MVYHUIIUITAJIBHOE ABTOHOMHOE OBIIEOBPA30OBATEJIBHOE YUPEXJIEHUE
CPEIHAA OBLIEOBPA3OBATEJIPHAS IIKOJIA «MHTETPALIAST»
TOMCKOI'O PANOHA

634509, Tomckas obnactb, ToMckuit paiton, 1. 3oHanbHas Cranuus, yi. Butanus ['pauéBa, 1. 8a
MHH 7014065515, KIIIT 701401001, BUK 046902001, OI'PH 1207000000393
https://integracia.gosuslugi.ru/, edu.integration@uotr.ru

( )

V OOKYMEHT NOANUCAH
‘/ QNEKTPOHHOW NOANUCHIO

Ceptudukar: 5F92C39B88DFD3A895D1537D5546FD81
Bnapeneu;: Bukmaes Cepreit Hukonaesuy
[DeiicTBUTEnEH : ¢ 12.04.2024 po 06.07.2025

YTBEPXJIEHO
I[TPUHATO JHupextop MAOY COII
«uterpanus» ToMckoro paiona
C.H.bukmaes
ITporokon Ne 1 ot «27» aBrycra 2024 r. ITpukas Ne 486 ot « 28 » asrycra 2024
roja

Pemenuem neaJarornt4cCKoro CoOBCra

PABOYASI [IPOTPAMMA
(ID 4333550)

yueOHoro npeamera «buosorus» (yriiy0JJeHHbIH YPOBEHb)
it ooyuaromuxcs 10 — 11 kimaccon

noc. 3onanabHaa Crannus 2024



HHOACHUTEJIBbHASA 3AIINCKA

[IporpaMmma mno ywyeOHOMy npenmery «buosiorus» Ha YpPOBHE CpEIHEro OOIIEero
oOpa3oBanus pa3zpaboraHa Ha ocHoBe DepepanbHOro 3akoHa OT 29.12.2012 Ne 273-D3 «O06
obpazoBanuu B Poccuiickoit @expepanuuny, OPI'OC COO, KoHuenmuu mnpenogaBaHus
yueOHoro mpenMera «buonorus» W OCHOBHBIX TOJNOXKEHMH (enepanpHO paboueit
IIPOrpamMMbl BOCIIUTAHHS.

VYyeonslii npenMer «buosorus» yrayOnénHoro ypoBHs u3ydenust (10-11 kmaccsr)
ABJIIETCS OJAHMM M3 KOMIIOHEHTOB TMpeAMETHOM oOnactu «EcTecTBEeHHOHayudHbIE
npeaMetsl»y. Coriacuo mnonoxkeHusMm OI'OC COO mnpoduipHble y4eOHBIE MPEIMETHI,
U3y4aeMble Ha yriyOJ€HHOM YpOBHE, SBISIOTCS criocoOoM nuddepennmanu oOydeHus Ha
YPOBHE CpeIHero o01ero o0pa3oBaHUs U MPU3BAHBI 00ECIIEUNUTh MPEEMCTBEHHOCTh MEXIY
OCHOBHBIM OOLIMM, CpEAHUM OOIIMM, CpPEIHUM MNPOPECCHOHAIBHBIM M  BBICHIUM
oOpa3oBaHueM. B To ke BpeMs KaxAbli M3 3THUX YYEOHBIX NIPEIMETOB JOKEH OBITh
OpPUEHTHPOBAaH Ha NPUOPUTETHOE pELIEHWE O0O0pa30BaTENIbHbIX, BOCIHUTATEIbHBIX H
Pa3BUBAIOIIMX 3a]]a4, CBSI3aHHBIX C MPOPOPUECHTALUENH 00YUAIOIIUXCS U CTUMYJIUPOBAHUEM
MHTEpeca K KOHKPETHOM 00JaCTH HAyYHOTO 3HAHHUS, CBSI3aHHOTO ¢ OMOJIOTUEN, METUILIUHOM,
AKOJIOTUEH, TICUXOJIOTUEN, CHOPTOM HJIM BOEHHBIM JIEJIOM.

