBUH IO OCBOGHHIO, MHTEPIPETAMM M IMPeoOpa3OBaHUIO 3HAHUHM, BHIBI JIEATEILHOCTH II0
IOJYYEHUIO HOBBIX 3HAHUM M MX IPUMEHEHUIO B PA3IUYHBIX Y4E€OHBIX, @ TaKK€ B peEabHBIX
JKU3HEHHBIX cUTyauusax. [IpenMeTHsle pe3ynpTaTsl IPEICTaBICHbI 10 TOAAM U3y4YECHHUS.

[IpenmerHbie pe3yabTaThl OCBOEHUS yueOHOro mpeamera «buomnorus» B 10 kaacce NOTKHBI
OTpaxkaTh:

c(OPMHPOBAHHOCTh 3HAHUI O MecTe M pOJM OMOJOTMM B CHUCTEME ECTECTBEHHBIX HAyK, B
(GOopMHpPOBAHNUN E€CTECTBEHHO-HAYYHOW KapTHHBI MMpa, B MO3HAHUM 3aKOHOB MPUPOJABI M PEIICHUU
po0JieM palrOHAIBHOTO MPUPOIOIOIb30BAHUS, O BKJIAJE POCCUNCKUX M 3apyOekHBIX YYEHBIX B
pa3BuTHE OMOJIOTUH;

BJIAJICHUE CHUCTEMOM OHOJOrMYECKHMX 3HaHUM, KOTOpas BKJIIOYAET: OCHOBOIIOJIATAOLIHE
Ouosornyeckue TEPMHHBI M TOHATHS (KMU3Hb, KJIETKA, OpraHu3M, MeETa0oJM3M, IOMeocTas,
CaMOpEeryJsilivsl, CaMOBOCIPOU3BE/IEHUE, HACJIEACTBEHHOCTh, W3MEHYUBOCTb, POCT M Pa3BUTHE),
ouonornueckue teopun (kiaerounas teopus T. [lIBanna, M. Illneiinena, P. Bupxosa, xpomocomHast
Teopust HaciencTBeHHocTH T. Moprana), yuenus (H. M. BaBwioBa — o 1meHTpax MHOroo0Opasus u
NPOMCXOXKACHUS KYJIbTYPHBIX PACTEHMI), 3aKOHBI (eIMHOOOpa3usi MOTOMKOB IEPBOIO MOKOJIEHUS,
pacIerneH s, YUCTOThl FaMeT, HE3aBUCUMOro HacienoBaHus I'. MeHaens, roMOJIOTUYECKUX PSAOB B
HacseacTBeHHOoU n3mMenunBocty H. V. BaBuiioBa), mpuHIMIBI (KOMIJIEMEHTAPHOCTH);

BJIaJICHUE OCHOBHBIMM METOJaMHM HAY4YHOTO I1O3HAHMS, HCIOJIb3YeMbIX B OHMOJIOTMYECKUX
UCCIIEIOBAaHMSX JKUBBIX O0BEKTOB (OMHUCAaHUE, U3MEpEeHHe, HaOII01eHUE, SKCIIEPUMEHT);

YMEHHME BBIJENATh CYIIECTBEHHbIE IPU3HAKU: BHUPYCOB, KJIETOK MPOKAPHUOT U 3SYKapHUOT,
OJIHOKJIETOYHBIX M MHOTOKJETOYHBIX OpPraHU3MOB, B TOM 4Hcie OakTepuil, rpuOOB, pacTeHHI,
JKUBOTHBIX M 4YEJIOBEKA, CTPOEHHS OpPraHOB M CHCTEM OPraHOB PACTEHUMH, JKUBOTHBIX, UEJIOBEKa,
IIPOLIECCOB KU3HEJECATENIBHOCTH, NPOTEKAIOIIUX B OpraHU3Max pPAacTeHUM, JKMBOTHBIX M 4YEJIOBEKA,
OMOJOTHYECKUX MPOIECCOB: OOMEHa BeUIECTB (MeTaboJaM3M), MPEBpALICHUS SHEPruu, OpoKeHUs,
aBTOTPO(QHOr0 U reTepoTpoHOro TUIOB NMUTaHUS, (OTOCHHTE3a U XEMOCHMHTE3a, MUTO3a, Melo3a,
ramMeToreHes3a, SMOpHOreHe3a, MOCTAMOPHOHAIBHOIO PAa3BUTHA, PA3MHOXKEHUS, WHIMBHUIYaIbHOTO

Pa3BUTHA OpTraHHU3Ma (OHTOPCHC33), B3aHUMOJEHCTBHUSI I'CHOB, I'€TCPO3UCA, HCKYCCTBCHHOI'O 0T60pa;



YMEHHUE YCTAHaBJIMBaTh B3aUMOCBA3M MEXJIy OpPraHOMJAMH KIETKH U HX (YHKLIHUAMH,
CTPOCHHEM KJIETOK Pa3HbIX TKaHEH M UX (PYHKIUSAMH, MEXIy OpraHaMH M CHUCTEeMaMU OpPTraHOB y
pacTeHMi, )KUBOTHBIX M YEJIOBEKa M MX (DYHKIMSAMHU, MEXKIY CUCTEMaMH OPraHOB U UX (DYHKIUSIMH,
MEX]y dTanaMyu OOMEHa BELIECTB, TallaMy KJIETOYHOI'O LUKJA M KU3HEHHBIX IIUKJIOB OPraHU3MOB,
JTarnaMu SMOPHOHAIBHOIO Pa3BUTHS, T€HOTUIIOM U (DeHOTUNOM, (PEHOTUIIOM U (haKTOpaMu Cpeibl
o0uTaHUS;

YMCHHUC BBIABJIATH OTJIWMYUTCIBHBIC IIPHU3HAKW JXUBBIX CHUCTEM, B TOM YHCIIC paCTeHHfI,
KUBOTHBIX U YEJIOBEKA;

YMEHHUE MHCII0Jb30BaTh COOTBETCTBYIOIIUE apryMEHThl, OMOJIOTMYECKYK) TEPMHHOJIOTHIO U
CHUMBOJIMKY JIJIS TOKa3aTeIbCTBA POACTBA OPTaHU3MOB Pa3HBIX CUCTEMATHUYECKUX TPYIIIL;

YMCHHUE pCUIATbh OMOJIOTHYECKHE 3aaa4u, BBIABJISATHL HPHUYUHHO-CJICACTBCHHBIC CBA3U MCKIAY
UCCIIelyeMbIMH OHOJIOTHYECKUMHU MpoLlecCaMi M SIBJICHUSMH, J€JaTh BBIBOJbl U IPOTHO3bI Ha
OCHOBAHUU NOJYYEHHBIX PE3yJIbTATOB;

YMEHHE BBIOJIHATD JAOOPATOPHBIE U MPaKTUYECKUE paboThl, COONIOAATH MTpaBuiIa pu padoTe ¢
y4eOHBIM U JIA00paTOPHBIM 000PYIOBAHNEM;

YMEHUE BBIIBUraTh T'MIIOTE3bI, IPOBEPATh UX SKCHEPUMEHTAIBHBIMU CPEICTBAMU, (HOPMYIUPYsI
1eJIb MCCIIeI0OBAHUS, aHAJIM3UPOBATh OJYUECHHBIE PE3YJIbTaThl U JIEJIaTh BHIBOJIBI;

YMEHHE Yy4YacTBOBATh B YYEOHO-HCCIEAOBATEIBCKON paboTe MO OHOJOTHUU, HKOJIOTHU U
MEOUIINHE, HpOBOI[I/IMOI\/’I Ha 0Oase MIKOJILHBIX HAay4YHBIX 06IH€CTB, n HY6HI/I‘IHO MNpeaACTaBIATH
NOJIy4EeHHBIE PE3Yy/IbTaThl HA YUYEHUYECKUX KOH(pEpEeHIHIX;

YMEHHUE OIIEHWBATh STHUECKUE ACIEKThl COBPEMEHHBIX HCCIEIOBaHUN B 001acTH OMOJOTMU H
MEIUIUHBI (KIOHHMPOBAaHUE, NCKYCCTBEHHOE OIUIOAOTBOPEHHE, HANPABICHHOE M3MEHEHHE T'€HOMa U
CO3/1aHHUE€ TPAHCTEHHBIX OPTaHU3MOB);

YMEHHUE OCYIIECTBIATh OCO3HAHHBIM BbIOOp Oyaymiel npodeccHoHaNbHOM AEATeNbHOCTH B
o0nacti OMOJIOTHM, MEIUIMHBI, OMOTEXHOJIOTHH, BETEpUHAPUH, CEIIbCKOTO XO3sCTBa, MUIIEBOMN
IPOMBIIIIEHHOCTH, YINIyOJIATh MO3HABATEIbHBIM HMHTEPEC, HANpPaBJICHHbII Ha OCO3HAHHBIM BHIOOP
COOTBETCTBYIOIIEH TpOoPeccHu W MPOAOIDKEHHE OMOJIOrMYecKOro oOpa3oBaHWS B OpraHH3aIUsX
cpeaHero npogeCCHOHAIBLHOTO U BBICIIET0 00pa30BaHMUs.

[IpenmerHble pe3yabTaThl OCBOEHHUS yuyeOHOro mpeamera «buonorus» B 11 knacce NOMKHBI
OTpaKaTh:

c(OPMHUPOBAHHOCTh 3HAHUH O MeCTe M POJM OHOJOTHH B CHUCTEME E€CTECTBEHHBIX HayK, B
(opMHpPOBAHNN COBPEMEHHOM €CTECTBEHHO-HAYYHOI KapTHHBI MUpa, B MO3HAHUU 3aKOHOB MIPUPOIBI U

PCHICHUN 3KOJIOTMYCCKUX HpO6J'ICM YCJIOBCYCCTBA, a4 TAKKC B PCUICHUHU BOIPOCOB PAlMOHAIIBHOTO



MPUPOJIONONB30BaHNsA, U B (OPMHUPOBAHUM IIEHHOCTHOTO OTHOUIEHHMS] K NpHUpOJEe, OOIIECTBY,
YEIIOBEKY, O BKJIQ/IC POCCUUCKHX U 3apyOeKHBIX YUEHBIX-OMOIOTOB B pa3BUTHE OUOJIOTHH;

YMEHHUE BIAJIETh CHCTEMOM OHOJOTMYECKUX 3HAHHWM, KOTOpas BKJIIOYACT OIpPENEICHUs H
MOHMMAaHHE CYIIHOCTH OCHOBOIIOJIAralOIIUX OMOJIOTUYECKUX TEPMUHOB U MOHATHH (BUJ, IKOCHCTEMA,
ouoctepa), 6uonoruueckue teopuu (dBosouroHHas Teopus Y. [lapBuHa, cuHTETHUYECKas TeOpus
sBostonun ), yuenust (A. H. CeeprioBa — o myTsix U HampalieHUsX 3Bosironnu, B.U. Bepnaackoro — o
ouoctepe), 3akoHbl (reHermyeckoro paBHoBecus [x. Xapaum u B. BaitOepra, 3aponbliieBoro
cxonctBa K. M. bopa), mpaBuna (Munumyma lO. JInOuxa, SKOJOTHYECKOW MHUPAMHUIIBI DHEPTHUH),
runoTe3bl (runote3a «mupa PHK» V. I'mnbepra);

YMEHUE BIIaJIETh OCHOBHBIMH METOJaMU HAy4YHOrO TIO3HAHHUS, HCIOJIb3YEMbIMU B
OMOJIOTUYECKHX UCCIICIOBAHUSIX JKUBBIX OOBEKTOB M 3KOCHUCTEM (OIMMHMCaHue, N3MEPCHHE, HA0JII0ICHNE,
9KCIIEPUMEHT), ClI0cO0aMU BBISIBICHUS U OLIEHKH aHTPOIIOT€HHBIX U3MEHEHUH B PUPO/IE;

YMEHHE BBIACIATH CYIIECTBEHHbIC MPU3HAKU: BUIOB, OMOrEOLIEHO30B, IKOCUCTEM U Onochepsl,
CTaOMIIM3HUPYIOUIETO, ABMKYIIETO M Pa3phIBAIONIETO €CTECTBEHHOI'O OTOOpa, auIoNaTpUYecKoro u
CUMIATPUYECKOTO BUI000PA30BAHMS, BIUSHUS JABMKYIIUX CHJI YBOJIIOIMHA HA TEHO(POHT TIOMYJISIIHH,
MPUCIIOCOOJICHHOCTH OPTraHW3MOB K cpele OOWTaHMs, 4YepeJOBaHMS HAMpaBICHHUA SBOJIOINH,
KpyroBOpOTa BEUIECTB U MMOTOKA SHEPTUU B IKOCHCTEMAX;

YMEHUE YCTAaHABIMBATh B3aMMOCBSI3U MEX]Y IPOILIECCAMH 3BOJIIOIUH, ABUKYIIUMU CHIIAMU
AHTPOIIOTeHE3a, KOMIIOHEHTAMHU Pa3TUYHBIX IKOCUCTEM U MIPUCTIOCOOICHUSIMU K HUM OPTaHU3MOB;

YMEHHE BBIIBISTh OTIWYUTENbHBIE MPU3HAKU >KUBBIX CHUCTEM, MPUCIIOCOOIIEHHOCTh BUOB K
cpene oOuTaHus, abMOTHUECKUX U OMOTHYECKUX KOMIIOHEHTOB YKOCHCTEM, B3aMMOCBS3EH OpraHu3MOB
B COOOIIECTBAX, aHTPOIIOTCHHBIX U3MEHEHHUI B DKOCHCTEMaX CBOEH MECTHOCTH;

