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MNOACHUTEJIBHAS 3AIIMCKA

[Iporpamma no yueOHomy npenmety "buonorus” (manee - Ouosorus) Ha ypoBHE CpeJHEro OOIIero
oOpa3zoBanus pazpaborana Ha ocHoBe DenepanbHoro 3akona ot 29.12.2012 Ne 273-D3
«O6 obpazoBanuu B Poccumiickoit ®enepanun», ®I'OC COO, Konnenmuu mnpenojgaBaHus y4eOHOTO
npeamera «brosorus» u OCHOBHBIX MOJOKEHUH (enepanbHoil paboueii mporpaMMbl BOCTIUTAHUSL.

VYueOHnsiii npeamet «buonorusy yrayonéunoro ypoBHs uzydenus (1011 kiacchl) sIBIsieTCS OTHUM
U3 KOMIIOHEHTOB MNpeAMeTHON obnactu «EcTtecTBeHHO-Hay4Hble NpeAMeTb». COorjacHO MOJOKEHUSIM
OI'OC COO npoduiibHBIE yueOHBIE TPEIMETHI, H3y4aeMble Ha YIITYyOJIEHHOM YPOBHE, SIBJISIFOTCSI CITOCOOOM
muddepeHnmanui o0ydeHUsT Ha YpPOBHE CpEAHEro oOImero oOpa3oBaHHWs W TpPHU3BAaHBI 00ECIECYUTH
MIPEEMCTBEHHOCTb MEX/Iy OCHOBHBIM OOIIUM, CPEJHUM OOIIUM, CPEIHUM MPO(PECCHOHATBHBIM U BBICIIUM
oOpa3oBaHueM. B To xe BpeMs KaKIbld M3 3TUX Y4EOHBIX MPEIMETOB JIOJKEH OBITh OPUEHTHPOBAH Ha
MPUOPUTETHOE pelIeHUuE O00pa30BaTENIbHBIX, BOCIUTATENBHBIX M PAa3BUBAIOLIMX 3a]ady, CBSI3aHHBIX C
npodopueHTanyeil o0yJaromuxcs W CTUMYJIHMPOBAHHEM HMHTEpeca K KOHKPETHOH 00JacTh HaydyHOTO
3HaHUS, CBA3AHHOTO C OMOJIOTHEN, METUIIMHOM, YKOJIOTHEH, IICUXOJIOTHEN, CHOPTOM WJIHM BOCHHBIM JIETIOM.

[IporpamMma no yuebHoMy mpenmMery "buonorua" naér npeactaBieHue O LENU U 33a4axX U3Y4YCHUS
yuebHoro mpeamera «buosjorus» Ha yriiyon€HHOM YpOBHE, olpenaesseT o0s3aTenbHOe (MHBAPHAHTHOE)
MpEeIMETHOE COJIepKAHKE, €ro CTPYKTYPUpPOBAHHE MO pa3feliaM M TeMaM, pachpeleieHHe Mo Kiaccam,
PEKOMEHAYET TIOCIEeOBATENIBHOCTh HM3yYCHHUs YYEOHOrOo Marepuana ¢ y4ETOM MEXKIPEAMETHBIX U
BHYTPHIIPEIMETHBIX CBSI3€H, JIOTUKK Y4eOHOrO TpoIriecca, BO3pacTHBIX OcoOeHHOcTel oOyuaronmxcs. B
mporpaMMe Mo OMOJIOTUH peaqu30BaH MPHUHIMI MPEEeMCTBEHHOCTH C M3yuye€HHEM OHOJIOTMH Ha YPOBHE
OCHOBHOT0 00111ero 00pa3oBaHus, Oiarogapst 4eMy MPOCMATPUBAETCS HANPABIEHHOCTh Ha MOCIEAYIOIIee
pa3BuTHE OHWOJOTMYECKMX 3HAaHUH, OpPUEHTHPOBAHHBIX Ha (HOPMUPOBAHHE ECTECTBEHHO-HAYYHOTO
MHUPOBO33PEHUS, SKOJIOIMUECKOTO MBIIIJIEHHS, IPEACTaBIEHUIN O 30pOBOM 00pa3e )KU3HHU, HA BOCIIUTAHUE
OepeXKHOr0 OTHOIICHUS K OKpYXKarollel nmpupoAaHo cpene. B mporpamme mo OMOJIOTHH TakKe MOKa3aHb
BO3MOKHOCTH yueOHoro npeamera «buosnorus» B peanuzauuu tpedoBanuit @I'OC COO k miaHUpyeMbIM
JUYHOCTHBIM, METAIlPEIMETHBIM U MPEIMETHBIM pe3yibTaTaM oOydeHus U B (POPMHPOBAHMH OCHOBHBIX
BUJIOB y4EOHO-TIO3HABATEIbHOM €ATEIbHOCTH 00yUYaIOLIUXCsl IO OCBOCHUIO COJEpKaHUS OMOJIOTrHYECKOTro
00pa3oBaHMs Ha YPOBHE CPEIHEr0 O0IEro o0pa3oBaHMsL.

VYuebublii mnpeamer «buonorus» Ha ypoBHE CpeAHEro oOmero o0pa3oBaHUs —3aBeplIaeT
Ouosioruyeckoe o0Opa3oBaHHME B IIKOJIE€ M OPHUEHTHPOBAH Ha pACUIMpEHUWE U YriayOsjeHue 3HaHUM
oOyyaroluxcst 0 KUBOW MPUPOJAE, OCHOBAX MOJIEKYJSIPHOM M KJIETOYHON OMOJIOrMH, SMOpPHUOJIOTUH U
OMOJIOTUU Pa3BUTHS, TEHETHKH, CEIEKIIUU, OMOTEXHOJIOTUH, YBOJIIOIMOHHOTO YUYEHHSI U HKOJIOTHH.

N3yuyenne yueOHoro mnpeamera «buonorus» Ha yriyOJ€eHHOM YpOBHE OpPHUEHTHUPOBAHO Ha
MOJIrOTOBKY OOYYalOIIMXCSl K TOCJIEAYIOIIEMY MHOJYYeHHI0 OMOJIOTHYECKOro oOpa3oBaHMs B By3axX HU
OpraHu3alMsIX CcpelHero mnpodeccuoHaIbHOro o0pa3oBaHus. OCHOBY €ro CoJIepXaHHs COCTaBIISIET
cucreMa OWOJIOTUYECKUX 3HAaHUM, MOJYYEHHBIX NpPU H3YYEHHH OOYYalOUIMMHCS COOTBETCTBYIOLIUX
CUCTEeMAaTHYEeCKUX pa3zesioB OMOJIOTHH Ha YPOBHE OCHOBHOTO 0011ero oopasosanus, B 10—11 kiaccax 3tu
3HaHUS TMOJIy4aroT pa3BUTHE. Tak, pacIIMpeHbl M yriIyOJeHbl OMOJOTHYECKHE 3HAHUS O pacTEHUSX,
KUBOTHBIX, TpH0Oax, OaKTepHUsIX, OpraHU3Me YeJIOBeKa, OOIIUX 3aKOHOMEPHOCTSX >KU3HH, JIOTIOJHUTEIHHO
BKJIIOUEHBI OHOJIOTUYECKHE CBEACHUS NPUKIATHOTO M IOMCKOBOIO XapakTepa, KOTOpbIE MOKHO
UCIOJIb30BaTh KAaK OPHEHTHPHI Ui MOCIENYyIoIero Beioopa npodeccun. Bo3zMokHa Takke MHTErparus
OMOJIOTMYECKUX 3HAHUH C COOTBETCTBYIOUIMMHU 3HAHHUSIMM, MOJTYYEHHBIMU OOYUYAIOIIMMUCS TPH U3YUYEHUH
¢bu3uku, XuMuK,reorpadui 1 MaTeMaTHKH.

CtpykTypa mporpaMmbl 1o yuyeOHOMy mpenmery "buonorus” oTpakaeT CHCTEMHO- YPOBHEBBIN U
ABOJTIOIMOHHBIN TOJIX0IbI K U3yueHnt0 ononoruu. CoriacHO UM, H3y4arOTCsl CBOMCTBA U 3aKOHOMEPHOCTH,
XapaKTEepHbIE ISl JKUBBIX CHUCTEM PAa3HOIO YpPOBHS OPraHU3allU{, HBOJIOLMU OPraHUYECKOrO MHpa Ha
3emiie, COXpaHEHHUs OMOJIOTMYECKOTo pazHooOpasus riaHeTsl. Tak, B 10 kiacce W3y4aroTcs OCHOBBI
MOJIEKYJISIPHOM U KJIETOYHOW OHOJOTHH, SMOPUOJIOTUU U OUOJIOTUU Pa3BUTHS, T€HETUKH U CENEKIIHH,
OMOTEXHOJIOTHM M CHUHTETHYECKOW OMOJIOTHM, aKTYaJU3HPYIOTCS 3HAHUSA OOYyYaroImUXCsA MO OOTaHHKE,
300JI0THH, aHaTOMUH, (puznonoruu yenoseka. B 11 kimacce m3ydaroTcsi SBOJIOLMOHHOE YYEHHE, OCHOBBI



9KOJIOTHH U yueHHe 0 Ouocdepe.

VYuebublii npenmer «buonorus» npusBaH 00ECHEUUTh OCBOCHUE OOYYAIOIIMMUCS OMOJOTHUYECKUX
TEOpU U 3aKOHOB, UJEH, TPUHLIMIIOB U MPABWUJI, JISKAIIMX B OCHOBE COBPEMEHHOM €CTECTBEHHO-HAYYHOM
KapTUHbl MHUpPA, 3HAaHUH O CTPOEHUHM, MHOTOOOpa3suu M OCOOEHHOCTAX KJIETKH, OpraHu3Ma, MOIYJIALUH,
OMOIIeH03a, SKOCHUCTEMBI, O BBIAAIOIINXCSA HAYYHBIX JOCTH)KEHHUSX, COBPEMEHHBIX HCCIICAOBAHHIX B
OMOJIOTUH, TIPUKJIAHBIX ACHEKTaX OMOJIOTMYECKHUX 3HaHWU. s pa3BUTHS M MOIAEp)KaHUS HHTEpeca
oOyyaromuxcs K OMOJIOTMM Hapsgy €O 3HAUUTENIBHBIM OOBEMOM TEOPETHYECKOIO MaTepuajla B
COJIEp>KaHUU IIPOTPaMMBbI 110 OMOJIOTUH IPEAYCMOTPEHO 3HAKOMCTBO C UCTOPHEN CTAaHOBJIEHUS U Pa3BUTHUSA
TOW WIM WHOW oOnmacTu OWONOTHH, BKJIAJOM OTEUECTBEHHBIX M 3apyOC)KHBIX YUEHBIX B pEIICHHE
BOXHEUIINX OMOJIOTHYECKUX U IKOJIOTHYECKUX TPOOIeM.

Lenp wu3yuenuss yueOHoro mnpeamera «buosorus» Ha yriayOnEHHOM YpOBHE — OBJIAQJCHHE
00y4aroIUMHUCs 3HAHUAMHU O CTPYKTYPHO-()YHKIIMOHAJIBHON OpPraHU3alMy KUBBIX CUCTEM PA3HOIO paHra
U NIPHOOpETeHNEe YMEHUH HCII0JIb30BaTh 3TH 3HaHUS B (POPMUPOBAHMM MHTEpECAK ONpeAenEéHHON 001acTu
npoeCCUOHATLHON JeSITeIbHOCTH, CBA3aHHOW C OMONOTHEH, WM K BBIOOPY y4eOHOTO 3aBEACHUS IS
IIPOJOJKEHUSI OMOJIOTHYECKOTO0 00pa30BaHusl.

JlocTwkeHre 1enu u3ydeHus ydeOHoro mnpeamera «buonorus» Ha yriiyOJI€HHOM YpOBHE
o0ecreyrBaeTcs pelieHueM CIeIyIoIuX 3a/au:

OCBOCHHME OOY4YaIOUIMMMCA CHCTEMbl OHMOJIOIMYECKMX 3HAHMUN: 00 OCHOBHBIX OHOJOIMYECKHX
TEOPHsIX, KOHLIEIIHAX, TUIIOTe3aX, 3aKOHAX, 3aKOHOMEPHOCTSX U MIPABUIIAX, COCTABIISAIOIINX COBPEMEHHYIO
€CTeCTBEHHO-HAYUYHYI0O KapTUHY MHpa; O CTPOCHHH, MHOro0Opasvu M OCOOEHHOCTSIX OHMOJOTHMYECKHX
cucreM (KJIETKa, OpTaHU3M, TOIYJSIHs, BHJI, OHOTeoneHo03, ouocdepa); O BHIIAIOMIMUXCS OTKPBITHAX U
COBPEMEHHBIX MCCIIEIOBAHUAX B OMOJIOIHUH;

O3HAKOMJIEHHE OOy4aromMXcsi € METOJaMM IO3HaHWs >KMBOM IPUPOJBI: HCCIENOBATEIbCKUMU
MeTOoJaMH OHMOJIOTUYECKUX HAayK (MOJEKYJSIPHOW MU KJIETOYHOM OMOJIOTHH, SMOPHOJIOTMH M OMOJIOTHUU
pa3BUTHSA, TEHETUKU U CEJNEKIUH, OUOTEXHOJOTMUM M CHHTETUYECKOW OHOJIOrMH, MaJeOHTOJIOTHH,
HKOJIOTUH)); METOJIAMH CAMOCTOSITENILHOTO MPOBEICHHS OMOIOTUYECKUX HCCIIeIOBaHUN B J1aOOpPaTOpUH U B
npupoje (HabaroieHne, U3MepeHne, SKCIIePUMEHT, MOJIETMPOBAHUE);

OBJIaJICHHE 00YyJaroIMMHCS YMEHUSIMHU: CAMOCTOSITEIbHO HAXO/IUTh, aHAJIM3UPOBATh U UCIIOJIb30BAThH
Ouosiornyeckyro MHGOpPMaIMIO; T0Jb30BaThCS  OMOJIOIMYECKOM TEPMUHOJOTMEH U  CHMBOJIHUKOIL;
yCTaHaBJIMBaTh CBS3b MEXAY Pa3BUTHEM OHOJOIMU U COLMAIBHO- SKOHOMUYECKHMMU U HKOJIOTUYECKUMHU
npoGiieMaMy  4YE€lIOBEYECTBA; OLIGHMBATh IIOCJIEICTBUS CBOEW JEATEIbHOCTH IO OTHOIIEHUIO K
OKpY’KaroIe TMPUPOJHON cpelne, COOCTBEHHOMY 3/I0POBBIO W 3JI0POBBIO OKPYXKAIOIIMUX JIFOJEH;
00OCHOBBIBaTh U COOMIOATh Mepbl NMPO(UIAKTUKN HH(EKIMOHHBIX 3a00JIeBaHUM, paBUiIa MOBEJCHNS B
npupojie U obecrieueHus: 6€30MacHOCTH COOCTBEHHOM KU3HENEATENbHOCTH B YPE3BBIYAMHBIX CHUTYaIUsAX
MPUPOJHOTO M TEXHOTEHHOTO XapaKTepa; XapaKTepHU30BaTh COBPEMEHHbIE HaYyYHbIE OTKPBITHS B 00JacTH
OouoJjoruy;

pa3BuUTHE Yy OOydYaroIuXcs HHTEUIEKTYyalbHbIX M TBOPYECKUX CHOCOOHOCTEH B mpolecce
3HAaKOMCTBA C BBIJAIOIIUMUCS OTKPBITUSIMU U COBPEMEHHBIMU MCCIIEJOBAHUSAMHU B OMOJIOTHH, pelIaeMbIMU
€0 MpoOiieMaMH, METOJ0JIOTHEH OHOJOTHYECKOro HCCIeI0OBaHMs, MPOBEICHHUS HSKCHEPUMEHTAIbHBIX
UCCIIETOBaHUM, pelieHnss OMOJOTHYECKHUX 3a/1a4, MOIETUPOBAHUAONOIOTHYECKUX 0OBEKTOB U MPOLIECCOB;

BOCIIUTaHHE y 00y4aroOUIMXcs IIEHHOCTHOTO OTHOILIEHUS K JKUBOM MPHUPOJE B LIEJIOM U K OTAEIbHBIM
e€ 00beKTaM | SIBICHUSAM; (POPMHUPOBAHNE IKOJIOTHUECKOM, TeHETHUECKOM rPaMOTHOCTH, OOIIEH KyJIbTyphl
MIOBE/ICHUS B IIPUPOJE; NHTErPALlMU €CTECTBEHHO-HAYYHbIX 3HAHW;

npuobpereHue 00yJarolmMMHCS KOMIETEHTHOCTH B  PAllMOHAJIBHOM  MPHUPOAOIOJIB30BAHUN
(cobmronenne mpaBWJl TOBEIEHUS B TPHUPOJE, OXpPaHbI BUIOB, DKOCHUCTEM, OMOChEpPHI), COXpaHECHUH
COOCTBEHHOTO 37I0pOBbSl M 370POBbS OKpYXKAaroIIMX JroAed (coOnofeHuss Mep MNpodUIaKTHKH
3aboseBaHui, oOecriedeHrne 6e30MaCHOCTH KU3HEIEATENbHOCTH B UPE3BBIYAWHBIX CUTYaLUsAX MPUPOIHOTO
U TEXHOTEHHOIO XapakTepa) Ha OCHOBE HCIOJIb30BaHUsA OWOJOTMYECKUX 3HAHUH M YMEHMH B
MOBCETHEBHON YKU3HU;

CO3JIaHHE YCIIOBHM JUIsI OCO3HAHHOTO BBHIOOPa 0Oy4aromMMUCS MHIWBUIYAIbHOW 00pa3oBaTeIbHOM
TPAeKTOpUH,  CHOCOOCTBYIOLIEH  mocienylmeMy NpopecCHOHAIbHOMY  CaMOOIIPEICIICHUIO, B



COOTBETCTBUH C MHAWBUIYAIbHBIMUA HHTEPECAMHU U MOTPEOHOCTAMHU PETHOHA.

OOmiee 4mMcIO 4YacoB, OTBEACHHBIX HAa WM3Yy4YeHHE OWOJIOTMM Ha YIIIYOJEHHOM YPOBHE CpPEIHEro
ob6iero obpasosanus, cocraBisieT 204 gaca: B 10 kimacce — 102 gaca (3 yaca Bueneno), B 11 kimacce — 102
yaca (3 yaca B HEJIETIIO).

OT0op OpraHM3alMOHHBIX (OPM, METOIOB U CPEACTB 0OydeHHUs OMOJOTHH OCYIIECTBISETCS C
yu€TOM CrieU(pHUKU €ro COlep>KaHMsI U HAIPABICHHOCTH HA MPOJODKEHUE OMOJIOrMYECKOT0 00pa3oBaHMS
B OpPTraHU3aIUsIX CPEIHETO MPOPECCHOHATBLHOTO U BBICIIIEIO 00pa30BaHMS.

OO0s13aTebHBIM YCIOBUEM TpU 00yueHHH OMOJIOTUH Ha YriyOJIEHHOM YPOBHE SIBJISICTCS POBEICHHE
1a00paTOpHBIX U MpakTHueckux pabor. Takke ydactue 0oOydaromMXCs B BBIIOJHEHUH IPOCKTHBIX MU
y4eOHO-HCCIIeIOBATENbCKUX PA0OT, TEMAaTHKA KOTOPHIX ONPEAEISACTCS YUYUTEIEeM Ha OCHOBE MMEIOLIMXCS
MaTepHATbHO-TEXHUYECKUX PECYPCOB M MECTHBIX IPUPOIHBIX YCIOBHIA.

COJAEP/)KAHUE OBYYEHUA

10 KJIACC

CopepxaHue IpPOrpaMMBbl, BBIIEIECHHOE KYPCUBOM, HE BXOAUT B IPOBEPKY TIOCYIapCTBEHHOMN
uroroBou arrecranuu (I'MA).
Tema 1. Buosorusi Kak Hayka

CoBpemeHHass Ouojorust — KOMIUIEKCHas Hayka. KpaTkas ucTopus pa3BUTUS OHOJIOTHU.
buonoruyeckne Hayku U H3ydaeMmble UMHU IpoOsiemMbl. DyHAaMeHTalbHbIE, MPUKIAAHbIE U MOUCKOBBIE
Hay4yHbIE UCCIIEI0OBAaHUS B OMOJIOTHH.

3HayeHue Ouonorud B (OPMHUPOBAHUM COBPEMEHHOH €CTECTBEHHO-HAYYHOW KapTUHBI MHUDA.
[Tpodeccun, cBsizanHble ¢ OHONOTHEH. 3HAUeHHWE OMOJIOTMM B TPAKTUYECKOH JEATEIBHOCTH YelIOBEKa:
MEJULIMHE, CEJIbCKOM XO0351CTBE, MPOMBIIUICHHOCTH, OXPaHE IIPUPOJBI.

JdeMoHcTpamun

IToptpetsl: Apuctorens, Teodpact, K. JIunneit, XK. b. Jlamapk, Y. Hapsun, Y. I'apseii, I'. Mennens,
B. U. Bepnaackuii, 1. I1. [1aBnos, . 1. Meunuxos, H. U. BaBunos, H. B. Tumocdees-Pecosckuii, JIx.
Yorcon, ®. Kpuk, /. K. bensies.

TaGnuie! u cxembl: «CBsI3b OMOJIOTHH € APYTUMU HayKaMu», «CructemMa OMOJI0rHYeCKUX HayK».
Tema 2. J)KuBble cHCTeMbI H UX H3yYeHUE

XKuBple cuctemMbl Kak mpeaMmer u3ydeHHs Ouosoruu. CBOMCTBa JKMBBIX CHCTEM: €IMHCTBO
XMMHMYECKOTO COCTaBa, IUCKPETHOCTb W ILEJIOCTHOCTb, CIIOXXHOCTb M YHOPSAJOYEHHOCTHb CTPYKTYpHI,
OTKPBITOCTh, CAMOOPTaHM3alUs, CaMOBOCIPOM3BEACHUE, pPa3IpaXKUMOCTb, H3MEHYUBOCTb, pOCT H
pa3BUTHE.

YPOBHM OpraHM3aliy JKUBBIX CUCTEM: MOJIEKYJISPHBIN, KJIETOYHBIN, TKAHEBBIN, OPraHU3MEHHBIN,
MOMYJISIIUOHHO-BU/IOBOM, ~ 3KOCHUCTEMHBIH  (OMOreoleHOTHYECKUN), ouocgepHbIi. [Ipoueccsr,
MPOUCXOJSIINE B KUBBIX cucTeMax. OCHOBHbBIE MPU3HAKH XKUBOTO. JKM3Hb Kak ¢opma CyIIeCTBOBAHHUSA
Matepuu. Hayku, n3ydaromme *HUBble CUCTEMBI Ha PA3HBIX YPOBHAX OpPraHU3ALINN.

W3yuenne KHUBBIX cHUCTeM. Metoasl Ouonornuyeckoil Hayku. HaOmronenue, u3MepeHue,
9KCIIEPUMEHT, CHCTeMaTu3auus, MeraaHanu3. [loHsATHE O 3aBUCUMONH M HE3aBHCHMOHN IEPEMEHHOM.
[TnanupoBanue sxcniepumenTa. [loctanoBka u nposepka runores. Hynesas runoresa. [lonstie BoiGOpKH 1
e€ gocroBepHOCTh. Pa3z0poc B Ouonormueckux JaHHbBIX. OIEHKa JIOCTOBEPHOCTH IOTYYEHHBIX
pe3ynbraToB. [IpHunHbI HCKa)KEHUS PE3YIbTaTOB dKcIepuMeHTa. [IoHATHE CTaTUCTUYECKOTO TECTA.
JdemMoHcTpauuu
Tabmuuel u cxembl: «OCHOBHBIE TNPU3HAKU IKU3HU», «bBHOIOrHYEecKHe CHCTEMBI»,

«CBoiiCcTBa )KMBON MaTepun», «YPOBHU OpraHU3alluU KUBOU NMpUpObl», «CTpOEHHE KUBOTHOUKIETKI,
«Tkann  XMBOTHBIX», «CHCTEMBI  OpPraHoB  4YEJIOBEYECKOIO  OpraHU3May,
«buoreonenos», «buocdepan, «MeToabl U3ydEeHUS KUBOU PUPOIBI.

Ob6opynoBanue: 1aboparopHoe 000pyIOBaHUE IS IPOBEACHUS HAOIIOACHUN, U3MEPEHHUI,

JKCIIEPUMEHTOB.



IIpakTnueckas padora «/cronb3oBaHue pa3INYHBIX METOJOB IPH U3YYEHUM KUBBIXCHUCTEM.
Tema 3. BuoJiorus Ki1eTku

Kinerka — cTpykTypHO-(QDyHKIIMOHAIbHAST €AMHUIIA XKUBOTO. VcTOpust OTKpbITUs KieTku. PaboTer P.
I'yka, A. JleBenryka. Knerounas teopus (T. [lIBann, M. Illneiinen, P. BupxoB). OcHOBHBIE MOJOKEHUS
COBPEMEHHOU KJIETOYHON TEOPUHU.

MeToapl MOJICKYISIPHOH W KIETOYHOW OMOJIOTHMH: MUKPOCKOMMS, XpoMaTtorpadusi, 3iexTpodopes,
METOJ MEUEHBIX aTOMOB, JU(epeHIraIbHOe HeHTPU(YrupoBaHue, KyJIbTUBUPOBAHUE KIICTOK. M3yyenue
@ukcupoeannvix Kiemok. OJNEKTpOHHas Mukpockonus. Kowugokanvnas mukpockonus. Bumanvhoe
(npudicusHenHoe) usyueHue Kiemox.

JdeMoHcTpanuu
[Toprpersr: P. I'yk, A. JleBenryk, T. llIBann, M. lInelinen, P. Bupxos, K. M. bap.

TaOmuis! u cxeMbl: «CBETOBOM MUKPOCKOI», « IJIEKTPOHHBIM MUKpPOCKOM», «McTopuspa3Butus
METOJI0B MUKPOCKOITI.

OO6opyioBaHue: CBETOBOM MHUKPOCKOII, MUKPOIIPENapaThl paCTUTENIbHBIX, )KUBOTHBIX U
OaKTepHaIbHBIX KIETOK.

IIpakTuyeckas padora «V3ydeHue MeTo10B KIETOUHOM Ononoruu (xpomarorpadus,dekTpodopes,
maddepennmanpaoe neHTpudyrupoanue, [1LIP)».

Tema 4. XumMuyeckasi OpraHu3amus KJIeTKH

XVMMHYECKUH COCTaB KIETKU. Makpo-, MUKpO- U yJIbTPaMUKpO3JIEMEHTHI. Bona u €€ posbkak
pacTBOpUTEIIs, peareHTa, y4yacTHE€ B CTPYKTYPUPOBAHHM KIIETKU, TEIIOPETYJISALUN.
MuHepaibHbIE BEIIECTBA KIIETKH, UX OMOJIOrHYecKasi pojb. POJIb KAaTHOHOB M aHHOHOB B KJIETKE.
Opranuyeckue BellecTBa KIeTku. buonornueckue nonumepsl. benku. AMHHOKHCIOTHBINA COCTaB O€JIKOB.
CrpykTypsl 6e1KoBO# Mosekyibl. [lepBuuHas cTpykrypa Oenka, NenTUHasCBsI3b. BTOpuuHas, TpeTuyHas,
4eTBepTUYHASA CTPYKTYphl. JleHatypanus. CBOHCTBa OSIIKOB.

Knaccudukanus 6enkos. buonornyeckue Gpynkunu 6enkos. [IpuoHul.

VYrneBoasl. MoHocaxapuabl, AMCAXapHbl, OJMrocaxapuabl M nojucaxapuabl. OOmuMi miaH
CTpOEHHMS U (PU3UKO-XUMHUYECKHE CBOMCTBA yriieBo10B. buonornyeckue QyHKIMH yIiI€BOIOB.

JIumuapl. T'unapodunbHo-ruapodoOHbIe cBoicTBa. Knaccubukanus munuaos. Tpuriauuepuisl,
¢dochonunuabl, Bocku, crepousibl. buonornyeckue ¢pynkunu aunuaoB. OOmme cBOHCTBa OMOIOIMYECKHX
MeMOpaH — TeKy4ecTb, CHIOCOOHOCTh K CaMO3aMbIKaHHIO, MOJIYIPOHULIAEMOCTb.

Hyxneunosbie kucnotsl. JJHK nu PHK. Crpoenne nykiennoBbix kuciaor. Hykneoruasl. IIpuHiun
komruieMeHTapHoctu. [Ipasuno Yapradgda. Ctpykrypa JHK — nBoiinas cnupans. MecToHaxoxaeHHe U
ounonornueckue ¢pynknuu JJHK. Buast PHK. ®yukiun PHK B kieTke.

Crpoenue moinekynsl AT®. Makpospruueckue cBsizu B moJiekyie AT®. buonorudeckue QyHkimm
AT®. BoccraHOBJIEHHBIE IEPEHOCUUKH, UX (QYHKIMU B KiIeTKe. /pyaue nykneosuompugocpamor (HTD).
Cexsenuponanue JIHK. Memoowi cenomuxu, mpanckpunmomuxu, npomeomuxu.

CrpykrypHass Ouonorus: OuoxumMudeckue U Ouodu3Mueckue HCCIEIOBaHUS COCTaBa W
MPOCTPAHCTBEHHOHN CTPYKTYpbl OMOMONeKyi. Moodenuposanue cmpykmypsl u QyHKyuti 6UOMONEKY U UX
Komniaekcos. KomnviomepHuiil Ou3auin u opeanuieckuti Cunmes OUOMONIEKY U UX HENPUPOOHBIX AHALO208.

JdemMoHcTpanuu
[Toptpetsrt: JI. [Tonunr, Jx. Yorcon, @. Kpuk, M. Yunkunc, P. ®pankiun, @. Caurep, C.11py3unep.
JnarpaMmsl: «PacnipenienieHre  XMMHUYECKHMX DSJEMEHTOB B HEXKHBOH  MIPUPOJIEY,

«Pacnpenenenne XuMUYECKUX 3JIEMEHTOB B )KMBOW ITPUPOJIEN.

Tabmuuer u cxemsl: «lleprognueckas TabnHuIa XUMUYECKHX 3JIEMEHTOBY», «CTpOEHHE MOJEKYIIbI
BOJbI», «BemecTBa B coctaBe opraHu3smMoB», «CTpoeHHEe MOJEKYIbl Oelkay,
«CTpyKTyphl OeKOBOW MOJEKYIb», «CTpoeHHe MOJEKYd YriaeBoJoB», «CTpOCHHE MOJIEKYI JIUIUIOBY,
«Hyknennosble kucnote», «CtpoeHne MoseKynsl ATO».
Ob6opynoBanue: XUMUYECKas TOCy/a U 000pyAOBaHHE.
JlabopaTopHas padora «O0HapyKeHHUE OCIKOB C MOMOIIbIO KaYECTBEHHBIX PEAKITHIN.

JlabopaTopHasi pa6ora «/ccnenoBannue HyKJIEHNHOBBIX KHCIIOT, BBIIETIEHHBIX U3 KIETOK PAa3JIMYHBIX
OpPraHU3MOBY.



Tema 5. CTpoeHne U PyHKIIUN KJIETKH

Tumel KIETOK: dyKapuoTHUYECKas U MpokapuoTuieckas. CTpyKTypHO-()yHKIIMOHAIBHBIEOOpa30BaHUS
KJIETKH.

CtpoeHue mnpokapuoTHUYeCKOM KieTku. KierouHas crenka Oaktepuii u apxeil. OcoOEHHOCTH
CTpoeHHs TeTepoTpodHOi M aBTOTPO(HON MPOKAPUOTHUECKUX KIETOK. MecTo W pPojib MPOKAPUOT B
OuoIIeHO3aX.

Crpoenne ¥ (QyHKUMOHMpOBAaHUE JdyKapHOTHUYecKoW KkieTku. [lmazmatmueckas memOpaHa
(mnazmanemma). CTpyKTypa Ila3MaTudeckoil MemOpaHbl. TpaHCHOPT BEIIECTB Yepe3 IIa3MaTHYECKYIO
MeMOpaHy: maccuBHBIN (quddy3us, oOnery€nnas auddysus), akKTHBHBIN (IEPBUYHBIA U BTOPHYHBIN
akTUBHBIN TpaHcnopt). [lonmynponunaemocts MemOpanbl. PaboTa HaTpuii-kanueBoro Hacoca. JHIOIUTO3:
MUHONKTO3, ¢aronuTto3. Dk3o1uTo3. Kierounas crenka. CTpykTypa ¥ (QYHKIUH KJICTOYHOW CTEHKH
pacTeHui, TpuboB.