[Iporpamma o ydeOHOMy mpeamety "buonorus" naér mpenacraBieHHWe O LETU H
3alayax U3ydeHusi yuyeOHoro npenmMera «buonorus» Ha yriayOia€HHOM YpOBHE, ONpenesseT
o0s3aTeNbHOE (MHBAPUAHTHOE) MPEIMETHOE COJEPKAHHME, €ro CTPYKTypUpPOBAaHUE TIO
pazzienaMm M TemaM, pacopeleseHue I0 KiaccaMm, PEKOMEHAYET IOCIEA0BaTEIbHOCTh
M3y4YeHUs y4eOHOro mMaTepuaja ¢ YY4ETOM MEXIPEIMETHBIX U BHYTPUIPEIMETHBIX CBA3EH,
JIOTUKHM y4eOHOTO Tpoliecca, BO3pacTHBIX 0COOCHHOCTEW oOydarommxcs. B mporpamme 1o
OMOJIOTHM pPEaTU30BaH MPHUHIMII MPEEMCTBEHHOCTH C HW3y4Y€HHEM OHOJIOTMH Ha YpOBHE
OCHOBHOI'0 00111ero 00pa3oBaHusi, Ojarogaps 4emy HpOCMATPUBAETCS HAIMPABIEHHOCTh Ha
MOCJIEAYIOIEe Pa3BUTHE OMOJOTMUYECKUX 3HAHWN, OPUEHTHUPOBAHHBIX Ha (HOpPMUPOBAHME
€CTECTBEHHOHAYYHOT'O MHUPOBO33PEHUS, 3KOJOTMYECKOrO0 MBIIUICHUS, MPEACTABICHUNA O
3I0pOBOM 00pa3e >KU3HM, Ha BOCIHUTAHHE OEpPEKHOTO OTHOUIEHUS K OKpyKarouen
NpUpOIHON cpene. B mporpamme mno OMOJIOTHM TakXke MOKa3aHbl BO3MOXHOCTU Yy4eOHOTO

npeamera «buosorus» B peanmuzauuu  TpedoBaHuit PI'OC COO k mIaHUPYEMBIM



JUYHOCTHBIM, METANIPEAMETHBIM U MPEIMETHBIM pe3yJbTaTaM 00y4eHHs U B OPMUPOBAHUU
OCHOBHBIX BHJIOB Y4YE€OHO-IIO3HABATEIILHON JEATEIbHOCTH OOYYAIOIIMXCS IO OCBOCHHIO
coziepKaHusl OMOJIOTHYECKOTO 00pa30BaHMs HA YPOBHE CPETHETO OOIIETO 00pa30BaHUA.

VY4eoOnslii npeameTr «bronaorus» Ha ypoBHE CpeIHEro oOLero o0pa3oBaHus 3aBEpLIACT
Ononoruyeckoe oOpa3oBaHME B INKOJE M OPUEHTHUPOBAH HA PACIIUPEHUE U YIIIyOJICHHE
3HaHUK O0yYaroIMXCs O KUBOW MPUPOJIC, OCHOBAX MOJICKYJSAPHOW U KIETOYHOU OMONOoTuu,
SMOPHUOJIOTUM M OWOJIOTMM  Pa3BUTHS, TCHETUKHU, CEJICKIUH, OUOTEXHOJIOTHUH,
ABOJIIOIMOHHOTO YYEHUS U KOJIOTHUH.

Nzydenne yuebHOTrO npenmera «buonorusy Ha yriyOlieHHOM YpOBHE OPHUEHTHPOBAHO
Ha TIOJIFOTOBKY 00YYaIOIUXCS K MOCIEYIOUEMY MOTYy4YeHUI0 OMOJI0THYECKOT0 00pa3oBaHus
B By3aX W OpraHu3alusxXx CpeaHero mnpodeccuoHalbHOro o00pa3oBaHus. OCHOBY €ro
COJICpP’KaHUsI COCTABIICT CHCTEMa OHOJIOTMYECKUX 3HAHWH, TMOJYYEHHBIX MPHU H3yYECHUU
OOy4arolMMHUCS COOTBETCTBYIOLIUX CHUCTEMATHUECKUX pa3JeloB OHOJOTMM Ha YpPOBHE
OCHOBHOTO 00mIero obpaszoBanusi, B 10-11 kimaccax 3Tu 3HaHUS MONYyYarOT pa3BuTue. Tak,
paciiupeHsl M YriIyOJIeHbl OMOJIOTMYECKHE 3HAHHUA O PACTEHUSX, >KMBOTHBIX, TIpuOax,
OaKkTepusx, OpraHu3Me 4YelOBeKa, OOIIMX 3aKOHOMEPHOCTSIX IKU3HHU, JOMOJHUTEIHHO
BKJIIOUEHBI OMOJIOTMYECKHUE CBEICHHUs MPHUKIATHOTO M TIOMCKOBOTO XapakTepa, KOTOphIC
MO>KHO MCTIOJIb30BaTh KaK OPUEHTHUPHI I MOCIEAyoero Bpioopa npodeccuu. Bosmoxkna
TakKe HWHTETpamus OWOJOTMYECKMX 3HAaHUW C  COOTBETCTBYIOIIMMH  3HAHUSIMH,
MOJIyYEHHBIMH 00YYaIOIIUMHUCS NTPU U3YUEHUH (PU3UKHU, XUMUH, Teorpapuu U MaTEMaTHKH.