YMEHHUE HCIO0Ib30BaTh COOTBETCTBYIOIIME ApPTYMEHTHI, OHOJIOTHUYECKYI) TEPMHHOJOTUIO U
CUMBOIIMKY JUISI IOKA3aTeNLCTBA POJICTBA OPTAaHU3MOB PA3HBIX CUCTEMATHUUYECKUX TPYIII, B3aUMOCBSI3U
OpraHM3MOB M cCpeAbl OOWTaHHS, €IWHCTBA YEJIOBEUECKHUX pac, HEOOXOIMMOCTH COXpPaHEHUs
MHOT000pa3us BUAOB U IKOCHCTEM KaK YCIIOBUS COCYIIECTBOBAHUS IPUPO/IbI U YEIIOBEUECTBA;

yMEHUE pemiaTh OMOJIOTMYECKUE 3a/1aud, BBIABISITH MPUUMHHO-CIICJICTBEHHBIE CBSI3U MEXIY
UCCIIETyeMbIMH OHOJOTUYECKUMH TPOIECCaMH W SBIICHUSMH, JENaTh BBIBOABI U TPOTHO3HI Ha
OCHOBaHUH TIOTYYEHHBIX PE3YIIbTATOB;

YMEHHE BBINIOJIHATD JJaOOpaTOpHbIE U PaKTHUYECKHUE paboThl, COOII0AATh MpaBuia npu padoTe ¢
y4eOHBIM U J1a00paTOPHBIM 000PYAOBAHUEM;

YMEHHE BBIIBUTATh TUIIOTE3bI, MPOBEPATh UX IKCIEPUMEHTATBHBIMU CPEACTBAMHU, GOPMYIUPYS

OCJIb UCCIICAOBAaHUA, aHAJIU3UPOBATH ITOJTYUCHHBIC PE3YJIbTAThI U ACTIATh BBIBOJBI;



YMEHHE Y4YacTBOBaTh B Yy4EOHO-HCCIEIOBATEIBCKONM paboTe MO OHOJIOTHH, SKOJOTHH H
MEIWIIMHE, MPOBOJUMONM Ha 0a3e IIKOJBHBIX HAYyYHBIX OOIIECTB, W MYOIWYHO TPEACTABIATH
MOJTyYEHHBIC PE3YJbTAThl HA YYCHUYECKUX KOHPEPEHIIUSX;

YMEHHE OLEHUBATh TMIIOTE3bl U TEOPHH O MPOUCXOXKIACHUU >KU3HU, YEIOBEKA U YEIOBEYECKUX
pac, o IpUYHHAX, MMOCIEICTBUAX U CIIOCO0aX MpeloTBpalIeHHs rI100albHbIX U3MEHEHU B 6nocdepe;

YMEHHE OCYIICCTBIISATh OCO3HAHHBIM BHIOOp Oymymied mpodeccnoHaTbHON JesSTEIBHOCTH B
obnactu OWOJIOTHH, SKOJIOTHH, MPHUPOIOINOIL30BAHUS, MEAWIIMHBI, OMOTEXHOJOTHH, ICUXOJIOTHH,
BETEPUHAPUH, CEIBCKOIO XO3sICTBa, MUINEBOM NPOMBIIUIEHHOCTH, YIIYOJATh I03HABATEIbHBIN
WHTEpPEC, HANpPABIICHHBI HAa OCO3HAHHBIA BBHIOOP COOTBETCTBYIOIIEH Mpodeccuu U MPOAOIKEHUE
Ouosnornyeckoro oOpa3oBaHUS B OpPraHM3ALUSAX CPEAHEro MNpPOoPECCHOHATBHOTO U BBICIIETO
o0Opa3oBaHusl.

IIpoBepsiemble HA er3 MO OMOJI0TUHM TPeOOBAHUA K Pe3yJIbTATAM OCBOCHHUSI OCHOBHOI

00pa3oBaTeJbHOI MPOrPaMMBbI CpeIHero 001ero odpa3oBanusi

Kon IIpoBepsiemble TpeOOBaHUSI K TMpeIMETHbIM pe3yJbTaTaM
NMPOBEPSAEMOro 0CBOEHMSI OCHOBHOII 00pa30BaTeJIbHOM NMPOrpaMMbl CpeaHero 00Iero
TpeOOBaHUSA o0pa3oBaHus

ChopMupoBaHHOCTh 3HAHUK O MECTE W POJHM OMOJOTHH B CHUCTEME
€CTECTBEHHBIX HayK, B ((OPMUPOBAHMM COBPEMEHHON €CTECTBEHHOHAYyYHOU
KapTUHbl MHUpA, B IO3HAHMM 3aKOHOB NPUPOJAbI U PELUICHUU >KU3HEHHO
Ba)XHBIX COIMATIBHO-3TUYECKUX, IKOHOMHYECKHX, IKOJIOTHIECKUX TPoOIeM
YeJIOBEYEeCTBa, a TaKXKe B PEHICHWH BOIPOCOB PAIMOHAIBHOTO TPHPO-
JIOT0JIb30BaHMs, B (POPMUPOBAHUM IIEHHOCTHOIO OTHOILEHHS K MpPHUPOJE,
0O0IIeCTBY, YEIOBEKY; O BKJIAJE€ POCCUHCKHUX U 3apyOeKHBIX YUYEHBIX —

OMOJIOTOB B pa3BUTHE OMOIOTHH

Bnanenue cucremoil 3HaHUM 00 OCHOBHBIX METOJaX HAyYHOIO
MO3HAHUS, HCIOJNB3YEMbIX B OMOJIOTMYECKMX HCCIEIOBAaHUAX IKHUBBIX
00BEKTOB U IKOCHCTEM (OMHCaHUE, U3MEPEHHE, IPOBEICHUE HAOIIOICHH);
crocob6aMH BBISIBJICHUS M OLIEHKU aHTPOIIOTEHHBIX U3MEHEHH B IPUPO/IE.

YMeHue BhIABUTATh TMIOTE3bI, IPOBEPATH UX IKCIEPUMEHTAIbHBIMU
cpeactBaMu,  (GOpMyIHpys — Ieb  HCCIEAOBAaHUS,  aHAJIM3UPOBATh
IIOJIyYEHHBIE PE3YJIbTAThl U A€TIaTh BBIBOBI.

BrisBieHne 3aBUCHMOCTH MCXKAY HCCICAYCMBIMHU BCIWYMHAMMU,




Kon
IIpoBepPsAEeMOro

TpeOoOBaHMS

IIpoBepsiemble TpeOOBaHMA K MNpeIMETHBIM pe3yJbTaTaM
OCBOCHHMSI OCHOBHOH 00pa30BaTe/IbHOH NPOrpaMMbl CpeAHero 001ero

o0pa3oBaHus

00BsICHEHHUE TOJIYYEHHBIX Pe3yJbTaToOB U (OPMYIUPOBAHHUE BHIBOJIOB C HC-

M0JIb30BAaHUEM HAYUYHBIX ITOHATHMI, TEOPUI U 3aKOHOB

YMeHue BianeTh CUCTEMOW OHOJIOTMYECKHUX 3HAaHUHM, KOTOpas
BKJIIOUAET: OCHOBOIIOAralone OUOJIOrHYecKre TEePMHUHBI W MOHITHS
(>ku3Hb, KJIE€TKa, TKaHb, OpraH, OpraHu3M, BUJ, MOMYJSALUSA, IKOCUCTEMA,
ouoreHo3, O6uocdepa; mMeTadoIu3M, rOMEOCTa3, KIECTOYHBIM HMMYHHUTET,
OuocuHTe3 Oenka, OHOMOIMMEpBI, JAUCKPETHOCTb, CAMOPETYIISIIHS,
CaMOBOCIIPOU3BEICHHUE, HAaCJEACTBEHHOCTb, U3MEHYUBOCTb,
HHEPro3aBUCUMOCTb, POCT U Pa3BUTHE);

Ouonoruueckue teopuu: kierouHas teopus T.llIBanna, M. lllnei-
neHa, P.BupxoBa; KioHalIbHO-CENEKTUBHOrO uMMyHuUTeTa Il Dpiux,
N.A. MeunukoBa, XpOMOCOMHasi Te€OpHUsl HacleacTtBeHHocTH T. MopraHa,
3aKOH 3apopslmieBoro cxonctBa K. bspa, »BomonuoHHas — Teopus
Y. J/lapBuHa, CHHTETHYECKAs TEOPHUS HBOJIOLMHU, TEOPHUS AHTPOIOTreHE3a
Y. Japsuna; reopust 6moreorieHo3a B.H. Cykauépa; yuenne H./. BaBunosa
0 IIEHTpaX MHOTrooOpa3usi U TPOUCXOXKICHUS KYIbTYPHBIX PpaCTEHHH,
yuenne A.H. CeBeproBa 0 myTSX W HANpaBlICHUSX HBOJIIOLUHU, YUCHHE
B.1. Bepnanckoro — o 6uocdepe);

3aKOHbl  (eAMHOOOpa3usi  MOTOMKOB  IE€PBOrO  IOKOJIEHUS,
pacILIEIUICHUs] TPU3HAKOB, HE3aBUCUMOIO HACJIEAOBAaHMUS IPU3HAKOB
I'. Mennens; CUEIUIEHHOTO HAcCJeNOBaHUs IIPU3HAKOB W HApYLIEHUS
cuerieHus: reHoB T. MopraHa; roMOJIOTHYECKUX PSAOB B HACIEICTBEHHOU
n3menunBoct H.M. BaBunoBa; renernueckoro paBHosecus [[x. Xapau u
B. BaiinGepra; 3apoasieBoro cxoactBa K. bapa; Ouorenetndeckuii 3aKoH
9. I'exkens, @. Mronnepa);

MPUHIUIIBI (YUCTOTHI TAMET, KOMIUIEMEHTApPHOCTH );

npaswia (MuHumyma 0. JIubuxa, sK0I0rnyecKkoi nupamMuisl 4uce,
OMOMAacChl U DHEPTHH);

runore3bl (koamepBatHoit A.W. Onapuna, nepBuyHoro OynboHa JIx.

Xonneitaa, mukpocdep C. dokca, pudo3uma T. Uek)




Kon
IIpoBepPsAEeMOro

TpeOoOBaHMS

IIpoBepsiemble TpeOOBaHMA K MNpeIMETHBIM pe3yJbTaTaM
OCBOCHHMSI OCHOBHOH 00pa30BaTe/IbHOH NPOrpaMMbl CpeAHero 001ero

o0pa3oBaHus

YMeHue pemaTh IOUCKOBBIE OHOJIOTMYECKHE 3a/1ayd; BBISBISATH
MPUYUHHO-CJICICTBEHHBIC CBS3H MEXIY UCCIEAYEMbIMH OHOJIOTHYECKIMHU
00beKTaMu, MPOIECCaMU U SIBJICHUSIMU; JIeaTh BBIBOJIBI U IMPOTHO3BI HA
OCHOBAaHMHU IIOJIyYEHHBIX PE3YJIbTATOB;

COCTaBJIATb TEHOTUIIMYECKUE CXEMbl CKPEIIMBAaHMUA Ul Pa3HBIX
TUINIOB HACJEAOBAaHUS IPHU3HAKOB Y OPraHU3MOB, COCTAaBIIATh CXEMBbI
MepeHoca BEUIECTB M IHEPTrUM B HKOCHMCTEMax (IeMy MHUTAHUS, MUILIEBHIC

CETH)

YMeHHne ycTaHaBIUBaTh B3aMMOCBS3M MEXIY CTPOCHHEM H (DYHK-
OUAMH: OPraHoOMJO0B, KIICTOK pPAa3HBIX TKaHeI\/JI, opraHaMm M CUCTCMaMU
OpraHOB y pAacTEHUM, >KMBOTHBIX W 4YEJIOBEKa; MEXAY JdTalaMu oOMeHa
BEIIECTB; dTallaMu KJIETOYHOTO LMKJIA U )KMU3HEHHBIX IIUKIOB OPraHU3MOB;
TamaMu  SMOPUOHAIBHOTO  Pa3BUTHS;  TEHOTHIOM U ()EHOTHUIIOM,
deHoTHIOM U (QakTOpaMu Cpelasl OOWTAHUS, MPOIECCaMU DBOJIOIHM;
ABMXXKYIIIUMUA cujiaMu AHTPOIIOTCHE3A, KOMIIOHCHTaAMHN Pa3JINYHBIX

9KOCHUCTEM U HpI/ICHOCO6J'IeHI/IHMI/I K HUM OpPraHu3smMoB

YMeHue BHIIENAT CYIIeCTBEHHBIE TPU3HAKH:

CTPOCHHSI BUPYCOB, KJIETOK IMPOKAPUOT M IYKAPHOT; OJTHOKIICTOYHBIX
U MHOTOKJIETOYHBIX OPraHU3MOB, BHJIOB, OHMOI€OLIEHO30B, 3KOCHCTEM U
ouocdepsl; CTpOEHHUsS OpPraHOB U CHUCTEM OPraHOB PACTEHWUH, dHBOTHBIX,
YeN0BeKa; MPOILECCOB KU3IHEACATEIILHOCTH, MPOTEKAIONINX B OpPraHU3Max
pacTeHMi, KUBOTHBIX M YEJIOBEKa; OMOJOTMYECKHX IPOIECCOB: OOMEeHa
BemecTB  (MerabonnsM), HH(pOpPMAlMM M  IpEBpaIleHUs] SHEPruw,
OpoXeHHs, aBTOTPO(GHOIO U TeTepoTpo(HOro TUMOB MNUTaHUA, (HOTO-
CHHTE3a M XEMOCHHTE3a, MHTO3a, MeH03a, raMeToreHesa, 3MOpPHOTeHe3a,
NOCTAMOPHOHAIFHOTO ~ pPa3BUTHS,  Pa3MHOXKEHUS, HWHIWBUAYAILHOTO
pasBUTHs OpraHu3Ma (OHTOTEHE3a), B3aUMOJICHCTBUS TE€HOB, T'€TEPO3UCA;
JNeMCTBUH MCKYCCTBEHHOTO OTOOpa, CTaOMIM3UPYIOIIEro, IBMXKYILEro H
Pa3pBIBAIOIIETO  E€CTECTBEHHOrO  OTOOpa;  alylomaTpuyueckoro M

CUMIIATPUUICCKOT'O BI/I)IOO6pa3OBaHI/I$[; BJIMAHUSA ABHMXXYIIUX CHUIJI 5BOJIOIUA




Kon
IIpoBepPsAEeMOro

TpeOoOBaHMS

IIpoBepsiemble TpeOOBaHMA K MNpeIMETHBIM pe3yJbTaTaM
OCBOCHHMSI OCHOBHOH 00pa30BaTe/IbHOH NPOrpaMMbl CpeAHero 001ero

o0pa3oBaHus

Ha TeHO(OHJ MOMYJSALUHU; MPUCIOCOOIEHHOCTH OPraHU3MOB K cpeje
oOuTaHus, Yepe0BaHUs HAIPABICHUH 3BOJIOLMHI; KPYrOBOPOTA BEILIECTB U

IMOTOKa SHCPIUU B S3KOCHUCTCMAX

CchopMHPOBAaHHOCTE YMEHHS BBIJICNATH CYIIECTBEHHBIE HPU3HAKH
BUPYCOB,  KIETOK  MPOKAPHOT W  OYKAPHOT;  OJHOKJIETOYHBIX
Y MHOTOKJICTOYHBIX OPTraHU3MOB, BHJIOB, OHUOIC€OLIEHO30B U 3KOCHCTEM;
O0COOCHHOCTH MPOLIECCOB OOMEHa BEUIECTB U IPEBPALICHUS SHEPTUU
B KJIETKEe, (DOTOCHHTE3a, IUIACTUYECKOrO0 M DSHEPreTHYeCKoro oOMeHa,
XeMOCHHTE3a, MHTO03a, Meio03a, OIUIOJOTBOPEHUS, DPA3BUTHUA W
pPa3MHOXKEHHUS, WHJIMBUIYaJbHOTO PAa3BUTUS OpraHu3Ma (OHTOTEHE3a),
O00pbOBI 3a CyILIECTBOBAaHUE, €CTECTBEHHOrO OTOOpa, BHI000pa3oBaHUS,
IPUCIIOCOOJICHHOCTH ~ OPraHM3MOB K  Cpele  OOWTaHWs,  BIMSHHA
KOMITOHEHTOB JKOCUCTEM, AaHTPOIIOI€HHBIX HM3MEHEHUH B JKOCHCTEMax
CBOEH MECTHOCTH, KPYrOBOpPOTa BEUIECTB M TPEBPALICHHUS DJHEPTrUU B

ouocdepe

YMeHHe HCIOJIb30BaTh COOTBCTCTBYIOIIHUEC apIr'yMCHTHI, Oouosoruyec-
KYI0O TCPMHUHOJIOTUIO W CHMBOJIMKY /IS OJO0Ka3aTCJIbCTBA POACTBA Opra-
HU3MOB Ppa3HbIX CHUCTCMATUYCCKHUX TPYIIIl, B3aWMOCBA3U OpPraHU3MOB
" CPEAbI 06I/ITaHI/I$I; CANHCTBA YCJIOBCYCCKUX PpacC; HCO6XO)II/IMOCTI/I
340pOBOTO O6p833. JKU3HH, COXpPAaHCHUA p83H006pa3I/I${ BHUJOB U 3KOCUCTEM

KaK yCJIOBHA COCYHICCTBOBAHUA IPHUPOALI U HEJIOBCUCCTBA

YMeHHe KPUTHYECKH OILIEHHBATh HWHGOPMAIUI0 OHOJOTHYECKOTO
COZICpXKaHUs; HWHTEPIPETUPOBATH HATHUYECKUE AaCHEKThl COBPEMEHHBIX
UCCIICIOBAaHU B OMOJIOTWH, MEIUIIMHE, OMOTEXHOJOTUH; paccMaTpUBATh
r00anbHBIE SKOJIOTHYECKUE TTPOOIEMBbI COBPEMEHHOCTH, (hOPMHUPOBATH TIO

OTHOIICHHIO K HUM CO6CTB€HHYIO ITO3HUIIHIO




IlepeyeHb 3J1eMEHTOB CO/lep:KaHMs, IPOBePsieMbIX Ha erd M0 0HOJIOTUH

Kox

[IpoBepsieMblii 3JIeMEeHT COIepPKAHUSA

buonorusa xak HayKa. ’KuBble cucTeMbl U X HN3YUCHUEC

1.1

CoBpemenHnass  Ouosiormsst —  KOMIUIEKCHAss  Hayka.  bHOIOTMYECKHE  HAyKu
Y U3ydaeMble UMH MpoosieMbl. DyHaaMeHTaIbHbIC, IPUKIAJHBIC U TOMCKOBBIE HAYYHBIC
HUCCIIET0OBAHNS B OMOJIOTHUH.

3HaueHue O6uonoruu B (OPMUPOBAHUU COBPEMEHHON €CTECTBEHHO-HAY4YHON KapTHHBI
mupa. [Ipodeccun, cBsizanupie ¢ Ouojoruel. 3HadeHHWE OHMONOTMUM B MPAKTUYECKON
NEeSITeIbHOCTH YEJIOBEKa: MEIUIIMHE, CEJIbCKOM XO3SHCTBE, NMPOMBIILIEHHOCTH, OXpaHe
TIPUPOJIBI

1.2

XKusple cucrembl Kak mpenMer u3ydeHus Ouonoruu. CBOWCTBA KHMBBIX CHCTEM:
€IMHCTBO XMMMUYECKOTO COCTaBa, JUCKPETHOCTb U LEIOCTHOCTb, CIOXHOCTb U YIIO-
PSAIOYEHHOCTb CTPYKTYpPBI, OTKPBITOCTh, CAMOOPIaHM3aLMsl, CaMOBOCIPOU3BEICHUE,
pa3apaKuMOCTb, U3MEHUYMBOCTb, POCT U pa3BUTHE.

YpOBHM OpraHu3aluy JKUBBIX CHCTEM: MOJICKYJISIPHBIM, KJIETOYHbIM, TKAHEBbIM,
OpPraHU3MEHHBIN, MOMYJISIIMOHHO-BUIOBOM, 3KOCHCTEMHBIH (OMOTeOlIEHOTHYECKHUIA),
ounochepnsiid. IIporneccsl, mpoucxomsimue B KHUBBIX cUcTeMax. OCHOBHBIC MPU3HAKH
xuBoro. JKu3up kak ¢opMa CylieCTBOBaHHSI MaTEPHH

1.3

Metonst  Ouonoruuyeckoil  Hayku. HabOmionenue, u3MepeHHe,  OSKCIEPHUMEHT,
cucremaTtusanus, MeraaHanus. [loHsiTue o 3aBUCMMONW M HE3aBUCUMOW IEPEMEHHOM.
[InanupoBanue skcnepuMenta. [loctaHoBka u npoBepka runore3. Hynesas rumoresa.
[Tonstue BEIOOPKHU u ed JIOCTOBEPHOCT. Pa36poc
B Ouonornueckux AaHHbIX. OIlleHKa JOCTOBEPHOCTH TMOJYYEHHBIX pE3yJIbTaTOB.
[TpuumHbl HCKaXEHUS PE3YJIbTATOB IKCIIepuMeHTa. [IoHATHE CTaTHCTUYECKOTO TeCTa

KneTka kak Omosiorudyeckasl CicteMa

2.1

Krnetka — cTpykTypHO-QyHKIIMOHAIbHAS €IMHUIA KUBOTO. VICTOpHS OTKPBITHS KIIETKH.
Pabotet P.I'yka, A.JleBenryka. Knerounas Tteopus (T.IlIBann, M. Ulnelinen,
P. BupxoB). OCHOBHBIE [T0JIOKEHHUSI COBPEMEHHOM KJIETOYHON TEOPHH.

MeToapl MOJEKYISpHOW M KJIETOYHOM OMONOrMH: MHKPOCKOMUS, Xpomarorpadus,
anekTpodope3, METOJ MEYEHBIX aToMOB, AuddepeHInanTbHoe eHTPpUu(yrupoBaHue,
KYJIbTUBUPOBAHUE KIIETOK

2.2

XUMHYECKUH COCTAB KIETKH. Makpo-, MUKPO- U yJIBTPAMUKPOIEMEHTHI. Boaa u e€ poib
KaK pacTBOPHUTEIS], PEareHTa, y4acTUe B CTPYKTYPUPOBAHUM KIIETKH, TEIJIOPETrYJIALMH.
MuHepabHble BellecTBa KJIETKH, X OMojoruyeckas poib. Pojab KaTHOHOB M aHHMOHOB
B KJIETKE.

buonornueckue mnonmumepsl. benku. AMUHOKHMCIOTHBIH cocTaB OenkoB. CTpPYKTyphI
O6enkoBoil Mosekynbl. llepBuuHas cTpykTypa Oenka, menTHAHas CBsA3b. BropuuHas,
TpeTWYHas,  4YeTBepTHYHass  CTPyKTyphl.  JleHarypauus.  CBoiictBa  OelKOB.
Knaccudukanms 6enkoB. bruomornueckue GyHKIMNA OEITKOB.

VYrneBonbl. MoHOCaxapuabl, IUCaxapuabl, OJIUTOcCaXapuabl U mojucaxapuabl. OOmmit
TUTaH CTPOeHUs U (U3HKO-XMMHUYECKHUE CBOICTBA yrieBoaoB. buonornueckue GyHKIUN




Kon

IIpoBepsieMblii 3J1eMEHT COAEePKAHMS
YIJIE€BOJOB.

Jlunuasl. IanpodunsHO-rHAPOPOOHBIE CBOMCTBA. Knaccudukanus
munuaoB. Tpuriaunepuasl, GochoIuuabl, BOCKH, CTEpOUIbl. bruonorndeckue QyHKIMN
munuaoB. OOmuMe CBOWCTBA OMOIIOTMYECKUX MEMOpaH — TEKy4ecTh, CIIOCOOHOCTh K
CaMO3aMBIKaHUIO, TOJIYIPOHUIIAEMOCTb.

Hyxneunosbie kucnotel. JIHK u PHK. Crpoenne HykiienHOBBIX KHCIOT. HykineoTuasl.
[Mpuamun xommiementapuoctu. I[lpaBuno Yapradda. Crpykrypa JHK — nBoiinas
cnupaiib. Mecronaxoxaenue u ouonorndyeckne Gpynknuu JJHK. Bunsr PHK. ®ynkiun
PHK B kietke.

Crpoenue moiekyinsl AT®. Makpospruueckue cBsizu B Mosiekyse AT®. buonornyeckue
¢ynkuun  AT®. BoccraHOBIEHHBIE MEPEHOCYMKH, UX (QYHKIUH B  KIETKE.
CexBenuponanue JIHK.

CrpykTypHas O6uosorus: OMOXuMHUECKUue U Onodu3nUecKue UCCIIeOBaHUS COCTaBa U
IIPOCTPAHCTBEHHOMN CTPYKTYpPbl OMOMOJIEKYII

2.3

TuIbl KJIETOK: SyKapHOTHYECKash U MpokaproTHueckas. CTPyKTYpHO-(YHKIIMOHATbHBIE
00pa3oBaHMsI KJIICTKH.

CrpoeHre MPOKAPUOTHYECKOW KiIeTKU. Kierounas crTeHka OakTepuii W apxei.
OcoOeHHocTH CTpOEHUS TeTepoTpodHON U aBTOTPO(HON MPOKAPUOTHUECKUX KIIETOK.
MecTo u posib poKapuoT B OMOLIEHO3aX.

CrpoeHnue u QyHKIIMOHUPOBAHUE dyKapuoTHuecKoi kieTku. [Ina3zmaruyeckas memOpaHa
(mnazmanemma). CTpyKTypa IUla3MaTHUecKo MeMmOpaHbl. TpaHCHOpT BelIecTB uepes
I1a3MaTHYECKYl0 MeMOpaHy: maccuBHBIM (auddysus, oOneruénHas auddysus),
aKTUBHBIM (NEpBUYHBIA M BTOPHYHBIA aKTHBHBIM TpaHcnopt). [lomynpoHuiaemMocTsb
MeMOpaHbl. PaboTta HaTpuii-kaaueBoro Hacoca. DHJOLMTO3: MUHOIMTO3, (ParonurTos.
Ok3ouuTo3. Kinerounas crenka. CTpykTypa U (YHKUMHU KJIETOYHOM CTEHKH pacTEHUil,
rpuboB.