Hurommazma.  I[{utozonmb.  Ilutockener.  [IBwkeHue  1murTormsiasmbl.  OpraHowabl  KIETKH.
OnaOMeMOpaHHBIE OPTaHOUBI KISTKU: dHAomnazMatudeckas ceth (DIIC), anmapart ['onbku, TU30COMBI,
UX CTpOoeHHE M (PYHKIMU. B3auMOCBs3b 0JHOMEMOPAHHBIX OPraHOUI0B KJIETKH. CTpoeHre TPpaHyIsIPHOTO
petukynyma. Mexanusm nanpasnenus oeaxkos ¢ IIIC. Cunte3 pacTBOpUMBIX 0eakoB. CHHTE3 KIETOYHBIX
MeMOpaH. ['mankuiil (arpanynsipHblit) SHIOMIAa3MaTHYeckuil peTukynym. CekperopHas (GyHKIMs anmapara
Tonpmxu. Mooughuxayus denxos 6 annapame Ionvoocu. Copmuposxa 6enxos ¢ annapame I oavodicu.
Tpancnopt BeniecTBB KieTke. Bakyonu pactutenbHbIx KiaeTok. Knerounsliil cok. Typrop.

[TonyaBTOHOMHBIE OPTraHOUIBI KIETKH: MUTOXOHIPUH, MIACTUIIBL. [Ipoucxodicoenie MumoxoHopui u
nracmuo. Cumbuozenes (K.C. Mepeoxckosckuii, JI. Mapeynuc). CtpoeHue U (QpyHKIMH MHUTOXOHAPUN U
ractu. [lepBuyHbie, BTOpUYHBIE U CIIOKHBIC TUIACTUIBI (DOTOCUHTE3UPYIOLIUX FYKAPHOT. XJIOPOILIACTHI,
XPOMOILIACTBI, JIEUKOTIIACThI BBICIIUX PACTEHUM.

HememOpannbie opranouas! kietku CTpoeHue W (QpyHKIMH HEMEMOpPAHHBIX OPTaHOWIOB KIETKH.
PuGocomel.  Ilpomescymounvie @uramenmol. MukpoduinaMeHTbl. AKmuHo8ble MUKPODUIAMEHMbL.
MeIieunble  KIETKU. AKMuUHO8ble KOMNOHEHmMbl HembluueuHblx Kiemokx. Mukporpyoouku. Kiietounsrii
nentp. CTpoeHue M JBIKEHUE KTYTUKOB U pecCHUYeK. MUuKpoTpyOouku nurtoriasmel. Llentpuons. bexu,
accoyuuposantvle ¢ MuKpoguiamenmamu u Muxpompyoboukamu. MomopHvle denxu.

SAnpo. OGonouka s1pa, XpOMaTHH, KapuoIMia3Ma, SAPBIIIKH, UX CTpoeHHe U (pyHKuuu. SnepHbiit
0enkoBbIil MaTpukc. [IpocTpaHCTBEHHOE pacloioKEHHUE XPOMOCOM B MHTEp(ha3HOM siape. Dyxpomamun u
eemepoxpomamun. benku XpomMaTuHa — TUCTOHBL. /J[unamuxa s0epHol 006010uKku 6 mumose. HoepHolil
Mpancnopm.

Knerounsie BrmoueHus. CpaBHUTENbHAs XapaKTEPUCTHUKAa KIETOK JYKapuoT (pacTUTEIbHOM,
KUBOTHOM, TPHUOHOI).

JdemMoHcTpanuu
[Toptpetsr: K.C. MepexkoBckuid, JI. Maprymuc.

Tabmumer 1 cxembl: «CTpOCHHE JYKAPUOTHUYECKON KIeTKn», «CTpOeHUE >XKUBOTHOW KIETKHY,
«CTpoeHHe pacTUTENbHOU KIETKH», «CTpoeHne MUTOXOHIPUNY, «SAapoy», «CTpoeHne NpoKapuoTHYECKOM
KIJIETKI».

O6opynoBaHHe: CBETOBOW MHUKPOCKON, MHUKPOMpENnaparhl PacTHTENbHBIX, JKUBOTHBIX KIETOK,
MHUKpOTIpenapaTsl 0akTepruaIbHbIX KIETOK.

JlaGoparopHas padora «/3yueHne CTpOECHHUS KJIETOK Pa3IMYHBIX OPraHU3MOB).
IIpakTnyeckas padora «/3yueHue cBONCTB KJIETOUHOI MEMOpaHbI».

JlabopaTopnas padora «/ccrnenoBanue mia3Moin3a 1 Aeria3Molin3a B PACTUTENbHBIX KIETKAX».
IpakTuyeckasi padora «/3yyeHue ABMKEHUS [IUTOIIA3Mbl B PACTUTENIBHBIX KIETKAX.

Tema 6. OOMeH BelllecTB M MPeBpallleHHe YHEPTUH B KJIETKe

AccuMWISIivsT W JIUCCUMWISIIIMSL — JIB€ CTOPOHBI MeTabonm3ma. Tumbl oOMEHa BEIIeCTB:
aBTOTPOHBIA M TreTepoTpodHBI. YdacTue KHCIOpoJa B OOMEHHBIX Ipolieccax. JHEPreTHYecKoe
obecrieuenne kieTku: npespamieHne AT® B oOMeHHBIX mporieccax. DepMeHTATUBHBIN XapaKTep peakIui
KJIETOYHOTO MeTabonmn3Ma. DepMeHTHl, UX CTPOCHHE, CBOWMCTBA W MeXaHU3M nehcTBus. KodepMeHTHI.
Otnuuust PEepMEHTOB OT HEOPTraHMYECKHX KAaTaM3aTOpOB. beNKu-akTUBATOPHI W OEIKU-UHTUOUTOPHI.



3aBUCHUMOCTh CKOPOCTH ()epPMEHTATUBHBIX PEAKIIHA OT PA3TUYHBIX (PAKTOPOB.

[lepBHUYHBIl CHHTE3 OPraHMYECKUX BEIIECTB B KieTKe. DOTOCUHTE3. AHOKCUSEHHbIU U OKCUCEHHBIU
gdomocunmes y 6axmepuii. Ceemocodbuparowue nuemenmvl U NUSMEHMbl PeakyuoHHo2o yenmpa. Ponb
XJIOPOILIACTOB B mpouecce porocunresa. CreroBas u temuoBas (asel. Pomoovixanue, Cs., Ca- u CAM-
munvl omocurnmesa. IIpolyKTUBHOCTb (OTOCHHTE3a. BiMsHue pasnuuHbIX (DAKTOPOB HA CKOPOCTh
¢dorocunTesa. 3HaueHue HOTOCHUHTE3A.

XemocuHTe3. Pa3zHooOpasue  OpraHM3MOB-XEMOCHHTETHKOB: HHUTpHPHUUUpYIOIIHE OaKkTepuu,
xKele300aKTepun, cepodbakTepuu, BOJOPOIHbIE OaKTepUn. 3HaYCHHE XeMOCHHTE3a.

Anasrpobnbie opranu3mel. Bubl 6poskenus. [IpoaykTsl OposkeHHs U X WCHOJb30BAHUE YETOBEKOM.
AHa’po0HBIE MUKPOOPTaHU3MBbI KaK 00BEKTHI OMOTEXHOJIOTHH U BO30yIuTenu Oosie3HeH.

AdpoOHBIC OpraHU3Mbl. JTambl dHEPreTH4eckoro oomena. [loAroTOBUTENBHBIN ATarl.
I'mukonu3 — 6eCKUCIOPOIHOE PACILIEIIIIEHUE TTIFOKO3BI.

buonoruueckoe oOkuCleHHWE, WIM KIETOYHOE JbIXaHue. Poilb MHUTOXOHApPHII B mpoleccax
O6uonoruueckoro okucienus. Lluxnnueckue peakuuu. OxuciautensHoe QochopunupoBanue. Iuepeus
Membpannoeo epaduenma npomornos. Cunmesz AT®: paboma npomonnou AT®- cunmaswel. Ilpeumyiiectra
a’poOHOTO TTyTH 0OOMEHA BEIIECTB Iepe aHadpoOHBIM. D (HEKTHBHOCTh YHEPTETHUSCKOTO OOMEHA.
JdeMoHcTpauuu

[optpersr: [Ix. [Ipuctnu, K. A. Tumupszes, C. H. Bunorpanckuii, B. A. OQurensrapar, I1.Mutuenn, I'.
A. 3aBap3uH.

Tabmumer u cxembl: «DoTocuHTe3», «IDHEpreTHUeckuii oOMeH», «buocuHTe3 Oenkay,
«Ctpoenue pepMeHTa», « XEMOCHHTE3Y.

OO6opynoBaHKE: CBETOBOM MHUKPOCKOI, 00OPYJIOBAHKE ISl IPUTOTOBJICHHS TOCTOSTHHBIX UBPEMECHHBIX
MUKpOIPENnaparos.

JlabopaTopnasi padora «/3yyeHne KaTaTUTUYECKON aKTUBHOCTH (DepMEHTOB (HaIrpumepe
aMuJIa3bl WIK KaTajlasbl)».

JlaGopaTopHas pabora «/3ydyenne (epMEHTATUBHOTO pACIICTUICHUS] TIEPOKCHIA
BOJIOPOJa B PACTUTEIBbHBIX U YKUBOTHBIX KIIETKAX».

JlabopaTopnas padora «CpaBHeHHE TIPO1IECCOB (OTOCUHTE3a U XEMOCHHTE3a.
JlabopaTopnasi padora «CpaBHEHHE MTPOLIECCOB OPOKEHUS U ABIXAHUS.
Tema 7. HaciencrBennasi uHgopManus 4 peajn3anus eé B KJIeTKe

Peaknun maTpuunoro cuHTtesa. [IpuHIUI KOMITJIEMEHTAPHOCTH B PEAKIMSIX MAaTPUYHOTO CHHTE3A.
Peanuzanus HacnencrBeHHoM uH@opManuu. I'eHeTnueckuit koxa, ero cBoictBa. TpaHckpunus —
MarpuuHblii cuHTe3 PHK. IIpMHIMNBI TpaHCKpUIIIHMK: KOMIUIEMEHTAapHOCTh, AHTHUIAPAIIEIBHOCTD,
acumMeTpudHOCTh. Co3spesanue mampuynvix PHK 6 aykapuomuuecxoii kiemxe. Hexooupyrowue PHK.

Tpancnsanus u e€ sransl. Yuactue TpancnopTHeix PHK B OnocunTese 6enka. YcnoBus OnocunTesa
6enka. KogupoBanue amuHokucaot. Pons pubocom B OuocuHTe3e Oenka.

Cospemennvie npedcmasienuss o cmpoenuu cenog. OpraHu3alus TeHOMa Y MPOKapuoT U dyKapuorT.
Perynsmus aktuBHOCTH TreHOB y mpokapuoT. ['unoresa omepona (®@. XKako0, XK. Mano). Moxexkyraprvie
MeXanuzmvl dKcnpeccuu 2eHog y aykapuom. Pone xpomamuma 6 pezynayuu pabomer cenog. Perynsuus
O0OMEHHBIX MpoLecCcoB B kileTKe. KieTouHslit romeocTas.

Bupychel — HeksieTouHble ()OPMBI KU3HU U OOIUTaTHBIE Mapa3uThl. CTPOCHHUE MPOCTHIX U CIOKHBIX
BHPYCOB, PETpOBUPYCOB, OaktepuodaroB. Kuswenmwii yuxn JHK-cooepaucawux eupycos, PHK-
cooeporcawux supycos, bakmepuogazos. Oopamuas mpanckpunyus, peeepmasa, unmezpasd.

BupycHbie 3a0oneBaHus 4enoBeka, >KUBOTHBIX, pacteHuit. CIINI, COVID-19, couuanbHbie U
MEAUIIMHCKUE MPOOIEMBI.

buoungpopmamuka: ummecpayus u awanuz Ooavuwux maccusog («bigdata») cmpykmyphwix
ouonoeuueckux oanHvix. Hanomexuonoeuu 6 ouonoeuu u meouyune. Ilpoepammupyemvie gpynkyuu 6e1xos.
Cnocobvl docmasku 1eKapcms.

JdemoHcTpauuu
[Hoptpetsr: H. K. Konbuos, /1. . UBanoBCckuiA.
Tabmuibr u cxembl: «buocunTes Oenkay, «['eHeTmyeckuit Koma», «Bupycw,



«bakTepuodaru.
IIpakTnueckas padora «Co3gaHue MOJENN BUPYyCay.
Tema 8. JKM3HeHHBIH IHMKJ KIeTKH

Knerounsnii mukn, ero mepuoasl u perymsiuusa. MaTepdaza u muro3. OcoOEHHOCTH IMPOLECCOB,
npotekaromux B uHTepdase. [loaroroska kietku k aenenuro. [Ipecunrernyeckuii (MOCTMUTOTHYECKUI),
CUHTETHYECKUI U MOCTCUHTETUYECKUH (IIPEMUTOTUYECKUI) TIEpHOIbl HHTEP(A3HI.

Marpuunsiii cunre3 JIHK — pemmukanus. IIpuHnunsr permmumkanuu [IHK: xkommemeHTapHOCTS,
IIOJIyKOHCEPBATUBHBIM CHUHTE3, aHTUINAapauIeabHOCTh. Mexanusm permmkanuu  JIHK. Xpomocomsl.
Ctpoenue xpomocom. Temomepsl U TeaoMepasza. XpOMOCOMHBIN HAOOp KIETKH — KapuoTHI. J{UTTIon IHBIN
U TaruioniHbl Habopel XxpoMocoM. ['oMosioruunbie XpoMocoMsl. [10710BbIE XPOMOCOMBI.

Henenue xnerku — muro3. Craguu MHUTO3a U IPOUCXOSAIIME B HUX IpOLECcCHl. THIBI MHUTO3A.
Kapuokunes u nurtoknnes. buosorndyeckoe 3Ha4eHUE MUTO3A.

Perynsauus mutoTHueckoro ukia kieTku. [Iporpammupyemas kineroyHasi rTHOeIb — arnonTos.

Knerounoe smpo, XpoMocombl, (YHKIMOHAJIbHAsE TE€HOMUKA. Mexanuzmuvl npoaughepayuu,
oughghepenyuposku, cmapenus u eubenu kiemok. «Lugpposas xiemxay — ououngopmamuueckue mooenu
DYHKYUOHUPOBAHUS KIIeMKUL.

JdeMoHcTpamun
Tabmuubl 1 cxeMbl: «OKW3HEHHBI UK KIETKW», «Murtosy, «CTpoeHHE XpOMOCOM),
«Penmukanms JTHK».

O6opynoBaHue: CBETOBOM MUKPOCKOII, MUKpOTMpenapaThl: «MHUTO3 B KJIETKAX KOPEIIKa JTyKay.
JlabopaTopHas padora «/3yueHne XxpoMOCOM Ha TOTOBBIX MUKPOIIPEnapaTaxy.

JlabopaTopHnas padora «HaOmionenne mMuTO3a B KJIETKAaX KOHUMKA KOpeEIIKa Jyka (Ha TOTOBBIX
MUKpOIIpenaparax).

Tema 9. CTpoeHue u pyHKUMU OPraHU3MOB

buonoruueckoe paszHooOpasue opranu3moB. OIHOKJIETOYHBIE, KOJIOHUAJIbHbIE, MHOTOKJIETOUYHbIE
OpraHU3MBl.

OCOOEHHOCTH CTPOCHHS M >KU3HEACATEIHLHOCTH OJHOKJIETOYHBIX OpraHum3MoB. bakrepuu, apxew,
OJTHOKJIETOYHBIE TPHOBI, OTHOKIETOYHBIE BOJAOPOCIH, APyTrue MpOTUCTH. KoloHNaIbHbIE OPraHU3MBI.
B3anMocBs3b yacTteil MHOTOKJIETOYHOTO Opranu3ma. TKaHu, OpraHbl U CUCTEMBI OPTaHOB.

OpranusM Kak e1uHoe 1enoe. ['omeocras.

Tkanu pacrenuid. Tumbl pacTUTENBHBIX TKaHEH: oOpa3oBaTenbHasi, MOKPOBHAs, MPOBOSIIIAS,
OCHOBHasi, MexaHuueckas. OcoOCHHOCTH CTpoeHUs, (QYHKIHMA W PACIOJIOXKEHUs] TKaHEeW B opraHax
pacTeHui.

TkaHM JKUBOTHBIX M 4YeJIOBEKa. THUMBI KUBOTHBIX TKaHEW: SIUTEIUANbHAs, COEIWHHUTENbHAS,
MbIlIeuHas, HepBHasi. OCOOEHHOCTH CTpOeHUs, PYHKIIMI U PACIIOJIOKEHUSI TKAaHEW B OpraHax »KUBOTHBIX U
YeJoBeKa.

Opranbl. BereratuBHble W TeHEpaTUBHbIE OpraHbl pacTeHuid. OpraHbl W CHUCTEMBI OpPraHOB
KUBOTHBIX U 4yesioBeka. DyHKIIMU OpraHoOB U CUCTEM OPTIaHOB.

Omopa Tema opranu3moB. Kapkac pacrenumii. CKeleTbl OMHOKJIETOYHBIX W MHOTOKJIETOYHBIX
KUBOTHBIX. Hapy>KHbII 1 BHYTpeHHMI ckeneT. CTpOEHNE U TUIbI COEUHEHNUSKOCTEN.

JIBu>keHHe OpraHu3MoB. JIBUKEHHE OJHOKIIETOYHBIX OpPraHU3MOB: aMEOOWTHOE, KI'YTHKOBOE,
pecHuyHoe. JIBMKE€HHE MHOTOKJIETOYHBIX PACTEHHI: TPONU3MbI U HACTHU. [[BH)KEHHE MHOTOKJIETOYHBIX
YKUBOTHBIX U YeJIOBEKa: MbleuHas cucreMa. Peduiexc. CKeleTHBIEMBITIITHI U UX padoTa.

[luranne opranusmoB. [lormomenne BOABI, YIVIEKUCIOTO Ta3a W MHUHEPAIbHBIX BEIIECTB
pacteHussMu. [luTaHue >KMBOTHBIX. BHYTpUIOIOCTHOE M BHYTPUKIETOUYHOE mnuuieBapeHue. [luranue
MO3BOHOYHBIX  KMBOTHBIX. OTHenbl MNUILEBAPUTEIBLHOTO TpakTa. [luiieBapuTenbHbIE  KeJe3bl.
[InmeBapuTenpHas cUCTEMa YEIOBEKa.

Jlpixanue opranu3moB. Jlpixanue pacteHuil. Jlpixanwme XuBOTHBIX. Juddy3us ra3oB depes
MOBEpXHOCTh KIeTKu. KoxkHoe apixanue. JlprxarenpHas moBepXxHOCTh. JKabepHoe U NEroyHOe IbIXaHHE.
JlpixaHue TO3BOHOYHBIX JKMBOTHBIX M YEJIOBEKA. OBOJIOLMOHHOE YCIOXKHEHUE CTPOCHMS JIETKUX
IT03BOHOYHBIX JKUBOTHBIX. J[pIXaTelbHas cUCTEMa 4yeloBeKa. MeXaHW3M BEHTWISLUHU JETKUX y NTUL U



MJICKOTHTAOMUX. Perymsmus npixanus. J{pIxarenbHbie 00bEMBI.

Tpancnopr BemeCTB y OpPraHu3MOB. TpaHCIOPTHBIE CUCTEMBI PACTEHHU. TpPaHCHOPT BELIECTB Yy
XKUBOTHBIX. KpoBeHocHas cucrema m e€ opranbl. KpoBeHOCHas cucTeMa MO3BOHOYHBIX JKMBOTHBIX U
yenoBeka. Cepaue, KpPOBEHOCHBbIE cocyAbl M KpoBb. Kpyru KpoBooOpaleHus. DBOIIOLHUOHHBIC
YCIIOKHEHUS CTPOCHHUSI KPOBEHOCHOM CHCTEMBI ITO3BOHOYHBIX JKUBOTHBIX. PaboTa cepana u e€ perymismus.

Beinenenue y opranusmoB. Beiienenue y pacteHuid. Boeigenenune y xuUBOTHBIX. COKpaTUTEIbHBIE
Bakyosiu. Opransl BeieneHus. OunpTpanus, cekperus 1 00paTHOE BCAChIBAHWE KaK MEXaHMU3MBI pabOTHI
opraHoB BbljeneHusl. CBs3b MOJOCTH TeJla ¢ KPOBEHOCHOW M BBIJICIUTENIBHON cucTeMamMu. Belaenenue y
MMO3BOHOYHBIX KUBOTHBIX U yenoBeka. [louku. Ctpoenue u pyHkunonupoBanue Heppona. ObpazoBanue
MOYH Y YEJIOBEKA.

3ammTa y OpraHM3MOB. 3alluTa Yy OIHOKJIETOYHBIX OpraHu3MoB. Cropel OakTepuil W IHMCTHI
MPOCTEUIINX. 3allUTa Y MHOTOKJIETOYHBIX pacteHuil. Kyrukyna. CpeacTtBa MacCUBHOM U XMMHUYECKOU
3amuThl. OUTOHLUIBL.

3amuTra y MHOTOKJIETOYHBIX XUBOTHBIX. [IOKpOBBI M MX IpPOM3BOJHBIE. 3allluTa OpraHU3Ma OT
Oone3neil. iMmmyHHas cucreMa uenoBeka. KieTO4yHbIH W TyMOpalbHBI UMMYHUTET. BpoxaéHHbI U
NpUOOPETEHHBIN crenupuYecKnii UMMYHUTET. Teopusi KJIOHaJIbHO- celekTuBHOro ummynurtera (I1.
Opnux, ®. M. bepuer, C. ToneraBa). BocmanurenbHble OTBETHl OpPraHu3MoB. Pojib BpOKIAEHHOTO
MMMYHMTETA B Pa3BUTUU CUCTEMHBIX 3a00JI€BaHUH.

PasgpaxxumocTe M peryisinus y OpraHu3MoB. Pa3ipaXuMOCTh y OJHOKJIETOYHBIX OPTraHHU3MOB.
Takcucel. PaznpaxumMocTb U peryisiuus y pacreHuil. PocToBblie BemiecTBa U UX 3HaYEHUE.

HepBHas cucrema u pednexkrtopHas peryisiius y >KUBOTHBIX. HepBHas cucremMa U e€ OTAETBI
OBOJIOIIMOHHOE YCIIO)KHEHHE CTPOCHHUS HEPBHOM cCHUCTEMBl y KUBOTHBIX. OTIENbl I'OJOBHOIO MO3ra
MMO3BOHOYHBIX )KUBOTHBIX. Peduiekc u peduiekropnas nyra. beaycinoBHbie U yCIOBHBIE PEQIICKCHI.

['ymopanbHas peryisuus M SHIOKPUHHAs CHCTEMa >KMBOTHBIX M 4esioBeKa. JKene3bl SHIOKPUHHOU
CUCTEMBl M HMX TOpPMOHBI. JlelcTBME TOPMOHOB. B3aMMOCBSI3b HEPBHOM M SHIOKPUHHOM CHCTEM.
['unoTtanamo-runogu3zapHas cucrema.

JdemMoHcTpanuu

IToptper: U. I1. I1aBnos.

Tabmuuel 1 cxembl: «OAHOKJIETOUHBIE BOAOPOCIN», «MHOIOKJIETOUHBIE BOAOPOCIN»,

«baktepuny, «lIpocreiitue», «Opranbl HBETKOBBIX pacTeHH», «CHCTEMBI OPraHOB TMO3BOHOYHBIX
KUBOTHBIX», «BHyTpeHHee cTpoeHue HaceKOMbIX», «TKaHU pacTeHui»,

«KopneBbie cuctemsl», «CtpoeHue credns», «CTpoeHHe JHUCTOBOM IUIACTUHKM», «TKaHU >KUBOTHBIXY,
«Cxkener uenoBeka», «llumeBaputenpHas cucremay, «KpoBeHOCHas cuctemay,

«/IprxarenpHas cucrema», «HepBHas cucrema», «Koxa», «MplledHas cuUCTEMay,
«BoinenurensbHas cucreMay, «OHAOKpUHHAS cucTeMay, «CTpoeHue MbIIb, «MMyHUTETY,
«Kumeunononoctusie»y, «Cxema mnuTaHus pacTeHUi», «KpOBEHOCHBIE CHUCTEMBI IMO3BOHOYHBIX
KHUBOTHBIX», «CTpoeHue ruapbl», «CTpoeHHe IUIaHapun», «BHYTpeHHee cTpoeHue IOXKIAEBOTO YEpBs»,
«HepBHass cucrema poio», «HepBHast cucrema mnsarymku», «HepBHas cucreMa NpPEeCMBIKAIOIIUXCS,
«HepBHas cucrema ntuny, «HepBHas cucremMa MIIEKONUTAROIINAXY,

«HepBHas cucrtema uenoBekay, «Pediexcy.

O6opynoBaHue: CBETOBOW  MHKPOCKOI, MHKpONpenaparbl  OJAHOKJIETOYHBIX  OPraHU3MOB,
MHUKpOIpENnapaTrbl TKaHEH, pPAKOBMHBI MOJIIIOCKOB, KOJUIEKIIMM HACEKOMBIX, HIJIOKOXKUX, IKHUBbBIE
9K3EMIUIIphl KOMHATHBIX PpAcTeHUHM, repOapuu pacTeHUH pa3HBIX OTAEJIOB, BIAXHBIE IpenapaTbl
KUBOTHBIX, CKEJEThl ITO3BOHOYHBIX, KOJUIEKIIMH OECHO3BOHOYHBIX >KMBOTHBIX, CKEJIET YeJIOBeKa,
o0opy/noBaHuE JJsl JEMOHCTPAallMd TOYBEHHOTO M BO3JYIIHOTO THTAaHUSA PACTEHUH, pacCIIETICHUS
KpaxMana u OenKoB mojJ JeiicTBueM (epMeHTOB, 00OpyAOBaHHE MJIsi JEMOHCTpAIMU OIBITOB IO
U3MEPEHUIO JKU3HEHHON EMKOCTH JIETKUX, MEXAHU3Ma JIbIXaTEIbHBIX IBUKEHUM, MOAEIN FOJOBHOIO MO3ra
Pa3INYHBIX )KUBOTHBIX.

JlabopaTopnasi padora «/3yueHue TkaHel pacTeHuiD». JlabopaTopHas pa6ora
«M3yueHune TKaHel KUBOTHBIX». JIabopaTopHasi padora «/I3ydeHne opraHoB
uBeTkoBoro pacteHusi». Tema 10. Pa3MmHokeHHe U pa3BUTHE OPraHU3MOB



@®opMbl pa3sMHOXKEHHsT OPraHU3MOB: Oecrioyioe (BKJIIOYash BETeTaTUBHOE) W TOJIOBOE. Buiel
0ecroJIoro pa3sMHOXKEHUS: IOYKOBAHUE, CIIOPYIIALUS, (parMeHTaIMs, KIOHUPOBAHHE.

[TonoBoe paszmuHoxkeHue. IlonoBeie kieTkw, win rametrsl. Meio3. Craaum wmeinosa. [loBenenue
XpoMocoM B Meno3e. Kpoccunrosep. bruonornueckuil cMbICI MeH03a U ITOJIOBOTO Iporecca. Menos u ero
MECTO B )KM3HEHHOM LIUKJIE OPTaHU3MOB.

[Ipen3zaponpiieBoe pa3Butue. ['amerorene3 y kuBOTHbIX. [lomoBeie jkene3pl. OOpa3oBaHue U
pa3BUTHE NOJIOBBIX KiIeTOK. Criepmarorenes u ooreHe3. CTpOEHUE MOJIOBBIX KIETOK.

Omto10oTBOpEeHNE M SMOPUOHATIBHOE Pa3BUTHE KUBOTHBIX. CIIOCOOBI OIUIOIOTBOPEHUS: HAPYKHOE,
BHyTpeHHee. [lapTeHorenes.

WunuBuayanbHOe pa3BUTUE OpPraHU3MOB (OHTOreHe3). OMOpHUONOrHs — Hayka O pa3BUTUHU
opranusMoB. Mopgozcernes — 00na u3z enaguvix npooiem ambpuonocuu. Konyenyus mopgozenos u mooenu
mopgozeneza. Cragun SMOpUOTeHE3a KUBOTHBIX (Ha mpuMepe JrymkH). Jpobnenue. Tumsl qpobiaeHus.
Jlemepmunuposannoe u HedepmuHuposannoe opoobaenue. bnacmyna, munvt oOnacmyn. OcoOEHHOCTH
IpoOsieHUsT MIIEKOMUTAIOUIUX. 3apOJbIIIEBbIE JIUCTKU (TacTpyssius). 3akiaJka OpraHoB W TKaHEH u3
3apOJIbIILIEBbIX JIMCTKOB. B3anMHOEe BIMsSHUE YacTel pa3BUBAIOILErOCA 3apojbllia (3MOpHOHANIbHAS
UHAYKIMS). 3akiajka IJlJaHAa CTPOEHHUS JKMBOTHOIO KaK pe3yJbTaT HUEpPapXUUECKUX B3aWMOAECUCTBUI
reHoB. BiausHue Ha sMOpUOHANIBHOE Pa3BUTHE PA3IUYHBIX (PAKTOPOB OKPYKAIOIICH CPEIbI.

Poct u pasButhe >xuBOTHBIX. [locTamOpuonHanbHblii mepuon. IIpsiMmoe u HempsiMmoe pa3BHUTHE.
PaszButue ¢ mMeramopdo3zom y OeCro3BOHOUHBIX M MO3BOHOYHBIX JXKMBOTHBIX. broiormdeckoe 3HaYeHHE
IIPSIMOTO M HEINPSIMOIO Pa3BUTHSA, UX PACHpPOCTPAHEHHE B Ipupoze. Tumsl pocta KMBOTHBIX. DaKTOpPHI
pEerylislnuu pocTa KUBOTHBIX U 4YeloBeka. CTaguu MOCTAIMOPUOHAIBHOTO Pa3BUTHSI Y JKUBOTHBIX U
yenoBeka. [leproabl onTorenesa yenoeka. CtapeHue U CMepTh Kak OMOJIOTHUECKHUEe MPOLIECCHI.

PasmHoxxenne u paszButue pacrteHuil. ['ametodput m cnopodur. Meiio3 B IKM3HEHHOM IIHKIIE
pactenuii. OOpa3zoBaHHWe crop B Ipoiecce Menosa. ['amerorene3 y pacteHuid. OImIOAOTBOPEHUE U
pa3BUTHE PACTUTENIbHBIX OPTaHU3MOB. J[BOIHOE OIJIOIOTBOPEHHE YIIBETKOBBIX pacTeHuil. OOpazoBaHue u
pa3BUTHE CEMEHU.

MexaHu3MBbI PETYISIIUN OHTOIE€HE3a Y PACTEHUH U )KUBOTHBIX.

JdemMoHcTpanuu

[Hoprpetsr: C. I'. Hapamun, X. [IIneman.

Tabnuuel u cxembl: «BereratnuBHoe pazMHOKeHUE», «TUIBI OECIONOro pa3MHOKEHUS,

«Pa3MHOXeEHME XJIaMUAOMOHAIbl», «Pa3MHOXKEHHE JBIUVIEHB», «Pa3MHOXEHUE THUAPBI,
«Meiio3», «XpomocoMbl», «l'amerorenes», «CTpoeHHe SHLEKIETKM U CIIEpPMAaTO30UIan,
«OCHOBHBIE CTaauu OHTOreHe3a», «lIpsmoe u Hempsmoe pa3ButrHe», «Pa3ButrHe MalCKOro XKykay,
«Pa3Butne capanum», «Pa3zBuTue ISrymku», «/IBOMHOE OIJIOAOTBOPEHUE Y IIBETKOBBIX PACTEHUI»,
«CTpoeHHe ceMsiH OJHOJIONBHBIX U BYJOJBbHBIX PACTCHHI, «KU3HEHHBIN ITUKIT MOPCKOW  KamyCThI»,
«Ku3HEHHBIH 1MKI MXa», <«OKW3HEHHBII UMK TNanoOpOTHUKA,

«OKM3HEHHBIN UK COCHBD.

O6opynoBaHue: CBETOBOI MUKPOCKOII, MUKPOIpEenaparhl SHIEKIETOK U CIIepMaTO30110B,MOIEIb
«IMK pa3BUTHS JIATYILK.

JlaGoparopHas padora «/3yueHue CTpPOECHHMS TIOJIOBBIX KJIETOK Ha TOTOBBIX
MHUKpOIpenaparax.

IIpakTuyeckasi padora «BblsBlIeHNE TPU3HAKOB CXO/CTBA 3aPO/JIbIIIECH TO3BOHOUYHBIX)KUBOTHBIX.
JlaGoparopHas padora «CTpoeHHE OPraHOB Pa3MHOKEHHUS BBICIIIUX PACTCHUIN.

Tema 11. 'eHeTHKa — HAYKa 0 HACJIEACTBEHHOCTH U H3MEHYHBOCTH OPraHU3MOB

Hctopusi ctaHOBNIEHUS U Pa3BUTHUS T'€HETUKHM Kak Hayku. Pabortel I'. Mennens, I'. ne ®pusza, T.
Moprana. Ponbs oTedecTBeHHBIX yU€HBIX B pazButun reHeTrku. Paboter H. K. Konbmosa, H. 1. BaBuiosa,
A. H. benoszepckoro, I'. /1. Kapneuenxo, 0. A. ®ununuenxo, H. B. Tumogeesa-Pecosckoro.