CrpykTypa mporpaMMbl 1o yueOHOMY mIpeameTry «buosiorus» oTpakaeT CHCTEMHO-
YPOBHEBBII M BOIOIMOHHBIA MOAXOABI K U3ydeHuto Ononornu. COraacHO UM, HU3y4daroTCs
CBOMCTBA M 3aKOHOMEPHOCTH, XapaKTEpHbIE JJIs JKUBBIX CHCTEM Pa3HOIO YpPOBHS
OpraHM3aIlfH, SBOJIOIMHM OPraHUYECKOro MHpa Ha 3emiie, COXpaHEHUs OHMOJIOTHYEeCKOTrO
pa3zHooOpasus miaaHeTsl. Tak, B 10 kiacce n3y4aroTcsi OCHOBBI MOJIEKYJISIPHON M KJIETOYHOM
Ounonoruu, SMOPUOJIOTUA M OMOJIOTUM Pa3BUTHS, TEHETUKH U CEJEKIIMH, OMOTEXHOJOTUH H
CUHTETUYECKON OHOJOTUH, AaKTYyaJIM3UPYIOTCS 3HaHMS oOOydaromuxcs Mo OOTaHMKE,
300JI0TUH, aHAaTOMHHM, ¢u3nonorud uvenoeka. B 11 kiacce u3ydaroTcs 3BOJIIOLMOHHOE
YYEHHE, OCHOBBI SKOJIOTUHU U yueHue o ouocdepe.

VYyeoOnnlii mpenmer «buonorus» npus3BaH O00ECIEUUTh OCBOCHHE OO0YYaIOIUMHUCS

OMOJIOTUYECKUX TEOPUH M 3aKOHOB, WJCH, MPHUHIIMIOB WM TPABWI, JISKAIUX B OCHOBE



COBPEMEHHOI €CTECTBEHHO-HAYYHOW KapTUHBI MUpPA, 3HAHUI O CTPOEHUH, MHOI000pa3nuu U
OCOOEHHOCTSIX KIJIETKH, OpraHu3Ma, MOMYJISIUN, OMOIIEHO3a, SKOCUCTEMbI, O BBIAAIOIIUXCS
HAYYHBIX TOCTHXKEHUSIX, COBPEMEHHBIX MCCIIEIOBAaHUSIX B OMOJIOTHH, MPUKJIAIHBIX acTIeKTaxX
Oouonoruueckux 3HaHMW. [ pa3BUTHS W TOAJEp)KaHUS HHTEpeca OO0ydaroumxcs K
OMOJIOTUM HApAly CO 3HAUYUTENHHBIM 00BEMOM TEOPETHUYECKOTO Marepuaia B COJACPKaHUU
nporpaMMbl 1O OWOJIOTMH TPEAYCMOTPEHO 3HAKOMCTBO C HWCTOpPUEH CTaHOBIEHUS U
pa3BUTHS TOM WJIM HHOW O0OJacTH OMOJOTMH, BKJIAJOM OTEUECTBEHHBIX U 3apyOeiHBIX
YU€HBIX B PELICHUE BAXKHEHUIITNX OMOJIOTMYECKUX U SKOJIOTUYECKUX MPOOIIEM.

Lenp wusywyenus ydeOHoro mnpenmera «buonorus» Ha yriayOnéHHOM ypOBHE —
OBJIAJICHHE OOYyYaIOIUMUCS 3HAHUSMU O CTPYKTYPHO-(PYHKIMOHAJIBHOW OpraHu3aliuu
KUBBIX CHCTEM pa3HOTO paHTra W TMPUOOPETEHHE YMEHUW HCIONb30BaTh ITH 3HAHUA B
dbopMUpOBaHUM HHTEpeca K ONpeAcs€HHOM o0iacTu mnpodecCuoHaIbHON NEeSITEIbHOCTH,
CBA3aHHOM C OMOJOrMe, WMiIM K BBIOOPY Y4eOHOTO 3aBENEHUs Uil MPOJOJIKEHUS
OMOJIOTUYECKOTO 00pa30BaHUsl.