[uromnmazma. [Muto3ons. Llurockener. JIBmxkeHue nuroruiasmsl. OpraHonabl KIIETKH.
OpHoMeMOpaHHbIE OpraHOMJIBI KIIETKU: SHAoIUIazmaTtuueckas cetb (OIIC), anmapar
lonbkK, NHU30COMBI, UX CTpoeHME W (QYHKIMHU. B3anMocBs3b OJHOMEMOpPaHHBIX
opraHouioB KkjeTku. CTpoeHHe TpaHyJIspHOro peTukyiyma. CHHTE3 pacTBOPUMBIX
6enkoB. CHHTE3 KJIETOUHBIX MeMOpaH. ['aaxuil (arpanyispHblil) SHIOMIA3MaTHYECKUH
petukynym. CekperopHas pynkius annapara ['ombmxu. TpaHcopT BemecTB B KIETKE.
Bakyonu pacturensHbIx kineTok. Knetounsiii cok. Typrop.

ITonmyaBTOHOMHBIE OPraHOUIBI KJIETKA: MUTOXOHIPUU, TUIACTHIBI.
Crpoenre u GyHKIIMM MUTOXOHJpHUM U miactull. [lepBuuHbIe, BTOpUYHBIE U CIIOKHbBIE
IUTACTH/IbI (POTOCHHTE3UPYIOLINX FYKAPHOT. XJIOPOIUIACTHI, XPOMOIIIACTHI, JIEHKOIIACTHI

BBICIIMX PACTEHUM.

HememOpannbie opranouap! kinetku CtpoeHre U GyHKIHMH HeMeMOpaHHBIX OpraHOM/I0B




Kon

IIpoBepsieMblii 3J1eMEHT COAEePKAHMS

Kinetkd. PubGocombl.  MukpoduinaMeHTsl. Mplieunble  KJIETKH.  MHUKPOTPYOOUKH.
Kierounsnii nieHTp. CTpocHHE W JBUKCHHE >KTYTHMKOB W PECHHYEK. MUKpPOTpyOOUKH
uurorUiasMel. LleHTpros.

Snpo. Obonouka spa, XpOMaTuH, KapuoIIa3Ma, SIIPBIIIKH, UX CTPOCHUE U (DYHKIIHH.
SnepHblii  OenkoBBI MaTpuKc. IIpocTpaHCTBEHHOE pPACHOJIOKEHHE XpPOMOCOM B
uHTepdazHoM siape. benku XxpoMaTHHA — THCTOHBI.

Knerounsie BkmodeHwsi. CpaBHUTENbHAs  XapaKTEPUCTUKA  KIETOK  JYKapHOT
(pacTuTenbHOM, YKUBOTHOU, TPUOHOIN)

2.4

ACCUMMIISIIIMS U TUCCUMWJISIIIAA — JIBE CTOPOHBI MeTabonmmu3Ma. Turel o0OMeHa BEIecTB:
aBTOTPOGHBIA U rerepoTpodHbIi. YuacTue KHCIOpoJa B OOMEHHBIX IPOLECCaX.
Oueprernyeckoe oOecrieueHune kieTku: npeBpamieHne AT® B 0OMEHHBIX IMpOIECcCax.
@depMEeHTAaTHBHBIN XapakTep peakluil KIeTOYHoro wmerabonusma. DepMeHThbI, HuX
CTpoeHue, CBOWCTBA U MexaHu3M JneiictBusa. Kodepmentsl. OTinmuunst pepMeHTOB OT He-
OpPraHUYECKUX KaTaJau3aTopoB. benku-akTUBATOPbI U OENKU-MHTUOUTOPBI. 3aBUCUMOCTD
CKOpPOCTH (PE€pPMEHTATUBHBIX PEAKIIMN OT Pa3IIMUHBIX (PAKTOPOB.

[lepBUuHBI CUHTE3 OPraHUYECKUX BEIIECTB B KieTke. @oTocuHTe3. Posib xjiopomniacto
B poriecce otocunTeza. CBeroBas u TeMHOBas (a3bl. [IpomxykTUBHOCTH (HOTOCHHTESA.
Bnustane pa3nuvHbIX (GakTOpPOB Ha CKOPOCTh (hoToCHHTE3a. 3HaUeHHe (POTOCHHTE3A.

XemocuHTe3. Pa3HoOOpa3we  OpraHH3MOB-XEMOCHHTETHKOB:  HUTPH(DUIHPYIOIINE
OakTepuu, IKene300aKTepuu, cepoOaKTepHH, BOJAOPOJIHBIC OakTepwu. 3HAUCHUE
XEMOCHHTE3a.

AHarpobHbIe opraHu3Mbl. Buasl 6poskenus. [IpoxykTsl OpokeHUs U UX UCTIOIB30BaHUE
YEeJIOBEKOM.  AHa’pOOHBIE  MHUKPOOPTaHU3MBI  KaK  OOBEKThl  OMOTEXHOJIOTHH
1 Bo30yuTenu Oone3Heil.

AdpoOHBIE OpraHU3MBbI. DTambl YHEPreTHUECKOro oOMeHa. [1oAroTOBUTENBHBIN ATarl.
['mukonn3 — 6ecKuCcIOpoAHOE pacUIeTNIEHUE TIIFOKO3bI.

buonoruyeckoe okuciaeHue, WIK KIETOYHOE JbIXxaHue. Poiib MUTOXOHAPHI B Iporeccax
OMOJIOTHYECKOTO OKHCIJICHHS. [{uxmaeckue peaKuy. OxuciuTeNnsHOe
¢dochopunuposanue. IlpeumymiectBa a’poOHOro myTH OOMEHa BELIECTB IEpea
aHa’pOOHBIM. DPPEKTUBHOCTH SHEPTETUUECKOT0 0OMEHa

2.5

Peakuuu marpuuHoro cunTesa. [IpyHINI KOMIITIEMEHTAPHOCTH B PEAKIMAX MATPUYHOTO
cuHTe3a. Peanu3anus HaciencTBeHHOW nHGopMaruu. ['eHeTHaecKuii Ko, ero CBOMCTRBA.
Tpanckpunuuss —  Marpuunelid  cuHTe3 PHK.  Ilpunnunsl  TpaHckpunmuu:
KOMIUIEMEHTAPHOCTh, AHTUIAPAJIIENBHOCTh, ACUMMETPHUYHOCTh. TpaHCiauus u €€
stamnbl. Yyactue TpancnoptHeix PHK B OnocunTese 6enka. YcnoBus OnocunTesa Oemka.
KoaupoBanue amunokuciot. Pons pubocom B OuocuHTe3e OenKa.

Opranuzanus reHoMa y TOpOKapuoT M JYKapuoT. Perynsduuss akTUBHOCTH TE€HOB Y
npokapuot. [umoreza omepona (@.Kako6, X.Mano). Perymsamus oOMEHHBIX
po1iieccoB B kieTke. KieTounslit romeocTas.
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Bupycsl — HekiieTouHble GOpPMBI JKH3HU U 00IHMTraTHbBIC apa3uthl. CTPOCHUE MPOCTHIX U
CIIO’KHBIX BHPYCOB, PETPOBUPYCOB, OakTeprodaros.

BupycHble 3a0oneBaHus deloOBeKa, KHBOTHBIX, pactenmit. CIIN/], COVID-19,
COIMAJIbHBIE M MEUIIMHCKUE MTPOOIEMBI

2.6

Knerounsnii nukin, ero mepuoabl u perymauus. Murepdaza u muto3. OcobeHHOCTH
IpoIeccoB, MpoTekaommx B HHTepdasze. I[loAroroBka KIETKHM K  JEJICHUIO.
[IpecunTeTnyecknii  (MOCTMUTOTHUYECKUH), CHUHTETHYECKUM M IMOCTCHHTETUYECKUMA
(IPEeMUTOTUYECKUI ) TIEPUOIBI UHTEP(A3BI.

Marpuunsiii  cunre3  JHK — perumkanmsa.  Ilpuanuner  permmmkanuu  JIHK:
KOMIUIEMEHTAPHOCTD, TOJIYKOHCEPBAaTUBHBIA CUHTE3, aHTUIIAPAJIJICIBHOCTh. MexaHus3m
perummkammu  JIHK. Xpomocombl. Crtpoenne xpomocom. Temomepsl W Telomepasa.
XpOMOCOMHBIM HabOp KJIETKH — KapuOoTUN. JIMIUIOMAHBIM M TramiouJHbIA HaOOpbI
XpoMocoM. ['omostornaHbIe XpoMOCOMBI. 110710BBIE XPOMOCOMBI.

I[eJIGHI/IC KJICTKU — MHTO3. CTaI[I/II/I MHUTO3a U NPOUCXOAAIIUMC B HUX IPOLUECCHI. Twuner
MMHTO34. KapI/IOKI/IHGS U IUTOKHNHE3. buonornueckoe 3HaueHue MUTO3A. PCFYJ'ISII_[I/ISI

MHUTOTHYCCKOI'O IMKJIa KJICTKH. HporpaMMI/IpyeMaﬂ KJICTOYHAs THOEIb — alloITo3.

CDYHKI_II/IOHaJ'ILHaﬂ I'CHOMHKaA

OpraHI/IBM KaK OMOJIOTHMYECKasi CHCTEMA

3.1

OI[HOKJIGTO‘-IHI)IG, KOJIOHUAJIBHBIC, MHOI'OKJICTOYHBIC OpraHu3Mbl W MHOI'OTKAHCBBLIC
OpraHu3MBEI.

@®opMbl pa3MHOKEHHsI OpraHU3MOB: Oecrosoe (BKJIIOYash BEreTaTMBHOE) U IOJIOBOE.
Bunet  Oecronoro  pa3MHOXKEHMs: IIOYKOBaHUE, CHOpYJsALuUs, (parMeHTanus,
KJIOHUPOBAHUE.

[TonoBoe pa3muHoxxkenue. IlomoBbie knmeTku, wnu ramersl. Meio3. Craguum Meiio3a.
IloBenenne xpomocom B Menosze. Kpoccunrosep. buonormueckmii cmbicia MenHo3a
Y TIOJIOBOTO Ipouecca. Meno3 U ero MecTo B )KU3HEHHOM IIUKJIE OPraHU3MOB.

[IpenzaponpimieBoe pasBurue. ['ameroreHes y IKMBOTHBIX. [lonoBble  Keme3bl.
OOpa3oBaHue M pa3BUTHE IMOJOBBIX KJeToK. CrnepmaroreHe3 M ooreHe3. CtpoeHue
MOJIOBBIX KJIeTOK. OIUIOAOTBOpPEHNE U SMOPHOHAIBHOE Pa3BUTHE KHUBOTHBIX. CrIOCOOBI
OILIOIOTBOPEHUS: HAPY)KHOE, BHyTpeHHee. [[apTeHorenes.

WunuBunyanbHOE pa3BUTHE OpraHu3MOB (oHTOreHes). Ctaguu sMOpHOreHe3a KUBOTHBIX
(ma mpumepe msrymku). JpoGmenue. Tumbl apoGnerus. OcoOeHHOCTH POOICHUS
MJIEKOITUTAIOIIMX. 3apOABIIIEBbIE JIUCTKU (racTpyssiiys). 3aKiajKa OpraHoB U TKaHEW U3
3apOJIBIIIEBBIX JINCTKOB. B3anMHOe BiMsAHUME wYacTell pa3BUBAIOLIETOCS 3apojblilia
(oMOpHoOHanbHAS WHAYKIMA). 3aKjiajka IJIaHa CTPOEHUsS >KUBOTHOTO KaK pe3ysbTaT
MepapXU4eCKUX B3aWMOJICHCTBUN TeHOB. BrusHue Ha >SMOpHOHANbHOE pa3BUTHE
Pa3IUUHBIX (PAKTOPOB OKPY’KAIOIIEH Cpe/Ibl.

Poct u pasButue xuBoTHBIX. [locTomOpuoHanbHbIl mepuon. Ilpsimoe u Hempsmoe
paszButue. PazButne ¢ meramop(o3oM y 0eCro3BOHOYHBIX M MTO3BOHOYHBIX KUBOTHBIX.
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buonornueckoe 3Ha4YeHHE NPSAMOrO M HENPSIMOIO PA3BUTHs, UX PACHPOCTPAHEHUE B
npupoze. Tunsl pocra KUBOTHBIX. DaKTOPBI PEryJsLUU POCTA )KUBOTHBIX U YEJIOBEKA.
Craauu nocTaMOPHUOHATIBHOTO PAa3BUTHUS y )KUBOTHBIX U 4eoBeKka. [lepro/pl oHTOoreHes3a
YeJI0BEKa.