OCHOBHbIE TEHETHUYECKUE MOHATHUS M CHUMBOJBL. ['OMOJIOTMYHBIE XPOMOCOMBI, aJUICNIbHbIE TEHBI,
aNbTEPHATUBHBIE MPU3HAKH, JIOMUHAHTHBIA U PELIECCUBHBINA MPU3HAK, TOMO3UI0Ta, T€TEPO3UT0TA, YUCTAs
nuHUS, THOpuAbl, reHoTur, ¢eHoTturl. (OCHOBHBIE METOJbl T€HETHKH: THUOPUIOIOTHIECCKHH,
LUTOJIOTUYECKUN, MOJIEKYJIIPHO-TEHETUYECKUM.



JdemMoHcTpanuu

IToptpetsr: I'. Mengens, I'. ne ®pus, T. Mopran, H. K. Konsuos, H. 1. Basunos, A. H.
benozepckuii, I'. [I. Kapmeuenko, FO0. A. ®unumuenko, H. B. Tumodeen-PecoBckuii.
Tabnuib! 1 cxembl: «MeToIbl TeHeTUKNY, «CXeMbI CKpeluBanus». JlaboparopHasi padora
«/lpo3o¢duna kak 0ObEKT reHeTHYecKuX uccaenoBanuity. Tema 12. 3akoHoMepHOCTH
HACJIeICTBEHHOCTH

Mounorubpuanoe ckpemuBanue. [lepBolil 3akoH MeHens — 3aKoH eIMHO000pa3us THOPUIOB MIEPBOTO
nokonenus. llpaBuno agomuHupoBanus. BTopoil 3akoH MeHaenss — 3aKOH paclUENIeHUsT ITPU3HAKOB.
[{uTonmornyeckue OCHOBBI MOHOTHOPUAHOTO CKpEIIMBaHus. [ MoTe3a YMCTOTHI FaMeT.

AHanusupyromee — ckpemuBaHue.  [IpomMeXyTO4HBI ~ XapakTep  HAclIeJOBaHUS.
Pacuiennenne npu3HakoB Npy HENOJIHOM JOMUHUPOBAHUH.

Jurubpuanoe ckpemuBanue. Tpetuil 3akoH MeHzaens — 3aKOH HE3aBUCHUMOIO HAaCJIEIOBaHUS
IpU3HaKoB. LuTonornuyeckre OCHOBBI AUTMOPUHOIO CKPELIUBAHUS.

CuerieHHOE HacliefoBaHue npu3HakoB. Pabotel T. Moprana. CremnieHHOE HacjielOBaHUE TCHOB,
HapylLIeHUE CLUEIUIEHUsI MEX Ay FreHaMu. XPOMOCOMHasl TEOpHUs HACJIEICTBEHHOCTH.

I'enetuka nosa. XpOMOCOMHBIM MEXaHU3M OIpeAeeHUs 1oJ1a. AyTOCOMBI U MOJIOBbIE XPOMOCOMBI.
['omorameTHsbIil ¥ rereporaMeTHbli moi. ['eHeTHMUeckass CTpYKTypa MOJIOBBIX XpoMocoM. HacnepoBanue
IIPU3HAKOB, CLIETNIEHHBIX C I1OJIOM.

l'enotunn kak nenocrHas cucrema. [lmeldoTrponus — MHOMKECTBEHHOE JIEWCTBHE TEHA.
MHoOXeCTBEHHbIN ajienu3M. B3aumoneilcTBue HealieNbHBIX T'€HOB. KOMILIEMEHTapHOCTh. DNUCTAa3.
[Tonmumepwus.

['eneTrueckuii KOHTPOJb PA3BUTHUSA PACTCHUH, )KMBOTHBIX M YEIOBEKa, a TaKXKe (PU3NOIOTHIECKUX
MIPOLIECCOB, MOBEJCHUS M KOTHUTUBHBIX (PyHKIUNA. ['eHeTnueckre MexaHu3Mbl CUMOUOTEeHEe3a, MEXaHU3MBI
B3aMMOJICHCTBUS «XO35IMH — MapasuT» U «XO35MH — MUKpoOHOM». ['eHeTndyeckue acmneKkThl KOHTPOJA U
M3MEHEHHS HACJIeICTBEHHON MH(OPMAITUH B IOKOJICHHUSIX KJIETOK U OPTaHU3MOB.

JdemMoHcTpanuu

IToptpetsr: I'. Mennens, T. Mopras.

Tabnuuel u cxemsl: «IlepBriii 1 BTOpoi 3akoHbl Menaens», «Tperuit 3akon Menzaens»,
«AHanmuzupyrolee ckpemuBaHuey, «Henomnoe goMuHupoBaHMe», «CLEIUIEHHOE  HAClEOBaHHUE
MIPU3HAKOB Yy 1po30duiiel», «I'eHernka nomnay», «Kapuorumn yenosekay, «Kapruotun apo3oQuisi»,
«Kapuotun ntunen», «MHOKECTBEHHBIN alUIEIN3M», «B3anMoaeiCTBHE TEHOBY.

Ob6opynoBaHue: MOAETb Ul AEMOHCTPALUU 3aKOHOB €AMHOO0pa3us THOPUAOB MEPBOIO MOKOJICHUS
U pacIleIUICHHs] IPU3HAKOB, MOJIENb JJIs IEMOHCTPALMU 3aKOHA HE3aBUCUMOIO HACIEN0BAaHUS IPU3HAKOB,
MOJENb S JIEMOHCTpPAllMM  CIEIJIEHHOTO HAacjleIO0BaHUS IPU3HAKOB, CBETOBOM  MHKPOCKOTI,
MUKpomnpenapar: «J{po3oduiiay.

IIpakTnueckas padora «/3yyeHue pe3ynbTaTOB MOHOIHOPUHOTO CKPEIIMBAHUS Y APO30(UIBD».

IIpakTnueckas padora «/3ydyeHue pe3yapTaToB TUTHOPUAHOIO CKPEIIUBAHUS Y IPO30(DUITBI.
Tema 13. 3akoHOMepHOCTH H3MEHYHBOCTH

BsaumopeiictBue reHotuna u cpensl npu GopmupoBaHuM ¢peHotuna. M3MeHYnBOCTh NMPU3HAKOB.
KauecTBeHHBIE ¥  KOJMYECTBEHHblE MpPHU3HAKU. BuIbl W3MEHYMBOCTU: HEHACHEACTBEHHAas U
HACJIEICTBEHHASI.

MonudukanonHas u3MeH4YMBOCTh. Ponb  cpenpl B (GOpMHUpPOBAaHMM — MOAM(PHUKAMOHHOU
n3MeHunBocTH. Hopma peakniuu npusHaka. BapuanuvonHnsiii psa u BapuanuonHas kpusas (B. Moranacen).
CBoiicTBa MOIU(PHUKAIIMOHHONH U3MEHUHNBOCTH.

l'eHoTHnMueckas  MU3MEHYUBOCTb. CpolicTBa  T€HOTHIUYECKOW  HM3MEHYMBOCTU.  Bujsl
TFeHOTUITUYECKON U3MEHYMBOCTH: KOMOMHATUBHASI, MyTallHOHHAs!.

KomOuHaTuBHAass W3MEHYMBOCTh. Mei03 M TOJOBOM Mpolecc — OCHOBa KOMOMHAaTHBHON
M3MEHYMBOCTU. PoJb KOMOWHATHBHON WM3MEHYMBOCTH B CO3JaHHM TE€HETHUYECKOTO pPa3HOOOpa3us B
Ipezeiax OJHOIro BUA.

MytanmonHass ”3MEHUYUBOCTb. BHUIbI MyTalMii: reHHbIE, XPOMOCOMHBIE, TeHOMHBbIE. CIIOHTaHHBIE U
WHIYLIUPOBAHHBIE MYTalluu. SaepHble W IUTOIUIa3MaTHdyeckue Myrtaruu. CoMaTHYecKHe U TO0JIOBbIE



MyTtanuu. [IpudrHbl BOSHUKHOBEHUSI MyTaluil. MyTareHsl U UXBIUSHUE HA OpPraHU3Mbl. 3aKOHOMEPHOCTHU
MYTallMOHHOTO TMpollecca. 3aKOH TOMOJIOTHYECKUX pSAIOB B HaciencTBeHHON wu3meHunBoctu (H.U.
BasuioB). BaesinepHast H”3ME@HUMBOCTh U HACJIEACTBEHHOCTb.

Onucenemura u snuceHOMUKA, poJib INULEHEMUUECKUX (haKmopos 8 Hacl1e008aHUU U USMEHUUBOCTU
(enHomunuyecKux NPUHAKos y opeaHu3mos.

JdemoHcTpauuu

IToprpersr: I'. ne ®pus, B. Moranncen, H. Y. BaBunos.

Tabmumer 1 cxembl: «Bumasl w3MeHUHBOCTHY, «Moau(HUKAIMOHHAS W3MEHUYHUBOCTHY,
«KomOunaTuBHas U3MEHYMBOCTBY,  «Meno3»,  «OmiogorBopeHue»,  «l'eHermueckue
3a0oJieBaHuUs YeIoBeKay, «Buapl MyTamuii».

ObopynoBaHue: XUBbIE U TepOApHBIC IK3EMIUIAPHl KOMHATHBIX PACTEHHH, pUCYHKH ((oTorpadum)
YKUBOTHBIX C PA3JIMYHBIMUA BUJIaMU U3MEHYUBOCTH.

JlabopaTopHnasi pabora «lccienoBanne 3aKOHOMEPHOCTEH MOIU(PUKAIIMOHHON M3MEHUYHMBOCTH.
[TocTpoeHne BapuallmOHHOTO psifia U BApUALIMOHHOM KPUBOW.

IIpakTuueckas padora «Mytauu y 1po30(duiisl (Ha TOTOBBIX MUKPOIPENapaTax ).
Tema 14. I'eHeTnKa Ye10BeKa

Kapuotun uenoBexka. MexayHapoaHas mIporpamMma HCCIEIOBaHUSA TE€HOMa deloBeka. MeTomabl
W3Y4YCHUS] TEHETUKH YeNOBEKa: IeHEaJIOrMYeCKUid, OJIM3HENOBBIHA, HUTOTEHETHUYECKUM, MOMYISIIIHOHHO-
CTATUCTUYECKUN, MOJEKYJISIpHO-TeHeTHUeCKU. COBPEMEHHOE OIpEACNICHHE T€HOTHUIIA: MOJHOT€HOMHOE
CEKBCHHpPOBAaHUE, TCHOTHIMPOBaHHE, B TOM uucie ¢ nomoupto [IIP- ananuza. HacnencrBeHHble
3a00JIeBaHUsI 4YEJIOBEKA. | €HHbIE W XPOMOCOMHBIE OOJIC3HM 4YelloBeKa. bolie3HW ¢ HacleICTBEHHOU
MIPEAPACIIONOKEHHOCThIO. 3HAYE€HWE MEIUIMHCKOM TEHEeTUKM B MPEJOTBPALLEHUA U  JICUCHUH
TeHETUYECKUX 3a00JieBaHUI yesnoBeka. MeauKo-TeHeTHUYeCKoe KOHCYNIbTUpoBaHUe. CTBOJOBBIE KIIETKH.
[TonsiTHE «r€HETUYECKOTO Ipy3a». ITUUECKHUE ACTIEKThl UCCIEAOBAaHUIN B 00JACTH pEJaKTUPOBAHUS T€HOMA
Y CTBOJIOBBIX KJIETOK.

I'enernueckue (akToOpbl TMOBBIIIEHHON YyBCTBHUTENBHOCTH 4YellOBEKa K (PHU3UYECKOMY H
XUMHUYECKOMY 3arps3HEHUIO OKpYKawlled cpeabl. ['eHeTnueckas NpeapacroioKeHHOCTh 4YelOBEeKa K
MaTOJIOTUSIM.

JdemMoHcTpanuu

Tabmunpl u cxembl: «KapuoTun yenoBeka», «MeToabl M3y4eHHsS] TEHETHKU UYEJIOBEKay,
«["enernyeckue 3a00JI€BaHUS YETIOBEKAY.

IpakTuyeckasi padora «CocraBiieHUE U aHAIHU3 POJAOCIOBHOM.

Tema 15. Cenekuusi opranu3mMoB

JlomecTrkanus U cenekuus. 3apokJIeHUe celekuuu u gomectukanuu. Yuyenue H. M. BaBunosa o
[lenTpax MpOUCXOXKIEHHUSI U MHOT000pa3us KyJIbTYpHBIX pacTeHHil. Ponb ceneknuu B CO31aHUU COPTOB
pacTeHud U mopoj KUBOTHBIX. CopT, MOpoja, mTaMM. 3aKOH TOMOJIOTUYECKHUX PSOB B HACJIEICTBEHHOU
m3menunBocTy H. WM. BaBuioBa, ero 3HaueHue i CEMEKIIMOHHON PaOOTHI.

MeToasl ceneKIMoHHON paboThl. VIcKycCTBEHHBINM OTOOpP: MacCOBBI U MHAMBHAYAIbHBINA. DTarbl
KOMOMHAIIMOHHOM cenekiuu. VcnpiTaHue Npou3BOAMTENEH MO MOTOMCTBY. OTOOp MO TEHOTUNY C
MTOMOIIBIO OLIEHKH (PEHOTHIa TOTOMCTBA U OTOOp MO TeHOTHIY ¢ noMoinpto ananu3a/HK.

HckyccTBeHHBIM MyTareHe3 Kak METOJl CEJIEKIMOHHOW paboThl. PamuannoHHBIN W XUMHYECKHI
MyTareHe3 Kak HCTOYHHUK MYTalui y KyJIbTYpHBIX (OpM OpraHu3MoB. Mcmoib30BaHHE TE€HOMHOTO
penakTHpOBaHUS U MeToJoB pekoMOMHaHTHbIX JIHK ans monydeHus HMCXOJHOTO Marepuana s
CEJIEKIIHH.

[Tonyuenune monmumuion10B. BHyTprBU0Bas rTuOpuan3amnus. bau3kopoaCcTBEHHOE CKpENIMBaHNE, UITH
uHOpuUHT. HepoacTBeHHOE CKpeluBanue, Wik ayTopuauHr. ['ereposuc u ero npuyuHsl. Vcnons3oBanue
rerepo3uca B cenekiuu. Otnanéunas rudpunusanus. [Ipeononenue Gecrionuss MEKBUIOBBIX THOPUIOB.
JIOCTH)KEHHUSI CEJIEKIIUN PACTEHUI U )KUBOTHBIX. «3€1EHAs PEBOIIOYUAN.

CoxpaHeHHe U U3y4eHUE IeHETUYECKUX PECYPCOB KYJIbTYPHBIX PACTEHUN M MX JAUKUX POIUYEH IS
CO3/IaHUS HOBBIX COPTOB M THOPHIIOB CEIbCKOXO3SUCTBEHHBIX KYIbTYp. H3yueHue, coxpaneHue u
Vhpaenenue 2eHemudecKUMU pecypcamu CenbCKOXO3SAUCMEEHHBIX U NPOMBICIOBLIX HCUBOMHBIX 6 UYelsx



VIYUUWeEHUS CYWEeCmEyIoWuUx U CO30anUs HOBbIX NOPOO, MUHULL U KPOCCO8, 8 MOM HYUCle C NpUMeHeHUueMm
COBPEMEHHBIX MEMOO08 HAYUHBIX UCCIE008AHUL, NePed08blX UOell U NePCHEeKMUBHBIX MEeXHOIO02UIL.
JdemoHcTpauuu

IToprpersr: H. 1. BaBunos, U. B. Muuypus, I'. JI. Kapneuenko, I1. I1. Jlykbsaenko, b. JI. Actaypos,
H. bopnoyr, /. K. bensies.
Tabmuuer 1 cxembl: «LleHTpBI MPOUCXOXKICHUS U MHOTO00pa3us KyJbTYpPHBIX PACTCHUI,
«3aKOH TOMOJIOTMYECKUX DSNOB B HACIEACTBEHHOM M3MEHUYMBOCTH», «METOHBI CEleKInun»,
«Otnanénnas rudbpuanzanusn», «MyrareHes».

JlabopaTopHasi pa6ora «/I3yuyeHue copToB KyJIbTYPHBIX PACTEHMH M IOPOJ JOMAIIHUX>KHBOTHBIX).

JlabopaTopHasi padora «l3yueHne METOI0B CENEKLIUN PACTEHUI».
IIpakTnyeckas padora «IIpuBrBKa pacTeHUI».

Jkckypeust «OCHOBHBIE METOAbl M JIOCTMIKEHUS CEJNeKUUM pacTeHUH M KMBOTHBIX (Ha
CEJICKIIMOHHYIO CTAHIIHIO, INIEMEHHYIO (DepMy, COPTOUCTIBITATENbHBIM Y4aCTOK, B TEIJIMYHOE XO35ICTBO, B
71a00paTOPHIO arPOYHUBEPCUTETA M HAYYHOTO LIEHTPA)».

Tema 16. BUOTeXHOJIOTMS M CHHTETHYECKasi OMOJI0T U

OOBeKThl, HCHONb3yeMble B OHOTEXHOJOTHMHM, — KJIETOYHbIE UM TKAaHEBBIE KYJIBTYpHI,
MHUKPOOPIaHU3Mbl, UX XapaKTepUCTHUKA. TpaauiuoHHass OMOTEXHOJIOrus: XjeOoledeHue, IMOJydyeHHe
KHCJIOMOJIOYHBIX MPOAYKTOB, BUHOieTue. Mukpoobuonoruueckuit cuaTe3. O0BEKTHl MUKPOOUOTOTHIECKUX
texHosoruii. [Ipon3BoacTBO Oenka, aMIHOKUCIIOT U BUTAMUHOB.

Cozpanue TEXHONOIMM M HHCTPYMEHTOB ILEJICHANIPABICHHOIO M3MEHEHMSI U KOHCTPYHPOBAHMS
IF€HOMOB C LEIBI0 IIOJIYy4EHHMS OPraHM3MOB M MX KOMIIOHEHTOB, COJAEpIKALIMX HE BCTPEYAIOIIMECS B
pUpoJie OMOCHHTETUIECKUE TTYTH.

Knerounas uxxeHepus. MeToabl KyJabTYphbl KJIETOK M TKaHEH pacTeHUil U KMBOTHbIX. KprnobGaHKH.
Comaruyeckass rubpuan3anus U cOMaTU4YeCKUi sMOpuoreHes. lcrosp3oBaHHE TalulOMIOB B CEJIEKIMU
pacrenuid. Ilonyuenue monoxknoHanvHulx anmumen. Vcnonvzoeanue MOHOKIOHANbHBIX U NOJIUKIOHANbHBIX
anmumen 6 meouyune. VICKyCCTBEHHOE OIIOIOTBOpEHUE. PEKOHCTpYKLMS SHULEKIETOK U KIOHHWPOBAaHUE
KUBOTHBIX. METOJl TpaHCIUIAHTAMU sIiep KIETOK. IexHonoeuu 0300po6ieHuUs, KYIbMUBUPOSAHU U
MUKPOKTOHATLHO20 PA3MHOINCEHUS CENbCKOXO3AUCMBEHHBIX KYAbMYP.

XpOMOCOMHass M Te€HHas HWHXKEHepusa. VICKyCCTBEHHBI CHHTE3 T€Ha W KOHCTPYMPOBAaHHE
pexkomOunantHeix JHK. Cosdanue mpanceennvix opeanusmos. JIOCTMKEHHS U MEPCIEKTHBBI
XPOMOCOMHOM ¥ T€HHON MHKEHEPUH. DKOJIOTUYECKHE U 3THYECKHUE POOIeMbl T€HHON HHXKEHEPHUH.

Menununckue OuorexHosoruu. IloctreHomHas 1mdpoBas Mmenununa. [IL[P-auarnoctuka.
MeTaOonoMHBINM aHaNU3, FeHOLEHTPUUYECKUH aHajdu3 IMpOoTeoMa YeJIOBEeKa Ul OLEHKH COCTOSIHUS €ro
30pOBbs. Vcmonmb30BaHWE CTBOJIOBBIX KIETOK. TapreTHas Ttepamus paka. 3D- OuommkeHepus Uist
pa3paboTKu (QyHIAaMEHTAJIbHBIX OCHOB MEAMIMHCKHX TEXHOJOTHH, CO3/1aHHsA KOMIUIEKCHBIX TKaHEH
COYETaHHMEM TEXHOJIOTHUH TpEéXMepHOro OWONpUHTHHTa U ckaddonauHra g pemeHus 3agad
[IEPCOHAIIU3UPOBAHHON MEIULIUHBI.

Co31aHne BEKTOPHBIX BAKIIMH C 1IeJbI0 00ecreueHus KOMOMHUPOBAHHOM 3alllUThl OT BO30yauTeNei
OPBH, ycraHOBIEHHE MOJEKYJISIPHBIX MexaHu3MoB ¢(yHkiuonupoBanus PHK- coxpepkamux BHPYCOB,
BBI3BIBAIOIINX 0CO00 OMacHbIe 3a00JIeBaHUS YEIOBEKA U )KUBOTHBIX.

JdemMoHcTpauuu

TaGnuie! n cxeMmbl: «Mcnonp3oBaHME  MHMKPOOPTAaHM3MOB B IPOMBILIJICHHOM
IIPOU3BOJICTBEY, «KieTouHas nuxenepus», «I'€HHas HHKEHEPUD.

JlaGopaTopHas pa6ora «/3y4eHrne 00beKTOB OMOTEXHOIOTHI.
IIpakTnyeckas padora «llonydeHre MOJIOYHOKUCIBIX TPOTYKTOBY.

JIkckypeust «bHOTeXHOIOTHs — BaKHEHIIas IPOU3BOIUTENIbHAS CUJIa COBPEMEHHOCTH (Ha
OMOTEXHOJIOTMYECKOE TPOU3BOJICTBO)».

11 KJIACC

Tema 1. 3apo:xneHue U pa3BUTHE IBOJIOLMOHHBIX MPeCTABIEHUH B 0HOJIOTHHI



OpomtonmonHas teopud Y. [lapsuna. [Ipeanoceliky BOSHUKHOBEHUS JapBUHMU3Ma. JKU3HbU HayyHas
nesrenbHocTh Y. JlapBuHA.

JIBuwkymue cuibl sBomonuu BuAoB 1o Y. JlapBuHy (BbICOKass MHTEHCHBHOCTh Pa3MHOKEHUS
OpraHM3MOB, HACJEACTBEHHas M3MEHYMBOCTh, OOppOa 3a CyIIECTBOBAaHHUE, €CTECTBEHHBI U
HCKYCCTBEHHBIN 0TOOD).

Odopmnenne cunternueckor Teopun HBomonuu (CTD). HelTpanbHas Teopus SBOJIOIUH.
CoBpeMeHHass HBOJIIOLMOHHAS OHWONIOTHSA. 3HAUYEHUE SBOJNIONMOHHON Teopuu B  (HOPMHUPOBAHUU
€CTECTBEHHO-HAyYHON KapTUHBI MUPA.

JdemoHcTpauuu

[Toptpetsl: Apucrorens, K. Jlunnen, XK. b. Jlamapk, 3. XK. Cent-Unep, XK. Krobe, U. lapsun, C. C.
Yersepukos, 1. U. llImansraysen, /Ix. Xonnenn, . K. bemnses.

Tabmuups! u cxeMbl: «Cuctema >xuBoit npupozs! (1o K. JIunner)», «JlecTHuna *uBbIX cyniecTs (1o
Jlamapky)», «Mexanusm (QOpMHUpPOBaHUS MPUCIIOCOONICHUNM Yy pacTeHUil M KUBOTHBIX (mo Jlamapky)y,
«Kapra-cxema mapuipyra nyremectBus Y. Jlapuna», «Haxoaxku Y. JlapBunHay, «DopMbl OOpbOBI 3a
cymectBoBanuey», «llopoabr romyOeit», «MHorooOpasue KylnbTypHBIX (opM KamycTel», «llopoas
JIOMalIHUX >KMBOTHBIX», «CxeMa oOpa3oBaHus HOBBIX BuAOB (o Y. [lapBuny)», «Cxema COOTHOIIEHHUS
JIBUKYIIUX CHJT SBOIOIUIY, «OCHOBHBIE MOJIOKEHHSI CHHTETHUECKON TEOPHH IBOJIOLIUN.

Tema 2. Mukpo3BoIIOLMS U €€ pe3yJIbTaThI

[Tomymsimus kak s1eMeHTapHas eAuHuIa Boonruu. CoBpeMeHHbIe METObl OIEHKHU T'€HETHYECKOTrO
pazHoOOpa3usi W CTPYKTypbl mnomymnsuuil. V3MeHeHue reHodoHIa MOMYJISAIMM KaK 3JIEMEHTapHOE
9BOJIIOLIMOHHOE fABJIEHUE. 3aKOH reHeTndeckoro pasHoBecust [x. Xapau, B. BaiinGepra.

DOnemeHTapHbIe (HAaKTOPHI (IBIKYIIHE CHIIBI) SBOIIONUU. MyTanuoHHBIH mporecc. KomOnHaTuBHAS
M3MEHYUBOCTb. Jlpeli( reHoB — cilydaliHble HEHAIIpaBJICHHbIE N3MEHEHUS YacTOT ajuiesieil B MOMYJISIUsIX.
Oddexr ocHoBarens. Dpgexm Oymovirounoco eopaviuika. CHUdCeHUe 2eHemu4ecKko20 pasHooOpasusL:
npuuunvl u credcmeus. Iposenenue sghgpexma opeiigha 2enos 6 bonLUWUX U MAbIX noNYaAYUAX. MUrpanuu.
W3onsanus nonyssiuuii: reorpaduueckas (IpoCTpaHCTBEHHAs ), OMooruyeckas (pernpoayKTUBHAs).

EctectBennblii oTOOp — Hampaistouii ¢axktop sBomouuu. Dopmbl ecTecTBEHHOro oTdopa:
JBIDKYIUH, CTaOWIN3UPYIOIIMK, pa3pbiBatoluil (qu3pynTuBHEIA). [lomoBoit oTOop. Bo3HukHOBEeHHE U
ABOJIIOLIMSI COIIMAJIBHOTO MOBEEHUS KUBOTHBIX.

[IpucnocoOaeHHOCTh ~ OpPraHM3MOB  KaK  Pe3ylbTaT  MHKPOABOJIONMU.  Bo3HUMKHOBEHHe
npucrnocoOaeHuit 'y opraHusmMoB. Apomopdo3sl U uavoanantauuu. Ilpumepsl mnpucrnocoOneHuit y
opraHu3MoB: Mopdoorudeckre, Gu3noJIoTuIecKre, ONOXUMHYECKHUE, moBeneHYeckne. OTHOCUTEIHHOCTD
MPUCTIOCOOJIEHHOCTH OPraHU3MOB.

Bun, ero xpurepuu u crpykrypa. BunpooOpazoBaHue Kak pe3yabTaT MUKpO3BOIrOIMH. V3omsauus —
KIo4eBoil  ¢akrtop BupooOpasoBanus. Ilytm u cmocoObl  BHIOOOpa3oBaHMA: aJUIONATPHUUECKOE
(reorpaduueckoe), CUMITaTPUIECKOE (9KOJIOTHYECKOE), «MTHOBEHHOE»  (MOJHUIUIOUIU3AIIHS,
rubpuanzanys). JJmuTeapHOCTh BOIOIMOHHBIX MPOIIECCOB.

Mexanu3mbl GOpMUPOBAHUS OUOJIOTHYECKOTO pa3HOO0pa3usl.

Poinb 3BOIOIMOHHON OMONIOTHH B pa3padOTKe HaY4YHBIX METOAOB COXpaHEHHS OHMOpa3HOOOpa3Hs.
MUuKpO3BOIIONHUS U KOIBOJIOIMS MapasUTOB M UX X031€B. MexaHu3Mbl (OPMUPOBAHUS YCTOMYUBOCTH K
AHTUOMOTHKAM U CTIOCOOBI OOPHOBI C HEM.

JdemMoHcTpauuu

[Toptpetsr: C. C. YerBepukos, 3. Maiip.

Tabmuip! 1 cxembl: «MyTallMoOHHAs U3MEHYHBOCTHY, «llomynsinonHas cTpykTypa Bugay», «Cxema
NposIBJICHUs 3aKkoHa Xapau—BaiinOepra», «JIBWxKymire CHIIBI 3BOJIOLHUNY, «DKOJOTHUECKas N30SI
MOMYJISAIUKA ceBaHCKOU (hopenmy, «I eorpaduueckast U30ANS TUCTBEHHHUIIBI CHOUPCKOMN M JINCTBEHHUITBI
naypckoi», «IlomyasuoHHbIE BOJIHBI YUCIEHHOCTH XMUIHUKOB U )KEPTB», «CXeMa NeiCTBUS €CTECTBEHHOTO
otbopay, «®opmbl O6OPHOBI 32 CYIIIECTBOBAHHEY, «HaycTpraibHBII MEJIaHU3M», «KuBbie
HCKOIIaEMBbIE»,

«IlokpoBUTENBCTBEHHAs! OKpacka >XMBOTHBIX», «lIpenynpexnaromas okpacka >XUBOTHBIXY,
«Duznonoruueckue agantanumny, «IIpucnocobIeHHOCTh OPraHU3MOB U €€ OTHOCHTEIBHOCTDY,



«Kpurepuu Buaa», «Bunsl-aBoitHUKN», «CTpyKTypa BHIa B mpupojae», «Crocodbl BUI000pa30BaHUsY,
«['eorpaduueckoe  BHIOOOpa3zoBaHME TPEX  BUIOB  JIAHBIIICI,

«IKOJOoTHYeCKOe BUA000pa3oBaHue BUIOB CHUHUID, «[lomurmonapl pacteHmit», «KamycTHO- penedHbIi
THOpUTY.

ObopynoBanue: repOapun pacTeHUH, KOJIJICKIIMM HACEKOMBIX, Yydela ITHLl B 3Bepei ¢ mpuMepamu
Pa3NMYHBIX MPHUCIIOCOOICHMIA, Yydena NTHII U 3Bepeil pa3HbIX BUJIOB, repOapuu pacTeHU OJM3KUX BHJIOB,
00pa30BaBIIMXCS pa3IMUHBIMU CIIOCOOAMHU.

JlabopaTopHasi padora «BpIsBIICHHE H3MEHYMBOCTH Y 0COOEH OHOTO BHAAY.

JlaGopaTopHnas padora «IIpucnocoOneHus OpraHu3MOB M UX OTHOCHTEINBHAS 11eJIECO00PA3HOCTbY.

JlaGopaTopHas pa6ora «CpaBHEHHE BUIOB 110 MOP(OIOTHYECKOMY KPUTEPUIOY.

Tema 3. Makpo3BoJIIOIHUS U €€ pe3yJbTaThl

MeTtopl u3ydeHus Makpo3Boatonuu. [lageoHTonornyeckue METoAbl U3y4€HUs IBOJIIOLNH.
[Tepexoanbie GopMbl U HUIOTCHETHUECKUE PAIBI OPTAHU3MOB.

buoreorpaduyeckne Metonsl uzydeHust sBomonuu. CpaBHeHue (uopsl U (ayHbl MaTEpUKOB M
ocTpoBoB. bruoreorpadpuueckre obmacTi 3eMiau. BUAbI-OHIEMUKN U PEITHKTHI.

OMOpHUOIOTMYECKHE U CPAaBHUTENbHO-MOP(OJIIOTMYECKHE  METOAbl  M3YYEHHUS  HBOJIIOLHUU.
'enernuyeckue MeXaHM3Mbl DJBOJIIOLIMM OHTOTE€HE3a M  MOSIBICHHUS 3BOJIOLMOHHBIX  HOBIIECTB.
I'omosiornuHple M aHANOTMYHBIE OpraHbl. PyauMeHTapHble OpraHbl M aTraBU3Mbl. MOJIEKYJISIPHO-
reHeTHYeCKue, OMOXMMHUYECKHE U MaTeMaTHYeCKHe METOJIbl U3YUYEeHHUs IBOJIIOLMU. ['OMOJIIOTHYHbIE T'€HBI.
CoBpeMeHHbIE METO/IbI IOCTPOEHUS (PUITOTC€HETUYECKUX JIEPEBHEB.

XPpOMOCOMHBIE MyTallMH U IBOJIIOLIMSI TEHOMOB.

OOmue 3akoHOMepHOCTH (TpaBHWia) OSBONIONUH. [lpunyun  cmenvt  yHKyull.
Heob6patumocTs 3Bostonuu. AjanTuBHas paauanus. HepaBHOMEpHOCTh TEMIIOB 3BOJIOLMH.
JdeMoHcTpanuu

[Toptpetsl: K. M. Bap, A. O. KoBanesckuii, ®. Mroiep, 3. I'ekkens.

Tabmuip! u cxemsl: «DunoreHeTHUECKU psf JIOMAIN», «APXEONTEPUKCY, «3BEpO3yOble SALIephI»,
«Crerouedaner», «Punnoduter», «CemMeHHble NaNOPOTHUKM», «buoreorpaduyeckue 30HBI 3eMIN,
«/lpeiid KOHTHUHEHTOB», «PenukTel», «HadanmpHble cTagud 3MOPHUOHAIBHOIO PA3BUTHUS IMO3BOHOYHBIX
KUBOTHBIX», «['OMOJIOrMYHbIE U aHAJIOTUYHBIE OPTAHBIY,

«PyaumenTs», «ATaBU3MbI», «XpOMOCOMHBIE HAOOPH! YeIOBEKa U IMIMMIMaH3e», «l aBHbIe HaNpaBIIEHUS
3BOIOLUMNY, «OO01I1e 3aKOHOMEPHOCTH IBOJTIOLIUI.