JlocTibkeHue 1enu u3ydeHus yudeOHoro mnpeamera «buonorus» Ha yriayOnéHHOM
YpOBHE 00ECTICUNBACTCS PEIICHUEM CIICAYIONINX 3a/1a4:

— OCBOEHHE OOYYaIOIIMMHUCA CHUCTEMBbl OHOJOTUYECKUX 3HAHUU: 00 OCHOBHBIX
OMOJIOTUYECKUX TEOPHSIX, KOHIICTIIUIX, TUIIOTE3aX, 3aKOHaX, 3aKOHOMEPHOCTSIX U MpaBUiiax,
COCTaBIISIIOIIMX COBPEMEHHYIO €CTECTBEHHOHAYYHYIO KAapTHHY MHpa; O CTPOCHHH,
MHOT000pa3ui U OCOOCHHOCTAX OMOJIOTMYECKUX CUCTEM (KJIETKa, OpraHU3M, MOIYJISITHS,
BU/J, OMOreo1eHo03, buocdepa); 0 BHLAAIOIIUXCS OTKPBITUSIX U COBPEMEHHBIX HUCCIIEOBAHUSIX
B OMOJI0THH,

— O3HAKOMJICHHME OOydYalIMXcd ¢ METOAaMH TO3HAaHUS  KUBOM  MPUPOJBI:
WCCIIEIOBATEIbCKUMH METOJIaMH  OMOJIOTHUECKUX HayK (MOJEKYISIpHOM M KIETOYHOU
Ouooruu, SMOPHONIOTHH M OMOJOTHH Pa3BUTHS, TEHETUKUA U CENEKINU, OMOTEXHOIOTHH |
CUHTETUYECKON OHOJIOTHH, TMAaJCOHTOJIOTUH, 3KOJOTHUH); METOJAAMH CaMOCTOATEIBHOTO
MPOBEJICHUsI OMOJIOTUYECKUX HCCIIEIOBaHUN B JlabopaTopur U B Tpupojae (HaOJroJIeHue,
U3MEpEHHE, IKCIIEPUMEHT, MOJICIMPOBAHHE);

— OBJIaJICHHE OOYYAIOMUMHUCS YMEHUSIMU: CAMOCTOSTEILHO HAXOJIUTh, aHAJTU3UPOBAThH
M HCHOJIb30BaTh  OMOJIOTMYECKYIO  HWH(OpMAIMIO;, TOJH30BaTHCA  OMOJOTMYECKON

TepMI/IHOJIOFI/Ieﬁ " CHMBOJ’IHKOﬁ; YCTaHABJIMBATb CBA3b MCK/AY Pa3BUTUCM OuoJorun M



COIMAIPHO-9KOHOMUYECKIUMHU W JKOJOTUYECKUMU MpoOJeMaMH YeIOBEYECTBA; OICHUBATH
MOCJIEJICTBUS CBOEH JIEATENIbHOCTH IO OTHOIICHHIO K OKpY)Karolled NpUpoJIHON cpeje,
COOCTBEHHOMY 3JI0POBBIO H 3/IOPOBBIO OKPY’KAIOIIHMX JIFO/ICH; 0OOCHOBBIBATh U COOJIFOIATH
Mepbl TIporiIakTHKA WHGEKIMOHHBIX 3a00JIeBaHUM, MpaBUjia TOBEICHUS B TPHUPOAEC U
oOecrieueHus 0€30MacCHOCTH COOCTBEHHOMU KU3HEACSITEIIbHOCTH B UPE3BbIYANHBIX CUTYAITUSIX
MPUPOJHOTO W TEXHOTEHHOTO XapakTepa; XapaKTepu30BaTb COBPEMEHHBIC HAYUYHBIE
OTKPBITHS B 00J1aCTH OMOJIOTHH;

— pa3BUTHE Yy OOYYarOUIUXCsl MHTEIUICKTyaJIbHBIX M TBOPUYECKUX CIIOCOOHOCTEH B
MPOIIECCE 3HAKOMCTBA C BBIJTAIOIIMMUCS OTKPBITUSIMHU U COBPEMEHHBIMU UCCJIEAOBAaHUSAMU B
OMOJIOTHH, pelllaeMbIMU €10 MpoOJIeMaMu, METOM0JOTHENH OMOJIOTUYECKOr0 HUCCIEOBaHUS,
MPOBEJCHUSI AKCIIEPUMEHTAIBHBIX HCCIEJOBAHUM, pelieHrus OUOJIOTUYECKUX 3ajad,
MOJICTUPOBAHUS OMOJIOTUYECKUX OOBEKTOB U MPOLIECCOB;