Pasmuoxxenue u pasButue pacreHuit. I'amerodut u criopodur. Meiio3 B KU3HEHHOM
nukie pacteHuit. OOpa3oBaHue CIOp B Ipoliecce Meio3a. ['ameToreHe3 y pacTCHHIA.
OmnogoTBOpEeHHE U Pa3BUTHE PACTUTENbHBIX OPraHU3MOB. J[BOIHOE OIIOIOTBOPEHHE Y
IBETKOBBIX pacTeHuil. OOpazoBaHue W pa3BUTHE CEMEHU. MeEXaHW3MBbI PEryJIsSIuu
OHTOT€HE3a Y PACTEHHM U KUBOTHBIX

3.2

Hcrtopusi craHOBiIEHMSI M pa3BUTUS TE€HETUKU Kak Hayku. OCHOBHbIE TI'€HETUYECKUE
MOHATHSL U CUMBOJIBL. | 'OMOJIOTMYHBIE XPOMOCOMBI, AJUIEJIBHBIE T€HBI, AJIbTEPHATHBHBIE
IIPU3HAKY, JOMHHAHTHBIA U PELECCUBHBIN IIPU3HAK, TOMO3UI0TA, FETEPO3UTOTa, YACTAS
JUHUA,  TUOpuabl,  reHotun,  ¢eHoTun.  OCHOBHbIE  METOAbl  I'€HETHKHU:
rUOPUA0TOTMUECKUN, IUTOJIOTMYECKUM, MOJIEKYJISIPHO-T€HETHYECKUI

3.3

Monorubpuanoe ckpeuruBanue. [lepBbiii 3akoH MeHgenss — 3aKOH eIXWHOO0Opa3us
ruOpuI0B nepBoro nokojeHus. IlpaBuwio nomuHupoBaHusa. Btopoit 3akon Menaens —
3aKOH  paclieryieHus: npu3HakoB. LluTonmormyeckue OCHOBBI ~ MOHOTMOPHIHOTO
CKpeIIMBaHuA. [ MI10TE3a YNCTOTHI raMeT.

AHanmusupyromee — ckpemuBaHue.  IIpOMeKyTOUHBI — XapakTep  HAcCJeIOBAHMS.
Pacuienienne npru3HakoB NpU HEMOJIHOM JOMUHUPOBAaHUU.

HI/IFI/I6pI/II[HOC CKPCIIUMBAHUC. TpeTI/Iﬁ 3aKOH MGH,Z[CJIH — 3adKOH HC3aBHCHMOI'O
HaCJICOAOBaHHUA ITPU3HAKOB. HI/ITOJIOFI/I‘-IGCKI/IG OCHOBBI I[I/II‘I/I6pI/IIIHOFO CKpCIIMBaHUs.

CuemnieHHoe  HacnenoBaHue  npusHakoB. Pabotel  T. Moprana. CuerieHHOe
Haclle/IoOBaHHE TE€HOB, HApyLIEHHE CLEIUIEHUS MEXJy I'eHaMH. XpOMOCOMHAasi TEOpHs
HACJIeICTBEHHOCTH.

I'enernka mosa. XpOMOCOMHBI MEXaHU3M  ONpENENEHUs Mona. AyTOCOMBI
U TIOJIOBBIE XPOMOCOMBI. ['OMOrameTHelii M TrereporaMeTHblii moi. ['eHermyeckas
CTPYKTYpa IOJIOBBIX XpOMOcoM. HaciienoBanue Npu3HakoB, CLUEIVICHHBIX C IIOJIOM.

l'enorun kak nenocrtHas cucrema. [lmeloTponuss — MHOXKECTBEHHOE JEHCTBUE TI'EHA.
MHOXeCTBEHHBIHI AIICITU3M. B3aumonaeiictue HeaUIeIbHBIX TE€HOB.
Kommuiementapuocts. Onucras. [lonumepus

3.4

B3aunmopeiictBue reHotuna u cpeabl npu (popmupoBaHuu (¢eHoTtumna. M3meHunBOCTH
Ipu3HaKoB. KauecTBEHHBIE M KOJIMYECTBEHHBIE MPHU3HAKU. BHIbl N3MEHUMBOCTH:
HEHACJICACTBEHHAS U HACIECTBEHHAS.

MoudukanonHas n3MeH4YuBoCTh. Ponb cpeapl B GopMHupoBaHMM MOIM(UKAIIMOHHON
n3MeHunBoCTH. Hopma peakuuu npusHaka. BapranmoHHBIN psJ M BapuallMOHHAs KpHUBas
(B. Horanncen). CpolicTBa MOAU(PUKAITMOHHON N3MEHUYNBOCTH.

I'enoTnmnmyeckas W3MEHYMBOCTh. (CBOICTBA TEHOTHUIIMYCCKOM H3MEHUMBOCTH. BI/I,Z[BI
TeHOTHUITMYCCKOM M3MEHIHNBOCTH: KOM6I/IHaTI/IBHa$[, MyTallMOHHasl.
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KomOunaTtuBHass U3MEHUYMBOCTb. Meii03 M TOJIOBOM MpOIecC — OCHOBa KOMOWHATHBHOM
U3MEHYMBOCTU. Poilb KOMOMHATUBHOW H3MEHYMBOCTM B CO3JaHUM T'CHETUYECKOIO
pa3HO00pa3usl B IIpeienax OJHOrO BUA.

MyranmoHHass W3MEHYMBOCTb. BHIbBl MyTalMid: TE€HHbBIE, XPOMOCOMHBIE, I'€HOMHBIE.
CrioHTaHHBIE M MHAYLMPOBAaHHBIE MyTallMU. SIIepHbIe M LUTOILIA3MATUYECKUE MYTALWH.
Comarnueckue U 1ojoBble MyTauuu. [IpuurHbI BOSHUKHOBEHUS MyTaluil. MyTareHsl 1 X
BIMAHUE HA OpraHU3Mbl. 3aKOHOMEPHOCTM  MYTAUMOHHOIO  Ipolecca.  3aKoH
rOMOJIOTUYECKUX PSIIOB B HaciencTBeHHoM n3meHunBoctu (H.W. BaBunos). Buesaepnas
U3MEHYMBOCTb U HACJIEICTBEHHOCTD

3.5

Kapuorun uenoseka. MexayHapoaHas nporpamMma HCCIEAOBaHUS I'€HOMA 4eJIOBEKa.
Metoapl W3ydeHHMs] TEHETHMKM 4YeNIOBeKa: TIeHeaJOrM4ecKHil, OJIM3HELOBbIM, LHU-
TOFeHeTquCKHﬁ, HOHYJISIIII/IOHHO-CTaTI/ICTI/IIIGCKI/H\/JI, MOJIGKYJIﬂpHO-FGHGTI/IHGCKHﬁ.
CoBpeMeHHOE OIpeJeeHNe TIEeHOTUNA: TOJHOI€HOMHOE CEKBEHHUPOBAHHUE, T'€HOTHU-
nupoBaHue, B ToM uucie ¢ nomonipio [II[P-ananu3a. HacnencrBenusie 3aboseBaHus
yenoBeKa. ['@eHHblE U XpOMOCOMHBIE 0OJI€3HU ueloBeKa. bonesHun ¢ HacneacTBeHHOU
npeapacioJIOKCHHOCTBIO. 3HaueHne M€Z[I/IIIPIHCKOI71 TCHCTUKKW B IMPCAOTBPALICHUN U
JICUEHUH FeHETUYECKUX 3a0o0eBanmii yenoBeka. CTBOJIOBBIE KIIETKU

3.6

JomecTukanus U CeJeKIMs. 3apOoXKACHHE CEICKUMU | JOMECTUKAIMK. Y4YECHHE
H.. BaBunoBa o 1eHTpax IpOMCXO0XKIEHHUSI U MHOrooOpa3usl KylIbTypHBIX pacTeHuil. Posb
CEJICKIIMU B CO3/JaHUU COPTOB PACTEHUM U MOPOJI >KMBOTHBIX. COpT, OO/, ITaMM. 3aKOH
TOMOJIOTUYECKUX PSIIOB B HaciencTBeHHOM m3meHunBoctr H.U. BaBuiosa, ero 3HaueHnue
JUTSI CENIEKIIMOHHOM PabOoTHI.

Metoapl  cenekIMOHHOM  paboTel.  MckyccTBeHHbIE  OTOOp:  MAaccoBbIi U
WHAWBUYAIbHBIA. OTanbl KOMOMHAIIMOHHOM cesekuuu. VcnblTaHue npou3BoauTeNeit
1o MoToMcTBY. OTOOp MO T'€HOTHITY C MOMOILBIO OLIEHKU (PEHOTHIAa MOTOMCTBA U OTOOP
10 TEHOTUITy ¢ moMouisio aHanuza JJHK.

HckyccTBeHHBI MyTareHe3 Kak METOJ CEJIeKIIMOHHOW paboThl. PaguanvoHHBIA U
XUMUYECKUM MyTareHe3 KaK WCTOYHHK MYTalluid Yy KYJIbTYPHBIX (OPM OpraHHU3MOB.
Hcnonb30BaHrne T€HOMHOTO PENAKTUPOBAHHUS M MeTOJ0B pekoMOmHaHTHBIX JJHK mms
MOJYYEHUSI UCXOJHOTO MaTepraia i CEJICKIIUH.

[lomyuenne  momumonnoB.  BHyTtpuBunoBas — ruOpuamsanus.  biuskoponcTBeHHOE
CKpelIvBaHue, Wi HHOpuUHT. HepoacTBeHHOE ckpermBanue, Win ayropuauHr. ['ereposuc
u ero npuunHel. Mcnone3zoBanue rereposuca B cenekiuu. OtnanéHHas ruOpuan3anys.
IIpeononenne Oecruioaus MEXKBHIOBBIX T'MOpPHUAOB. JlOCTIDKEHHS CeNeKIUM pacTeHUH U
YKMBOTHBIX

3.7

OOBeKThI, WCHONB3yeMble B OHOTEXHOJIIOTHH, — KJIETOYHBIE U TKAHEBBIE KYIBTYPHI,
MHUKPOOPTaHU3MBI, UX XapakTepucTuka. TpaauiroHHas OMOTEXHOJIOTHS: XJIeOOoTeueHHe,
MONTyYeHHE KHUCIOMOJIOUHBIX MPOAYKTOB, BHHOAENTHE. MUKPOOMOJIOTHUYECKUI CHHTE3.
OOBEeKTH MUKPOOHMOJIOTHUECKUX TexXHONOTHi. [Ipon3BojcTBO Oenka, aMUHOKHCIOT |
BUTaMUHOB. VICKyCCTBEHHOE OIUIOJOTBOPEHHE. PEKOHCTPYKIIMS SHULEKIETOK M KIOHUPO-
BaHHUE )KUBOTHBIX. METO/] TpaHCIUTAHTAITUY SIEP KIIETOK.

XpOMOCOMHas U reHHasi HHXeHepus. VICKyCCTBEHHBIN CUHTE3 T'€Ha U KOHCTPYUPOBAHUE
pekomOuHanTHBIX JIHK. JlocTmkeHMsT ¥ TEpPCHEKTHBBI XPOMOCOMHOW W TEHHOM
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HWHXXCHCPUMU. MGILI/II_[I/IHCKI/IG OMOTEXHOJIOTUH. VICIOIb30BaHUE CTBOJIOBBIX KIICTOK

CucreMa 1 MHOT0OOpa3ye OpraHuIecKoro Mupa

4.1

buonornyeckoe pasHooOpazue opraHu3moB. CoOBpeMEHHas cHCTEMa OPraHU4ecKOro
mupa. [IpuHnuner knaccupukanuu opranu3MoB. OCHOBHBIE CHCTEMAaTHUYECKUE TPYIIIIbI
OpraHU3MOB.

OCoOEHHOCTH CTPOCHUS H KHU3HEEATSIFHOCTH OJHOKIETOUHBIX OpraHu3MoB. baktepun,
apxeW, OIHOKJETOYHble TIpHOBl, OIHOKJIETOYHBbIE BOJOPOCIH, JPYrUe MPOTUCTHI.
Kononunansaple opraHusmbl. J[BHKEHHE OJHOKIETOYHBIX OpPraHM3MOB: amMEOOMIHOE,
KTYTUKOBOE€, PECHHUYHOE. 3allluTa y OJHOKIETOYHBIX OpPraHu3MoB. Pa3npaxumocTs y
OJIHOKJIETOYHBIX OpraHu3MoB. TakcHuChl

4.2

MHorokieroynsle pacreHus. B3auMOCBA3b YacTeld MHOIOKJIETOYHOIO OpraHu3Ma.
TkaHu, opraHel U CHCTEMBl OpPraHOB MHOTOKJIETOYHOIrO opraHusma. OpraHumsm Kak
enuHOe 1enoe. TkaHW pacTeHWid. TUIBI pPaCTUTENBHBIX TKaHEH: oOpa3oBaTenbHas,
IIOKPOBHasl, IPOBOJAILAs, OCHOBHAsI, MexaHHuecKasi. OCOOEHHOCTH CTPOEHHUs, PYHKIHIT
Y PacIoOJIOKEHUS] TKAHEW B OPraHax pacTeHU

4.3

BereratuBHble M TI'eHEpaTUBHbIE OpraHbl pacreHud. (DyHKIUUM OpPraHOB M CHUCTEM
opranoB. Kapkac pacrenHuid. JIBUKEHHME MHOTOKJIETOYHBIX PACTEHUI: TPOIMU3MBI M
HacTud. [loryomenre BoAbl, YIJIEKUCIIOTO I'a3a U MUHEPAIBHBIX BEUIECTB PACTCHUSAMMU.
Hpixanue pacrenuid. [Iuddysus razoB yepe3 MOBEPXHOCTh KIETKH. TpaHCIIOPTHBIE
CUCTEMBbI pacTeHHMH. BblaeneHne y pacTeHHMi. 3allluTa y MHOTOKJIETOYHBIX PACTEHUH.
Kytukyna. Cpencra nacCUBHOM U XMMHUECKOH 3a1IUThl. DUTOHIIMUIBI.