OO0opynoBaHue: KOJUICKIIMM, TepOapuu, MYJSHKA HMCKOMAEMBIX OCTATKOB OPTaHU3MOB, MYIISDKU
TOMOJIOTMYHBIX, AHAJIOTUYHBIX, PyJUMEHTAPHBIX OPIraHOB U aTaBU3MOB, KOJIJIEKIIUN HACEKOMBIX.

Tema 4. IIponcxoxnenne u pa3BuTHE ) KM3HH HA 3eMuie

HayuHnble rumore3bl NpoUCXOKIEHUS XKU3HU Ha 3emuie. AOuoreHes u maHcrnepmus. [loHaydnble
NPEJCTABICHUS O 3apPOXKJACHUH )KU3HU (KpeallnoHU3M). [ unmoresa mocTOsIHHOTO CaMO3apOoXKI€HHs )KU3HU U
e€ omnposepxxenue onelitaMu . Peau, JI. Cnamnannanu, JI. Ilactepa. IlpouncxokieHue Xu3HU H
actpoOuonorus. OCHOBHbIE JTambl HeopraHumdeckoi osBomouuu. [lmanerapnas (reosnoruudeckast)
3BOJIIOLIMSL. XHUMHUYECKasi 3BOJIOLUA. AOHOTeHHBI CHHTE3 OPraHUYECKUX BEIIECTB M3 HEOPraHMYECKHX.
OmnpiT C. Mmmnepa u I'. FOpu. ObpazoBanue noiauMepoB u3 MoHomepoB. Koarepsarnas runoresa A. H.
Omnapuna, runotesa nepsuyHoro oynsona Jlx. Xonaeitna, renernyeckas runoresa I'. Ménnepa. Pubo3umsl
(T. Yex) u runoreza «vupa PHK» VY. T'mnbGepra. dopmupoBanue MeMOpaH U BO3HHUKHOBEHHE
MIPOTOKJIETKH.

Hcropus 3emin u MeToasl €€ nzydeHus. MckornaeMple OpraHn4eckue ocTaTku. I'eoxpoHosorus u eé
Metoabl. OTHOcHUTeNbHass W abCOMIOTHAs TeoXpoHoJorus. ['eoXxpoHonormueckass IIKajga: 30HBI, 3PBI,
MIEPUOBI, FTIOXH.

HauanbHele 3Tanel opranndeckoi 3Boonuu. [losBieHre u 3BOIIONMS MEPBBIX KIETOK. DBOJIIOLUSA
MeTabonu3ma. Bo3HHKHOBEHHE NepBbIX 3KocucTeM. COBpEMEHHBbIE MHKPOOHBIE OMOIUIEHKHM KaK aHaJor
nepBbIx Ha 3emiie coobmecTB. CTpoMaToauThl. [IpOKapHOTH U 3yKapUOTHI.

[Ipoucxoxxaenne dykapuoT (cUMOMOTreHe3). DBOJIOLMOHHOE  IPOUCXOXKICHHE  BHUPYCOB.
IIponcxoxaeHne MHOTOKJIETOYHBIX OpPraHU3MOB. BO3HHUKHOBEHHE OCHOBHBIX TI'PYII MHOTOKJIETOYHBIX



OpPraHHU3MOB.

OcHOBHBIE OTalbl 3BOJIONUHN BBICIIUX pacTeHuid. OcHOBHBIE apomop(do3bl pacTeHuii. Bwixon
pacteHuil Ha cymy. IlosBiieHHe CIIOpPOBBIX pacTeHHil M 3aBOE€BaHME MMM Cyliu. CEeMEHHBIE PACTEHUS.
[IpoucxoxaeHNE IBETKOBBIX PACTCHUM.

OcHOBHBIE 3Tambl 3BOJIOLMU KUBOTHOro Mupa. OcHOBHbIE apomMop¢o3bl >KMBOTHBIX. Benickas
¢bayna. KemOpuiickuii B3pbIB — MOSIBJICHHE COBPEMEHHBIX TUIOB. [lepBbie X0OpaoBbIe )KUBOTHBIE. JKHU3HB B
BOJE. OBOJIONUS TO3BOHOYHBIX. llpomcxoxknenne ampubuii u  pentwinuil. I[Ipoucxoxnenue
MiIeKonuTaommx W nrtul. [lpunmun  kmodeBoro apomopdosza. OcBoeHune OeCHO3BOHOYHBIMH U
[T03BOHOYHBIMH KHUBOTHBIMU CYIIU.

PazButne xu3HM Ha 3emiie O 3paM W MEpPUOAAM: apXei, MpPOTEpOo30i, Mae030i, Me3030MH,
KaiiHO30M. OOmas XapakTepuUCTHKa KJIMMara W TeoJOrMYecKuX mpoueccoB. [losiBieHne u pacuser
XapaKTepHBIX OPraHU3MOB. YTJIe00pa30BaHHUE: €ro YCIOBUS M BIUSHHUE Ha ra30BbIil cOCTaB aTMoc(hephl.

MaccoBble BBIMUPAHHS — SKOJOTMUECKHE KPU3UCHI Hpouuioro. [IpuyuHbel U caeacTBUST MAacCOBBIX
BbIMUpaHuid. COBpEMEHHBI 5SKOJOTMYECKH KpU3UC, ero ocobeHHoctu. Ilpobrema coxpaHeHus
O6unopazHooOpasus Ha 3emIie.

CoBpemeHHasi cucTeMa OpraHu4eckoro mMupa. [IpuHIMIBI KIaccupuKau OpraHu3MOB.
OCHOBHBIE CUCTEMATHYECKUE TPYIIIbI OPraHU3MOB.

JdeMoHcTpanuu

[Toptpersr: ®@. Penu, JI. Cnannanuanu, JI. Ilactep, . U. Meunuxos, A. 1. Omapun, Jx.
Xonaeitn, I'. Ménnep, C. Munep, I'. FOpu.

Tabmumpr u cxembl: «Cxema ombita @. Pean», «Cxema ombita JI. Ilactepa mo wusydeHuro
camo3aposkJeHus Ku3Hu», «Cxema onbita C. Muepa, I'. FOpu», «9T1anbl HeopraHM4eCcKON IBOJIIOLUNY,
«I"eoxponosiornyeckas mkaia», «HavanpHble 3Tanbl OPraHUYECKOW 3BOJIFOLIANY,

«CxeMa oOpa3oBaHHsl SYKapuoT MyTéM cuMOuoreHesa», «Cucrema >XUBOH MPUPOABD»,
«Ctpoenue Bupyca», «Apomopdosbl pacteHuit», «Punnopute», «OIHOKIECTOYHBIE BOJOPOCIHY,

«MHOTOKJIETOUHbIE BOAOpOCIHN», «Mxu», «llamoporHukmu», «l'0l0CEMEHHbBIE pAaCTEHUSY, «Opranbl
IBETKOBBIX pacTeHui», «CxemMa pa3BUTUS JKUBOTHOTO MHPaAY,

«ApoMOopd0o3bl KHUBOTHBIXY, «Ipocreiimmey», «KumeunononoctHeiey, «llmockue dvepBu»,
«YneHucToHorue, «PBIOBDY, «3eMHOBOJIHBIEY, «IIpecMmbikarommuecs», «IITunms»,
«MneKonuTaronme), «Pa3BuTHE KM3HM B apXeuckou odpe», «Pa3BUTHE KU3HM B

IIPOTEPO30MCKON 3pen, «Pa3BUTHE )KU3HU B NMAIICO30MCKOM dpe», «Pa3BuTHE )KU3HU B ME3030MCKOM 3pey,
«Pa3BuTHE )XM3HU B KalTHO30MCKOM 3pe», «COBpEMEHHAs1 CUCTEMA OPTaHUYECKOTO MUPa.

O6opynoBanue: repbapuu pPACTEHU Pa3IWYHBIX OTJEIOB, KOJUICKIIMM HACEKOMBIX, BIIAXKHBIC
IpenapaTsl KUBOTHBIX, PAKOBHUHBI MOJUIIOCKOB, KOJUIEKIIMM HIJIOKOXKUX, CKEJIEThl I103BOHOYHBIX
KUBOTHBIX, 4Yydela NTUL M 3Bepel, KOJUIEKIMH OKaMEHENOCTEH, IOJE3HBIX MCKOIAEMBIX, MYJISKHU
OpPraHn4Y€CKUX OCTATKOB OPraHU3MOB.

Bupryanabnasa jgadoparopHas padora «MoxennpoBanue onbiToB Mumiepa—tOpu 1o n3ydeHuro
aOHMOTreHHOr0 CMHTE3a OPraHMYECKUX COEAMHEHUH B IEpBUYHOM aTMochepe».

JlabopaTopnasi padora «/3ydeHne 1 onMcaHne HCKONIAEMBIX OCTATKOB JPEBHUXOPIaHU3MOB).

IIpakTnueckas padora «/3ydyeHrne ocoOEHHOCTEN CTPOCHUSI PACTEHUIM Pa3HBIX OTIEIIOBY.
IIpakTnueckas padora «3yueHne ocoOeHHOCTEN CTPOSHHSI TO3BOHOYHBIX KUBOTHBIX).

Tema S. IIponcxoxkaeHue YeJ10BeKa — AaHTPOIOIeHe3

Pa3nens! u 3a1aun anTpononoruu. MeTosl aHTPOTIOIOTHH.

CraHoBJIEHUE MIPEACTABICHUI O MPOUCXOXKIECHUU YeNoBeKa. PeluruosHbie BO33pEHUS.
CoBpeMEHHBIE HayUHbIE TEOPUH.

CxoncTBO 4yenoBeka C KUBOTHBIMH. CHcTeMaTHYecKoe IOJoKeHue uvesoBeka. CBUIETENbCTBA
CXOJICTBA 4YE€JOBEKAa C >KMBOTHBIMU: CpPaBHHUTEIbHO-MOp(dosorndyeckue, amMOpuonornyeckue, (hu3noioro-
Ouoxmmuyeckue, mnoBeAeHUYeckre. OTIMYMs 4eloBeKa OT KUBOTHBIX. [IpsAMOXOXIeHHE M KOMIUIEKC
CBSI3aHHBIX C HUM IIPU3HAKOB. Pa3BUTHE rOJIOBHOIO MO3ra U BTOPON CUTHAJIBHOM CUCTEMBI.

JBwxyume cuibl  (akTopel)  aHTPONOreHe3a:  OMOJOTMYECKHE,  COIMAaJbHBIE.
CooTHolleHne OMOJIOTMYECKUX U COLMATIbHBIX ()aKTOPOB B AaHTPOIIOT€HE3E.



OcHOBHBIE CTaIUU aHTpomoreHe3a. PaHHME yenoBekooOpa3Hbie 00€3bsHbI (TPOKOHCYIBI) U PAHHHE
MOHTUBI — OOIINE MPEKH YeIOBEKOOOPA3HBIX 00€3bsiH U JIIO/IeH. ABCTPAONMUTEKH — JIBYHOTHE TPEIKH
monaeil. YenoBeKk yMelnblid, MEpBbI€ WM3TOTOBJICHUS OpYyAud Tpynaa. YenoBek NPSAMOXOMSIIMN W HEPBBIN
BBIXOJl JIIOZICH 3a mpenenbl Adpuku. YernoBek reimenbOeprckuii — oOIMMi MpeaoK HeaHAePTalbCKOTo
YEJIOBEKa M YEJIOBEKAa pa3yMHOro. YenoBeK HEaHIEPTAIbCKUN KaK BHUJ JIIOJEH XOJIOAHOIO KIMMATA.
YenoBeK pa3yMHBIM COBPEMEHHOIO THUIIA, JEHUCOBCKHI UE€IOBEK, OCBOEHHUE KOHTMHEHTOB 3a IMpeaeiaMu
Adpuku. [TaneoreneTnka u majcoreHOMHUKA.

DBOIIOLIMS COBPEMEHHOTO YeJoBeKa. EcTecTBEeHHBII 0TOOp B MOMYIAIMIX YeI0BeKa. MyTalnOHHbIH
npouecc u nonumopdusm. [lonmymnsaimonHble BONHBI, Ipei] reHoB, MUTpalus U
«3(hdexT ocHOBaTENA» B MOMYIIALMIX COBPEMEHHOTO YEJIOBEKA.

UYenoseueckue pacel. [lonarue o pace. bonbime pacel: eBporieougHasi (€Bpasuiickas), aBcTpajo-
HerpouHas (dKBaTopuajibHas), MOHTOJIOMIHAS (a3MaTCKO-aMepuKaHckasi). Bpemss u myTu pacceneHus
YyeloBeKa M0 IulaHere. EOMHCTBO 4enoBedyeckux pac. HaydyHas HeCOCTOSTENBHOCTh —pacu3Ma.
[TpucmocoOIeHHOCTh YellOBEKa K Pa3HBIM YCIOBHSM OKpY)Karolield cpenbl. BiusiHue reorpadudeckoit
cpensl U aperida TeHOB Ha MOPQOIOTHIO U (PU3HOIOTHIO YETIOBEKa.

MexnucuuIIMHapHble MeTOAbl B (hu3nuueckoi (OMOIOTHYECKO) aHTPOIMOIOTHH. DBONIOIMOHHAS
AQHTPOIIOJIOTUSl U MAaJCOAHTPONOJIOTUS YEJOBEYECKUX NONyasiuuid. buocouuanbHble HCCIIEIOBaHUS
IpUpO/bI uenoBeka. MccaenoBanue KO3BOIOLUN OMOJIOTMYECKOI0 U COLUAIBHOIO B YEJIOBEKE.
JdemoHcTpauuu
IToprpersr: Y. dapsun, JI. Jluku, . 5. Porunckunii, M. M. I'epacumos.

Tabmuis! u cxeMbl:«MeTOBI  aHTPOMOJOTUNY, «I 0JIOBHOM MO3T uenoBeKay, «4enoBekooOpa3HbIe

00e3bsiHb», «CKeleT 4eloBeKa U CKelleT HIMMITaH3e», «PyTuMeHThl HaTaBU3MbDy, «/IBmxynme
CHUJIBI aHTPOIOreHe3a», «IBOJIIOLIMOHHOE JPEBO UYEJIOBEKAY,

«ABcTpasionuTek», «HenoBek ymenblit», «HenoBek NpAMOXOIAIIUiY, «/{€HUCOBCKUN YEIOBEK»

«Heanpepranbup», «KpomanboHib», «lIpenku uenoBeka», «ITambl BOJIOLHH YEIOBEKA,

«PacslI yenoBekay.

O6opynoBaHue: MyJsSKH OKaMEHEIOCTeH, MPeIMETOB MaTepHaIbHOM KYIbTYPHl MPEIKOB YETIOBEKa,
penpoaykuuu (dhotorpadun) kKapTuH ¢ MUGDOIOTUUECKUMU U OUOIEHCKUMU CIOKETaMH MPOUCXOKICHUS
yenoBeka, ¢ororpaduu HaXOJOK MCKOMAEeMbIX OCTATKOB 4YEJIOBEKa, CKEJeT 4eloBeKa, MOJENb depemna
YesloBeKa M yeperna MIMMIIaH3€, MOJENIb KHCTH YelOBeKa M KHUCTHU IIMMIIaH3€, MOJENIH TOopca MpEeaKoB
YeJI0BeKa.

JlabopaTopunasi padora «/3yueHue ocoOEHHOCTEH CTPOECHHS CKeJeTa 4YelOBEKa, CBSI3aHHBIX C
MIPSMOXOXKIEHUEM Y.

IIpakTHyeckasi padora «/3ydeHue 3K0JI0rMuecKux aJanTaunuii 4eI0BeKa.

Tema 6. Iko10russ — HAYKa 0 B3aMMOOTHOIIEHUSIX OPTAHU3MOB U HAJOPraHU3MEHHBIX CHCTEM
€ OKpY:Kalolei cpenoi

3apoxaeHue U pa3Butue skonioruu B Tpynax A. I'ymbGonsara, K. @. Pynse, H. A. Cesepiiona, 2.
I'exkens, A. Tencnu, B. H. Cykauésa. Paznens! u 3a1auu 3xosioruu. CBs3b 3KOJIOTUH C IPYTUMH HayKaMHu.

Metoner akonoruu. lloneBsie HaOMIOACHHS. OKCIEPUMEHTHI B OSKOJOTHH: MPHPOAHBIE U
naboparopHble. MonaenupoBaHue B 3KOJOTUH. MOHUTOPHHI OKpY)KaloIled Cpeapl: JIOKaJbHBIH,
pPEruOHANIbHBIN U TTI00aTBbHBIH.

3HaueHHE SKOJOTMYECKUX 3HAHUM /Jid 4YelOBEeKa. DJKOJOTMYECKOE€ MHPOBO33PEHHUE KaK OCHOBA
CBA3€H desoBeuecTBa C MNpupoaoid. DOpMHPOBAHHUE SKOJOTMUECKOW KYJIbTYpPhl M 3KOJIOTHUYECKOU
IPaMOTHOCTH HaceJeHUsl.

JdemMoHcTpanuu

[Toptpetsr: A. I'ymbonbar, K. @. Pynbe, H. A. CeBepuios, D. ['ekkens, A. Tencnu, B. H.Cykaués.

Tabmuupr u cxemsl: «Pa3aensr skomorun», «MeTonbl dKoIorumn», «CxeMa MOHUTOPHHTA
OKpY>KaloIleu CpeabD».

JlabopaTopHas padora «/3yueHnue MEeTo/10B IKOJIOTUYECKUX UCCIIEIOBAHUI.
Tema 7. Opranu3msl 4 cpeaa o0UTAHUS
Dkojoruueckre (QakToppl U 3aKOHOMEpPHOCTH uX JeiictBus. Knmaccudukamus 3KOIOTHYECKHX



¢dakTopoB: abuoTMueckue, OMOTHUYECKHE, aHTpomoreHHple. OOImUE 3aKOHOMEPHOCTH JeHCTBUS
skonoruueckux (akropos. IlpaBuno wmuammyma (K. Ilnpenrens, FO. JIubux). TonepaHTHOCTb.
OBpUOUOHTHBIC U CTCHOOMOHTHBIEC OPTaHU3MBI.

AbGuotndeckue ¢aktopel. CBer Kak 3koyiormueckuii (akrop. JlelicTBUE pa3HBIX YYaCTKOB
COJIHEYHOI'O CIIEKTpa Ha OpraHU3Mbl. DKOJIOIMUECKUE I'PYIIbl PACTEHUM M UBOTHBIX I10 OTHOLIEHHIO K
cBery. CurnanpHas poJib cBeTa. GOTONEPUOAU3M.

Temmeparypa Kkak 9Komorudyeckwii ¢akrop. JlelicTBHe TemmepaTypbl Ha  OpraHU3MBIL.
IToiKnI0TEPMHBIE U TOMOMOTEPMHBIE OPraHU3Mbl. DBPUTEPMHBIE U CTEHOTEPMHBIE OPTraHU3MBI.

Brnaxxnocts kak skonormdeckuil ¢axrtop. Ilpucnocobienus pacteHuil K MOAAEPKAHUIO BOJHOTO
Oanmanca. Kiaccuukanusi pacTeHHiA MO0 OTHOIICHUIO K Boje. [Ipucrnoco0ieHuss KUBOTHBIX K U3MEHEHUIO
BOJHOI'O PEXHUMA.

Cpenpl  oOuTaHHs  OpPraHuM3MOB: BOJIHAs, HA3eMHO-BO3AYIIHAs, [OYBEHHas, TIJyOWHHas
MOJIOYBEHHAsA, BHYTPHOPraHu3MeHHast. OU3NKO-XUMUYECKHEe OCOOCHHOCTU CpeJl OOMTaHUSI OPTaHHU3MOB.
[TpucnocoOaeHns OpraHu3MOB K KHU3HH B Pa3HBIX CpeAax.
buonornueckue purmbl. BHenHue u BHyTpeHHUE pUTMbL. CyTOUHBIE U TOJIMYHBIE PUTMBI.
[TprcnocoOaeHHOCT OPraHU3MOB K CE30HHBIM H3MEHEHUSIM YCIIOBHIA )KU3HH.

XKuznennsie ¢popmbl opranu3moB. [lorarue o xu3HeHHOH dopme. KusHeHHBIE (POPMBI PACTEHHIA:
JepeBbs, KYCTapHUKH, KYCTaPHHUUYKH, MHOTOJICTHHE TpPaBbl, OJHOJETHUE TpaBbl. JKu3HeHHBIE (DOPMEI
KUBOTHBIX: TUAPOOUOHTHI, T€OOUOHTHI, a3pO0OHOHTHI. OCOOEHHOCTH CTPOCHHS U 00pa3a KU3HH.

buotnueckue ¢akropbl. Buasl OHOTHYECKMX B3aWMOJECUCTBUN: KOHKYpPEHIUS, XUIIHUYECTBO,
cumbuo3 u ero Qopmsl. Ilapasutusm, koomnepainus, MyTyajliu3M, KOMMEHCaIM3M (KBapTHUPaHTCTBO,
HaxjeOHnuecTBo). Herpoduueckne B3ammopaericTBus (Tommueckue, Gopudeckue, (Hadpuueckue).
3HaueHue OMOTHYECKUX B3aUMOACHCTBUIA sl CYIIECTBOBAHUSI OPraHU3MOB B cpee oOutanus. [Ipunuumn
KOHKYPEHTHOT'O UCKJIFOUEHHUS.

JdeMoHcTpamun

Tabmuipl 1 cxembl: «JKojorudeckue Qaxtopbl», «CBETOBOM CHEKTP», «IKOJIOTMUECKHUE TPYIIIIbI
KUBOTHBIX MO OTHOILIEHUIO K CBETY», «TeIIOKpOBHBIE >KUBOTHBIE», «XOJOJHOKPOBHBIE KHUBOTHBIEY,
«DPU3HOIOrHYEcKHEe aJanTalii >KUBOTHBIX», «Cpeabl OOUTaHUS OpPraHU3MOBY,

«buonornueckue puTMbl», «Kn3HenHsle GopMbl pacTeHuity, «OKu3HeHHbIe (POPMBI KUBOTHBIXY,
«2JKocHucTeMa HIMPOKOJIMCTBEHHOTO Jieca», «IKocHucTeMa XBOMHOro Jjiecay, «llenu nutanusy,
«XumHn4ectBoy, «Ilapazutuzm», «KonkypeHuus», «Cumonos», «KommeHcaninzm».

ObopynoBanue: repbdapur pacTEHUH U SKUBOTHBIX, MPHUCIIOCOOJIEHHBIX K BIMSHHUIO Pa3IUYHBIX
AKOJIOTMUECKUX (DAKTOpOB, repOapuu CBETONIOOMBBIX, TEHEIIOOMBBIX W TEHEBBIHOCIMBBIX PACTEHUM,
CBETOJIIOOMBBIE, TEHENIOOMBBIE U TEHEBBIHOCIMBBIE KOMHATHBIE PACTEHHUs, repOapuu M KOJJIEKIHU
TEIUIONIIOOMBBIX, 3UMOCTOMKHUX, MOPO30YCTOMYMBBIX pAacTeHHMH, dYydelda NOTHIl M 3Bepel, repbapuu
pacTeHMii, OTHOCSIIUXCS K rurpopuTtam, kcepopuram, Me30(puTaM, KOMHATHbIE PACTEHUS JaHHBIX I'PYMII,
KOJUIEKIIMM KUBOTHBIX, OOMTAIOIIMX B Pa3HBIX cpeiax, repOapuu U KOJUIEKIIMM PACTEHUN M KUBOTHBIX,
o0JlafjalouX YepTaMu MPUCIOCOOIEHHOCTH K CE30HHBIM H3MEHEHMSM YCIOBMH >KU3HHU, TrepOapuu u
KOJIJICKIIMM PACTCHUN M KUBOTHBIX PA3JIUYHBIX KU3HEHHBIX (POPM, KOJJIEKIIMH KUBOTHBIX, YUaCTBYIOIIUX
B Pa3JIMYHbIX OMOTUYECKUX B3aUMOJCHCTBUSIX.

JlaGopaTopHas pa6ora «BrIsgBieHHe TPUCTIOCOOIEHU OPraHU3MOB K BIUSTHUIO CBETa.

JlabopaTopHas pa6ora «BrlsiBneHre npucnoco6ieHnii OpraHu3MoB K BIMSHUIO TEMIIEPATYPhI».

JlaGopaTopHasi padoTa «AHATOMHUYECKHE OCOOCHHOCTH PACTEHHUM U3 Pa3HBIX MECT OOUTaAHUSD.
Tema 8. Iko0rust BUAOB U MONMYJISIIUA

DKOJIOTHYECKHE XapaKTepUCTHKH mnomynauuu. llonmymsuus kak Ouosormueckast cucrema. Poib
HEOJIHOPOJAHOCTH cpefbl, (U3MUecKuX OaphepoB U OCOOCHHOCTEH Ouonoruu BHUIOB B (HOPMUPOBAHUU
MPOCTPAHCTBEHHOMN CTPYKTYphl Honysauuid. OCHOBHBIE MOKA3aTeNU MOMYJISIUN: YUCIEHHOCTD, IIJIOTHOCTD,
BO3pAaCTHAas U MOJI0Bas CTPYKTYpa, pOKAAEMOCTb, IPUPOCT, TEMITPOCTA, CMEPTHOCTh, MUTPALIUS.

DKojorudeckasi CTpykTypa nonyisuuu. OneHka YuciIeHHOCTH NOMYJSIIUY. JJMHaMUKanonysIssiuy 1
e€ perymsnus. buornueckuil noreHuan nomyisinud. MozenupoBaHue AMHAMUKM nonyiasuuu. Kpusble
pocta yucieHHocTH nonyiasunud. Kpusble BbDKMBaHUA. Perynmsius 4MCIEHHOCTH MOIYJSILUN: POJb



(GakTOpOB, 3aBHCAIIMX M HE 3aBUCSIIUX OT IUIOTHOCTH. DKOJOTHYECKUEe cTpateruu BuaoB (r- u K-
CTpaTErum).

[Tonatue o0 sKkomoruueckoil Hume Buga. MecrooOutanue. MHOromepHasi MOJENb SKOJIOTUYECKOM
Humm Jx. M. Xatunncona. Pazmepsl sxonorudeckoit Huid. [loTeHmanpHas u peain30BaHHask HUIIIH.

Bun xak cuctema nomymsiuuii. Apeaisl BUAOB. Buabl M UX JKU3HEHHBIE CTpPaTErHH.
DKOJOTH4eCKHEe YKBUBAJICHTHI.

3aKOHOMEPHOCTH TOBEJACHUS W MUTpalUid KUBOTHBIX. BHOJOrMYEecCKHE HHBA3UHU UYKEPOIHBIX
BU/JIOB.

JdemoHcTpauuu
IToprper: k. . XaT4nHCOH.

Tabmuubpl ©  cxeMbl: «IKOJOTMYECKHE XapaKTepUCTUKH momyisuun», «lIpoctpancTBeHHas
CTPYKTypa momyisiuuy», «Bo3pacTHble mupamMuabl NOMyJsiun», «CKOPOCTh 3aceieHusi MOBEPXHOCTH
3eMJIu pa3IMYHbBIMU Opranu3Mammuy, «Mojenb skosiorudeckoit Humm Jx. M. Xatuunconay.
O6opynoBanue: repbapuu pacTeHU, KOJUIEKIINH >KUBOTHBIX.

JlabopaTopuasi pa6ora «lIpucrnocoOnenus ceMsiH pacTeHHI K pacCeIeHUIO».
Tema 9. Dkos0rust c0001MECTB. IKOJOTHYECKHE CUCTEMBI.

CoobmectBa oprannu3MoB. buorieHos u ero crpykrypa. CBs3u MEX1y OpraHu3MamMu B OMOIIEHO3E.

Okocucrema kak OTkpbitas cucrema (A. Jkx. Tencnu). DyHKIMOHAIBHBIE OJOKH OPraHU3MOB B
HKOCHCTEME: MPOYLIEHThI, KOHCYMEHTHI, peAyleHThl. Tpodudeckue ypoBHH. Tpodudeckue 1enu U CeTH.
AGuotuueckue 6510ku sKocucTeM. [1ouBbI 1 Uikl B 3kocucTeMax. KpyroBopoT BeliecTB U MOTOK SHEPTUU B
IKOCHCTEME.

OcHOBHBIE TIOKa3aTelld dKOCHCTeMbl. bruomacca u mpoayKius. DKOJOTUYECKUE TMHPAMUJIBI YUCEIT,
OMOMAacChl U YPHEPTHH.

Junamuxa sxocucmem. Kamacmpoguueckue nepecmpoiiky. @Daykmyayuu. HampaBieHHbIE
3aKOHOMEpPHBIE CMEHBI COOOIECTB — cyKieccuu. [lepBUUHbIE M BTOPUYHBIE CYKIIECCUH M MX MPUYUHBIL.
AHTpOIIOTeHHbIE BO3CHCTBHUS Ha cykieccuu. KimumakcHoe coobmiecTBo. bruopasHooOpasue U MOiTHOTA
KpyroBOpOTa BEUIECTB — OCHOBA YCTOMYHUBOCTH COOOIIIECTB.

[Ipupoanble 3KOCUCTEMBL. JKOCUCHEeMbl 03ép U peK. DKocucmemvl MOpeli U OKeaHos.
Oxocucmemvl myHop, iecos, cmeneti, NyCMulHb.

AHTPOTIOTEHHBIE SKOCUCTEMBI. ATpodKocHcTeMa. ATpolieHo3. Pasnnuust Mexx1y aHTpONIOT€HHBIMU U
MPUPOIHBIMU SKOCUCTEMAMH.

YpOoskocucrembl. OCHOBHbIE KOMIIOHEHTHI ypOoskocucteMm. lopoxackas ¢mopa u dayHa.
CuHanTponu3auus ropojackoi ¢aynsl. buonoruueckoe M Xo3sIICTBEHHOE 3HAYEHUE arpodKOCUCTEM U
ypOOIKOCUCTEM.

3akoHOMEpHOCTH (OPMHUPOBAHUS OCHOBHBIX B3aUMOJICHCTBUN OpPraHM3MOB B 3KocucTemax. Ponb
KackaoHoeo a¢gexma u 8u008-20upuxamopos (Kiouesvix 6uU008) 8 (DYHKYUOHUPOBAHUU IKOCUCMEM.
[TepeHoc sHeprum M BENIECTB MEXKITY CMEKHBIMH SKOCUCTEMAMU. Y CTOMYMBOCTHh OPraHU3MOB, MOIYJISIIHI
Y DKOCHUCTEM B YCIIOBHSIX €CTECTBEHHBIX U aHTPOIIOT€HHBIX BO3JEHCTBUMN.

Mexanusmol 6030elicmeus 3a2pA3HeHUll PAa3HblX MUNo8 Ha CcYOOP2AHUBMEHHOM, OpP2AHUSMEHHOM,
NONYNAYUOHHOM U IKOCUCMEMHOM YPOBHSX, OCHOBbL IKOJO2UHECKO20 HOPMUPOBAHUS AHMPONOSEHHO20
8030eticmeusi. MeTo0JI0TUsI MOHUTOPUHTA €CTECTBEHHBIX i AaHTPOIIOT€HHBIX IKOCHCTEM.

JdemMoHcTpauuu
IToprper: A. JIxk. Tencnu.
Tabmumst u cxeMbl: «CTpyKTypa OHOIIEH03a», «IKOCUCTEMA IMUPOKOJIUCTBEHHOTO JIECAY,
«JKOCcHCTEMA XBOMHOro Jjeca», «DyHKIMOHAJIBHBIE TPYNIbl OPraHU3MOB B OJKOCHUCTEMEY,
«KpyroBopor BemecTB B 3kocucteme», «llemn mnuraHus (macTOWIIHAs, JETPUTHAs),
«DKOJIOTUYECKas MUPaMUIa YUCEID», «IDKOJIOTUYECKasi MupaMuia 6uomMacchbly, « JKoJIoruueckas nupamMua
sHeprum», «O0pa3zoBanue Oonota», «llepBuuHas cykueccus», «BoccTaHoBiIeHHE jieca mocie Hmoxkapay,
«JKocucTeMa 03epa», «ArporeHos», «KpyroBopor BeIIECTB U MOTOK SHEPTUU B arpoueHo3e», «llpumepsl
ypOOIKOCUCTEM.

Ob6opynoBanue: repbapuMl pacTeHUH, KOJJIEKIMM HACEKOMBIX, uyyesa NTHUIl M 3Beped, repdapuu



KYJBTYPHBIX U IUKOPACTYIIUX PACTEHUH, aKBapUyM KaK MOJEIb IKOCUCTEMBI.
IIpakTuyeckasi padora «l3ydueHnue u onrucanue ypo03KOCHUCTEMBIY.

JlaGopatopHas padora «l3yueHne pa3zHOOOpa3usi MEJNKHX MOYBEHHBIX WICHUCTOHOTHX B Pa3HBIX
HKOCHCTEMAX .

JKcKypeusi «JKCKypcus B THUIWYHBIM OuoreomeHo3 (B ayOpaBy, Oepe3HsSK, €JIbHUK, Ha
CYXOJIOJIBbHBIN WJIM TOWMEHHBIN JIYT, 03€PO, OOJIOTO)».