— BOCIIUTaHUE y 00yUYaIOIIMUXCs [IEHHOCTHOTO OTHOIIIECHHUS K dKUBOM MPHUPOE B LIETIOM U
K OTJEIbHbIM €€ O0ObeKTaM U SBJICHUSIM; (POpPMHpPOBAHUE IKOJIOTUUYECKOM, F€HETUYECKOM
IPaMOTHOCTH, O0IIIeH KyJIbTYphl TOBEACHUS B MPUPOJIC; UHTETPAIIUU €CTECTBEHHO-HAYYHBIX
3HAHUM;

— IpuoOpeTeHne 00y4JaromMuCs KOMIIETEHTHOCTH B palroOHaAILHOM
MPUPOIONIOIL30BaHNM  (COOMIO/IEHNE TIPaBWJI TIOBEJCHUS B TPUPOJE, OXpPaHbl BHJIOB,
’KOcucTeM, OUoc(heprl), COXpaHEHUH COOCTBEHHOTO 370pPOBbS U 3J0POBbS OKPYKAIOIIHUX
mone (cobmomeHuss Mep NpodHIIaKTUKH 3a0ojeBaHui, obecriedeHue O0e30MacHOCTH
KU3ZHENIEATCTLHOCTH B UYPE3BbIYANHBIX CUTYAIUSX MPUPOTHOTO M TEXHOTEHHOTO XapaKTepa)
Ha OCHOBE HMCIOJIb30BaHMs OMOJOTMYECKUX 3HAHUN U YMEHHI B IOBCEIHEBHOW KU3HH;

— CO3/IaHME YCJIOBUHM i1 OCO3HAHHOTO BHIOOpa OOYYAIOIIMMHCS WHAUBUIYaATbHON
00pa3oBaTeNbHON TPAEKTOPUM, CIOCOOCTBYIOLIEH MOCIEAYIOIIEMY HPO(PECCHOHATBHOMY
CaMOOTIPE/ICICHUIO, B COOTBETCTBUU C UHAUBUIAYAIbHBIMU WHTEpECAMH M MOTPEOHOCTIMHU
peruoHa.

OOGmiee YMCI0 4acoB, OTBEJICHHBIX HA M3y4eHHUE OUOJOTUM HA YIIIYOJIEHHOM YpPOBHE
cpeaHero obmero oopa3oBaHus, cocraBiseT 204 yaca: B 10 kmacce — 102 gaca (3 gaca B
Henenmo), B 11 kimacce — 102 yaca (3 yaca B Hezielio).

OT6op opraHu3alMoHHBIX (OpPM, METOJAOB M CPEIACTB OOy4YeHHsT OHOJIOTHMU

OCYIIECTBISIETCS ¢ Y4€ToM cHermuduKu €ero COJAepKaHWs ¢ HANpaBIEHHOCTH Ha



IIPOAOJDKEHHE OMOIOTMYECKOro oOpa3oBaHus B OpraHU3aLMAaX CpPEAHETO
npo(ecCHOHaIbHOTO U BHICIIETO 00pa30BaHUsI.

OO0s13aTENBHBIM YCIOBHEM MPU 00YUEHUH OMOJIOTUU HA YTITyOJIEHHOM YPOBHE SIBIISECTCS
MpOBEJCHUE JIa0OpPaTOPHBIX M MpakThdeckux padbor. Tawke ydactue 0OydarOmUXCS B
BBITIOJIHEHUM TMPOEKTHBIX U y4eOHO-UCCIENOBATEIbCKUX paboT, TeMaTHKa KOTOPBIX
ONPENEIIAETCS YYUTEIEM HAa OCHOBE MMEIOIIUXCS MATEPUATbHO-TEXHUYECKUX PECYPCOB U

MECTHBIX MIPUPOJHBIX YCIOBUH.

COIAEPKXAHUE OBYUYEHUA

10 KUIACC

Tema 1. buosiorusi Kak HaykKa

CoBpemenHas OMOJIOTHS — KOMIUIEKCHas Hayka. KpaTkasi uctopusi pa3BUTHSI OMOJIOTHUU.
buonornyeckue Haykd U u3ydaeMble UMHU MpobsieMbl. DyHIaMEHTaIbHbIC, TPUKIAAHBIE U
MTOMCKOBBIC HAYUHbIE UCCIICIOBAHUS B OMOJIOTHUH.

3HaueHue Ouosiorud B (POPMUPOBAHUU COBPEMEHHOU €CTECTBEHHOHAYYHOW KapTHUHBI
mupa. IIpodeccun, cBsizanHble ¢ Owuonorued. 3HauyeHWe OWMOJIOTUU B MPAKTHUYECKOM
NEATEeIbHOCTH 4YeJIOBEKAa: MEJUIIMHE, CEJIbCKOM XO3SIICTBE, MPOMBIIUICHHOCTH, OXpaHe
MPUPOJIBL.