PaSI[pa)KI/IMOCTB U perysausa 'y OpraHHu3MOB. P A3APAXKUMOCTE MU peryjaguda  y
MHOT'OKJICTOYHBIX paCTeHI/If/'I. PocrtoBrie B€IICCTBA U UX 3HAYCHUC

4.5

MHOroOKJIETOYHbIE KUBOTHBIE. B3aMMOCBSI3b YacTe€ld MHOTOKJIETOYHOTO OpraHu3Ma.
TkaHu, opraHbl MU CHUCTEMBl OpPraHOB MHOTOKJIETOYHOIro opraHu3ma. OpraHusm Kak
enuHoe 1enoe. I'omeocra3. TkaHMW KWBOTHBIX M YelOBEKa. THMBI >KMBOTHBIX TKaHEM:
SMUTENUaNbHAs, COEAUHHUTENbHAsl, MbIIeyHas, HepBHas. OCOOEHHOCTH CTPOCHUS,
(GyHKIMI 1 pacIioIOKEHUsI TKaHEeH B opraHax )KMBOTHBIX U YEJIOBEKa

4.6

Oprassl U CUCTEMBI OPraHOB >KMBOTHBIX. DyHKIIMK OpraHoOB M cucTeM opraHoB. Omnopa
Tena opraHu3MoB. CKeneTbl OJHOKJIETOYHBIX M  MHOTOKJIETOYHBIX KHUBOTHBIX.
HapyxHblii 1 BHyTpeHHM ckeneT. CTpOEHUE U TUIIBI COEIMHEHUS KOCTEH.

JIBr>KeHME MHOTOKJIETOUHBIX KUBOTHBIX. [IuTanue xuBOTHBIX. [IuTaHne MO3BOHOUHBIX
KUBOTHBIX. JIpixanue xuBOTHBIX. KoxHOE nbixanue. XKadepHoe u 1€royHoe bIXaHue.

JIpIXaHWe TO3BOHOYHBIX MXUBOTHBIX. OJBOJIOLUOHHOE YCIOXHEHUE CTPOEHUS JETKUX
IMO3BOHOYHBIX JKMBOTHBIX. J[pIXxaTenmbHas cHCTeMa dYejoBeKa. MexaHW3M BEHTHIISIUU
JIETKUX y MITHI] u MJIEKOITUTAIOIINX. Tpancnopr BEIIIECTB
y Opranu3moB. TpaHCHOPT BEHIECTB y KUBOTHBIX. KpOBEHOCHas cucrema u €€ Oprassbl.
KpoBeHocHass cuctema TO3BOHOYHBIX  KMBOTHBIX. Kpyrm  KpoBOOOpamieHwus.
OBOJIIOIIMOHHBIE ~ YCIOKHEHUS CTPOEHUS KPOBEHOCHOM CHCTEMBI TO3BOHOYHBIX
KUBOTHBIX. Bpinenenue y opranusmoB. Breinenenue y xuBOTHbIX. COKpaTUTENbHBIE
Bakyosi. Opransl BblieneHus. CBA3b MOJIOCTH TeJla ¢ KPOBEHOCHOM M BBIAEIUTEILHON
cucteMaMu. BblfienieHre y TO3BOHOYHBIX JKUBOTHBIX. 3alllUTa Y MHOTOKJIETOYHBIX
KUBOTHBIX. [IOKpPOBBI U UX TPOU3BOAHBIE.
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Paznpaxumoct W peryisinus y OpraHu3MoB. Pa3gpakMMOCTh y OJHOKJIETOYHBIX
opranu3moB. Takcucel. Pa3apakuMOCTh M peryyisiliisi y MHOTOKJIETOYHBIX PAaCTEHUU.
PocrtoBbie BeniecTBa 1 X 3HaYCHHE.

HepBHas cucrema u peiaeKkTopHas perysius y MHOTOKJIETOYHBIX JKUBOTHBIX. HepBHas
CUCTEMa U €€ OTAEBl. DBOJIIOLMOHHOE YCIO)KHEHHE CTPOCHMSI HEPBHOM CUCTEMBI Yy
KUBOTHBIX.

Pazpabotka anropuTMoB U nporpamm Juist 3pPeKTUBHON (YHKIIMOHATBHON aHHOTALIUH
T€HOMOB, TPAHCKPHUIITOMOB, IPOTEOMOB, META00JIOMOB MHUKPOOPTaHHW3MOB, PAcTCHHH,
KMBOTHBIX U YEJIOBEKa

OpFaHI/ISM YCJIOBEKA U €TI0 3JOPOBLEE

5.1

Opranel ¥ CUCTEMBI OpPraHoB uyesnoBeka. OTnenabl TOJIOBHOTO MoO3ra IO3BOHOYHBIX
KUBOTHBIX. Pedexkc u pednexropHas ayra. be3ycioBHble U YCIOBHBIE pPEQIIEKCHI.
I'ymopanbHas peryisuuss ¥ SHJIOKPHUHHAs CHCTEMa >KMBOTHBIX W 4yenoBeka. JKenesbl
SHIOKPUHHOM CUCTEMBI U UX TOpMOHBI. JleiicTBue ropMOHOB. B3auMoCBs3b HEPBHOU U
SHIOKpUHHOW cucTeM. ['umoTtanamo-runodusapHas cuctema. Pediexc u peduiekropHas
nyra. besycnoBHbIe U YCIOBHBIE peIeKChI

5.2

3amura opraHuzMa oT OonesHed. VMMMmyHHast cuctema uenoBeka. KiierouHblii u
TYMOpaJbHBIA ~ UMMYHHUTET.  Bpoxa€HHBIN, NOpUOOPETEHHBIM  crienuduyecKuit
nMMyHUTeT. Teopus KiIOHaIbHO-ceNeKTUBHOTO mMMyHuTeta (I1.Opmux, ®.M.bepser,
C.Tonerasa). BocnanutenbHble OTBETHI OPTaHU3MOB. PoJb BpOXKAEHHOTO HIMMYHHUTETA B
pa3BUTHUH CUCTEMHBIX 3a00JI€BaHUN

5.3

KpoBeHocHast cucrema u e€ opranbl. Cep/iie, KDOBEHOCHBIE COCYIbl U KpoBb. Kpyru
KpoBooOpanienus. Pabora cepiia u €€ peryJsus

5.4

Hbixanue uenoBeka. [ud¢ysus ra3zoB uyepe3 MOBEPXHOCTh KIETKU. JlpixaTenbHas
cucreMa 4eyioBeka. JlpIxaTesnbHas MOBEPXHOCTb. Perymsanus npixaHus. JlpIxarteibHble
00BEMBI

5.5

[InmeBapurenbHas cucremMa  4enoBeka. OtTxaensl  NHIIEBAPUTEIBHOIO  TPAaKTa.
[InmeBapuTenpHble )Kene3bl. BHYTPHUIIOIOCTHOE M BHYTPHUKIIETOUYHOE MUIEBAPEHHE

5.6

IlokpoBel M wux mpousBoaHble. Opranbl BbigeneHusa. Ilouku. Crpoenne u
¢byHKIIMOHUpOBaHHe HedpoHa. DuibTpanus, cekpeuuss U oOpaTHOE BcachblBaHUE Kak
MeXaHU3MBbl pabOThl OpraHoB BblAeIeHU. OOpa3oBaHuE MOYHU Y YETIOBEKA

5.7

Z[BI/I)KGHI/IC YyeJIoBeKa: MbllieuHas cucrema. CKelleTHEIe MBIIIOBI U UX pa60Ta. CTpOeHI/Ie
U TUIBI COCTUHEHUS KOCTEH

Teopus 3Bontonuu. PazButue xu3Hu Ha 3emie

6.1

OpomonuonHas Teopusi Y. JlapBuna. IlpeamnochuikM BO3HMKHOBEHMSI JapBHUHH3MA.
XXu3Hb 1 Hay4yHas nearenbHocTh Y. JlapBrHAa.

JIBwxymue cwibl dBoionnu BugoB 1o Y. JlapBuHy (BBICOKass HWHTEHCHBHOCTH
Pa3MHOXKEHUS OPTaHU3MOB, HACJIEICTBEHHAS U3MEHUYUBOCTh, 00pb0a 3a CYIIECTBOBAHUE,
€CTECTBEHHBIN U UCKYCCTBEHHBIN 0TOOD).

Odopmnenne cunteTnueckoil Teopun sBomtonuu (CTD). HelitpanbHas Teopus
sBomtorK. CoBpeMeHHas HBOJIOIMOHHAs OMOJIOrHs. 3HaYeHHE 3BOIOLMOHHON TeOpuu
B (hOpMHpPOBAHUH €CTECTBEHHO-HAYUYHOU KapTHHBI MUpa

6.2

HOHy.TISIHI/ISI KakK J3JICMCHTapHasA CIWHHIA SBOJIIOIHH. COBpeMeHHBIe METOABI OLCHKH




Kon

IIpoBepsieMblii 3J1eMEHT COAEePKAHMS

TEHETHYECKOro pa3zHooOpasusi M CTPYKTypsl momyisinuil. M3menenue renodonma
HOMYJISIIMU  KaK 3JEMEHTApHOE HBOJIOLMOHHOE SBICHHE. 3aKOH TEHETHYECKOTO
paBHoBecus [x. Xapau, B. BaiinGepra.

OneMeHTapHble (aKTOPBl (IBMXKYIIME CHIIBI) HBOJIONUH. MyTaIlMOHHBIA TIpoIecC.
KomOunatuBHass wu3MeHUMBOCTh. [JIpeiid) TEeHOB — clydailHble HEHaIpaBJICHHBIC
M3MEHEHHS YacTOT ajuieniei B nomyasaiusax. Dddexr ocnoBatens. Murpauuu. Uzonsmus
MONYJISALHN: Teorpaduueckas (mpocTpaHCTBEHHAs ), OMoJIoTHYecKas (pernpoayKTUBHAs).

EcrecTBeHHbIil 0TOOp — Hampapistomuil ¢aktop 3Bostonuu. MOpMbl €CTECTBEHHOIO
orOopa: ABWXYIIMNA, CTAOWIM3UPYIOLINH, paspbiBatomuid (Au3pynTuBHBIN). [lomoBoii
otbop.

[TprucrocoOIeHHOCTh OPraHM3MOB KakK pPe3yJbTaT MHUKPOIBOJIIONUH. BO3HUKHOBEHHE
npucrnocobaeHuit  y opranu3moB.  Apomopdo3sl M uauoasantaumu. I[Ipumepst
MPUCIIOCOOTICHNUH Yy OpraHu3MOB. OTHOCUTENBFHOCTH MPUCIIOCOOIEHHOCTH OPTaHU3MOB.

Bun, ero kputepuu u crpykrypa. BunooOpasoBaHue kak pe3yjabTaT MUKPOIBOJIOIMH.
W3omnsmus — kinroueBoit paxkTop BumooOpasoBanus. [yt u cnocobsl BUI000Opa3oBaHMUs:
ajionaTpuieckoe (reorpauyeckoe), CHUMIIATPHUECKOE (IKOJIOTHYECKOE), «MTHOBEH-
HOe» (MOoNMUILTONAU3alus, THOpuAn3anus). JTuTenbHOCTh BOTIOIMOHHBIX MTPOILIECCOB.

MexaHu3mbl HOpMUPOBAHUS OHOJIOTHYECKOTO pa3HOOOpa3usl.
Ponp oBomronoHHO Ouosiornn B pa3palOTKE HAy4YHBIX METOAOB COXpPaHEHUS

O6uopazHooOpaszus. MHUKPOIBOIIONMS W  KOIBOJIOLMS MAapa3uTOB M HUX XO3SEB.
MexaHu3mbl (HOpMHUPOBAHMS YCTOMYMBOCTU K aHTUOMOTUKAM U cIOCOOBI 00pbOBI ¢ HEl

6.3

MeTOI[BI HN3YUCHUA  MaKpOSBOJIOIHH. IlaneoHTOIOrMYSCKHE MCTOAbl H3YUCHUA
OBOJJIIOIMH. HepCXO)IHBIe (I)OpMBI )51 (bPIJ'IOl"eHeTI/I‘leCKI/Ie pAABI OPraHU3MOB.

buoreorpaguueckue meronpl u3ydeHus sBomonuu. CpaBHeHHe (iopbl U (dayHbI
MaTepUKOB U OCTpOBOB. buoreorpaduueckue oGmactu 3emian. Bunsl-sHaIeMHKH U
PEJUKTBHIL.

OMOPHOJIOTHYECKHE U CPABHUTEIBHO-MOP(POIOTUUECKUE METOIBI U3YUEHHUS IBOJIOIHH.
['eHeTnueckne MexXaHU3Mbl DBOJIIOLIMA OHTOTE€HE3a U IOSABJICHUS SBOJOLMOHHBIX
HOBIIECTB. ['OMOJIOTMYHBIE W AHAJOTMYHBIE OpraHbl. PyauMeHTapHblE OpraHbl |
aTaBU3Mbl. MOJEKYyISpPHO-TEHETUYECKHE, OMOXUMUYECKUE U MaTeMaTHUYECKUe METOJIbI
W3y4YECHHUSI HBOJIOUMH. ['OMosornuyHbie TeHbl. COBpPEMEHHbIE METOABI MOCTPOCHUS
(UITOTEHETUUECKUX JIEPEBBEB.

XpOMOCOMHLIC MyTalll1 U 5BOJIFOTHUA 'CHOMOB.