IKCKypeus «IKCKypCUs B arpodkocucTeMy (Ha MoJie WK B TEIUIMYHOE X03SIHCTBO).
Tema 10. Buocdepa — riiod6anbHasi IKOCHCTEMA

buocdepa — obmennanerapHas o06ono4yka 3emid, TIe CYHIECTBYET HJIM CYIIECTBOBaja KHU3Hb.
PazButne mpencraBnenuii o 6mocdepe B Tpyaax . 3rocca. Yuenue B. U. Bepnaackoro o 6uocdepe.
O6nactu 6uocdeps u e€ cocras. JXKuBoe BemecTBo 6uocdeps! ¥ ero QyHKIHH.

3aKOHOMEPHOCTH  cyllecTBOoBaHus Ouocdepbl. OcoOeHHOCTH Ouocdhepbl Kak riI00albHON
sKocucTeMbl. J[MHaMuyeckoe paBHOBecue B Ouocdepe. KpyroBopoTsl BemecTB U OMOT€OXHMMHUYECKUE
UK (Yriiepojaa, a3ora). PUTMUUHOCTS siBIeHUH B Onocdepe.

3oHanpHOCTE OHWOchepsl. [lonsarne o 6mome. OCHOBHBIC OMOMBI CYIIHM: TYHJpAa, XBOWHBIC Jieca,
CMEILIaHHbIE U IIMPOKOJUCTBEHHBIE JIECA, CTEIH, CABaHHbI, IIYCTbIHU, TPOIMUYECKUE JIECA, BBHICOKOTOPBS.
Knumat, pacTUTenbHbIM U )KUBOTHBIM MUp OMOMOB CYIIIH.

Ctpykrypa ¥ (GyHKIUS KHUBBIX CHCTEM, OILIEHKAa WX PECypCHOro MOTeHIHala H OuocdepHbIX
GbyHKIHH.

JdeMoHcTpanuu
[Toptpetsr: B. U. Bepnaackuii, 9. 3tocc.

Tabmuist u cxemsr: «I'eochepst 3emnny», «Kpyrosopot a3ora B mpuponae», «Kpyrosopot yriepoaa B
npupoae», «KpyroBopor kuciaopoja B npupoae», «KpyroBopor Bojbl B IpUPOAEY,

«OcHoBHBIE OMOMBI cymmny», «Knumarnueckue mosica 3emnn», «TyHapa», «Taiiray,
«Cwmemannbiii  nec», «lllupoxkonmuctBeHHbld Jecy, «Cremb», «CaBaHHa», «llycThIHIY,
«Tponuyeckuit gec.

ObopynoBanue: repdbapuu pacTeHUN pa3HbIX OMOMOB, KOJUICKITUHN >KUBOTHBIX.

Tema 11. YUenoBek U OKpy:Ka0Ias cpenaa

DKOJIOTHYECKHE KpPU3HUChl M MX TNpUYMHBL. BosznelicTBue uenoBeka Ha Ouocdepy. 3arps3HeHHe
BO3AyIIHOW cpenpl. OxpaHa Bo3ayxa. 3arps3HeHHe BOAHOW cpeapl. OxpaHa BOJHBIX PECYPCOB.
Pazpymenne noussl. OxpaHa MOYBEHHBIX pecypcoB. MI3MeHeHue Kiumara.

AHTpONOreHHoe BO3JEHCTBUE HA PACTUTENBHBIH M JKUBOTHBIM Mup. OXpaHa pacTUTENBHOTO U
KHUBOTHOrOo Mupa. OCHOBHbIE NPUHIMIBI OXpaHbl Npuponbl. KpacHble kHuru. Ocobo oxpaHsiemble
npupoanbie Tepputopun (OOIIT). borannyeckue caapl U 30010ruyeckre nmapku. OCHOBHbIE MPUHIIMIIBI
YCTOMYMBOTO Pa3BUTHs YEJIOBEYECTBA U MPHUPOAbI. PalrioHanbHOE MPHUPOAONOJB30BAHUE U COXPAHEHUE
Ouosiornyeckoro pazHoodbpasus 3emin. OOmIMEe 3aKOHOMEPHOCTH INIOOATBHBIX YKOJOTMUECKUX KPH3UCOB.
OcoOeHHOCTH COBPEMEHHOTO KPU3UCA U €r0 BEPOSITHBIE MOCIEICTBHS.

Pa3BuTHe MeTOJOB MOHMUTOPHHIA pPAa3BUTHS OMACHBIX TEXHOTEHHBIX IMpoueccoB. Cucmemuvle
uccne0o6anuss nepexooa K pecypcocbepezaioujeli U KOHKYPEHMOCnocoOHol snepeemuke. buonoeuueckoe
paznoobpazue u ouopecypcvl. Hayuonanvnvie ungopmayuonnsvle cucmemsl, obecneuugarowue 00Cmyn K
uHgopmayuu no coCmMosHUIO OMOenbHbIX U008 U IKkocucmem. OcHo8bl dIKOpeaburumayuu IKOCUCmem u
cnoco608 60pbbBI ¢ buoNnospedcoeHUsIMU. PeKoHCmpyKyus MOPCKUX U HA3EMHBIX IKOCUCEM.
JdemMoHcTpauuu
Tabnuib! u cxembl: «3arps3HeHne aTMochepbI», «3arps3HeHne THAPOChEPh», «3arps3HEHNUE  TTOYBBIY,
«[TapHukoBsIit 3¢ dexT», «Ocodo oxpaHseMble TPUPOJHBIE TEPPUTOPUNY, «MoAenn yIpaBIsieMOro MUPa.
Ob6opynoBanue: pororpaduu oXxpaHseMblx pacTeHuil 1 KUBOTHBIX KpacHoil kuuru Poccuiickoii
®enepannn, KpacHol KHUTH peruoHa.

IINTIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBI 110 BUOJIOTMMHA YPOBHE
CPEJHEI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATHI



@®I'OC COO ycranaBiuBaeT TpeOOBaHMS K pPe3ylbTaTaM OCBOCHHUS OOYUYAIOMIMMHUCS MPOTpaMM
CpeaHero o0mero 00pa3oBaHus: JIMYHOCTHBIC, METAMPEAMETHBIE U MTPEIMETHBIC.

B cTpykType TMYHOCTHBIX pe3yJIbTaTOB OCBOEHUS IMPOTrPAMMBbI IO OMOJIOTUU BBIJENIEHBI CIEIYIOIINE
COCTABJISIFOLIME: OCO3HAHHUE OOYUYAIOIIMMHUCSI POCCUMCKON TPa)KJAaHCKOW HUJIEHTUYHOCTH — TOTOBHOCTH K
CaMOPAa3BUTHUIO, CAMOCTOSTEIILHOCTH U CAMOOIIPENICNICHUIO, Haluuue Mmomusayuy K o0y4eHHI0 ONOJIOTHH,
yenenanpasiieHHoe paszeumue BHYTPEHHUX YOEKICHHI JMYHOCTH HAa OCHOBE KIIIOUEBBIX IEHHOCTEH M
UCTOPUYECKUX TPAAULIMMA pa3BUTH OMOJIOTUYECKOTO 3HAHUS, 20MOBHOCHb U CHOCOOHOCMb 00YUAIOIINXCS
PYKOBOJICTBOBAThCSI B CBOEH JEATEIbHOCTH LIEHHOCTHO-CMBICIOBBIMU YCTAaHOBKAMH, IPUCYILIUMH CUCTEME
OMOJIOTUYECKOTO 00pa30BaHUs, HaAludue NPABOCO3ZHAHUS IKOJOTHUECKOW KYJIBTYpPBI, CHOCOOHOCMU
cmasums eI U CTPOUTH KU3HEHHBIEC TLJIAHBI.

JIM4HOCTHBIE PE3yNbTaThl OCBOEHUS MPOTPAMMBI 110 OMOJIOTUU TOCTUTAIOTCS B €IMHCTBE YU4eOHOU U
BOCIIUTATEJIbHON AESATEIIBHOCTH B COOTBETCTBHM C TPAJULMOHHBIMH POCCUHCKHUMHU COLMOKYJIBTYPHBIMH,
HUCTOPUYECKUMH ¥ JYXOBHO-HPABCTBEHHBIMH IICHHOCTSIMH, TMPUHSATBIMA B OOINECTBE MPaBWIAMH H
HOpPMaMH TIOBEACHHUS W CIOCOOCTBYIOT MpOIleCCaM CaMOIIO3HAHHS, CAaMOBOCHHUTAHUS W CaMOpPa3BUTHUS,
pa3BUTUSL BHYTPEHHEW NO3ULMU JIMYHOCTH, NAaTPUOTH3MA U YBAXKEHUS K 3aKOHY U IIPABOIOPSAKY,
YeNoBEKy TpyJa U CTaplIeMy IMOKOJICHUIO, B3AUMHOTO YBaXXEHUS, OEPEKHOT0 OTHOIICHHS K KYJIbTYPHOMY
HAaCJIEAUIO U TPaAULUsAM MHOIOHAIMOHAIBHOTO Haponaa Poccuniickoit denepanuu, Npupoae U OKpPYyKarOIIeH
cpeze.

JIndHOCTHBIE pe3yabTaThl OCBOCGHMSI y4deOHOro mnpeamera «buonorus» TOMKHBI OTpaXkaTh
TOTOBHOCTh U CHOCOOHOCTh OOYYarOIIUXCS PYKOBOJICTBOBATHCS CPOPMUPOBAHHOIN BHYTPEHHEW MO3UIIUEH
JUYHOCTH, CUCTEMOM 1IEHHOCTHBIX OPUEHTAINH, MO3UTUBHBIX BHYTPEHHUX YOEKIECHUN, COOTBETCTBYIOIINX
TPAAUIIMOHHBIM IIEHHOCTSIM POCCHUUCKOrO0 OOIeCTBa, pPACIIMPEHUE >KHU3HEHHOTO OIbITa M OIbITa
NEATEIbHOCTH B MPOLECCE pean3allid OCHOBHBIX HAIIPaBJICHUN BOCHUTATEIBHOW JEATEIbHOCTH, B TOM
YHUCJIE B YACTH:

rPa’KIAHCKOr0 BOCIIUTAHUSA

c(hOPMHUPOBAHHOCTh TPAXKAAHCKON TO3UIMKA OO0YYarolerocsi Kak aKTHBHOTO W OTBETCTBEHHOTO
YJieHa POCCUIICKOT0 00IIecTBa;

OCO3HaHHE CBOMX KOHCTHTYIIMOHHBIX MPaB M 0053aHHOCTEH, YyBaKEHUE 3aKOHA U MPABOMOPSAKA;

TOTOBHOCTh K COBMECTHON TBOPYECKOM JESITEILHOCTU MPH CO3/IaHUH YUY€OHBIX MPOEKTOB, PEIICHUU
y4eOHBIX U MMO3HABATENBHBIX 33]1a4, BHITOJTHEHUH OMOIOTUYECKUX IKCIIEPUMEHTOB;

CIOCOOHOCTH OTPEAETSATH COOCTBEHHYIO MO3HIIMIO TI0 OTHOIICHHIO K SIBICHUSM COBPEMEHHON KU3HU
U OOBSICHATH €€;

YMEHHUE YYUTHIBATh B CBOMX JCHCTBUAX HEOOXOJUMOCTh KOHCTPYKTHBHOTO B3aUMOJICHCTBHUSI JIIOIEH
C pa3HBIMU YOSKJIECHUSMU, KyTbTYPHBIMU [IEHHOCTSMHU U COLIUATHLHBIM MOJI0OKEHHUEM;

TOTOBHOCTh K COTPYJHHYECTBY B MPOIIECCE COBMECTHOTO BBIMIOJIHEHUSI YU€OHBIX, TO3HABATENbHBIX U
WCCIIEIOBATENIbCKUX 3a71ad, YBAKUTEIHHOTO OTHOIICHHWS K MHEHHIO ONIMOHEHTOB MpPU OOCYXICHUU
CIIOPHBIX BOIPOCOB OMOJIOTHYECKOTO COCPKAHMUS;

TOTOBHOCTb K T'YMAaHUTAPHOW U BOJIOHTEPCKOM JEATENBHOCTH;
NMAaTPUOTHYECKOTO BOCIIUTAHUSA:

c(hOpPMHUPOBAHHOCTh POCCHUMCKOMN TPaKTAaHCKOW HMJICHTUYHOCTH, MAaTPUOTH3MA, YBAXKCHHUS K CBOEMY
HapOAy, YyBCTBA OTBETCTBEHHOCTH nepea PoanHoM, ropaocT 3a ¢cBOW Kpail, CBOXO PonnHy, CBOM SI3BIK U
KYJbTYpPY, OPOIIJIOE U HACTOSIIEE MHOTOHAIIMOHATILHOTO Hapoaa Poccuuy;

LICHHOCTHOE OTHOLIEHUE K IPUPOJHOMY HACIEAUIO U NTaMITHUKAM IPUPOJIBI, JOCTHKEHUAM Poccun
B HayKe, UCKYCCTBE, CIIOPTE, TEXHOJIOTUSAX, TPYIE;

CIIOCOOHOCTh OIICHMBATh BKJIAJ POCCHICKHUX YYEHBIX B CTAHOBJICHHE M Pa3BUTHE OWMOJIOTHH,
MOHUMAaHUS 3HAYeHUS OMOJIOTUM B TMO3HAHWU 3aKOHOB MPHUPOJBI, B KH3HU YEIOBEKA U COBPEMEHHOTO
00II1eCTBA;

uaeitHas yoexaEHHOCTh, TOTOBHOCTh K CIIY)XeHHIO M 3amuTe OTedecTBa, OTBETCTBEHHOCTH 3a €0
cyne0y;

AYXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:



OCO3HAaHWE TYXOBHBIX IIEHHOCTEH POCCHUHCKOTO Hapoja; cHhopMHpPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS,
STUYECKOTO MOBEICHMUS;

CIIOCOOHOCTh OIICHHMBATh CUTYallUI0 W TPUHUMATh OCO3HAHHBIC PEIICHUS, OPUEHTUPYICh Ha
MOpaJIbHO-HPABCTBEHHBIC HOPMBI U [IEHHOCTH;

OCO3HAHUE JINYHOTO BKJIaJa B IOCTPOCHHUE YCTOHYMBOTO Oy TyIIEro;

OTBETCTBEHHOE OTHOILIEHUE K CBOMM POJMTENSAM, CO3JAHUID CEMbHU HAa OCHOBE OCO3HAHHOI'O
MPUHATUSA LUEHHOCTEN CEMEMHOM KU3HU B COOTBETCTBUU € TpaauUUsIMU HapoaoB Poccuu;

3CTETHYECKOI0 BOCIIUTAHHUS

ACTETUYECKOE OTHOIICHHE K MHUPY, BKJIIOYAs ICTETUKY ObITa, HAYYHOTO M TEXHHUYECKOTOTBOPUYECTBA,
CriopTa, Tpy/Aa, OOIIEeCTBEHHBIX OTHOIICHUI;

IMOHUMaHUE YMOLMOHAIIBHOTO BO3/ICUCTBUS JKUBOU MPUPOBI U €€ LEHHOCTH;

FOTOBHOCTb K CAMOBBIPaKEHUIO B Pa3HBIX BUJIAX UCKYCCTBA, CTPEMIICHUE MPOSBIATHKAYECTBA
TBOPYECKOU JTMYHOCTH;
¢pusuueckoro BOCIIUTAHMS, (OPMHPOBAHUA KYJIbTYPBbI 310POBbS "
3MOIMOHAJIBHOIO 0JIArONOJIYYHS:

MOHMMAHWE W peau3allvs 3I0pOBOr0 M 0Oe3omacHOro oOpa3a >KH3HU (370pOBOE TIHTAHUE,
COOJTFOICHHE TUTHCHUYECKUX TIPABHII U HOPM, COQTAHCUPOBAHHBIN PEKUM 3aHATHH U OTABIXA, PETYIISIpHAs
¢dbu3nueckas akKTUBHOCTH), OEPEKHOr0, OTBETCTBEHHOTO M KOMIIETEHTHOTO OTHOIIEHHUS K COOCTBEHHOMY
(bu3MYECKOMY U IICUXUYECKOMY 3/I0POBBIO;

MOHMMAHWE I[ICHHOCTH TPAaBHJI WHIUBUIAYAITBHOTO M KOJJICKTUBHOTO OC30MACHOTO IOBEJACHHUS B
CUTYalHUsIX, YTPOKAIOIINUX 3J0POBbIO U KU3HU JIFOACH;

OCO3HaHUE TIOCTEACTBUN U HEMPUATUS BPEAHBIX MPUBBIYEK (YIOTPEOJICHUSI AIKOTOJIsl, HAPKOTUKOB,
KYpeHHUs);

TPYAOBOI0 BOCIIUTAHUSA:
TOTOBHOCTH K TPY/y, OCO3HaHHE [IEHHOCTH MacTepCTBa, TPYJAOTIO0HE;

FOTOBHOCTh K AaKTUBHOM JEITEIBHOCTA TEXHOJOTMYECKOM M COLMAJIbHOM HAaIlPaBJICHHOCTH,
CHOCOOHOCTh MHUIIMUPOBATD, IIJIAHUPOBATH M CAMOCTOSTEIHHO BHITIOTHATh TaKYIOIEATEIbHOCTh;

HWHTEpEC K Pa3IN4HbIM cepaM mpodecCHOHaTBbHON NesTeIbHOCTH, YMEHHE COBEPIATh OCO3HAHHBIM
BBIOOD Oyyieit mpodeccuu u pearTn30BbIBaTh COOCTBEHHBIE )KU3HEHHBIE TIAHBI;

TOTOBHOCTb U CLIOCOOHOCTH K 00OPa30BaHUIO U CaMOOOPa30BAHUIO HA MPOTSKEHUH BCEH JKU3HU;

3KO0JI0TH4€CKOr0 BOCIIUTAHUA:



HKOJIOTMUYECKH 11eJIeco00pa3Hoe OTHOLIEHHE K MPUPOJIE KaK UCTOYHUKY KU3HU HA 3eMile, OCHOBE €&
CYILIECTBOBAHMUS;

MOBBIIIEHUE YPOBHSI SKOJIOTUYECKOH KYJIbTYphl: IPHOOPETEHNE ONbITA MJIAHUPOBAHUS IOCTYIIKOB U
OLICHKH X BO3MOXXHBIX MOCIEACTBUI JJIs1 OKPYKaIOLEH Cpeabl;

OCO3HaHME TJI00ATBHOTO XapakTepa SKOJOTHYECKUX MpoOJeM W IyTed WX pEeUIeHHs; CHOCOOHOCTh
UCIOJIB30BaTh MPHUOOpETaeMble TPU M3YyYCHUU OMOJIOTUM 3HAHMUS M YMEHUS

IpU pElIeHUU MpoOJIeM, CBS3aHHBIX C pPallMOHAIbHBIM IMPUPOJIOINOIB30BAHUEM (COOIIIO/IEHUE TMPABUIT
MIOBE/ICHHUSA B IPUPOJIE, HAIIPABICHHBIX Ha COXpPAHEHHE pPaBHOBECHS B JKOCHCTEMAaX, OXpaHy BMJIOB,
aKocucTeM, Orochepsl);

AKTUBHOE HENPUATHE ACHUCTBUM, MPUHOCAIIMX BPEA OKPYXKAIOWIEH IPUPOJHON Cpeae, yMEHHUE
MIPOTHO3UPOBATh HEONArONMPHUITHBIE HKOJIOTMYECKUE IOCIEACTBUS MpEeANpPUHUMAEMbIX JCHCTBUI U
MpEeAOTBpALIATh UX;

HaJIMYMe Pa3BUTOrO IKOJOTMYECKOTO MBIIUIEHHUS, SKOJIOIMUYECKON KYJIbTYpbI, OIbITa AEATEIbHOCTU
9KOJIOTMUECKON  HAIIpaBIIEHHOCTH,  YMEHHUS  pPYKOBOJCTBOBAaTbCSI ~HMMHU B I103HABaTEJIbHOM,
KOMMYHUKAaTUBHOM U COLMAJIbHOM NPAKTUKE, TOTOBHOCTU K YYaCTHUIO B MPAKTHUUYECKOW MESITEIIbHOCTU
9KOJIOTMYECKON HAIlpaBICHHOCTH;

1) LEHHOCTH HAYYHOI'0 NIO3HAHMSA:

c(hOpMHUPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTUS HAYKU
1 OOIIECTBEHHON MPAaKTHKH, OCHOBAHHOT'O HA JAMAJIOre KyIbTYyp, CIOCOOCTBYIOIIETO OCO3HAHHIO CBOETO
MeCTa B MOJMKYJIbTYPHOM MHUPE;

COBEpIICHCTBOBAHUE SI3bIKOBOM M YMTATENbCKOW KYNbTYPbl KaK CpEICTBa B3aUMOAECHCTBUS MEXIY
JIIOJIbMU U TIO3HAHUS MUDA;

MoOHUMaHue crenuduku OWONOrMM Kak HaykKd, oco3HaHusi €€ poiaun B (GOPMUPOBAHUU
paIMOHAIBFHOTO HAYYHOT'O MBIIUICHUS, CO3JJaHUH [EJIOCTHOTO MPECTABICHUS 00 OKPYXKAIOIIeM MHUpE Kak
O €IMHCTBE NPUPOJbI, YEIOBEKA M OOILIECTBA, B MO3HAHWU NPUPOJHBIX 3aKOHOMEPHOCTEM M pELICHUU
po0GJIeM COXpaHEHUs IPUPOJAHOIO PAaBHOBECHS;

yOeXIEHHOCTh B 3HAUUMOCTH OHMOJIOTMH JJIsi COBPEMEHHOM LUBWIM3ALUHU: O0eCreueHHs HOBOTO
YPOBHS Pa3BUTUSI MEIUIMHBI, CO3JaHUE NMEPCIIEKTUBHBIX OMOTEXHOJOTHH, CIIOCOOHBIX pelaTh PeCypCHbIE
poOJIeMbl pa3BUTHSI YEJIOBEUYECTBA, MOMCKA MyTEeH BBIXOJA M3 INI00AIbHBIX IKOJIOTUYECKUX MPOOIEM U
o0ecrieueHus mepexoja K YCTOMYMBOMY pa3BUTHIO, PAaIlMOHAJIbHOMY HCHOJIb30BAaHUIO MPUPOIHBIX
pecypcoB U (POPMUPOBAHUIO HOBBIX CTAHAPTOB KHU3HH;

3aWHTEPECOBAHHOCTh B MOJIyY€HUH OMOJIOTMYECKUX 3HAHUM B LIENAX MOBBIMIEHUS OOIIeH KyJIbTYpHl,
€CTECTBEHHO-HAYYHON I'PaMOTHOCTH, KaK COCTaBHON YacTH (DYHKIIMOHAILHONTPaMOTHOCTH 00yJaroIuxcs,
dbopmupyeMoil pu U3yuyeHUU OUOJIOTHH;

MOHMMaHME CYIIHOCTU METOJIOB MO3HAHUS, MCIOJIb3YEMbIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH
UCMOJb30BaTh IOJy4aeMble 3HaHMS Uil aHajdu3a U OOBSICHEHUS SIBICHHM OKpPYKAIOIIEro MHUpa H
MPOUCXOJAMIUX B HEM H3MEHEHUH, YMEHHME JAenaTb OOOCHOBAaHHBIE 3aKIIOUEHHs Ha OCHOBE HAy4YHBIX
(haKkTOB ¥ UMEIOIIMNXCS JAHHBIX C IEJIbIO MOTYYEHHSI JOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITENIbHO HCIOJIb30BaTh OMOJIOTMYECKUE 3HAHUS JUIsl pELIeHUs MmpoOiieM B
peanbHBIX KU3HEHHBIX CUTYAIUAX;

OCO3HAHHWE LIEHHOCTU HAyYHOW JI€ATEIbHOCTH, TOTOBHOCTb OCYIIECTBISATh IPOEKTHYIO U
HCCIIEIOBATENBCKYIO AESITEILHOCTh MHIMBUYalIbHO U B TPYIIIIE;

TOTOBHOCTh M CIOCOOHOCTh K HENPEPHIBHOMY OOpPa30BaHHUIO U CaMOOOpPA30BAHMIO, K AKTUBHOMY
MOJTyYEHUIO HOBBIX 3HAHUH 110 OMOJIOTUH B COOTBETCTBUU C KU3HEHHBIMH MTOTPEOHOCTAMHU.

METANPEIAMETHBIE PE3YJIBTATDBI

MeTtanpeaMeTHble pe3yabTaThl OCBOSHHS y4eOHOTO mpeamera «buonorusy» BKIIOYAIOT: 3HAYMMEBIE
mwis  GOPMUPOBAHUS  MHUPOBO33PEHUS  OOYYAIOMIMXCS  MEKIUCIHUIUIMHAPHBIE  (MEXIIPEAMETHEIC)
oOlIeHay4YHbIE TMOHSATHS, OTPaXKaIoIIHEe LEJOCTHOCTh HAYYHOW KapTHHBI MHUpa U CHeuu(uKy MeToa0B
MO3HAHUS, WCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (BEILEeCTBO, SHEpPrus, SBJICHHE, MPOLECC, CHUCTEMA,
Hay4yHBIA (DaKT, TPUHIWI, TUNOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpHSs, HCCIeAOBaHME, HaOIIOJeHUE,



U3MEpeHue, OHKCIEPUMEHT U JpYyrue); YHUBEpcajdbHble YyueOHble JIeHCTBUS (ITO3HABATENIbHEIE,
KOMMYHUKATHUBHBIE, PETYJSITUBHBIE), o0ecreunBaroniue GopMupoBanre GyHKIIMOHATLHOW IPaMOTHOCTH U
COLIMATIbHOW KOMITETEHITMM OOYyYaloNINXCs, CIOCOOHOCTh OOYYaIOUUXCS WCIOIh30BaTh OCBOCHHBIC
MEXIUCIUIUIMHAPHBIC, MHPOBO33PEHUYCCKHE 3HAHUS W yHUBEpPCAIbHBIC y4ueOHBIC JEHCTBUS B
M03HABATEIBHON U COLMAIBHOMN MPaKTUKE.

B pesynbrare n3ydeHus: OMONOTHMM Ha YPOBHE CpEAHEro o0Iero odpa3oBaHus y oOydarolierocs
OyayT chopMHUpPOBaHBI TO3HABATEIBHBIE YHUBEPCAIbHBIE Yy4YeOHBIE JCHCTBHS, KOMMYHUKATHBHBIE
YVHHUBEpCaJbHbIC y4eOHBIC ICHCTBUS, PETYJISTUBHBIC YHHBEpPCAIbHBIC Y4eOHBIC JCWCTBUS, COBMECTHAs
NS TEIbHOCTD.

MeTtanpeameTHble pe3yibTaThl OCBOCHUS IPOrpaMMBbl CpelHEero o0iiero oOpa3oBaHUs TOJIKHBI
OTpaXkaTh:

OBi1ajieHne YHUBEPCAJIBLHBIMH Y4€OHBIMHU MO3HABATEILHBIMH /1€l CTBUSIMH:
1) 0a3oBble JIOTHYECKHE AEHCTBHS:

CaMOCTOSITENILHO (POPMYIUPOBATH U aKTyalTU3UPOBATH MPOOJIEMY, pacCMaTPHUBATh €€ BCECTOPOHHE;

WCIIOJIb30BaTh MPH OCBOCHHM 3HAHWKA NPUEMBI JIOTHYECKOTO MBIIIICHUS (aHanm3a, CHHTE3a,
CpaBHEHHUS, KiacCU(pUKaLUU, 0000IIEHNs), paCKPbIBaTh CMBICI OMOJIOTMYECKUX MOHSATHM (BBLIEIATH MX
XapaKTepHbIe MPU3HAKHU, YCTAHABIUBATD CBS3H C APYTUMHU OHITUSIMH);

OTIpEETATh LIETU NEATEIbHOCTH, 3aJaBasi MmapaMeTpbl U KPUTEPUH UX JOCTHUKEHHS, COOTHOCUTH
PE3YNbTaThI IEATEIBHOCTH C MMOCTABICHHBIMH LIETISIMU;

MCIOJIb30BaTh OMOJIOTUYECKHE ITOHSATHS Il OOBSICHEHHS (PAKTOB W SBIICHUH KMBOU TIPHPOJIBI;

CTPOUTH JIOTUYECKHE paCCyKICHHs (MHIYKTUBHBIC, [EAyKTHBHBbIC, MO aHAJIOTHH), BBIABIATH
3aKOHOMEPHOCTH M TPOTHUBOPEUUST B PACCMATPUBAEMBIX SBICHHSX, (OPMYIHUPOBATh BBIBOJABI U
3aKJTFOYCHUS,

MIPUMEHSITh CXEMHO-MOJICIILHBIC CPEACTBA JIJIS IPEICTABICHHSI CYIIICCTBCHHBIX CBSA3CH M OTHOIICHUN
B M3Y4YaeMbIX OMOJIOTUYECKUX 00BEKTAX, a TAKXKE MPOTHUBOPEUHIA PA3HOTO POJIA, BHISIBICHHBIX B Pa3IMUHbIX
MH(OPMALIMOHHBIX UCTOYHUKAX;

pa3pabarhiBaTh IUIAH PEMICHHS MPOOJIEMBI ¢ YYETOM aHAM3a HMMCIOIIUXCS MAaTEePHAIBHBIX H
HeMaTepuaIbHBIX PECypPCOB;

BHOCUTH KOPPEKTUBBHI B ACSITENHLHOCTh, OIEHUBATh COOTBETCTBHE PE3YyIbTATOB LIEJSM, OLIEHHWBAThH
PUCKH TTOCIICACTBHM e TCIILHOCTH,

KOOPJIMHUPOBATH U BBIIOJIHATE paOdOTy B YCIIOBUSAX PEaTbHOTO, BUPTYATHHOTO U KOMOMHUPOBAHHOTO
B3aMMO/ICHCTBUS;
pa3BHUBATh KPEATUBHOE MBINUICHUE TIPH PEIICHUH KU3HEHHBIX TPOOJIEM.

2) 6a3oBbIe HCCIIE0BATEIbCKHE IeHCTBUS:

OBianeTs HaBBIKAMH YY€OHO-HCCIICIOBATEIBCKOM W TIPOSKTHOW JEATCILHOCTH, HaBBIKAMHU
pasperieHust mpodeM, CIOCOOHOCTRI0O M TOTOBHOCTHIO K CAMOCTOSITEIILHOMY TIOMCKY METOJOB PEIICHUS
MPAKTUYECKUX 3aJ1a4, TPUMEHEHHUIO Pa3IMYHbIX METOJOB IMO3HAHUS;

WCIIOJIb30BATh Pa3IMYHbIC BUIBI JISATSIHBHOCTH 10 IMOJTYICHHIO HOBOTO 3HAHUS, €r0 WHTEPIPETAIIHH,
MpeoOpa3oBaHUI0 W TPUMEHEHUI0 B Y4YEOHBIX CHUTyallUsAX, B TOM 4YHCIE MPU CO3JaHUH YUEOHBIX U
COLIMAJTIbHBIX MPOEKTOB;

¢bopMUpOBaTh HAYYHBI THI MBIIUICHUS, BIaJ€Th HAYYHOH TEPMHUHOJIOTHUEH, KIIOYEBBIMU
MOHATHSIMU M METOJIaMU;

CTaBUTHh M (POPMYITUPOBATH COOCTBEHHBIE 3a/1a4yl B 00pa30BaTEeNbHON JEATEILHOCTH U KU3HEHHBIX
CUTYaITUsX;

BBISBJIATh TPUYUHHO-CIICJICTBEHHBIC CBS3M M aKTYaJIM3UPOBATh 3aJlady, BBIJIBUTATh THUIIOTE3y €&
pellieHrs, HaXOAWTh apryMEHTHl AJis JO0Ka3aTelbCTBA CBOHMX YTBEPXKIEHUH, 3aJaBaTh IMapamMeTphl U
KPUTEPUU PEILICHUS;

aHAJIM3UPOBATh MOJYYEHHbIE B XOJE PEIICHUS 3aladl pe3yNbTaThl, KPUTHYECKH OLEHUBATh HX
JIOCTOBEPHOCTb, IPOTHO3UPOBATH U3MEHEHNE B HOBBIX YCIIOBHSIX;

JaBaTh OIEHKY HOBBIM CUTYaIlUsIM, OIICHUBATh IPUOOPETEHHBIN OIIBIT,



OCYILIECTBJISITh ~ LI€JICHANPABICHHBI IOUCK TMEpeHoca CpelcTB M CIOCOO0OB  JEHCTBUS B
po¢eCCHOHANIBHYIO CPEY;

YMETb MEPEHOCUTDH 3HAHUS B TI03HABATEIBHYIO U MPAKTUYECKYIO 00JaCTHKU3HEACSITETbHOCTH;
YMETh UHTETPUPOBATh 3HAHUS U3 Pa3HBIX IPEAMETHBIX 00IacTei;

BBIJIBUTaTh HOBBIE WJCH, NMpEAjaraTb OpPUTHHAIbHbBIC MOIXOABI M PELICHHS, CTaBUTh MPOOJIEMBbI U
3aJ1a4M, JOIYCKAIOILUE aJIbTEPHATUBHBIE PEIICHHUS.