JdemoHcTpanuun

[ToptpeTsi: Apuctotens, Teodpact, K. Jlunneit, K. b. Jlamapk, Y. lapsun, Y. I'apBeii,
I'. Mennens, B. U. Bepnanckuii, U. I1. IlaBnos, . 1. Meunukos, H. 1. BaBunos, H. B.
Tumodeer-Pecosckuit, [[x. Yorcon, @. Kpuxk, 1. K. benses.

Tabmuiet u  cxembl: «CBsi3b  OMOJIOTHM ¢ JPYyTMMH  Haykammuy», «Cucrema
OMOJIOTHMYECKUX HAYKY.

Tema 2. 7KuBble cucTeMbl M UX U3yYCHHUE

XKuBble cucteMbl Kak TpeaMeT uzydeHus Ouosoruu. CBOWCTBA JKUBBIX CHCTEM:
€MHCTBO XUMHUYECKOTO COCTaBa, MJUCKPETHOCTb M  LEJIOCTHOCTb, CIIOKHOCTh U
YHOOPSAOUYEHHOCTh CTPYKTYPBI, OTKPBITOCTh, CaMOOpPTaHM3allMsI, CaMOBOCIPOU3BEICHUE,

pPasapaKuMoOCTb, UBMCHYNMBOCTDL, POCT K Pa3BUTHUC.



YPOBHM OpraHM3aldM >KUBBIX CHUCTEM: MOJEKYJISAPHBIM, KIETOYHBIM, TKAHEBBIN,
OpPraHU3MEHHbIM,  MOMYJALUOHHO-BUJIOBOM,  SKOCUCTEMHBIH  (OMOTr€OLEHOTUYECKUIN),
ouocdepubiii. Ilporeccel, mpoucxoadmme B XKUBBIX cuctemMax. OCHOBHBIE TPU3HAKU
xuBoro. JKu3Hb kak (opma cyiiecTBoBaHus Matepun. Hayku, u3yyaromiie >kMBble CHCTEMBI
Ha Pa3HbIX YPOBHSAX OpraHU3aLlUU.

N3yuenune xuBbIX cucteM. MeTonbl Onosiorndeckoid Hayku. Habmonenne, namMepenue,
DKCIIEPUMEHT, CHCTEeMaTh3anus, MeraaHanu3. [loHATHE O 3aBUCMMOM W HE3aBUCUMOMN
nepemeHHou. IlmanupoBanue skcnepumenTta. IloctanoBka u mpoepka rumore3. Hymnesas
runote3a. [lonsatue BeIOOpKH U €€ MOCTOBEpHOCTh. Pa3dpoc B OMOIOTHYECKHX JTAHHBIX.
OneHka IOCTOBEPHOCTH IIOIYYEHHBIX pPE3yNbTaToB. [IpHUMHBI MCKa)KE€HUs pe3ylbTaTOB
sKcnepuMeHTa. [IoHATHE CTaTUCTUYECKOTO TECTA.

JlemoHCcTpauumn

Tabmumsr u cxembl: «OCHOBHBIE NpU3HAKH JKU3HW», «bHojormueckue cucreMsl,
«CBOWCTBa KHBOM Marepum», «YPOBHU OPTraHU3ALMM KUBOW NPUPOIBD», «CTpoeHHE
KUBOTHOU KJIETKN», «TKaHM XKUBOTHBIX», «CHCTEMBI OPraHOB YEJIOBEYECKOTO OPraHU3May,
«buoreonenosy», «buochepa», «MeToabl U3yUEHUS )KUBOU PUPOIBI».

O6GopynoBanue: JsabopaTopHoe oOOpynOBaHUE IS MPOBEJICHHUS HAOJIOACHUM,
W3MEpPEHUH, SIKCIIEPUMEHTOB.

IpakTnyeckas padora «lcnonp30BaHne pa3anyHbIX METOAOB MPHU M3YYEHHUH KUBBIX
CUCTEM.

Tema 3. buoJsiorust KJIeTKu

Kietka — cTpyKTypHO-(yHKIMOHAIbHAS €IMHMIIA )KUBOTO. VICTOPUS OTKPBITUS KIIETKH.
Pa6otsl P. I'yka, A. JleBenryka. Knerounas teopus (T. lllBann, M. Illneitnen, P. Bupxos).
OCHOBHBIE NTOJIOKEHUSI COBPEMEHHOM KJIETOYHOW TEOPHHU.