O6mme 3akoHOMEpHOCTH (TpaBWia) HdBoOMONUH. HeoOpaTuMocTh  JBOJIOIHH.
AnanTtuBHas paguaiys. HepaBHOMEpHOCTh TEMIIOB YBOIOIHI

6.4

HayuHnble rumoTe3sl NMpOUCXOXKIEHUS JKU3HM Ha 3emiie. AOHOreHe3 U MaHCIEepMUsl.
JloHay4Hble TIPEJICTABICHUS O 3apOXKJIEHUM KU3HM  (KpeaunoHHM3M). [umoresa
IIOCTOSIHHOTO CaMO3apOKJIECHMs JKW3HM M €€ onpoBepkeHne omnsitaMu D. Penw,
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JI. Cnamnanuanu, JI. Ilactepa. [IpoucxoxaeHue >xM3HU U aCTPOOUOJIOTHSL.

OcHoOBHBIE JTambl HeOopraHuyeckod sBomouuu. I[lmanerapnas (reonoruyeckas)
sBOIIIOLIMSL. XUMHUYECKas 3BOJIONUSA. AOHMOTEeHHBIH CHHTE3 OpPraHMYeCKUX BEILIECTB M3
neopraamueckux. Oneir  C. Mmmnepa wu . FOpu. OOpa3oBanwe TOITUMEPOB W3
moHoMepoB. KoatnepBarnas rumote3a A.W. Onapuna, rumnoresa MepBUYHOrO OylIbOHA
JIx. Xonpaeina, reHernueckas rumnore3a . Mémnepa. Pu6o3umser (T. Uek) u rumoresa
«vmpa PHK» V. I'nnbepra. ®opmupoBanrne MeMOpaH ¥ BOZHUKHOBEHHUE TPOTOKIIETKH.

I/ICTOpI/Iﬂ e u MeTOoAbl €€ N3Yy4YCHUA. Hckonaemnie OPraHnu4€CKHUEC OCTaTKH.
FGOXpOHOHOI‘ Ui U €€ METObL OtHocuTenbHAsE W a0CONIOTHAsS TCOXpPOHOJIOrUs.
FGOXpOHOJ'IOFI/ILIeCKaH IIKaJjia: 50HBI, OpbI, ICPUOABI, SIIOXH.

HaganpHbIe dTaITnl OpFaHH‘IeCKOi/JI 3BOJIOIIUH. IlossBieHME M 9BOJIIOI WA NEPBBIX KIIETOK.
Opomonuss  MeTtabonu3Mma. Bo3HMKHOBeHHMe T1epBbIX 3KocucTeM. CoBpeMeHHbIE
MUKpOOHBIE ~ OMOIUIEHKM  KaK  aHajlor  NepBbIX Ha  3emiie  COOOIIECTB.
CrpomaTonutsl. [IpoKkapuOTHl 1 YKapUOTHI.

[Ipoucxoxaenune 3ykapuot (cuMOMOreHe3). DBOIIOLNHUOHHOE MPOUCXOKIECHIUE BUPYCOB.
[IpoucxoxaeHne MHOTOKJIETOYHBIX OPraHu3MoOB. BO3HUKHOBEHHME OCHOBHBIX TPYIIII
MHOTOKJIETOYHBIX OPTaHU3MOB.

OcCHOBHbBIE 3Tambl 3BOJIOLUM BbICHIMX pacTeHuil. OCHOBHBIE apoMOpP(O3bl pacTEHHI.
Beixon pacrenunii Ha cymy. [losiBieHME CIIOPOBBIX PACTEHHHM M 3aBOECBAHME MMU CYILH.
Cemennble pactenus. [IponcxoxkaeHne IBETKOBBIX PACTEHUH.

OcCHOBHBIE 3Tamnbl IBOJIIOIUU KHBOTHOTO MHpa. OCHOBHBIE apoMOp(]o3bl KUBOTHBIX.
Bennckas ¢ayna. KemOpuiickuili B3pbIB — MOSIBJICHHE COBPEMEHHBIX THIOB. llepBbie
XOpJIOBbIe KUBOTHBIC. JKM3HB B BOJE. DBONIONHMSA TO3BOHOUYHBIX. [IpoucxokneHue
ampubuii uw pentwmii. [IpoucxokaeHME  MIIEKONUTAIOMUX ¥ OTHIl.  [IpuHIUD
KiroueBoro apomopdosa. OcBoeHre OECrO3BOHOYHBIMU M TIO3BOHOYHBIMU JKHBOTHBIMU
CYILIH.

PasButue xu3HM Ha 3emie MO 3paM M IEPUOAAM: apXeH, MPOTEpPO30M, MajIeo30i,
Me3030M, KaiHo30#. OOIas XapakTEepUCTHKa KJIMMaTa U TEOJOTMYECKUX IPOIECCOB.
[TosiBiieHHe W paclBET XapaKTEPHBIX OPTaHMU3MOB. YTJIe0Opa3oBaHUE: €ro YCJIOBUS U
BJIMSIHME HA TA30BBIA COCTaB aTMOC(EPHI.

MaccoBbie BBIMHUpAaHUA — 3KOJOTHYCCKHUE KPU3HCHI IMPOIIIOTO. HpI/I‘-H/IHI)I n CICACTBUA
MaCCOBBIX BBIMI/IpaHI/II\/'I. COBpCMCHHBIfI 9KOJIOTUYECKUI KpH3uc, €ro 0COOEHHOCTHU

6.5

Pazgensr n 3aga4un AHTPOIIOJIOTHUH. MeTOJII)I AHTPOIIOJIOTUH. CranoBieHne
Hpe,Z[CTaBJ]eHI/Iﬁ O MPOUCXOKICHNUU YCIIOBCKA. COBpCMCHHBIe HAaYYHBIC TCOPHUH.

CXoncTBO 4YenmoBeKa C JKMBOTHBIMH. CHCTEMAaTHYeCKOe TIOJOXKEHHE 4YellOBEeKa.
CBuIeTENbCTBA CXOJICTBA YEJIOBEKA C JKMBOTHBIMH: CPaBHUTEIHHO-MOP(DOIOTHYECKUE,
aMOpuosoTHIecKue, (HU3NO0JIOTO-OMOXUMHUYECKHE, TToBeAeHYecKrne. OTIuuus YeloBeKa
OT >XKMBOTHBIX. [IpSIMOXOKIEHUE U KOMIUIEKC CBS3aHHBIX C HUM NpPU3HAKOB. Pa3BuTHe
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TOJIOBHOT'O MO3Ta U BTOPOW CUTHAJIBHOW CUCTEMBI.

JBwxynme cuibl  ((pakTopbl) aHTpomoreHe3a: OWOJIOTUYECKHE, COIUAJbHBIC.
CooTHouleHne ONOJIOTHYECKUX U COLUANIBHBIX (DAKTOPOB B aHTPOIIOI€HE3E.

OCHOBHBIE CTaJuU aHTPOIOreHe3a. ABCTPAJONUTEKH — JBYHOTME MPEIKH JIFOJCH.
YenoBek ymenblid, MEpBbIE U3TOTOBICHUs OpyAHMM Tpyda. UermoBeK NpAMOXONAIIMNA U
MEePBbIN BBIXOJA JIOACH 3a mpeaenbl Adpuku. YenoBek reidaenbOeprckuii — o0
MpEeAOK HEAHJIEPTAIbCKOTO YEJIOBEKa W YeJOBEKa pa3yMHOro. YenoBek HeaHIep-
TAJIbCKUM KaK BUJI JIFOACH XOJOJHOTO KiInMaTa. YelloBeK pa3yMHbIi COBPEMEHHOTO THUIIA,
JICHUCOBCKHI YEJIOBEK, OCBOCHNE KOHTHHEHTOB 32 TipeenaMu AQpuky.

DOBOJIIOLIUS COBPEMEHHOI0 4ejoBeKa. EcTecTBeHHBIH OTOOp B HOMYJALMIX YeslOBEKa.
MyranuoHHbI Tponiecc ¥ monmuMopdusM. llomynsiuoHHBIE BOJHBI, Ipeld reHos,
MUTpanus u «3QpQPeKT OCHOBATENN» B HOMYJIALUIX COBPEMEHHOI0 YeJIOBEKa.

Yenoseueckue pacel. [lonstue o pace. bonbuive pacel: eBponeouaHas (eBpasuiickas),
aBCTpaJo-HerpouiHas (dKBAaTOpUajbHAs), MOHIOJIOMAHAs (a3MaTCKO-aMEpPUKAHCKas).
Bpemss u mytu pacceieHus 4ejoBeKa IO IulaHeTe. EJAMHCTBO uesnoBedecKux pac.
Hayunast HecocToATeNnbHOCTh pacu3Ma. lIpucrocoOneHHOCTh YenoBeKa K pa3HbIM
YCIOBUSAM OKpY»Karoliei cpenpl. BiausiHue reorpadudeckoil cpensl U apelida reHoB Ha
MOp}oIIoruio U HU3HOIOTHIO YeTIOBEKA

OKOCHCTEMEI U IMpUCymue MM 3aKOHOMCPHOCTHU

7.1

Pa3nens! u 3agaun sxosoruu. CBsi3b HKOJIOTUHU C IPYTUMHU HAYKaMHU.

Mertoab! 3konoruu. IloneBbie HaOMOACHNSA. DKCIEPUMEHTHI B 3KOJIOTHUU: TPUPOIHBIE U
nabopaTtopHble. MojenupoBaHie B OSKOJIOTMH. MOHUTOPHHI OKpYXKAlOIIEH Cpeabl:
JIOKAJIbHBIN, PETUOHAIBHBIN U TI100aIbHBIN

7.2

Okosjorudeckue (QakToppl U 3aKOHOMEpHOCTHM uX jAeiictBus. Knaccuduxarms
9KOJIOTHYECKUX (hAaKTOpOB: abuoTHyeckue, OUMOTHYECKHE, aHTpororeHHsle. OOmue
3aKOHOMEPHOCTH  JICHCTBUS ~ DKOJIOTHYECKHX  QakTopoB. [IpaBuio MuHUMyMa
(K. lmpenrens, 0. JInbux). TonepaHTHOCT. ODBPUOMOHTHBIE U CTEHOOMOHTHBIE
OpTaHU3MBI.

Abuotnueckue ¢akroppl. CBer Kak »sKosornueckuid Qaxrtop. JlelicTBue pa3HBIX
YYacCTKOB COJIHEYHOI'O CIIEKTpa HAa OpPraHM3Mbl. DKOJIOIMUYECKHE TPYIIIBI PaCTEHHH U
YKUBOTHBIX 10 OTHOIIEHUIO K cBeTYy. CUTHambHas poJib cBeTa. DOTONEPUOAN3M.

Temmneparypa kak skonorudeckuid (axrop. JleWcTBue TemrepaTrypbl Ha OpPraHU3MBI.
[TolikmitoTEpMHBIE ¥ TOMOMOTEPMHBIE OpPraHU3Mbl. ODBPUTEPMHBIE W CTEHOTEPMHBIE
OpraHU3MBl.

Brnaxknocts kak skojormueckuii dakrtop. [IpucmocobneHuss pacTeHuii K MOAEp:KaHUIO
BoaHoro Oananca. Kimaccudukanusi pacteHuil mo oTHomeHUIo K Boje. [Ipucmocobnenus
YKUBOTHBIX K U3MEHEHHIO BOJTHOTO PEXUMA.

Cpenpl oOMTaHUS OPraHM3MOB: BOJHAs, HA3eMHO-BO3/AYILIHAs, NMOYBEHHAs, TIIyOWHHAas
MOJINOYBEHHAs, BHYTpHOpraHu3MeHHas. ®Ou3NKo-XUMUYECKHE OCOOEHHOCTH Cpel
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obuTaHust opranu3MoB. [IprucrnocoOeHns OpraHu3MOB K )KH3HH B PA3HBIX Cpeax.

buonoruueckue putmbl. BHemHue u BHyTpeHHHE puTMbl. CyTOUHBIE M TOJUYHBIE
putMsl. [Iprcnoco0aeHHOCTh OPraHu3MOB K CE30HHBIM U3MEHEHUSM YCIOBUN XKU3HH.

JXuznennsie Gopmbl opranu3MoB. [lonsTre o xu3HeHHON (opme. KuzHeHHbIE HOPMBI
pacTeHui: JepeBbs, KYCTapHUKHM, KYCTapHUYKHA, MHOIOJIETHUE TPaBbl, OJHOJIECTHHUE
TpaBbl. JKU3HEHHBIE (OPMBI KUBOTHBIX: T'HIAPOOUOHTHI, T'€OOHOHTHI, a’POOUOHTHI.
OcobeHHocTH CTpoeHUs U 00pa3a KU3HH.

buotnueckne ¢akropel. Buumbl OHOTHYECKMX B3aUMOJCHCTBUN: KOHKYpPCHIIHSI,
XHUIIHAYECTBO, cuMOM03 U ero ¢opmbel. [lapazutusm, koomeparus, MyTyaiu3M, KOM-
MEHCaJIM3M (KBapTUPAHTCTBO, HaxJeOHWYecTBO). Herpoduueckue B3auMoeHCTBH
(Trormmueckue, Qopudeckue, padpudeckne). 3HaUYCHUE OMOTHYCCKHX B3aMMOJICHCTBUI
JUIS CYIIECTBOBAaHUS OpPraHM3MOB B cpene oOurtanus. [IpuHIUI KOHKYPEHTHOTO
HCKIIFOYCHUS

7.3

DKOJIOTUYECKHE XapaKTepUCTUKH Tmomyiasuuu. llomynsmuss kak — OMoJOrmuYecKas
cucrema. Poib  HeoJHOpOAHOCTH cpelbl, (GuU3MYecKux OapbepoB U 0cOOEHHOCTEH
Ouosornu BHIOB B (HOPMUPOBAHMHM NPOCTPAHCTBEHHOW CTPYKTYpPHI MOITYJISLIUH.
OcCHOBHBIE TOKA3aTEJIN MOMYJISALUN: YACICHHOCTh, IUNIOTHOCTb, BO3pacTHAas M I10J0Bas
CTPYKTYpa, pO’KJaeMOCTb, IPUPOCT, TEMII POCTA, CMEPTHOCTh, MUTpALIUSI.