3) pa6ora ¢ uHpopMaLHeii:

OPHEHTUPOBATHCS B PA3IMYHBIX MCTOYHUKAX WMHPOpPMALUU (TEKCTe y4eOHOro mocoOus, Hay4dHO-
MOMYJISIPHOM nUTepaType, OMOJIOrMYECKUX CIOBapsX M CIPABOYHHUKAX, KOMIBIOTEPHBIX 0a3zax NaHHbBIX, B
WnTepHere), aHanu3upoBaTh WHGOPMALMIO Pa3IMYHBIX BUJOB U (OPM MpenCTaBICHHS, KPUTUYECKU
OLIEHUBATH €€ JOCTOBEPHOCTH U HEMPOTHUBOPEUUBOCTB;

(bopMyIHpOBATH 3aIPOCH U IPUMEHATH Pa3JIMYHbIE METOJbI MPU MMOUCKE U OTOOPE OMOIOTHYECKOM
nH(popMaluy, HeOOXOAUMOI /1JIsl BBIIIOJIHEHUS YU4eOHBIX 3a/1a4;

npuoOpeTaTh  OMBIT  HUCMOJNB30BaHUS  MH(POPMAIMOHHO-KOMMYHHKATHBHBIX  TEXHOJOTHIH,
COBEpPIICHCTBOBATH KYJIBTYPY aKTUBHOT'O MCIOIb30BAHUS PA3TUYHBIX TOMCKOBBIX CUCTEM;

CaMOCTOSITENIFHO BBIOMPATh ONTHUMAIBHYIO (OpPMY MpEeACTaBICHUS OHOJIOTHYecKOr WHGOpMauu
(cxemsl, TpaduKH, TUarpaMMBbl, TaOJIHIIBI, PUCYHKH H PYToe);

WCIIOJIb30BaTh HAYUYHBIN SI3BIK B KAUECTBE CPEJICTBA IMpHU paboTe ¢ OMOIOTrHYecKor HHMOpMAaIUei:
MPUMEHSITh XUMHUECKHUEe, (PU3NYECKUe U MaTeMaTHYeCKue 3HAKU U CUMBOJBI, (OpMyIbl, abbpeBuarypy,
HOMEHKJIATYpYy, UCIIOJIb30BaTh U MPE0OPa30BhIBATH 3HAKOBO- CUMBOJIMYECKHUE CPEJICTBA HATIISTHOCTH;

BJIAJIETh HABBIKAMU pACMO3HABAHWSA M 3alIUTHl WHpOpManuu, WHOOPMAIMOHHOK Oe30macHOCTH
JIUYHOCTH.

OsJaieHne YHUBEPCAIbHBIMH KOMMYHHKATHUBHBIMH el CTBUSIMU:
1) o6meHue:

OCYIIECTBIISITh KOMMYHHKAIIMM BO BCeX cdepax >KMU3HH, aKTHBHO y4acTBOBaTh B JHAJIOTE WIIH
JMCKYCCHM TIO CYILECTBY OOCYXJaeMoil Tembl (yMEHHE 3aJaBaTh BOINPOCHI, BBICKA3bIBAaTh CYXKICHUS
OTHOCHUTEJIBHO BBIMOJIHEHUS TpeagaraeMoil 3aaui, yYUThIBaTh WHTEPEChl M COTIACOBAHHOCTb MO3MIMN
JPYTUX YYaCTHUKOB JIMajora UM AUCKYCCHH);

pacrno3HaBaTh HeBepOajbHbBIE CpeACcTBa OOIIEHMs, NOHMMAaTh 3HAUYEHHWE COLMAIbHBIX 3HAKOB,
MPENNOCHUIOK BO3HUKHOBEHMSI KOH(JIMKTHBIX CHUTyalluid, yMeThb CMArdaTh KOHQJIMKTBI U BECTU
IIEPETOBOPBI;

BJIQJIETh PA3JIMYHBIMU croco0aMu OOIIEHHS W B3aMMOAEHCTBMS, NMOHMMAaTh HaMEpPEHUs JPYrux
JIO/IeH, MPOSBIATh YBAXHUTEIbHOE OTHOILIEHHE K COOECeHUKY U B KOPPEKTHOH (dopme (popmynnpoBaTh
CBOM BO3paXKCHMUSI,

Pa3BEPHYTO U JOTUYHO U3JIaraTh CBOK TOUYKY 3PEHHMSI C UCIOJIb30BAHNUEM SI3BIKOBBIX CPEJCTB.

2) COBMECTHAsI 1eSITeIbHOCTh:

MMOHUMAaTh M MCHOJIb30BaTh MPEUMYIIECTBA KOMAH/IHON M MHAMBUAYAJIbHON paOOTHl MPU pPELICHUU
Ouojoruuecko  mpoOyieMbl, OOOCHOBBIBaTH HEOOXOJUMOCTh TNPUMEHEHUS TPYHNOBBIX  GopM
B3aUMOJICHCTBHS IIPU PELICHUN y4eOHO! 3aauu;

BbIOMpAaTh TEMaTHKy M METOJbl COBMECTHBIX JEHCTBMM C Y4€TOM OOIIUX HWHTEPECOB H
BO3MOXKHOCTEH Ka)kJI0T0 4jieHa KOJUIEKTHBA;

MPUHUMATDH LETH COBMECTHOU JESTEIbHOCTH, OPraHU30BBIBATH U KOOPAMHHUPOBATH JEHCTBUS MO €€
JOCTHI)KEHHIO: COCTABIIATH IUIAH ACUCTBHI, paclpenesisaiTh POIK ¢ yYETOM MHEHUH y4aCTHUKOB, 00CYKAaTh
pe3yabTaThl COBMECTHOM palboOThI;

OILICHMBAaTh KayeCTBO CBOETr0 BKJIaJa M KaXJIOT0 y4YaCTHHKAa KOMaHIbl B OOHIMM pe3yibTaT Mo
pa3pabOTaHHBIM KPUTEPUSIM;

Ipe/ularaTb HOBBIE IPOEKTHI, OLEHMBATh UJAEU C TO3MLUUU HOBU3HBI, OPUTMHAIBHOCTH,
IIPAKTUYECKOU 3HAYMMOCTH;

OCYILECTBIATh MO3UTHBHOE CTPAaTErMUECKOE IOBEJEHUE B pAa3IMYHBIX CUTYalUAX, MPOSBITH
TBOPYECTBO U BOOOpaKEHUE, OBITh HHUITUATUBHBIM.



OgyageHne YHMBEPCAJIBHBIMH PeryIsiTHBHBIMH 1CCTBUAMM:
1) camoopranm3amus:

UCTOJIb30BaTh OMOJIOTMYECKHUE 3HAHUS JUIsl BBISBICHUS MPOOJIEM M UX PEIICHUS B JKU3HEHHBIX U
Y4eOHBIX CUTYalUsX;

BbIOMPATh HA OCHOBE OMOJIOTMYECKUX 3HAHUH 1I€JIEBBIE U CMBICIIOBBIE YCTAHOBKHU B CBOUX JIEHCTBUAX
U TIOCTYTIKaX 10 OTHOLIEHUIO K KUBOU IIPUPOAE, CBOEMY 3I0POBBIO U 3I0POBBIO0 OKPYKAIOLINX;

CaMOCTOSITENIbHO OCYIIECTBIISITh MO3HABATEIBHYIO JEATEIBHOCTD, BBIBIATH MPOOJIEMbI, CTABUTH H
(bopMynHpoOBaTh COOCTBEHHBIE 33]]aul B 00pa30BaATEIbHOM IEATEIILHOCTH M KU3HEHHBIX CUTYaLUsX;

CaMOCTOSITEJIbHO COCTaBJIATh IUIAH pEIIEHUs NpoOjeMbl € y4ETOM HUMEIIUXCS PECYpCoB,
COOCTBEHHBIX BO3MOXKHOCTEH M MPEANOYTEHUIH;
JlaBaTh OLIEHKY HOBBIM CUTYaLUsIM;
paciMpsATh paMKU Y4€OHOIO IIPeAMETa Ha OCHOBE JINYHBIX MPEANOUTECHUH;
JienaTb OCO3HAHHBIM BbIOOp, apryMEHTHpOBATh €ro, OpaTh OTBETCTBEHHOCTh 3a PELICHUE; OLICHUBATh
NpUOOPETEHHBIN OIIBIT;

CIOCOOCTBOBATh (POPMHUPOBAHUIO U MPOSABICHUIO MIMPOKOH SPYIUIMH B Pa3HbIX 00IACTAX3HAHUH,
IIOCTOSIHHO TOBBIILIATh CBOM 00pa30BaTENIbHbIN U KyJIbTYPHbIN YPOBEHbD.

2) CaMOKOHTPOJIb:

JlaBaTh OLEHKY HOBBIM CUTYalUsIM, BHOCUTb KOPPEKTUBBI B AE€ATEIbHOCTD, OLICHUBATHCOOTBETCTBUE

PE3YJIBTATOB LIEIISM;

BJIQJICTh HAaBBIKAMH I103HABATEIbHOM pe(IeKCHHM KaK OCO3HAHHS COBEPIIAEMBIX JCHCTBHHA H
MBICIIUTENBHBIX MIPOLIECCOB, UX PE3YIBTATOB U OCHOBAHUM, HCIIOJB30BaTh NPUEMBI peIeKCHUH 1711 OLIEHKH
CUTYaluu, BbIOOpa BEPHOIO PELICHUS;

YMETh OLICHUBATh PUCKHU U CBOEBPEMEHHO IIPUHUMATD PELICHUS 110 UX CHUKEHUIO; IPUHUMATh MOTHUBBI U
apryMEeHTBhI IPYTUX MIPH aHAIU3€ PE3YJIBTATOB JEATEIbHOCTH;
3) npuHsATHE CeOsl M IPYTHX:
NPUHUMATh ceOsl, TOHUMasi CBOM HEIOCTAaTKU U JOCTOUHCTBA,
IIPUHUMATh MOTUBBI U apTyMEHTBI IPYTUX IPH aHAJIU3€ PE3yIbTaTOB ACSATEIbHOCTH;
IIPU3HABATH CBOE IIPABO U MPABO IPYTUX HA OUIMOKH;
pa3BUBaTh CIOCOOHOCTH MOHUMATh MUP € MO3ULIUH JPYTOro YeJIOBEKa.

INPEAMETHBIE PE3YJIBTATbBI

IIpenmeTHble pe3yabTaThl OCBOEHUS COAEp)KaHUs ydeOHoro npeamera «buonaorus» Ha yriayOoiéHHOM
YpOBHE OpHEHTHpPOBaHbl Ha oOecredeHue MpoduiapHOro o0ydeHus oOydarommxcs Ouosioruu. OHHM
BKJIIOYAIOT: crieupuyecKue A OMOJI0rMY Hay4YHbIE 3HAHUS, YMEHUSI U CIIOCOObI IEHCTBUM IO OCBOCHHUIO,
MHTEpIpETallud U NpeoOpa3oBaHUIO 3HAHWH, BUABI JEATEILHOCTH MO MOJYYEHHUIO HOBBIX 3HAHUN M UX
NPUMEHEHUIO B DPA3JIMYHBIX Y4eOHBIX, a TaKK€ B peabHBIX JKU3HEHHBIX cHUTyauusx. [IpenmerHbie
pe3yabTaThl MPEACTABIEHBI 10 TOJAM U3YUYEHUS.

IIpenmerHblie pe3ynbTaThl OcBOeHHsI yueOHoro mnpenmera «buonorusi» B 10 knacce
JOJDKHBI OTpaXkaTh:

c(OPMHPOBAHHOCTh 3HAaHMW O MecTe M pPOJM OHUOJIOTMM B CHUCTEME €CTECTBEHHBIX HAyK, B
(GOpMHPOBAHUM €CTECTBEHHO-HAy4YHOH KapTHUHBI MHpa, B TO3HAHWU 3aKOHOB MPUPOJBI M DPELICHUH
po0JIeM paIlMOHAIILHOTO MPUPOIOTIONIB30BAHMS, O BKIIAJIE POCCUHCKUX U 3apYOEKHBIX YUEHBIX B Pa3BUTHE
Oouooruu;

BJAJICHUE CHUCTEeMON OMOJIOTMYECKMX 3HAaHWM, KOTopas BKJIIOYAeT: OCHOBOIOJAraromme
OMOJIOrMYEeCKHEe TEPMUHBI M TOHATUA (KU3Hb, KJETKa, OpraHu3M, MeTa0oJu3M, TOMEOCTa3s,
CaMOPETyJISLAsA, CaMOBOCIPOM3BEIECHUE, HACIEICTBEHHOCTh, M3MEHUYMBOCTb, POCT M Pa3BUTHE),
ouosornyeckue teopuu (knerouynas teopus T. IlIBanna, M. Illneiinena, P. BupxoBa, xpomocomHas
Teopust HacnenctBeHHoctd T. Moprana), yuenus (H. WM. BaBunoBa — o ueHrpax MHOroo0Opasus u
MPOUCXOXKACHUS KYJIbTYPHBIX pacTe€HUil), 3aKOHbl (eIMHOOOpa3usi MOTOMKOB II€PBOIO ITOKOJICHUS,



pacilernieHusi, YUCTOThl raMeT, He3aBHUCHUMOro HacienoBaHus ['. MeHnens, rOMOJOTHYECKUX PSAOB B
HacneacTBeHHOM n3MeHnunBoctu H. Y. BaBunoBa), mpuHIUIIB! (KOMIZIEMEHTApPHOCTH );

BJIAAICHUC OCHOBHBIMHU MCTOAAMU HAYYHOI'O IIO3HAHUSA, MUCIIOJIB3YyCMbIX B 6I/IOJIOFI/I‘ICCKI/IX
UCCIIETOBaHMIX KUBBIX 00BEKTOB (OMUCcaHNe, U3MEPEHHEe, Ha0II0IeHNe, IKCIIEPUMEHT);

YMCHHUC BbIACIIATH CYIICCTBCHHBLIC IIPU3HAKH: BHUPYCOB, KIICTOK IIPOKApUOT W IOYKAPUOT,
OJTHOKJIETOYHBIX U MHOTOKJIETOYHBIX OPTaHU3MOB, B TOM uHciie OakTepuil, rpuO0B, pacTEeHH, )KUBOTHBIX U
YelioBeKa, CTPOCHHUS OpPraHOB W CHCTEM OpraHOB pPACTEHUM, J>KMBOTHBIX, 4YEJIOBEKa, IPOLIECCOB
KUBHCACATCIBHOCTH, IMPOTCKAIOIINX B OpraHMU3Max paCTeHI/If/’I, JKHUBOTHBIX H YCJIOBCKA, 6I/IOJIOI‘I/I‘-IGCKI/IX
MpoIleccoB: OOMeHa BemiecTB (MeTabonu3M), NPEBpalICHUs HSHEPruu, OpOKeHHs, aBTOTPO(HOro u
reTepoTpoHOro THUIOB NHUTaHUS, (POTOCHHTE3a W XEMOCHHTE3a, MMHTO03a, Meilo3a, rameToreHesa,
AMOpHOreHesa, MoCTAIMOPHUOHANILHOTO Pa3BUTHA, PA3MHOXKECHHS, UHIUBUIYaTbHOIO Pa3BUTHUS OpraHU3Ma
(oHTOTEHE3a), B3aUMOJICHCTBUS T'€HOB, T€TEPO3HUCA, UCKYCCTBEHHOTO 0TOODA;

YMEHHUE YCTAHABJIMBATH B3aUMOCBS3H MEXIY OpPraHOMIAMU KJIETKH M WX (YHKIHMSIMH, CTPOCHHEM
KJICTOK Pa3HbIX TKaHEH U uX QyHKIMSIMH, MEXKIY OpraHaMH U CUCTEMaMH OPraHOB y PacTeHUH, )KUBOTHBIX
U yelloBeKa U MX (QYHKUUSAMH, MEXIY CUCTEMaMM OpPraHOB M HUX (DYHKIMSAMM, MEXAY dTarmaMu oOMeHa
BEIIECTB, dTalaMH KJIETOYHOTO MHKJIA M JKU3HEHHBIX IIUKIOB OPraHW3MOB, dTalaMyd 3MOPHOHAIBLHOTO
Pa3BUTHSL, TCHOTUIIOM U (PEHOTHUIIOM, (PEHOTUIIOM U (paKTOpPaMHu Cpebl OOUTaHUS;

YMEHUE BBISABIIATh OTIIMYMTEIbHBIC IPU3HAKU JKUBBIX CHUCTEM, B TOM YHCJIE PACTEHHUH, KUBOTHBIX U
YeJI0BEKa;

YMEHHE MHCII0JIb30BaThb COOTBETCTBYIOIIME apryMEHTbl, OWOJOTHYECKYI0 TEPMHUHOJIOTHIO U
CUMBOJIMKY JUISl OKa3aTeIbCTBA POJICTBA OPIaHU3MOB Pa3HbIX CUCTEMATUYECKUX IPYIIII;

YMEHHE pemaTh OHOJIOrMYecKHe 3aJayd, BBIABIATH MPHUYMHHO-CICICTBEHHBIE CBS3U MEXKIY
UCCIIelyeMbIMH OMOJOIMYECKMMHU IPOLEcCCaMH U SIBIEHUSMHU, J€JaTh BbIBOABI U MPOTHO3bl HA OCHOBAaHUU
MIOJIyYEHHBIX PE3yJIbTaTOB;

YMEHHUE BBIOJHATH JIAOOPATOPHBIE M MPaKTHYECKHe paboThl, coOMr0maTh MpaBwia npu padore ¢
y4eOHBIM U 1a00paTOPHBIM 000PYI0BAHHEM;

YMEHHE BBIJBUTaTh TMIIOTE3bI, MPOBEPATH UX IKCIIEPUMEHTAIBHBIMU CPEACTBAMHU, GOPMYIHUPYS LENb
UCCIIEI0BaHMs, aHAJTM3UPOBATh MOJYYEHHbIE PE3YJIbTaThl U JIeNIaTh BHIBOJIBI,

YMEHHE y4acTBOBATh B y4eOHO-HCCIIEOBATEIHCKON paboTe MO OMOJIOTHH, YKOJIOTHU U MEIUIIMHE,
MIPOBOJIUMON Ha 0a3e IIKOJIbHBIX HAyYHBIX OOLIECTB, U MYyOIMYHO MPEACTABIATH MOJy4YE€HHbIE PE3YIbTaThI
Ha YYEHUYECKUX KOH(PEPEHIUIX;

YMEHHE OILIEHMBAaTh ATHMUYECKHUE AacClEeKThl COBPEMEHHBIX HCCIEIOBaHUM B 00JacTH OMOJOTMU U
MEAUIHUHBI (KJIOHUPOBAHUE, HCKYCCTBEHHOE OIUIOJOTBOPEHME, HANpaBICHHOE HW3MEHEHHWE TeHOoMa u
CO3JIaHHE TPAHCTEHHBIX OPTaHU3MOB);

YMEHHUE OCYIIECTBIIATh OCO3HAHHBIN BBIOOP Oyayliel npodeccnoHaaIbHON AEATeNbHOCTH BOOIaCTH
OMOJIOT MM, METUIIUHBI, OMOTEXHOJIOTHH, BETEPUHAPUH, CEJIbCKOTO X035HCTBA, MUILEBOI MPOMBIIIIEHHOCTH,
yrayOisTh TMO3HAaBaTENbHBIM MHTEpPEC, HANpPaBJICHHBII HAa OCO3HAHHBIM BBIOOP COOTBETCTBYIOILEH
npopeccud U MPOJODKEHHE  OMOJIOTMYECKOro  OOpa3oBaHMsl B OpraHM3alMAX  CPEIHEro
po(eCCHOHATBLHOTO U BBICILIEI0 00pa30BaHuUs.

[IpenMeTHbie pe3yabTaThl OCBOEHMsI ydeOHoro mnpeamera «buonorus» B 11 kaacce
JOJKHBI OTPaKaTh:

c(OPMHPOBAHHOCTh 3HAHMA O MecTeé M pPOJM OHOJOTMH B CHUCTEME ECTECTBEHHBIX HayK, B
(bOpMHpPOBAaHUN COBPEMEHHOH €CTECTBEHHO-HAyYHOW KAapTHHBI MHpPA, B TO3HAHUH 3aKOHOB TPUPOABI U
pELICHUH SKOJOTMYECKHX TpOoOJIeM 4YellOBeuecTBa, a TAaKKe B PELICHUH BOIPOCOB PAlMOHAIHHOIO
IPUPOJIOTIONB30BaHNA, U B (DOPMUPOBAHUM LIEHHOCTHOTO OTHOILIEHUS K MPUPOJIE, OOIECTBY, YEIOBEKY, O
BKJIQJI€ POCCUICKHX U 3apyOeKHBIX YUEHBIX-OMOJIOTOB B pa3BUTHE OMOJIOTHH;

YMEHHUE BIaJIeTh CUCTEMON OMOJIOTMUECKUX 3HAHUM, KOTOpas BKJIIOYAET ONpEAEICHHUs U IOHUMaHHe
CYIIHOCTH OCHOBOIIOJIATAIOIMX OHOJOIMYECKHX TEPMHHOB M TOHATHH (BUA, dKOcHUcTeMa, Ouocdepa),
Ouosiornyeckue Teopuu (3BomonnoHHas teopus Y. JlapBuHa, CHHTETHYECKas TEOPHUs SBOJIIOLINH), YICHUS
(A. H. CeBeprioBa — 0 myTsix u HampabiieHusX sBoitonuu, B.M. Bepnanckoro — o 6mocdepe), 3akoHbI



(rermetnueckoro paBHoBecus J[x. Xapau u B. BaitnOepra, 3apozasimeBoro cxoactsa K. M. bapa), mpaBuna
(Mmuaumyma FO. JInbOuxa, 3KOJMOTHYECKON MHpaMHIIBI DHEPruu), runoTe3bl (runmore3a «vupa PHK» V.
I'unbepra);

YMEHHE BIIAJICTh OCHOBHBIMU METOJaMH HAYYHOTO IMO3HAHUS, MCIIOIh3yEMBIMH B OHOJIOTHYECKHX
UCCIIC/IOBAaHMSIX JKUBBIX OOBEKTOB M DIKOCHUCTEM (ONHCAaHUE, M3MEPEHHE, HAONIOJICHHE, SKCIIEPHUMEHT),
croco0amMHu BBISIBIICHUS M OIICHKH aHTPOIIOTEHHBIX U3MEHEHHI B TIPUPO/IC;

YMEHHUE BBIIEIATh CYIICCTBCHHBIC NMPU3HAKU: BHUIOB, OMOTCOIICHO30B, 3KOCHUCTEM U Ouochepsl,
CTaOMIIM3UPYIONIETO, JBIKYIIETO W Pa3pbIBAIONIET0 €CTECTBEHHOrO OTOOpa, aJIONaTPUYEeCKOTO U
CUMIIATPUYECKOTO BUAO000pA30BaHUS, BIUSHUS JBHKYIIMX CHJ DBOJIIONMH HA TCHOMOHH TMOIMYISINH,
MPUCIIOCOOJICHHOCTH OPTaHU3MOB K Cpejie 0OUTaHMs, YepeIOBaHNUS HAIIPABICHHUHA YBOJIOIUH, KPYTOBOPOTa
BEIICCTB M MTOTOKA SHEPTUH B SKOCHCTEMAX;

YMEHHE YCTaHABJIMBATh B3aWMOCBSI3M MEXKIY IPOIECCAMU SBOJIIONWHU, JBWKYIIUMHU CUJIAMHU
AHTPOTIOTeHE3a, KOMITOHEHTAMH Pa3IMYHBIX YKOCHCTEM U MPUCITOCOOICHUSIMU K HUM OPTaHU3MOB;

YMEHHE BBISBIISATH OTIMYUTEIILHBIC TPU3HAKHU KUBBIX CHUCTEM, NMPUCIIOCOOJICHHOCTh BHIIOB K Cpelie
oOuTaHus, AOMOTHMYECKMX W OMOTHYECKHUX KOMIIOHGHTOB 3KOCHUCTEM, B3aMMOCBSI3€H OpPraHU3MOB B
COOO0IIECTBAX, AaHTPOIIOTEHHBIX H3MEHEHHH B 9KOCUCTEMAaX CBOCH MECTHOCTH;

YMEHHE WCIOIb30BaTh COOTBETCTBYIONIHME aAPTyMEHTHI, OWOJIOTHYECKYI0 TEPMHHOJIOTHIO U
CHUMBOJIMKY JUIsl JIOKa3aTelIbCTBA POJICTBA OPraHU3MOB Pa3HBIX CUCTEMATHUECKUX TPYII, B3aUMOCBSI3U
OPraHU3MOB M Cpelbl OOWTaHUs, CIUHCTBA 4YEIIOBCUECKUX pac, HEOOXOAMMOCTH COXPaHCHUS
MHOT000pPa3us BUAOB U IKOCHCTEM KaK YCIIOBHUS COCYIIIECTBOBAHUS IPUPOJIBI U YSIIOBEUCCTBA,

YMEHHE pemiaTh OWOJIOTHMYECKHEe 3a7add, BBIABIATh TPUIMHHO-CIICCTBEHHBIC CBSI3U MEXITY
UCCIIEYEMBIMH OMOJIOIMYECKMMH TIPOIIECCAMH U SIBJICHUSIMH, JIeJIaTh BBIBOJBI U MPOTHO3bI HA OCHOBAHHUH
MOJIYYCHHBIX PE3yJIbTaTOB;

YMEHHUE BBIOJHATH JIAOOPATOPHBIE M MpaKTHYECKHe paboThl, coOMr0maTh MpaBmwia npu padore ¢
y4eOHBIM U JTa0OpaTOPHBIM 000PYIOBAHUEM;

YMEHHE BBIIBUTaTh THIIOTE3bI, IPOBEPATH UX IKCIEPUMEHTAILHBIMH CPEACTBAMH, (DOPMYITHPYS LIETh
UCCIIeTOBAHMS, aHATU3UPOBATH MOJTYYSHHBIE PE3YIbTAThl U JIENIaTh BBIBOIBI;

YMEHHE y4acTBOBAaTh B y4eOHO-HCCIIEIOBATEIBCKON paboTe MO OMOJIOTHH, YKOJOTUM U MEIUIIMHE,
MPOBOAMMON Ha 0a3e IMIKOJIBHBIX HAYYHBIX OOIMIECTB, U ITYOJUIHO MPEACTABIIATH MOTYICHHBIC PE3YJIbTATHI
Ha YYEHUYECKUX KOH(PEPEHIIUX;

YMEHHE OIEHUBATh THIIOTE3bI M TEOPHH O MPOUCXOXKIACHUN KU3HU, YEIIOBEKa U YEIOBEYECKUX pac, O
MPUYMHAX, TOCIEJCTBUAX U CIIOCO0aX MPEIOTBPAICHHs TII00AIbHBIX U3MEHEHUH B buocdepe;

yYMEHHE OCYIIECTBIIATh OCO3HAHHBIA BBHIOOP Oymyiiei npodecCHoHaATbHOM EeATeTbHOCTH BOOIacTH
OMOJIOTHH, DKOJIOTHH, MPUPOJONOIH30BAHUSA, MEIUIIMHBI, OHOTEXHOJOTHH, MCUXOJOTUH, BETEPHUHAPUH,
CEJIbCKOTO XO35HCTBA, MUIIEBON MPOMBIIIJICHHOCTH, YIIIYOJIsATh MO3HABATEIbHBIA HHTEPEC, HAMTPABICHHBIH
Ha OCO3HAHHBIA BHIOOP COOTBETCTBYIOIIEH Mpodeccu U MpOAOIKEHHE OMOJIOTHYECKOTO 00pa3oBaHUs B
OpTaHU3aIMIX CPEAHET0 MPOPECCHOHATHLHOTO U BBICIIIETO 00pa30BaHUS.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJTACC
DJIEKTPOHHbBIE
(undposbie)
KoJsmuecTBo 4yacos odpa3oBaTejIbHbIE
Ne ni/m Hauvenopanue pasienos i rem KonTposabHbie IIpakTHyeckne | pecypchbl

NpOTpaMMel Beero padoThI padoThI
1 buonorus kak Hayka https://m.edsoo.ru/7f41cc74
2 JKuBbIe CHCTEMBI U UX U3yYECHHUE 1 https://m.edsoo.ru/7f41cc74
3 Buosorus kieTku 0.5 https://m.edsoo.ru/7f41cc74
4 XuMHUYecKast OpraHu3arys KJICTKH 10 1 https://m.edsoo.ru/7f41cc74
5 CrtpoeHue u QyHKIIMU KICTKH 8 2 https://m.edsoo.ru/7f41cc74
6 OOMEH BEIECTB U MPEBPAICHUE SHEPTUH BKIICTKE 9 1 https://m.edsoo.ru/7f41cc74
7 HacnencrBenHas uadopMmarius u peannsaiusicé B KIeTke 9 05 https://m.edsoo.ru/7f41cc74

Ku3HeHHBIH UK KIIETKH 6 1 1 https://m.edsoo.ru/7f41cc74

Crpoenne u GyHKIIMHA OPTaHU3MOB 17 1.5 https://m.edsoo.ru/7f41cc74
10 Pa3MHOXeHHE U pa3BUTHE OPTaHU3MOB 8 15 https://m.edsoo.ru/7f41cc74
| ey o mccrmenocn : 05 | hpsiimessoosurtatcers
12 3aKOHOMEPHOCTH HACIIEICTBEHHOCTH 10 1 https://m.edsoo.ru/7f41cc74
13 3aKOHOMEPHOCTH M3MEHUYHNBOCTH 6 1 https://m.edsoo.ru/7f41cc74
14 I'eneTrKa yemoBeka 3 0.5 https://m.edsoo.ru/7f41cc74
15 Cernexiysi OpraHiu3MoB 4 1 https://m.edsoo.ru/7f41cc74
16 broTexHONMOrUs U CHHTETHYECKasT OUOJIOTHS 4 https://m.edsoo.ru/7f41cc74
17 HroroBast koHTpoIBHAS paboTa 1 1

OBIIEE KOJIMYECTBO YACOB I10 [TPOT'PAMME 102 3 13
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11 KJIACC

KounuecTBo 4acos JJIeKTPOHHBIE
HaumeHoBaHue pa3aesioB M TEMIIPOrPaMMbI
Ne n/m Beero KouTposabHbIe Ipakruueckn | (uHppoBbIEL)
padoThI epadoTnl o0pa3oBaTe/IbHbIE
pecypcsl
1 3apoKJICHUE U Pa3BUTHUE IBOJIFOIIMOHHBIX 4 1 bu6mmoreka [IOK
MPEJICTABICHUI B OMOJIOTUU https://m.edsoo.ru/7f41cc74
bubmuorexa [JOK
2 M & 15 2
HKPOSBOIORITE H €€ PEsyIIbTate! https://m.edsoo.ru/7f41cc74
3 M N 7 bubnuorexa [JOK
AKPOIBOIIIOLIA 1 €¢ pE3yTIbTaTE! https://m.edsoo.ru/7f41cc74
4 [TpoucxoxaeHue u pa3BUTHE KU3HU Ha3emie 16 15 bubnnorexa [HOK
' https://m.edsoo.ru/7f41cc74
bubmuorexa [JOK
5 IT — 11 1
POHCXOXKJICHHE YESIIOBEKA — AaHTPOIIOTEHE3 https://m.edsoo.ru/TfA1cc74
. DKONOTUsl — HayKa O B3aMMOOTHOIICHHUSIX (U)praHI/I:«;iVIOB . . o Bu6morexa LIOK
Y HaJIOPTaHU3MEHHBIX CHCTEMC OKPYKAOIIeH cpeToi . https://m.eds0o.ru/7fA1cc74
. bubmnoreka [IOK
! DKONOrH BUIOB 1 NOMyJIALHA 10 05 https://m.edsoo.ru/7f41cc74
bu6mmorexa [IOK
8 OpranusMmsl U cpesia OOUTaHUs 10 1.5 hitps://m.edsoo.ru/7fAlcc74
9 DKOJOTHUS COOOIIECTB. DKOIOTHUYECKHUECUCTEMBI 13 05 bubnmoreka [JOK
' https://m.edsoo.ru/7f41cc74
bubmuorexa [JOK
10 b — 17100 6
Hochepa — II00anbHAs DKOCHCTEMa https://m.edsoo.ru/7f41cc74
11 YenoBek u OKpyrKarolas cpeaa 6 bubmuorexa [JOK
https://m.edsoo.ru/7f41cc74
12 HToroBoe KOHTPOJIBLHOE TECTUPOBAHUE 1 1
OBLIEE KOJIMYECTBO YACOB I10 10 3 75

I[TPOTPAMME
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ITOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

KoaunuecTBO 4acos

JJIeKTPOHHBbIe HU(pPOBHIE
o0pa3oBaTe/ibHbIE pecypchl

Ne
Tema ypoka
n/n Konrpoabnbie [IpakTuueckue
Bcero padoThI padoThI
Buosorus kak KOMIJIEKCHAs HAyKau KaK 4acTh https://academy-