Meroabl MOJEKYJISIpHOH W KIETOYHOW OWOJIOTMM: MHUKPOCKOIHUS, Xpomarorpadus,
anekTpodopes, MeToJ MEYECHBIX aToMoB, nuddepeHnnaibHoe 1eHTpUudyrupoBaHue,
KyJIbTUBUPOBaHUE KJIETOK. M3yueHue GpUKCUPOBAHHBIX KIETOK. DIEKTPOHHAS MUKPOCKOIHSI.
Kongoxansaast mukpockonusi. ButanpHoe (IpHKU3HEHHOE) U3YYEHHE KIIETOK.

JdemoHcTpanuu

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



Tabmuupl u cxembl: «CBETOBOM MUKPOCKOI», « DNEKTPOHHBIA MUKPOCKOI», «cTopus
Pa3BUTHSI METOI0B MUKPOCKOIIHI.

O6opynoBaHue: CBETOBOW MHUKPOCKOI, MUKPOIIPENapaThl paCTUTEIbHBIX, )KUBOTHBIX U
OaKTepHaTBHBIX KIETOK.

IIpakTuyeckas padora «l3yueHre MeTO0B KIETOUHON OHUONOrUU (XpoMarorpadus,
anekTpodopes, nuddepennmansHoe neHTpudyruposanue, [TLP)y».

Tema 4. Xumnueckasi Opranu3anus KJIeTKU

XUMHYECKAN COCTAB KJIETKU. Makpo-, MUKPO- U YJIbTPAMHUKPOAIJIEMEHTHI. Boma u eé
POJIb KaK pacTBOPUTEINS, PEareHTa, y4acTHe B CTPYKTYPUPOBAHUHU KJIETKH, TEIJIOPETYIISLUN.
MuHepanbHble BEIIEeCTBA KJIETKH, UX OuoJorudeckas poiib. Poib KaTHOHOB M aHMOHOB B
KJIETKE.

OpraHnyeckre  BEHIECTBA  KIIETKH. buonornueckne - moJMMEPHI. benku.
AMUHOKHCIIOTHBIN cocTaB 0enkoB. CTpyKTypbl O€ITKOBOM MoJieKyibl. [lepBudHas cTpykrypa
OeJika, MeNTUIHAs CBA3b. BTOpHUYHAas, TpeTu4yHasi, YeTBEpTUUHAS CTPYKTYphl. [leHarypanus.
CgoiictBa OenkoB. Knaccudukanus 6enxoB. buonorndeckue hyHkunu 6eiaxoB. [IproHs.

YraeBoasl. MoHOCaxapu/ibl, AUcaxapuabl, OJIUTocaxapuibl U nojucaxapuasl. OOt
IJIaH CTPOCHMSI W (PUBMKO-XMMHUYECKHE CBOMCTBA YIJIEBOJIOB. buonorundeckue (QyHKIUU
YTJIEBOJOB.

Jlumuasl.  T'mapodunsHo-TuapOoPoOOHBIE  cBoMcTBa. Kiaccudukanusa  nunuaos.
Tpurnunepunsl, Gochomunuasl, BOCKUA, CTEpoubl. buonorndeckue (yHKIHH JTUTUIOB.
OO61ue cBoKcTBa OMOJIOTMYSCKUX MEMOpaH — TeKy4ecTh, CIIOCOOHOCTh K CaMO3aMbIKaHHUIO,
MOJIYITPOHUIIAEMOCTb.

Hyxknennossie kucnotsl. JJHK u PHK. Ctpoenue HykinenHOBbIX KUCIOT. HykneoTuasl.
[Tpunuun xkommuiementapuoctu. [IpaBuno Yapradgda. Ctpykrypa [JHK — nBoiinas cnupaiis.
Mecronaxoxaenue u ouonornueckue pynkunn JJHK. Buast PHK. ®ynkuun PHK B knertke.

Crpoenue Monekynsl AT®. Makpospruueckue cBsizu B Mosekyne ATO.
buonornueckue ¢pynkunn AT®. BoccTaHOBIIEHHbIE TEPEHOCYUKU, UX (QYHKIIUHU B KIIETKE.
Hpyrue nykneosuarpudocdarsr (HTD). CexenupoBanme JIHK. Metoasl reHOMHKH,
TPAHCKPUNTOMUKH, IPOTEOMHUKH.

CtpykTypHast Ouosiorusi: OMOXUMUYECKHEe U OMOPU3NYECKHe UCCIEOBaHUS COCTaBa U

MPOCTPAHCTBEHHON CTPYKTYphl OuomoJiekyn. MojenupoBaHue CTPYKTYpbl W (PYHKITUI



OMOMOJIEKYT M HX KOMIUIEKCOB. KoMmploTepHBIA Ju3allH W OpPraHUYECKHl CHHTE3
OMOMOJIEKYJ U UX HEMPUPOJHBIX AHAJIOTOB.