OKosorudeckas CTpykrypa nomyisuud. OLieHKa 4YMCIEHHOCTH nomyisinuu. /{uHamuka
oNyJisiMM U €€ peryisnus. buornueckuii nmoreHuuan nomnyssanuu. MopaenupoBaHue
OUHAMMKHU nonyssinud. Kpusble pocTta 4YMCI€HHOCTH NOIyisiuuu. Kpusble BbKUBaHUS.
Perynsmus yrcieHHOCTH MOMYJSIUI: poib (GAKTOPOB, 3aBUCAIIUX U HE 3aBUCAIINX OT
IUIOTHOCTH. DKOJIOTHYECKHE cTpaTeruu BUIoB (r- u K-ctparerun).

[Tonatue o0 »skomormueckoil Hume Buaa. MecrooOutanue. MHoromepHas MOZETb
skojornyeckor  Humwm k.M. XarunHcoHa. Pa3mepbl  OKOJIOTMYECKOW — HUIIM.
ITorenumanpHas U pealu30BaHHAs HUILLU.

BI/II[ KaK CHUCTCMa HOHy.TIS[I.[HfI. Apeanbl BHUOOB. BI/II[LI " UX JKU3HCHHBIC CTpPATCTHU.
3aKOHOM€pHOCTI/I IHOBCACHHUA H Mnrpaunﬁ JKMBOTHBIX. buojiornueckue WHBa3UH
JYKCPOAHBIX BUJIOB

7.4

CooOmiectBa opranu3smMoB. buoneHos3 u ero crpykrypa. CBsi3u MeXIy OpraHu3MamH B
OuoreHo3e. DkocucremMa Kak OTkpbiTas cuctema (A.JDk. Tencnn). @yHKIMOHATBHBIE
ONOKM OpraHu3MOB B JKOCHCTEME: TMPOIYIEHTHl, KOHCYMEHTBI, PEIyLEHTHI.
Tpoduueckue ypouu. Tpoduueckue nenu u cetu. AOGUOTHYECKHE OJOKU SKOCHCTEM.
[TouBsI ¥ MBI B 3KOCHCTEMaX. KpyroBopoT BeIIeCTB U MOTOK SHEPTHUU B SKOCUCTEME.

OcHOBHBIC TIOKa3zaTelIn JKOCHUCTEMbl. buomacca wu MpoaAYyKIU:. OKOJIOTHYECKUE
ImupaMuabl YUCCII, OroMacchl 1 OHECPTHH.

HanpaBneHHble 3aKOHOMEpPHBIE CMEHBI COOOIIECTB — cykieccuu. llepBuunbie u
BTOPUYHBIE CYKIIECCUM M WX INPUYMHBL. AHTPOIOIEHHBIE BO3JCHCTBHUA HA CYKLECCHH.
Knumaxcnoe coobmiectBo. buopazHooOpasue u moiHoTa KpyroBopora BEIIECTB — OCHOBA




Kon

IIpoBepsieMblii 3J1eMEHT COAEePKAHMS

YCTOMYMBOCTH COOOILIECTB.

[Ipupoanbie 3KOoCcUCTEMBI. AHTPOIIOI€HHBIE 3KOCUCTEMBI. ArposKocucTeMa. ArporeHo3.
Paznuuus Mexay aHTPOIOT€HHBIMU U IIPUPOJAHBIMU SKOCUCTEMaMHU.

Ypboskocucrembl. OCHOBHBIE KOMIIOHEHTHI ypOoskocucteM. [opoackas duopa u
¢dayna. CunHa"Tpomm3aius TOPOJACKON (hayHbl. buomorndeckoe © XO3sIICTBEHHOE
3HAYEHUE arpod’KOCUCTEM U ypOOIKOCHCTEM. 3aKOHOMEPHOCTH (QOPMHUPOBAHUS
OCHOBHBIX B3aUMOJICHCTBUI OPIraHU3MOB B SKOCUCTEMAX.

[lepeHoc »HepruM W BEHIECTB MEXIY CMEKHBIMH 3KOCHCTEMaMHU. Y CTOMYHBOCTH
OpraHU3MOB, IMOMYJALMN U SKOCUCTEM B YCIOBHUSAX ECTECTBEHHBIX U AHTPOIOTE€HHBIX
BO3/ICUCTBUI

7.5

buocdepa — obmieruranerapHas 0000uka 3eMid, TJIe CYIIECTBYET WM CYIECTBOBaIa
xu3Hb. Yuenue B.W. Bepnanckoro o Omocdepe. Obnactu Ouochepsr u e€ cocras.
XKusoe BemiecTBO Onocdepsl U ero GyHKIUU.

3aKOHOMEPHOCTH cymiecTBoBaHMs Ouocdepbl. OcobeHHOCTH OMOC(Ephl Kak TI00aTbHON
sKocucTeMbl. JluHamuyeckoe paBHOBecue B Ouochepe. KpyroBopoThl BeElIeCTB |
OMOTCOXMMHUYECKHE ITUKIIBI (YIiIepo/ia, a30Ta). PUTMHYHOCTE siBIIeHUH B OHochepe.

3onanbHOCTH OnOochepsl. [lorsarue o 6nome. OCHOBHBIE OMOMBI CYIIN: TYHIIPA, XBOWHBIC
Jeca, CMEIIaHHbIE U HIMPOKOJIMCTBEHHBIE JIECa, CTEIIN, CABAHHBI, IIyCTBIHU, TPOIIMYECKHE
neca, BbICOKOropbsi. Kimumar, pactutenbHbIi U 5KUBOTHBIH MUP OMOMOB CYIIH.

CtpykTypa ¥ (QYHKIHMS JKHBBIX CHCTEM, OIICHKA HX PECYpCHOTO TIOTCHIMada W
O6uocdepHbIX QyHKIHI

7.6

DKOJIOTHYECKUE KPU3UChl W UX MpUYHHBL. BoszaeiicTBue uyenoBeka Ha Oumocdepy.
3arps3Henue Bo3aynIHoU cpeabl. OxpaHa Bo3ayxa. 3arpsi3HeHue BoAHOM cpeasl. OxpaHa
BOAHBIX pecypcoB. Paspymienue mouBbl. OXpaHa IMOYBEHHBIX pecypcoB. M3menenue
KJIMMaTa.

AHTpOIIOTEHHOE  BO3JIEHCTBUE HAa PACTUTEIbHBIM W )KMBOTHBIM Mup. OxpaHa
PacTUTENBHOTO U )KMBOTHOTO MHpa. OCHOBHBIE IPUHIIUIIBI OXpaHbl IpUpoibl. KpacHbie
kHUTH. Oco60 oxpansiemble nmpupogHsie Tepputopun (OOIIT). boranndeckue cansl u
300JI0THYECKHUE MapKU.

OCHOBHBIE IPUHITUITBI YCTOWYMBOTO Pa3BUTHS Y€IOBEUECTBA U MPUPOIBI. ParinoHanbpHOe
MPUPOJIONIOIHL30BAHUE U COXPAaHCHNE OUOIIOTHYECKOT0 pa3HO00pasus 3eMiTu

TeMaTnuyeckoe NIAaHMPOBaAHUE

10 xknacc
No HauMenoBanue KoJsmnuyecTBo yacoB

DJIeKTpOoHHbIe (LM (ppoBbIE)
n/  pasgenqoBuTeM  Bcer  Kourposb  Ilpakrnyecku

o0pa3oBaTe/bHbIE PeCypChl
n NporpamMmasl 0 HbIE e padoThI

padoThl




1 buonorus xax 1 bu6mmoreka [JOK
HayKa https://m.edsoo.ru/7f41¢c292
5 ’KuBbie cuctembl 5 bu6mmoreka [IOK
U MX U3y4YCHHE https://m.edsoo.ru/7f41¢c292
bubmuoreka [JOK
3 broorit kIeTkit 2 05 https://m.edsoo.ru/7f41c292
XuMudeckas
4 OpraHu3aIus 10 1 bubmmorexa LIOK
https://m.edso0.ru/7f41¢c292
KJICTKH
5 Ctpoenue u 8 5 bubmuoreka [JOK
(GYHKIHUH KICTKH https://m.edsoo.ru/7f41¢c292
OOMeH BelecTB
6 0 npeBpaHIII;HHe 9 1 bubmuoreka [JOK
https://m.edsoo0.ru/7f41c292
SHEPTHH B KJICTKE
HacnencrBennas
7 uHbOpMaNHs U 9 05 bubmmoreka [IOK
peanusanus e€ B ' https://m.edsoo.ru/7f41¢c292
KJIETKE
8 JKuzHeHHBIM 6 1 bubmuoreka [JOK
LUK KJIETKH https://m.edso0.ru/7f41c292
9 E;ii;?;e 1 17 15 bubmuoreka [JOK
https://m.edsoo.ru/7f41c292
OpraHHU3MOB
10 E:if;ﬁem ' 8 15 bubmorexa LIOK
https://m.edsoo.ru/7f41c292
OpraHHU3MOB
I'eneTnka —
HayKa o
1 HACJIeICTBEHHOCT 5 05 bu6mmorexa [IOK
U https://m.edsoo.ru/7f41c292
M3MEHYHBOCTH
OpraHHU3MOB
3aKOHOMEPHOCTH
12 HaCJ'IelICTBI;HHOCT 10 1 bubmorexa [JOK
" https://m.edsoo.ru/7f41¢c292
13 3aKOHOMEPHOCTH 6 1 bubmuotexa [JOK
N3MEHUYHUBOCTH https://m.edso0.ru/7f41¢c292
14 I'eneTuka 3 05 bubmuorexa [JOK
YeloBeKa https://m.edsoo.ru/7f41c292
15 Cenekiust 4 1 bubnuotexa [JOK
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https://m.edsoo.ru/7f41c292

OpraHu3MoOB
b
16 | ommommacoxsn | 4 Bubmmorexa [10K
https://m.edsoo.ru/7f41c292
Ouoorus
17 PesepBHOE Bpems 1
OO0111e€ KOJINYECTBO 102 13

49acoB 110 IIporpamMmme



https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292

11 KUIIACC

KoanuecTBo yacos DJIeKTPOHHbIE
Ne | HawmmeHoBanmue
(uudpossbie)
n/  pasgeaoBuTeM Beer Konrtpoann — Ilpakrmuec
I NPporpaMmMsbI 0 ble padoThbI KHe padoThl 00pasoBaTeLHbIC
pecypcsl
3apoxaeHue u
pa3BUTHE bubnmoreka [JOK
3BOJIFOLIMOHHBIX 4 https://m.edsoo.ru/7f41
MpeACTaBICHUI cc74
B OHOJIOTUH
MUKpPOIBOIIOIH bubmmorexa [IOK
U e 14 2 https://m.edsoo.ru/7f41
PE3yNbTaThI ccr74
Maxpo3BoTrOIN bubmmoreka [JOK
U e 6 https://m.edsoo.ru/7f41
pe3yJIbTaThl cc/4
[IpoucxoxaeHu bu6mmoreka [JOK
€ U pa3BUTHE 15 1.5 https://m.edsoo.ru/7f41
»KM3HH Ha 3eMiie cc/4
IIpoucxoxacHu bub6nuorexa [IOK
€ 4eJoBeKa — 10 1 https://m.edsoo.ru/7f41
aHTPOIIOTeHe3 ccr4
Okonorus —
Hayka o
B3aMMOOTHOIIICH
UAX OpPraHU3MOB bub6nuorexa [IOK
u 3 0.5 https://m.edsoo.ru/7f41
HaJ0pTaHu3MeH ccr4
HBIX CUCTEM C
OKpYy>Karoleu
cpenoit
Oprammsmb bubnmoreka [JOK
cpea oG 9 15 https://m.edsoo.ru/7f41
cc/4
DKOJIOTHS BUJOB Bubmorexa LIOK
1 Tony AL 9 0.5 https://m.edsoo.ru/7f41
cc74
DKON0TUst
S - bubnmnoreka [JOK
12 0.5 https://m.edsoo.ru/7f41
DKOJIOTHYECKUE
ccr/4
CUCTEMBI
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buocdepa —

bubmuoreka [JOK

10 rinobanbHast 6 https://m.edsoo.ru/7f41
JKOCHCTEMA ccr/4d
UenoBek u bu6mmoreka [JOK

11 OKpYIKaroIas 6 https://m.edsoo.ru/7f41
cpena cc/4

12 PezepBHOE 3
BpeMs

OO6111ee KOJIMYECTBO 102 75

4acoB IO Mporpamme
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