1 COBPEMEHHOT0 00IIecTBa 1 content.myschool.edu.ru/lesson/5¢523154-
8bfa-4fdf-bdf8-fb62770d3862
https://academy-

2 JKuBble CHCTEMBI M UX CBOMCTBA 1 content.myschool.edu.ru/lesson/c45176a3-
2766-41f7-b293-4b9d940ff6de

v https://academy-
3 POBHEBAT OPTATHSALILT AHUBLIX CHETEM 1 content.myschool.edu.ru/lesson/15bc113d-
cab1-4730-8ca3-8c3862e30f75
HcTopust OTKpBITUS U U HUSKIETKH hitps:/academy-
4 KC OpwA OTKP Rba e 1 content.myschool.edu.ru/lesson/4e8b5cdb-
HICTOTHAA TEOpHA £414-40a6-9aed-638dd73a0475
MeTo1bI MOJIEKYIIIPHOI U KJIETOYHOH OMOJIOTHH.
[TpakTudeckas padota «/3ydeHUEMETOI0B
KJICTOYHO# OHosoruu (Xxpomarorpadus, https://academy-
5 anekTpodopes, AudhepeHnraIbHOe 1 0.5 content.myschool.edu.ru/lesson/4e8b5cdb-
ueHtpudyruposanue, [TL[P)» f414-40a6-9aed-638dd73a0475
Bxognoe TectupoBanue. XUMUYECKUU COCTAB https://academy-
6 . A P ' 1 1 content.myschool.edu.ru/lesson/f0169498-
e 8927-400e-81b5-27a76afed81b
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https://academy-content.myschool.edu.ru/lesson/f0169498-8927-400e-81b5-27a76afed81b

MI/IHepaJII:HLIe BCIICCTBA KIICTKHU,UX

https://academy-

7 B HOTOrHIECKAs DO content.myschool.edu.ru/lesson/f0169498-
P 8927-400e-81b5-27a76afed81b
Opranuyeckye BelecTBa KIeTKU — OeJIKH. https://academy-
JlabopatopHnas pabota «OOHapy)KeHHE OCTIKOB ¢ content.myschool.edu.ru/lesson/7248ccfd-

8 MTOMOIIBIO KAYSCTBCHHBIX PEAKITUI) 0.5 3595-44e2-9ead-al5ec719¢c673
CaoiicTBa, knaccudukanys K yHKIIUNA OSITKOB https://academy-

9 ’ . YHKH content.myschool.edu.ru/lesson/0215437a-

0f2e-4c47-8760-2a9e2f77c89c¢
Opranunueckue BelecTBa KISTKH — YIIIEBOIbI https://academy-

10 content.myschool.edu.ru/lesson/7248ccfd-

3595-44e2-9ead-al5ec719c673
Opranuveckrie BEIIECTBA KIIETKH — JTUITHIbI https://academy-

11 content.myschool.edu.ru/lesson/7248ccfd-

3595-44e2-9ead-al5ec719c673
Hyxnennossie kucnotsl. JJHK nPHK.
Jlaboparopnas pabora https://academy-

12 «HccrnenoBanue HyKJIIGHHOBBIX KUCIIOT, 0.5 content.myschool.edu.ru/lesson/7248ccfd-
BBIJICIIEHHBIX U3 KJIETOK 3595-44e2-9ead-al5ec719c673
pa3IMYHBIX OPTaHU3MOBY
Crpoenue u pyukimn ATO. https://academy-

13 Hpyrue nykiaeozuarpudochatsi(HTD) content.myschool.edu.ru/lesson/7248ccfd-

3595-44e2-9ead-al5ec719c673
Cexsenuposanue JJHK. MeTtoasireHomukm, https://academy-

14 TPaHCKPUITTOMUKH, MPOTCOMHKH. content.myschool.edu.ru/lesson/070c3e1b-
ed0e-4857-8b6e-d5758b8ba098
https://academy-

15 MeToabl CTPYKTYPHOH OHOIOTHH. content.myschool.edu.ru/lesson/070c3elb-

ed0e-4857-8bh6e-d5758b8ba098
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Tune! knetok. IIpokapuoTndeckaskieTka

https://academy-

16 content.myschool.edu.ru/lesson/86c00dc3-

4fd0-40aa-b7ec-3de0a656cf42
CrpoeHune dyKapuoTudeckon kiaeTku. [Ipakrudeckas
p;é)OTa «I/IS;I‘IKGEI/IC CBOWCTB KneTquoﬁI;VIeM6paHH» hitps://academy-

17 0.5 content.myschool.edu.ru/lesson/a9152604-
585b-4bf9-923c-d6a9d6847d3f
https://academy-

18 [ToBepXHOCTHBIN armapar KJIeTK! content.myschool.edu.ru/lesson/a9152604-
585b-4bf9-923c-d6a9d6847d3f

O,Z[HOMCM6paHHbIe OPraHOUJABIKIICTKH.
[TpakTuyeckas pabora «M3ydeHue qBHKECHUS https://academy-

19 LMTOILIA3MBI B PACTHTENIbHBIXKIICTKAX» 0.5 content.myschool.edu.ru/lesson/a9152604-
585b-4bf9-923c-d6a9d6847d3f

HOJIyaBTOHOMHI)IG OpraHOMAbI KJIICTKH:
MHUTOXOHJpUH, ITacTuabl. JJaboparopHas padbora
«I/ICCJ'IeJIj)IlfaHI/Ie nnasMI;nma n ECHJIZSMO;I)HSa B https://academy-

20 PACTHTCIBHBIX KISTKAXY 0.5 content.myschool.edu.ru/lesson/a9152604-
585b-4bf9-923c-d6a9d6847d3f

21 HemeMmOpaHHBIE OpraHOU/IbI KJICTKH https://academy-
content.myschool.edu.ru/lesson/a9152604-
585b-4bf9-923c-d6a9d6847d3f
https://academy-

22 Crpoenue u QyHKIMH sapa content.myschool.edu.ru/lesson/0810f15f-
ad77-4¢70-9f41-1270516b7afl

i
23 KIETOK PA3IHYHBIX OPraHH3MOB 0.5 content.myschool.edu.ru/lesson/0810f15f-
ad77-4c70-9f41-1270516b7afl
ACCUMUIIALINS U TUCCUMUIISILINASI —JIBE CTOPOHBI
Metaboan3Ma. THIel 0OMEHa BEISCTB.
JlaGopatopHast pabota «/3yueHre KaTaTuTHIeCKOM https://academy-
24 aKTHBHOCTH (pepMEHTOB (Ha IMPUMEPEe aMUIIa3bI content.myschool.edu.ru/lesson/cdc6b0d2-

WJTU KaTajasbl)»

866f-4e35-9168-ceeabel24e55
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DepMEHTATUBHBIN XapaKTep PEaKLUi KIETOYHOTO
Mmetabonu3ma. Jlaboparopnas pabora «3yuenue
(epMEeHTaTUBHOTIO pacUIeIICHUIEPOKCHIA
BOJIOPO/1a B PACTUTENBHBIX M AKHUBOTHBIX

https://academy-

content.myschool.edu.ru/lesson/cdc6b0d2-

25 0.5 866f-4e35-9168-ceeabel24e55
KJICTKax»
benku-akTuBaTOphI U OEIKU-UHTHOUTOPHI https://academy-
26 content.myschool.edu.ru/lesson/cdc6b0d2-
866f-4e35-9168-ceeabel24e55
97 ABTOTPO(DHBIH THIT 0OMEHABEIIECTB https://academy-

content.myschool.edu.ru/lesson/27¢57h97-
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https://academy-content.myschool.edu.ru/lesson/27c57b97-ee02-4b2c-97ac-223ab66c24f7

ee02-4b2c-97ac-223ab66c24f7

https://academy-

28 dotocuHTE3 content.myschool.edu.ru/lesson/27c57b97-

ee02-4b2c-97ac-223ab66c2417
XemocunTes. JlaboparopHas https://academy-

29 pabora «CpaBHEHHUE MPOIIECCOB 0.5 content.myschool.edu.ru/lesson/27c57b97-
(OTOCHHTE3a M XEMOCHHTE3a% ee02-4b2c-97ac-223ab66c247
AHa’poOHBIC OpraHu3MBbl. Buibl
6p0>1£HH$1. Ha6popaTopHaﬂ paé[OTa https://academy-

30 «CpaBHeHIE TPOLIECcoB GpoKeHs content.myschool.edu.ru/lesson/1f60acef-

6051-44ce-bb66-6f75e4d59480
U AbIXaHUS»
AspoOHbBIE OPraHU3Mbl. JTaIbl hitps://academy-

31 JHEpreTHECKOro 0BMeH content.myschool.edu.ru/lesson/1f60acef-

6051-44ce-bb66-6f75e4d59480
DHeprusi MEMOPaHHOTO TPATUCHTA https://academy-

32 npotoHoB. Cunre3 AT®: pabora content.myschool.edu.ru/lesson/1f60acef-
npotonHoi AT®-cuHTa3BI 6051-44ce-bb66-6f75e4d59480

https://academy-

33 Peakiuu MaTpu4HOTO CHHTE3a content.myschool.edu.ru/lesson/05b30833-
2ed2-445b-b4ae-823f126b73d0

Tpanckpunuus — MaTpUIHBINA https://academy-

34 curres PHK content.myschool.edu.ru/lesson/05b30833-
2ed2-445b-b4ae-823f126b73d0
https://academy-

35 Tpancnsus u e€ Tamns content.myschool.edu.ru/lesson/05b30833-
2ed2-445b-b4ae-823f126b73d0

36 KoaupoBanue aMuHOKUCIIOT. Posib https://academy-

prubocoM B OMOCHHTE3E OenKa

content.myschool.edu.ru/lesson/05b30833-
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2ed2-445b-b4ae-823f126b73d0

Opranu3zanys reHoma y poKapuoT

37
U DYKapHUOT

38 MonekysapHbIE MEXAHU3MBbI
DKCIIPECCUU T€HOB Y DYKapHUOT
BI/I};yCH ; BHG;(JIGT(;‘IH;IZ 3tl)oprl https://academy-

KN3HU U HNTaTHBIC 11T HTHI.
39 - aKmquIiIaﬂ Bora «303 N 0.5 content.myschool.edu.ru/lesson/eb33fad3-
P P 8 8072-4e0b-bbc5-4c86e312fb15
MOJIEJIM BUpYyCa»
B 5 https://academy-

40 MpYCHbIC 33 OHeBaI;mﬂ AeoBeKa, content.myschool.edu.ru/lesson/eb33fad3-
PRHBOTHBIX, PacTEHuH 8d72-4e0b-bbc5-4c86e312fb15
HanoTtexHonoruu B OMOJIOTHN U

41 MenunuHe. JXu3HeHHbIH UK
KJICTKH.

https://academy-
42 Marpuynsriii cuaTe3 JJHK content.myschool.edu.ru/lesson/a494c3ch-
b7c7-4815-b7al-155¢c7245fdbf
Xpomocowmsl. JTabopaTopHast https://academy-

43 paborta "M3y4eHue XxpoMocoM Ha 0.5 content.myschool.edu.ru/lesson/a494c3cb-
TOTOBBIX MHUKpoOTpenapaTax" b7c7-4815-b7al-155¢c7245fdbf

https://academy-

44 JleneHue KIeTKU-MUTO3. content.myschool.edu.ru/lesson/a494c3chb-

b7c7-4815-b7al1-155¢c7245fdbf
ntoxon TaGopetopan paGora htps:academy-

45 i ’ PaTOPHAA p 0.5 content.myschool.edu.ru/lesson/a494c3ch-

"HaOaromeHne MUTO3a B KIIETKAX
KOHYHMKAa KOpelIKa Jyka (Ha

b7c7-4815-b7al-155c7245fdbf
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rOTOBBIX MUKpoIIpenapaTax)"

[IpomekyTO4HOE KOHTPOJIBHOE

46
TECTUPOBAHUE.
47 Perynsanus >ku3HEHHOTO IIUKJIA
KJIETOK
48 Opranu3M Kak eIMHOE 1IEJI0e
Txanu pactenuii. JlaboparopHas
49 pabota «/3ydeHue TkaHei 0.5
pacTeHui)
TkaHM KUBOTHBIX U YEIOBEKA.
50 JlaboparopHas pabora «13ydcHne 0.5
TKaHEeH KUBOTHBIX»
Opransl. CucTeMbl OpraHoB.
51 JlabopaTtopHas pabota «13yuenue 0.5
OPraHOB I[BETKOBOT'O PACTCHUSD)
52 Omnopa Tena opraHu3MoB
53 JIBM>KEHHE OPTaHNU3MOB
54 IIntanue opraHn3MoB
ITuTaHue MO3BOHOYHBIX KUBOTHBIX.
55 [TumeBapuTenbHas cucrema
9eoBeKa
56 JlpIxaHue OpraHu3MoB
57 JIpIxaHue MO3BOHOYHBIX )KHBOTHBIX
U YeJoBeKa
58 TpaHcmopT BemecTB y OpraHn3MoB
59 KpoBenocHnas cucrema

IIO3BOHOYHBIX XUBOTHBIX U




YCJIO0BCKa

60 Brinenenue y opraHu3MoB

61 3ammra y OpraHu3MoB

62 NMMmyHHas cucTtema uenoBeka

63 Pa3znpaxxuMocTs U peryasnus y

OpraHnu3MoB
I'ymopanbHas peryismus u
64 DHAOKPUHHAs CUCTEMA KUBOTHBIX
U YeJI0BeKa
https://academy-

65 dopMbl pa3MHOKEHHSI OPTaHU3MOB content.myschool.edu.ru/lesson/44d23e03-
5225-4e6f-a455-559e9d843db9
https://academy-

66 [TonoBoe pa3sMHOKEHHE content.myschool.edu.ru/lesson/44d23e03-
5225-4e6f-a455-559e9d843db9
https://academy-

67 Meiios content.myschool.edu.ru/lesson/0f5f2936-
€558-48d1-869f-eab1c182d9b8

I'amerorenes. O6pazoBaHue u
pa3BUTHE TOJOBBIX KJIETOK. https://academy-
68 Jlaboparophas pabora «M3yuenue 0.5 content.myschool.edu.ru/lesson/0f5f2936-
CTPOEHHMS MOJOBHIX KIETOK Ha £558-48d1-869f-eab1c182d9b8
TOTOBBIX MHKpPOIpenapaTax»
NuauBuyanbHOE pa3BUTHE hitps://academy-

69 OPIAHH3MOB — OHTOeHES content.myschool.edu.ru/lesson/c081bbd7-
b846-42ec-9bb9-c0ff9388e41d

70 3akiajzika OpraHoB ¥ TKaHEH H3 https://academy-

3apOJAbIIICBLIX JTUCTKOB

content.myschool.edu.ru/lesson/c081bhd7-
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b846-42ec-9bb9-c0ff9388e41d

Poct u pa3BuTHE KHBOTHBIX.
Jlaboparopnas pabota

https://academy-

71 «BBbIsIBICHHE TPU3HAKOB CXOJICTBA 0.5 content.myschool.edu.ru/lesson/c081bbd7-
3apO/IbIIIe TO3BOHOYHBIX b846-42ec-9bb9-c0ff9388e41d
JKHUBOTHBIX»

PasMﬁonieHHe;I pa3BuTHE ; https://academy-
72 EECTTGHHH' Jlabopatoptas pabora 0.5 content.myschool.edu.ru/lesson/99d9a91a-
POBHIE OPTAroB PRsNHOEH 3f8e-49ch-beed-3a2f5e634110
BBICHIUX PACTCHUM»
Hcropus CTaHOBIIEHUS U pa3BUTUS https:/iacadzimy-
73 FeHETHKH KaK HAYKI1 content.myschool.edu.ru/lesson/8088b7fa-
1bac-4¢85-9905-a91d41ed37f8
OCHOBHI:IG;O;ISITI/ISI u CI/IMBOgII)I https://academy-
74 ZleeTHKH' abopatopHai pabora 0.5 content.myschool.edu.ru/lesson/8088b7fa-
PO3OQITIA Kak O0BEKT 1bac-4¢85-9905-a91d41ed37f8
TCEHECTUYCCKUX UCCIICOOBAHUN))
3aKOHOMEPHOCTU HACTIEAOBaHUS
MPU3HAKOB. MOHOTHOpUIHOE hitps://academy-

75 Cermﬂf arne. llpaiiriecias 0.5 content.myschool.edu.ru/lesson/da2765cd-
pabora "Msyuenie pesyasTaTos a327-4526-bef3-7eccle3cdIca
MOHOFI/I6pI/IILHOl"O CKpCLIUBAHUA Y
apo3oduisr”

76 ]_II/ITOJ'IOFI/I‘-ICCKI/IC OCHOBBI
MOHOFI/I6pI/IJIHOFO CKpCIIUBaHUA

77 AHaJ'II/IBI/IPYIOI_L[ee CKpCHIMBAaHUC.

Henonnoe nomuaupoBanue.
78 JIuruOpuaHOE CKpEIMBaHHUE. 0.5 https://academy-
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https://academy-content.myschool.edu.ru/lesson/8088b7fa-1bac-4c85-9905-a91d41ed37f8
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https://academy-content.myschool.edu.ru/lesson/67987237-3081-4683-970c-1dd5857cf5bf

[Ipaktuyeckas padora «/3yuenue
pe3yabTaTOB TUTUOPUIHOTO
CKPEUIMBAHUS Y IPO30(DHUIBI

content.myschool.edu.ru/lesson/67987237-
3081-4683-970c-1dd5857cf5bf

IIuTonornyeckre OCHOBBI

https://academy-

79 B — content.myschool.edu.ru/lesson/67987237-

3081-4683-970c-1dd5857cf5bf
CuemieHHOe HaclaeJOBaHue https://academy-

80 content.myschool.edu.ru/lesson/f9e74bbf-
HPHSHAKOB 4477-4452-b5a1-3f990c947800
XpOMOCOMHas1 TEOPUS ttps:/acaclemy-

81 content.myschool.edu.ru/lesson/a3431d82-
HACHCACTBERHOCTH 087f-46fe-a5a8-eca3491d454a

https://academy-

82 I'enernka mona content.myschool.edu.ru/lesson/143bcb4f-
232b-4e0c-84a7-7b6b48306d6b
https://academy-

83 I'eHOTHIT KaK LIEJIOCTHAS CUCTEMA content.myschool.edu.ru/lesson/143bcb4f-
232b-4e0c-84a7-7b6b48306d6b

84 I'eneTn4ecknii KOHTPOJIb PaA3BUTHSA
paCTeHHﬁ, JKNBOTHBIX U YCJIOBCKA
N3meHunBOCTh NpHU3HAKOB. Buibl https://academy-

85 AMEHIHBOCTI content.myschool.edu.ru/lesson/e1564a9c-
0f9c-4060-abd6-435067cecl4d
https://academy-

86 MoaudukaroHHass H3AMEHUYHBOCTh content.myschool.edu.ru/lesson/e1564a9c-
0f9c-4060-abd6-435067cecl4d

87 BapuauuonHsslii psg u 05

BapHallOHHAs KpUBasl.
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https://academy-content.myschool.edu.ru/lesson/143bcb4f-232b-4e0c-84a7-7b6b48306d6b
https://academy-content.myschool.edu.ru/lesson/143bcb4f-232b-4e0c-84a7-7b6b48306d6b
https://academy-content.myschool.edu.ru/lesson/143bcb4f-232b-4e0c-84a7-7b6b48306d6b
https://academy-content.myschool.edu.ru/lesson/143bcb4f-232b-4e0c-84a7-7b6b48306d6b
https://academy-content.myschool.edu.ru/lesson/143bcb4f-232b-4e0c-84a7-7b6b48306d6b
https://academy-content.myschool.edu.ru/lesson/143bcb4f-232b-4e0c-84a7-7b6b48306d6b
https://academy-content.myschool.edu.ru/lesson/e1564a9c-0f9c-4060-abd6-435067cec14d
https://academy-content.myschool.edu.ru/lesson/e1564a9c-0f9c-4060-abd6-435067cec14d
https://academy-content.myschool.edu.ru/lesson/e1564a9c-0f9c-4060-abd6-435067cec14d
https://academy-content.myschool.edu.ru/lesson/e1564a9c-0f9c-4060-abd6-435067cec14d
https://academy-content.myschool.edu.ru/lesson/e1564a9c-0f9c-4060-abd6-435067cec14d
https://academy-content.myschool.edu.ru/lesson/e1564a9c-0f9c-4060-abd6-435067cec14d

Jlaboparopnast pabota
«HMccnenoBanre 3aKOHOMEPHOCTEN
MOIU(DHUKAITMOHHON U3MEHUUBOCTH.
ITocTpoeHne BapuallmoOHHOTO psifa
Y BapHallMOHHOW KPUBOI

I'enoTnnnueckass “3AMEHYMBOCTb.

https://academy-

88 KouG content.myschool.edu.ru/lesson/e1564a9c-
ONDHHATHBHAT IENEHHHEOCTE 0f9c-4060-abd6-435067cec14d
onshsootas pasors ymaaan htps:lacadermy-
89 P P yray 0.5 content.myschool.edu.ru/lesson/e1564a9c-
po30¢ bl (Ha TOTOBBIX
0f9c-4060-abd6-435067cecl4d
MUKpOIpenaparax)»
3aKOHOMEPHOCTH MYTAllUOHHOTO
90 npoiiecca. JNUreHEeTHKA U
SMUTEHOMHKA
I'enetrka yenoBeka. [IpakTrueckas https://academy-
91 pabota «CocTaBlieHHE U aHAIN3 0.5 content.myschool.edu.ru/lesson/bb1da599-
POZIOCIIOBHOI» 4162-44bb-b97d-8e7165598966
https://academy-
92 MeTo1bI MEAUITMHCKOM T€HETHKH content.myschool.edu.ru/lesson/bb1da599-
4162-44bb-b97d-8e7165598966
e
93 reHI; Tflqeclz HI)I: 2260 BAHM content.myschool.edu.ru/lesson/bb1da599-
4162-44bb-b97d-8e7165598966
YelloBeKa
OCHOBHBIE IOHATHS CEJICKIIUH. https://academy-
94 JIaboparophas padora «M3yuenue 0.5 content.myschool.edu.ru/lesson/86acad55-

COPTOB KYJIbTYPHBIX PACTCHUN U

2279-4152-a48a-840d20ce0270



https://academy-content.myschool.edu.ru/lesson/e1564a9c-0f9c-4060-abd6-435067cec14d
https://academy-content.myschool.edu.ru/lesson/e1564a9c-0f9c-4060-abd6-435067cec14d
https://academy-content.myschool.edu.ru/lesson/e1564a9c-0f9c-4060-abd6-435067cec14d
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https://academy-content.myschool.edu.ru/lesson/e1564a9c-0f9c-4060-abd6-435067cec14d
https://academy-content.myschool.edu.ru/lesson/e1564a9c-0f9c-4060-abd6-435067cec14d
https://academy-content.myschool.edu.ru/lesson/bb1da599-4162-44bb-b97d-8e7165598966
https://academy-content.myschool.edu.ru/lesson/bb1da599-4162-44bb-b97d-8e7165598966
https://academy-content.myschool.edu.ru/lesson/bb1da599-4162-44bb-b97d-8e7165598966
https://academy-content.myschool.edu.ru/lesson/bb1da599-4162-44bb-b97d-8e7165598966
https://academy-content.myschool.edu.ru/lesson/bb1da599-4162-44bb-b97d-8e7165598966
https://academy-content.myschool.edu.ru/lesson/bb1da599-4162-44bb-b97d-8e7165598966
https://academy-content.myschool.edu.ru/lesson/bb1da599-4162-44bb-b97d-8e7165598966
https://academy-content.myschool.edu.ru/lesson/bb1da599-4162-44bb-b97d-8e7165598966
https://academy-content.myschool.edu.ru/lesson/bb1da599-4162-44bb-b97d-8e7165598966
https://academy-content.myschool.edu.ru/lesson/86acad55-2279-4152-a48a-840d20ce0270
https://academy-content.myschool.edu.ru/lesson/86acad55-2279-4152-a48a-840d20ce0270
https://academy-content.myschool.edu.ru/lesson/86acad55-2279-4152-a48a-840d20ce0270

Imopoa AOMAIIHUX KUBOTHBIX»

MeToapl CEeNeKIIMOHHON pabOTHI.

https://academy-

95 Jlaboparopnas pabora «3yueHue 1 0.5 content.myschool.edu.ru/lesson/86acad55-
METOOB CEJICKIIUN PaCTEHUII» 2279-4152-a483a-840d20ce0270
JIOCTHOKEHHMSI CEJIEKIIUU PACTCHUHN U https://academy-

96 KHUBOTHBIX. [IpakTHueckas padboTa 1 content.myschool.edu.ru/lesson/86acad55-
«[IpuBuBKa pacTeHUi» 2279-4152-a483-840d20ce0270
CoxpaHeHue, U3ydeHHe U https://academy-

97 HCIIOJIb30BAHUE FEHETHYECKUX 1 content.myschool.edu.ru/lesson/86acad55-
pecypcoB 2279-4152-a48a-840d20ce0270
e

98 1 paKmquKaﬂ al6[0Ta ;<I/13 erite 1 0.5 content.myschool.edu.ru/lesson/133b0166-

p P i fc35-4a91-a264-14aaee2f5897
00BEKTOB OMOTEXHOIOT I

99 OCHOBHBIG HaHpaBJ’IeHI/I}I 1
CI/IHTCTI/I“ICCKOI\/'I 6I/IOJ'IOFI/II/I
X https://academy-

100 POMOCOMHA 1 TCHHaA 1 content.myschool.edu.ru/lesson/133b0166-
HIDReHepHA fc35-4a91-a264-14aace2f5897

https://academy-

101 Meauuuackre OMOTEXHOIOTHH 1 content.myschool.edu.ru/lesson/133b0166-

fc35-4a91-a264-14aaee2f5897
[ToBTOpeHue, 060061IeHNE,

102 cucreMaru3anus 3Hannii. Utorosas 1
KOHTpOJIbHast padorTa.

OBIIEE KOJIMYECTBO YHACOB I10 102 135

I[TPOTPAMME



https://academy-content.myschool.edu.ru/lesson/86acad55-2279-4152-a48a-840d20ce0270
https://academy-content.myschool.edu.ru/lesson/86acad55-2279-4152-a48a-840d20ce0270
https://academy-content.myschool.edu.ru/lesson/86acad55-2279-4152-a48a-840d20ce0270
https://academy-content.myschool.edu.ru/lesson/86acad55-2279-4152-a48a-840d20ce0270
https://academy-content.myschool.edu.ru/lesson/86acad55-2279-4152-a48a-840d20ce0270
https://academy-content.myschool.edu.ru/lesson/86acad55-2279-4152-a48a-840d20ce0270
https://academy-content.myschool.edu.ru/lesson/86acad55-2279-4152-a48a-840d20ce0270
https://academy-content.myschool.edu.ru/lesson/86acad55-2279-4152-a48a-840d20ce0270
https://academy-content.myschool.edu.ru/lesson/86acad55-2279-4152-a48a-840d20ce0270
https://academy-content.myschool.edu.ru/lesson/133b0166-fc35-4a91-a264-14aaee2f5897
https://academy-content.myschool.edu.ru/lesson/133b0166-fc35-4a91-a264-14aaee2f5897
https://academy-content.myschool.edu.ru/lesson/133b0166-fc35-4a91-a264-14aaee2f5897
https://academy-content.myschool.edu.ru/lesson/133b0166-fc35-4a91-a264-14aaee2f5897
https://academy-content.myschool.edu.ru/lesson/133b0166-fc35-4a91-a264-14aaee2f5897
https://academy-content.myschool.edu.ru/lesson/133b0166-fc35-4a91-a264-14aaee2f5897
https://academy-content.myschool.edu.ru/lesson/133b0166-fc35-4a91-a264-14aaee2f5897
https://academy-content.myschool.edu.ru/lesson/133b0166-fc35-4a91-a264-14aaee2f5897
https://academy-content.myschool.edu.ru/lesson/133b0166-fc35-4a91-a264-14aaee2f5897

11 KJIACC

KoanuyecTBO 4acoB

Jara
H3Y4YeHH S

DJIeKTpoHHbIe HU(pOBbIE
o0pa3oBaTe/bHbIE peCypchl

No
Tema ypoka Kourp | IIpak
n/n 0JILH THYEC
Bcero | bie KHe
padot padoTt
bl bl
bubmuorexa [JOK
1 DBoumonnonHas Teopus Y. Jlapsuna 1 https://m.eds00.ru/863e957b6c1d1-cfoc-
43bh5-ae8c-1a4a8ea05f95
1 q https://academy-
2 BIDKYIIHE CHIIBL SBOTIOTIH BIAOB TO . 1 content.myschool.edu.ru/lesson/dbb6c1d1-
Hlapsuiy cf9c-43b5-ae8c-1adaBea0d5o5
bopn0a 3a cymiecTBOBaHUE, €CTECTBEHHBIN https://academy-
3 M MCKYCCTBEHHBIH 0TOOp. DdopMupoBaHue 1 content.myschool.edu.ru/lesson/304a891f-
CUHTETHYECKOM TeOpUH IBOJIOIUH. 8df8-4b19-9753-8f3275cae0f6
4 BBoHOE KOHTPOJIBHOE TECTUPOBAHHUE. 1 1
Tarel 3BOJIIOLMOHHOTO IIPOoIlecca: hitps://academy-
5 MHKDOSEOT Ijm T Ak pB Hﬂ F'M 1 content.myschool.edu.ru/lesson/923chdce-
POIBOIION posBOIIoN 4ef1-4295-b67f-e268ad583¢02
. - https://academy-
6 OTYJIALHA == SIIEMEHTAPHA CIUTHHTIA 1 content.myschool.edu.ru/lesson/al56d7a4-
IBOOTHH 2580-4f23-a777-188444da1572
7 3aKOH TeHeTHYECKOro paBHOBecHs JK. 1 05 https://academy-

Xapnu, B. Baitn6epra. Jlaboparopnas

content.myschool.edu.ru/lesson/al56d7a4-



https://m.edsoo.ru/863e957b6c1d1-cf9c-43b5-ae8c-1a4a8ea05f95
https://m.edsoo.ru/863e957b6c1d1-cf9c-43b5-ae8c-1a4a8ea05f95
https://academy-content.myschool.edu.ru/lesson/dbb6c1d1-cf9c-43b5-ae8c-1a4a8ea05f95
https://academy-content.myschool.edu.ru/lesson/dbb6c1d1-cf9c-43b5-ae8c-1a4a8ea05f95
https://academy-content.myschool.edu.ru/lesson/dbb6c1d1-cf9c-43b5-ae8c-1a4a8ea05f95
https://academy-content.myschool.edu.ru/lesson/304a891f-8df8-4b19-9753-8f3275cae0f6
https://academy-content.myschool.edu.ru/lesson/304a891f-8df8-4b19-9753-8f3275cae0f6
https://academy-content.myschool.edu.ru/lesson/304a891f-8df8-4b19-9753-8f3275cae0f6
https://academy-content.myschool.edu.ru/lesson/923cbdce-4ef1-4295-b67f-e268ad583c02
https://academy-content.myschool.edu.ru/lesson/923cbdce-4ef1-4295-b67f-e268ad583c02
https://academy-content.myschool.edu.ru/lesson/923cbdce-4ef1-4295-b67f-e268ad583c02
https://academy-content.myschool.edu.ru/lesson/a156d7a4-2580-4f23-a777-188444da1572
https://academy-content.myschool.edu.ru/lesson/a156d7a4-2580-4f23-a777-188444da1572
https://academy-content.myschool.edu.ru/lesson/a156d7a4-2580-4f23-a777-188444da1572
https://academy-content.myschool.edu.ru/lesson/a156d7a4-2580-4f23-a777-188444da1572
https://academy-content.myschool.edu.ru/lesson/a156d7a4-2580-4f23-a777-188444da1572

pabota «BpIsBICHNE H3MEHUYUBOCTH Y
oco0elt OHOTo BUa»

2580-4f23-a777-188444dal572

https://academy-

8 DreMeHTapHbIe (GaKTOPHI IBOJIIOLUN content.myschool.edu.ru/lesson/al56d7a4-
2580-4123-a777-188444dal572
https://academy-

9 2}?;‘2;2122:B:§:§;§£¢6M content.myschool.edu.ru/lesson/a156d7a4-
2580-4123-a777-188444dal572

Murpauuu. M3oauuu nonyasiuuin: https://academy-
10 reorpaduteckas, GrOOrECKas content.myschool.edu.ru/lesson/al156d7a4-
’ 2580-4123-a777-188444dal572
EctectBenHbI 0TOOp — HaMpaBISIOLINI https://academy-

11 (paxrop SEOMOMII content.myschool.edu.ru/lesson/304a891f-
8df8-4b19-9753-8f3275cae0f6

12 [TonoBoii oT60p

[Ipucnoco0aeHHOCTh OPTaHU3MOB KaK
pe3yabTaT MHUKPOBOJTFOLIHH. https://academy-
13 Jlaboparopnas padorta «3y4yenue 0.5 content.myschool.edu.ru/lesson/4b606f71-
apoMop(030B U HIHOAANTANN Y 48be-4b4b-a371-6e90263ch659
pPaCTeHHIA U )KUBOTHBIX)
[Ipumeps! npucnocobaeHuit y
OpPraHu3MoOB: MOP(OJIOTUYECKHE,
14 ¢busnonoruyeckue, OMOXUMHUECKUE, 05
noseneHueckue. JlaboparopHas pabota
«[IpucnocobneHust OpraHu3MoB U UX
OTHOCHTEJIbHAs 11eJ1IeCO00Pa3HOCTh)»
15 Bun, ero xputepuu u cTpykTypa. 05

Jlaboparopnas pabota «CpaBHEHHE BHIOB



https://academy-content.myschool.edu.ru/lesson/a156d7a4-2580-4f23-a777-188444da1572
https://academy-content.myschool.edu.ru/lesson/a156d7a4-2580-4f23-a777-188444da1572
https://academy-content.myschool.edu.ru/lesson/a156d7a4-2580-4f23-a777-188444da1572
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https://academy-content.myschool.edu.ru/lesson/a156d7a4-2580-4f23-a777-188444da1572
https://academy-content.myschool.edu.ru/lesson/a156d7a4-2580-4f23-a777-188444da1572
https://academy-content.myschool.edu.ru/lesson/a156d7a4-2580-4f23-a777-188444da1572
https://academy-content.myschool.edu.ru/lesson/a156d7a4-2580-4f23-a777-188444da1572
https://academy-content.myschool.edu.ru/lesson/a156d7a4-2580-4f23-a777-188444da1572
https://academy-content.myschool.edu.ru/lesson/a156d7a4-2580-4f23-a777-188444da1572
https://academy-content.myschool.edu.ru/lesson/304a891f-8df8-4b19-9753-8f3275cae0f6
https://academy-content.myschool.edu.ru/lesson/304a891f-8df8-4b19-9753-8f3275cae0f6
https://academy-content.myschool.edu.ru/lesson/304a891f-8df8-4b19-9753-8f3275cae0f6
https://academy-content.myschool.edu.ru/lesson/4b606f7f-48be-4b4b-a371-6e90263cb659
https://academy-content.myschool.edu.ru/lesson/4b606f7f-48be-4b4b-a371-6e90263cb659
https://academy-content.myschool.edu.ru/lesson/4b606f7f-48be-4b4b-a371-6e90263cb659

10 MOP(OIOTUIECKOMY KPUTEPHIO»

16 CtpykTypa BHI1a
Bunoo6pa3oBanue Kak pe3yiabTar https://academy-

17 content.myschool.edu.ru/lesson/923chdce-
NMUEPOSBOTTIOTHTE 4ef1-4295-h67f-6268ad583c02

18 CBs13b MUKPOIBOJIIOLINH U bubnmoreka [JOK
SIUIEMUOJIOTUU https://m.edso0.ru/863e9cle

19 O6o006uienne mo TemMe «MHUKpPOIBOTIONHUS U
e€ pe3ynbTaThl»

Makpossosntouus. [TaieonTon0OrNUECKHE https://academy-

20 content.myschool.edu.ru/lesson/d5d4ce86-
METOBL HEYHCHIDL SBOMIORHH b439-4abe-b498-ab8377cd47d4
buoreorpaduueckre MeToabI H3YUECHUS https://academy-

21 SBOOIHH content.myschool.edu.ru/lesson/d0c1700a-

£698-4173-85c8-4000022964f9
OMOPHUOJIOTHUECKUE H CPABHUTEIIBHO- https://academy-

22 MOP(OIIOTHUECKHE METO/Ibl N3YUCHHUS content.myschool.edu.ru/lesson/d0c1700a-
SBOJIIOLIAH £698-4173-85c8-4000022964f9
MoseKyIsIpHO-TeHETHUECKHE, https://academy-

23 OHMOXMMUYECKHE U MAaTEMAaTHYECKHE content.myschool.edu.ru/lesson/d0c1700a-
METOTbI H3YICHHSI BOTFOITUN £698-4173-85¢8-40000229649

24 OO6mre 3aKOHOMEPHOCTH IBOTIOITAN

o5 AnanTuBHas paguarus.

HepaBHOMEpPHOCTH TEMITOB 3BOJTIOIIAN

26 O6061eHne o Teme «MaxkpoIBOIIOLHS U
€€ pe3yIbTaThI»

27 HayuHble THIOTE3bI IPOUCXOXKICHUS https://academy-



https://academy-content.myschool.edu.ru/lesson/923cbdce-4ef1-4295-b67f-e268ad583c02
https://academy-content.myschool.edu.ru/lesson/923cbdce-4ef1-4295-b67f-e268ad583c02
https://academy-content.myschool.edu.ru/lesson/923cbdce-4ef1-4295-b67f-e268ad583c02
https://m.edsoo.ru/863e9c1e
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https://academy-content.myschool.edu.ru/lesson/d0c1700a-e698-4173-85c8-4000022964f9
https://academy-content.myschool.edu.ru/lesson/d0c1700a-e698-4173-85c8-4000022964f9
https://academy-content.myschool.edu.ru/lesson/d0c1700a-e698-4173-85c8-4000022964f9
https://academy-content.myschool.edu.ru/lesson/d0c1700a-e698-4173-85c8-4000022964f9
https://academy-content.myschool.edu.ru/lesson/d0c1700a-e698-4173-85c8-4000022964f9
https://academy-content.myschool.edu.ru/lesson/d0c1700a-e698-4173-85c8-4000022964f9
https://academy-content.myschool.edu.ru/lesson/54f96a99-57e3-4914-9da0-ba9bad6f0889

JKA3HU HA 3eMiie

content.myschool.edu.ru/lesson/54196a99-
57e3-4914-9da0-ba9bad6f0889

JloHayuHble NpeACTaBICHUS O

https://academy-

28 content.myschool.edu.ru/lesson/54196a99-
SAPOHUCHHH HH3HH 57e3-4914-9da0-ba9bad6f0889
OCHOBHBIE 3TaIbl HEOPTaHUYECKOU hitps://academy-

29 p content.myschool.edu.ru/lesson/9ec4c3a8-
IBOIONIH 5763-40ed-b127-2e1b849c4222

https://academy-

30 I'umoTe3sl 3apOKAEHUS KU3HU content.myschool.edu.ru/lesson/54196a99-

57e3-4914-9da0-ba9bad6f0889
JI;IC;OPI/I}I 3€MJ'II/I I/I6M6TO<,(Z[;>II cC I/ISY‘IGHI/IH. https://academv-

31 abopatopHas pabota «XIsydctue i 0.5 content.myschool.edu.ru/lesson/9ec4c3a8-
OIIMCAHHUEC UCKOITIAaCMbBIX OCTAaTKOB I[peBHI/IX 5763-40ed-b127-2elb84904222
OpFaHI/IBMOB»

HauanpHBIE DTANTBEI OPraHUYECKON https://academy-

32 N p content.myschool.edu.ru/lesson/9ec4c3a8-

ot 5763-40ed-b127-2e1b849¢4222

33 OBOMIOIUSA 2YKapHOT
O::OBIZHC ZTTH SB:J;OL;HH ecka https://academy-

TUTCIIBHOI'O MU . KTHUYCCKas

34 pa Sora HH3 eHHepoco 6I;HHOCTe171 0.5 content.myschool.edu.ru/lesson/429b1a0d-
P «isytenme c3e4-4740-9d75-b1d6fd53e2c6
CTpoeHI/ISI paCTeHI/II/I paSHI:IX OTACIOB»

o https://academy-

35 CHOBHBIC STATIBI IBOTOTIH AHBOTHOTO content.myschool.edu.ru/lesson/429b1a0d-
MHpa c3e4-4740-9d75-b1d6fd53e2c6

36 DBOITIOLNS KUBOTHBIX. [IpakTHueckas 05 https://academy-

pabora «3yueHue ocobeHHOCTEH

content.myschool.edu.ru/lesson/429b1a0d-



https://academy-content.myschool.edu.ru/lesson/54f96a99-57e3-4914-9da0-ba9bad6f0889
https://academy-content.myschool.edu.ru/lesson/54f96a99-57e3-4914-9da0-ba9bad6f0889
https://academy-content.myschool.edu.ru/lesson/54f96a99-57e3-4914-9da0-ba9bad6f0889
https://academy-content.myschool.edu.ru/lesson/54f96a99-57e3-4914-9da0-ba9bad6f0889
https://academy-content.myschool.edu.ru/lesson/54f96a99-57e3-4914-9da0-ba9bad6f0889
https://academy-content.myschool.edu.ru/lesson/9ec4c3a8-5763-40ed-b127-2e1b849c4222
https://academy-content.myschool.edu.ru/lesson/9ec4c3a8-5763-40ed-b127-2e1b849c4222
https://academy-content.myschool.edu.ru/lesson/9ec4c3a8-5763-40ed-b127-2e1b849c4222
https://academy-content.myschool.edu.ru/lesson/54f96a99-57e3-4914-9da0-ba9bad6f0889
https://academy-content.myschool.edu.ru/lesson/54f96a99-57e3-4914-9da0-ba9bad6f0889
https://academy-content.myschool.edu.ru/lesson/54f96a99-57e3-4914-9da0-ba9bad6f0889
https://academy-content.myschool.edu.ru/lesson/9ec4c3a8-5763-40ed-b127-2e1b849c4222
https://academy-content.myschool.edu.ru/lesson/9ec4c3a8-5763-40ed-b127-2e1b849c4222
https://academy-content.myschool.edu.ru/lesson/9ec4c3a8-5763-40ed-b127-2e1b849c4222
https://academy-content.myschool.edu.ru/lesson/9ec4c3a8-5763-40ed-b127-2e1b849c4222
https://academy-content.myschool.edu.ru/lesson/9ec4c3a8-5763-40ed-b127-2e1b849c4222
https://academy-content.myschool.edu.ru/lesson/9ec4c3a8-5763-40ed-b127-2e1b849c4222
https://academy-content.myschool.edu.ru/lesson/429b1a0d-c3e4-4740-9d75-b1d6fd53e2c6
https://academy-content.myschool.edu.ru/lesson/429b1a0d-c3e4-4740-9d75-b1d6fd53e2c6
https://academy-content.myschool.edu.ru/lesson/429b1a0d-c3e4-4740-9d75-b1d6fd53e2c6
https://academy-content.myschool.edu.ru/lesson/429b1a0d-c3e4-4740-9d75-b1d6fd53e2c6
https://academy-content.myschool.edu.ru/lesson/429b1a0d-c3e4-4740-9d75-b1d6fd53e2c6
https://academy-content.myschool.edu.ru/lesson/429b1a0d-c3e4-4740-9d75-b1d6fd53e2c6
https://academy-content.myschool.edu.ru/lesson/429b1a0d-c3e4-4740-9d75-b1d6fd53e2c6
https://academy-content.myschool.edu.ru/lesson/429b1a0d-c3e4-4740-9d75-b1d6fd53e2c6

CTPOCHUS MMO3BOHOYHBIX KUBOTHBIX»

c3e4-4740-9d75-b1d6fd53e2c6

PazBuTue xu3Hu Ha 3emiie 1O 3paM U

https://academy-

37 . content.myschool.edu.ru/lesson/429b1a0d-

IIepu M
proA c3e4-4740-9d75-b1d6fd53e2c6

38 MaccoBbie BBIMUPAHUSI — YKOJIOTUICCKHE
KPHU3UCHI TIPOIILIOTO

39 CoBpeMeHHBIN 3K0JIOTMYECKUI KPU3HUC,
€ro 0COOCHHOCTH

40 CoBpeMeHHas ccTeMa OPraHuYeCKOTro
MPOIILIIOTO
o https://academy-

CHOBHBIC CHCTEMAaTUYCCKHE TIBI

41 TPy content.myschool.edu.ru/lesson/32123386-
OPTAIIEMOB 6909-40dc-9afe-eb3ec492b68¢

42 O6006menue no Teme «IIpoucxoxaenue u
pa3BUTHE XKU3HU Ha 3eMJIe»

https://academy-
43 AHTPONOJNIOTHS — HayKa O YEJIOBEKe content.myschool.edu.ru/lesson/dd16ac23-
fddb-4c08-a329-6de2fal01073
p . https://academy-

44 G3BHTHE HPEICTaRICHIT O content.myschool.edu.ru/lesson/dd16ac23-
MIPOHEXOAVICHIM HETORCa fddb-4c08-a329-6de2fa101073
MecTo 4ennoBeka B CUCTEME
opranudeckoro mupa. JlaboparopHas https://academy-

45 pabota «/3ydeHne ocoOeHHOCTEH 0.5 content.myschool.edu.ru/lesson/dd16ac23-
CTPOEHUS CKEJIeTa YeJIOBEKa, CBS3aHHBIX C fddb-4c08-a329-6de2fal101073
MIPSIMOX 03K ICHUEM))

https://academy-
46 JIBYOKyIIIME CUITBI aHTPOTIOTEHE3a

content.myschool.edu.ru/lesson/375dd554-



https://academy-content.myschool.edu.ru/lesson/429b1a0d-c3e4-4740-9d75-b1d6fd53e2c6
https://academy-content.myschool.edu.ru/lesson/429b1a0d-c3e4-4740-9d75-b1d6fd53e2c6
https://academy-content.myschool.edu.ru/lesson/429b1a0d-c3e4-4740-9d75-b1d6fd53e2c6
https://academy-content.myschool.edu.ru/lesson/429b1a0d-c3e4-4740-9d75-b1d6fd53e2c6
https://academy-content.myschool.edu.ru/lesson/32123386-6909-40dc-9afe-eb3ec492b68c
https://academy-content.myschool.edu.ru/lesson/32123386-6909-40dc-9afe-eb3ec492b68c
https://academy-content.myschool.edu.ru/lesson/32123386-6909-40dc-9afe-eb3ec492b68c
https://academy-content.myschool.edu.ru/lesson/dd16ac23-fddb-4c08-a329-6de2fa101073
https://academy-content.myschool.edu.ru/lesson/dd16ac23-fddb-4c08-a329-6de2fa101073
https://academy-content.myschool.edu.ru/lesson/dd16ac23-fddb-4c08-a329-6de2fa101073
https://academy-content.myschool.edu.ru/lesson/dd16ac23-fddb-4c08-a329-6de2fa101073
https://academy-content.myschool.edu.ru/lesson/dd16ac23-fddb-4c08-a329-6de2fa101073
https://academy-content.myschool.edu.ru/lesson/dd16ac23-fddb-4c08-a329-6de2fa101073
https://academy-content.myschool.edu.ru/lesson/dd16ac23-fddb-4c08-a329-6de2fa101073
https://academy-content.myschool.edu.ru/lesson/dd16ac23-fddb-4c08-a329-6de2fa101073
https://academy-content.myschool.edu.ru/lesson/dd16ac23-fddb-4c08-a329-6de2fa101073
https://academy-content.myschool.edu.ru/lesson/375dd554-099c-409f-846a-4c30dc63346d
https://academy-content.myschool.edu.ru/lesson/375dd554-099c-409f-846a-4c30dc63346d

099c-409f-846a-4c30dc63346d

CooTHolleHre OUOJOTMYECKUX U

https://academy-

47 dax content.myschool.edu.ru/lesson/375dd554-
COIMAJIBHBIX (DAKTOPOB B @aHTPOIIOr€HE3E 0996-409f-846a-4c30dc63346d

https://academy-

48 OCHOBHBIE CTAJMH AaHTPOIIOTEHE3a content.myschool.edu.ru/lesson/4a3e94d7-

80fe-4ae2-b0ch-607d35bebf80

49 [TaneoreHeTrka u MaleOreHOMHKA

https://academy-
50 DBOJIIOIUSA COBPEMEHHOIO YEJIOBEKA content.myschool.edu.ru/lesson/4a3e94d7-
80fe-4ae2-b0ch-607d35bebf80
Yenoseueckue pachl. [IpakTrueckas https://academy-

51 pabota «3y4eHne IKOITOTHIeCKUX 0.5 content.myschool.edu.ru/lesson/6bff6946-
aJlanTalui 9eJI0BeKay» b615-49a6-a4e9-5ab6cae58048
MeXIUCIMIUTHHAPHBIE METO/IbI https://academy-

52 AT P A content.myschool.edu.ru/lesson/4a3e94d7-
AHTPOTIONOTHH 80fe-4ae2-b0ch-607d35bebf80

53 O6o06menue no Teme «IIpoucxoxaenue
YeJI0BeKa — aHTPOITOTEHE3)»

54 ITpoMexyTouHOE KOHTPOJIBHOE
TECTUPOBAHUE.

https://academy-
55 3aposk/IeHNE U Pa3BUTHE SKOJIOTUH content.myschool.edu.ru/lesson/7b5d33d5-
1cfb-47db-807e-85928f9110ee
Meropner skonoruu. JlaboparopHas padora https://academy-

56 «/3y4eHne METOI0B IKOJIOTHYECKUX 0.5 content.myschool.edu.ru/lesson/7b5d33d5-
HACCIENOBAHUI 1cfb-47db-807e-85928f9110ee

57 Dkosoruueckue GakTopsl. 3HaUCHHE https://academy-



https://academy-content.myschool.edu.ru/lesson/375dd554-099c-409f-846a-4c30dc63346d
https://academy-content.myschool.edu.ru/lesson/375dd554-099c-409f-846a-4c30dc63346d
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https://academy-content.myschool.edu.ru/lesson/4a3e94d7-80fe-4ae2-b0cb-607d35bebf80
https://academy-content.myschool.edu.ru/lesson/6bff6946-b615-49a6-a4e9-5ab6cae58048
https://academy-content.myschool.edu.ru/lesson/6bff6946-b615-49a6-a4e9-5ab6cae58048
https://academy-content.myschool.edu.ru/lesson/6bff6946-b615-49a6-a4e9-5ab6cae58048
https://academy-content.myschool.edu.ru/lesson/4a3e94d7-80fe-4ae2-b0cb-607d35bebf80
https://academy-content.myschool.edu.ru/lesson/4a3e94d7-80fe-4ae2-b0cb-607d35bebf80
https://academy-content.myschool.edu.ru/lesson/4a3e94d7-80fe-4ae2-b0cb-607d35bebf80
https://academy-content.myschool.edu.ru/lesson/7b5d33d5-1cfb-47db-807e-85928f9110ee
https://academy-content.myschool.edu.ru/lesson/7b5d33d5-1cfb-47db-807e-85928f9110ee
https://academy-content.myschool.edu.ru/lesson/7b5d33d5-1cfb-47db-807e-85928f9110ee
https://academy-content.myschool.edu.ru/lesson/7b5d33d5-1cfb-47db-807e-85928f9110ee
https://academy-content.myschool.edu.ru/lesson/7b5d33d5-1cfb-47db-807e-85928f9110ee
https://academy-content.myschool.edu.ru/lesson/7b5d33d5-1cfb-47db-807e-85928f9110ee
https://academy-content.myschool.edu.ru/lesson/05e291c0-7a9c-47f1-b47b-1fdfe35400ed

JKOJIOTUYCCKUX 3HAHHUH JJIs1 4CJI0BCKA

content.myschool.edu.ru/lesson/05e291c0-
7a9c-47f1-b47b-1fdfe35400ed

Abunornueckue GakTopsl. CBeT Kak
sKosnorndeckuii pakrop. JlabopaTopnas

https://academy-

58 S — 0.5 content.myschool.edu.ru/lesson/05e291c0-
7a9c-47f1-b47b-1fdfe35400ed
OPraHM3MOB K BIIMSTHHIO CBETa
AbuoTtnueckue pakropsl. Temmeparypa
KaK 9KOJIOTUYECKUH (aKTop. https://academy-

59 Jlabopatopnas pabota «BbisiBiicHHE 0.5 content.myschool.edu.ru/lesson/e24d7ba7-
[IPHUCIIOCOOICHHI OPraHU3MOB K BIIUSHUIO de89-4373-8b70-9771d8e0da5c¢
TeMIIepaTypbi»

A6H0anecxnev ¢akTopsl. BraxxHocTs Kak https://academy-

60 orozorureckuii paxrop. Jlaboparopras 0.5 content.myschool.edu.ru/lesson/e24d7ba7-
paborta <<VAHaTOMI/I‘-ICCKI/Ie 0COOEHHOCTH 4689-4373-8h70-9771d3e0da5¢
pacTeHui U3 pa3HbIX MECT OOUTAHUS

https://academy-

61 Cpenbl 00UTaHHS OPraHU3MOB content.myschool.edu.ru/lesson/e24d7ba7-

de89-4373-8b70-9771d8e0da5c¢

62 Bronornveckne puTMbl

63 Xuznennrie GopMbI OpraHU3MOB

64 buotnueckue GaxTopsl
3HaueHne OMOTHYECKUX B3aUMOIEHCTBUI

65 ISl CYILIECTBOBAHUSI OPTaHU3MOB B Cpelie
oOuTaHus

66 O06o0uieHne no TeMe « DKOJIOTUs — HayKa
0 B3aUMOOTHOIICHUSIX OPraHU3MOB)

67 DKOJIOTUYECKHUE XapaKTEPUCTHKU

MomyJjdanuun



https://academy-content.myschool.edu.ru/lesson/05e291c0-7a9c-47f1-b47b-1fdfe35400ed
https://academy-content.myschool.edu.ru/lesson/05e291c0-7a9c-47f1-b47b-1fdfe35400ed
https://academy-content.myschool.edu.ru/lesson/05e291c0-7a9c-47f1-b47b-1fdfe35400ed
https://academy-content.myschool.edu.ru/lesson/05e291c0-7a9c-47f1-b47b-1fdfe35400ed
https://academy-content.myschool.edu.ru/lesson/05e291c0-7a9c-47f1-b47b-1fdfe35400ed
https://academy-content.myschool.edu.ru/lesson/e24d7ba7-de89-4373-8b70-9771d8e0da5c
https://academy-content.myschool.edu.ru/lesson/e24d7ba7-de89-4373-8b70-9771d8e0da5c
https://academy-content.myschool.edu.ru/lesson/e24d7ba7-de89-4373-8b70-9771d8e0da5c
https://academy-content.myschool.edu.ru/lesson/e24d7ba7-de89-4373-8b70-9771d8e0da5c
https://academy-content.myschool.edu.ru/lesson/e24d7ba7-de89-4373-8b70-9771d8e0da5c
https://academy-content.myschool.edu.ru/lesson/e24d7ba7-de89-4373-8b70-9771d8e0da5c
https://academy-content.myschool.edu.ru/lesson/e24d7ba7-de89-4373-8b70-9771d8e0da5c
https://academy-content.myschool.edu.ru/lesson/e24d7ba7-de89-4373-8b70-9771d8e0da5c
https://academy-content.myschool.edu.ru/lesson/e24d7ba7-de89-4373-8b70-9771d8e0da5c

OcHOBHBIC TOKA3aTeIU NOMMyJIAHUU:

68 YHCIICHHOCTD, INIOTHOCTh, BO3pAaCTHAs U
M0JIOBAs CTPYKTypa
OCHOBHBIE TIOKA3aTEIIH TOMYJISIIHH:

69 POXKIaeMOCTh, IPUPOCT, TEMII POCTa,
CMEPTHOCTh, MUTPALIUU

70 DKoJjoru4eckasi CTpyKTypa HOIYJISILIUU

71 JInHaMyKa NONMYJIALMYU U €€ PEeryIsIus

79 KpuBsie pocta YHMCICHHOCTH TOMYJISIIHH.

KpuBbie BbDKHUBaHHS
DKoJIoTHYecKast HUIIA BHJIA.
73 Jlaboparopuas padota «IIpucrnocobnenus 0.5
CEMSTH paCTEeHHI K pacCeICHHIO»
74 Bup xak cucrema nomynsmuin
75 3aKOHOMEPHOCTH TTOBE/ICHHS M MUTPALIUH
’KUBOTHBIX
76 O6o006menne no Teme «OpraHu3mMsl U
cpena OOuTaHUs»
https://academy-

77 Co00111eCTBO OPraHU3MOB — OHOIICHO3 content.myschool.edu.ru/lesson/d224f4ab-
dcaf-4e28-adf9-520525b609aa
https://academy-

78 DKocucTeMa Kak OTKpbITas CUCTEMa content.myschool.edu.ru/lesson/d224f4ab-
dcaf-4e28-adf9-520525b609aa

79 KpyroBopoT BeIecTB 1 MOTOK SHEPTHU B

OKOCUCTEME

80

OCHOBHBIC IOKA3aTEIN SKOCHCTEMEI



https://academy-content.myschool.edu.ru/lesson/d224f4ab-dcaf-4e28-adf9-520525b609aa
https://academy-content.myschool.edu.ru/lesson/d224f4ab-dcaf-4e28-adf9-520525b609aa
https://academy-content.myschool.edu.ru/lesson/d224f4ab-dcaf-4e28-adf9-520525b609aa
https://academy-content.myschool.edu.ru/lesson/d224f4ab-dcaf-4e28-adf9-520525b609aa
https://academy-content.myschool.edu.ru/lesson/d224f4ab-dcaf-4e28-adf9-520525b609aa
https://academy-content.myschool.edu.ru/lesson/d224f4ab-dcaf-4e28-adf9-520525b609aa

81

DKOJIOTHYECKHUE MTUPAMHUIBI

82 N3menenus cooOIIecTB — CYKIIECCUU
[TpupoaHbIe 3KOCUCTEMBI. DKOCHUCTEMBI
83 03€p U peK. DKOCUCTEMbI MOpEi 1
OKEaHOB
84 [TpupoaHbIe 3KOCUCTEMBI. IKOCHUCTEMBI
TYHJIp, JIECOB, CTEIEeH, MYCThIHb
85 AHTPOIIOTEHHBIC YKOCHCTEMBI
Ypboskocucremsl. [Ipaktuyeckas padbora
86 «3yuenue u onucanue 0.5
ypOOIKOCUCTEMBI»
3aKOHOMEPHOCTH (POPMHUPOBAHUS
87 OCHOBHBIX B3aMMOJECHCTBUI OpraHU3MOB
B 9KOCHCTEMax
MexaHu3MBbl BO3IEHCTBUS 3arpsI3HEHUN
Pa3HBIX THUIIOB Ha CyOOpraHM3MEHHOM hitps://academy-
88 OPrAHH3MEHHOM, TOMY ALHOHHOM I ’ content.myschool.edu.ru/lesson/8cc24f48-
’ Y 8636-4a51-aa94-126651e54ccc
HKOCHUCTEMHOM YPOBHSIX
89 O060061eHne 10 TeMe «IKOJIOTUS BUAOB U
TIOITYJISLIAN
90 buocdepa — obuieruianerapHas
oboouka 3emn
91 VYuenue B. U. Bepnaackoro o 6uochepe
92 3aKOHOMEPHOCTH CYIIIECTBOBAHUS
o6uochepsl
93 KpyroBopots! BemiecTs u

OHOreOXUMUYECKUE LIUKJIBI



https://academy-content.myschool.edu.ru/lesson/8cc24f48-8636-4a51-aa94-126651e54ccc
https://academy-content.myschool.edu.ru/lesson/8cc24f48-8636-4a51-aa94-126651e54ccc
https://academy-content.myschool.edu.ru/lesson/8cc24f48-8636-4a51-aa94-126651e54ccc

3oHanbHOCTH OHochepsl. OCHOBHBIE

94 1
OMOMBI CyIIIH

95 YcroitunBocth 6uocheps 1
https://academy-

96 DKOJIOTUYECKHE KPU3HUCHI U UX TIPUYHHBI 1 content.myschool.edu.ru/lesson/8cc24f48-
8636-4a51-aa94-126651e54ccc
https://academy-

97 Bo3sneiictBue yenoBeka Ha Ouochepy 1 content.myschool.edu.ru/lesson/dfdeeae5-
bcIb-4b8d-ae4f-beebecad09eb

A . https://academy-

98 HTpOHOFeHHvoe BogﬂeHCTBuHe Ha 1 content.myschool.edu.ru/lesson/dfdeeae5s-
PACTUTCIBHBIH HAKHBOTHEIH MHP bc9b-4b8d-ae4f-beebecad09eb
Oxpana npupoabl. OCHOBHBIE PUHITHITBI https://academy-

99 YCTOHYMBOTO Pa3BUTHSI YETIOBEUECTBA U 1 content.myschool.edu.ru/lesson/dfdeeae5-
TIPUPO/IBL. bcIb-4b8d-aedf-beebecad09eb
ParmonansHOE TPUPOIOTIOIB30BAHUE U https://academy-

100 COXpaHEHHE OMOJIOTUYECKOTO 1 content.myschool.edu.ru/lesson/c2cch94a-
pasHooOpa3us 3emin 5b5d-4b61-b56b-cd15¢7218d52

101 O600menue mo Teme «buocdepa — 1
rio0abHas 3KOCUCTEMAaY

102 HToroBoe KOHTPOJILHOE TECTUPOBAHUE. 1

OBUIEE KOJIMYECTBO YACOB I10 102 75

I[TPOTPAMME



https://academy-content.myschool.edu.ru/lesson/8cc24f48-8636-4a51-aa94-126651e54ccc
https://academy-content.myschool.edu.ru/lesson/8cc24f48-8636-4a51-aa94-126651e54ccc
https://academy-content.myschool.edu.ru/lesson/8cc24f48-8636-4a51-aa94-126651e54ccc
https://academy-content.myschool.edu.ru/lesson/dfdeeae5-bc9b-4b8d-ae4f-beebecad09eb
https://academy-content.myschool.edu.ru/lesson/dfdeeae5-bc9b-4b8d-ae4f-beebecad09eb
https://academy-content.myschool.edu.ru/lesson/dfdeeae5-bc9b-4b8d-ae4f-beebecad09eb
https://academy-content.myschool.edu.ru/lesson/dfdeeae5-bc9b-4b8d-ae4f-beebecad09eb
https://academy-content.myschool.edu.ru/lesson/dfdeeae5-bc9b-4b8d-ae4f-beebecad09eb
https://academy-content.myschool.edu.ru/lesson/dfdeeae5-bc9b-4b8d-ae4f-beebecad09eb
https://academy-content.myschool.edu.ru/lesson/dfdeeae5-bc9b-4b8d-ae4f-beebecad09eb
https://academy-content.myschool.edu.ru/lesson/dfdeeae5-bc9b-4b8d-ae4f-beebecad09eb
https://academy-content.myschool.edu.ru/lesson/dfdeeae5-bc9b-4b8d-ae4f-beebecad09eb
https://academy-content.myschool.edu.ru/lesson/c2ccb94a-5b5d-4b61-b56b-cd15c7218d52
https://academy-content.myschool.edu.ru/lesson/c2ccb94a-5b5d-4b61-b56b-cd15c7218d52
https://academy-content.myschool.edu.ru/lesson/c2ccb94a-5b5d-4b61-b56b-cd15c7218d52




YYEBHO-METOJUYECKOE OBECIIEYEHUE OBPA3OBATEJIBHOI'O
ITPOLOECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYEHUKA

* buosnorus, 10 knace/ Beiconkas JI.B., Aeivmmn I'.M., PyBunckuit A.O. u npyrue; mou
penakmueii lllymuoro B.K., Iemvmmuna .M., AkiimonepHoe o6miectBo «M31aTrenbcTBo
«IIpocBemenue»

* buonorus, 11 xace/ bopoaun I1.M., Jemvinur I''M., Cabnura O.B.; mox penakuuei
Hlymuoro B.K., Asimmmna .M., Akunonepnoe obmmectBo «M3natensctBo «IIpocBemenuey

* buonorus. buonorudeckue cucremsl U npoueccel, 10 kmace/ Tepemos A.B., [Terpocosa P.A.,
O6miectBo ¢ orpannyeHHOM 0TBeTCTBeHHOCTHIO « MOl MHEMO3MHA »

* buosorus. buonornueckue cuctemsl 1 ponecchl, 11 kmace/ Tepemos A.B., ITetpocosa P.A.,
O6miectBo ¢ orpannyeHHOM 0TBeTCTBeHHOCThIO « MOl MHEMO3MHA »

METOANYECKHUE MATEPHUAJIBI JIS1 YUUTEJISA

HOC Mos llkonahttps://myschool.edu.ru/

HHTepakTHBHBIE BUPTYaJIbHbIE JJA0OPATOPHBIE M PAKTUYECKHUE paOOTHI HA YIITyOIeHHOM
ypOBHE OCHOBHOTO 00111ero oopasosanushttps://content.edsoo.ru/lab/subject/1/
bubnmoreka mudposoro odpazoBatenbHoro koHteHTahttps://lib.myschool.edu.ru/market
Poccuiickas snextponHas mkonahttps:/resh.edu.ru/

MP Buonorus — Enunoe coneprxanue ooiero odopasosanushttps://edsoo.ru/mr-biologiya/

HUADPPOBBIE OBPA3OBATEJIBHBIE PECYPCbI U PECYPCbl CETU UHTEPHET
HOC Mos llxonahttps://myschool.edu.ru/

HHTepakTHBHBIC BUPTYyaIbHBIE Ja00PaTOPHBIE M MPAKTHUECKHE paOOThI HAa YTITyOJICHHOM
ypOBHE OCHOBHOTO 00111er0 00pazoBanmshttps://content.edsoo.ru/lab/subject/1/

bubnmoreka mudposoro odpazoBatensHoro kKoHteHTahttps://lib.myschool.edu.ru/market

Poccuiickas snextponHas mkonahttps:/resh.edu.ru/

https://academy-content.myschool.edu.ru/lesson/c2cch94a-5b5d-4b61-b56b-cd15¢7218d52
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