JdemoHcTpauumn

[Toptpetst: JI. [Tonunr, JIx. Yorcon, ®@. Kpuk, M. Yunkunc, P. ®panknun, @. Canrep,
C. Ilpy3unep.

Juarpammel:  «PacnpeneneHne XHMHYECKHX JJIEMEHTOB B HEXUBOW IPUPOJAEY,
«Pacrnipenenenne XuMAYECKUX 3JIEMEHTOB B dKUBOU MPUPOIEN.

Tabmuubl u cxembl: «llepuonnueckast Tabiniia XUMHUYECKUX 3JIEMEHTOBY», «CTpoeHue
MOJIEKYJBl BOJABD», «BemiecTBa B cocTtaBe opraHuzMoB», «CTpoeHHE MOJIEKYJBl Oenkay,
«CTpyKTYphl O€TKOBOM MOJIEKYIb», « CTpOEHHE MOJIEKYJT YIJIEBOI0BY», «CTPOCHHUE MOJIEKYI
TUIAO0BY, «HyknenHoBbIe KUCHOTB, « CTpoeHue MOJIEKYIbl ATO.

O0opynoBaHue: XUMUYECKAsI TOCYAa U 000PYI0BAHHUE.

JlabopaTtopnas paGora «OOHapyxkeHHe O€IKOB C TIOMOIIbI0 KayeCTBEHHBIX
peaKuumn».

Jlaboparopnasi padora «lccnenoBaHue HYKIEHMHOBBIX KHCJIOT, BBIACIICHHBIX W3
KJIETOK PA3JIUYHBIX OPTaHU3MOBY.

Tema 5. CTpoenne u QyHKIUUHM KICTKH

Tunsl kKIETOK: 3yKapuoTuyeckas u npokapuorudyeckasi. CTpyKTypHO-(QDyHKIMOHAIbHBIE
00pa3oBaHUs KIETKHU.

CrpoeHue TpoKapuOTHYECKOM KIIeTKH. KierouyHas cTeHka OakTepuil W apXew.
Oc00EeHHOCTH CTPOCHHUS TeTePOTPOPHOIM U aBTOTPOPHOM MPOKAPUOTUUECKHUX KIIETOK. MecTo
Y POJIb IPOKAPUOT B OMOLIEHO3aX.

CrpoeHne u (YHKIIMOHUPOBAHHME JSyKapuoTHdeckod kieTku. IlnazmaTtnueckas
MeMmOpana (tutazmaiiemma). CTpyKTypa mia3MaTHdeckod mMeMOpaHbl. TpaHCIOPT BEIIECTB
yepe3 IUIa3MaTHYeCKyl0 MeMOpaHy: mHaccuBHbIN (auddysusi, obneruéHHas auddysus),
aKTUBHBIA (NIEpBUYHBIA W BTOPUYHBIA AakKTUBHBIA TpaHcnopT). IlomymponuiiaeMocTb
MeMOpaHnbl. PaGoTa HaTpuii-KaqueBOro Hacoca. ODHAOUUTO3: MHHOLUUTO3, (Parouuros.
Ox3omuto3. Knerounas crenka. CTpykTypa W (QYHKIHHM KJICTOYHOM CTEHKH DPaCTCHH,
rpudoB.

[uronna3sma. [uto3one. [luTockener. JIBrkeHue muroriazMbl. OpraHouabl KIETKH.

OngHomeMOpaHHBIE OpraHoOWIbl KJIETKU: HHAomnasMmarudeckas cets (JIIC), ammapar



['onbpmku, JM30COMBI, WX CTpoeHHMe U (pyHKuuu. B3auMocCBsA3b OIHOMEMOpPAHHBIX
OpraHonJioB KieTku. CTpPOEHHE TpaHyJISIPHOTO pETUKyJyMa. MexaHu3M HanpaBieHUs
oenkoB B OIIC. CuHTte3 pacTBopuMbIX OenkoB. CHHTE3 KIETOYHBIX MemOpaH. I 'mamkwmii
(arpaHymsipHBIN) SHAOMIA3MaTH4YeCKUil peTukyiayM. CekperopHas (GyHKIUS —armapara
lonpmxu. Moaudukanus 6enkoB B anmnapare ['ompmpku. CopTUpoBKa OENKOB B amrmapare
I'osbokn. TpancnopT BemIECTB B KIIETKE. Bakyoiy pacTUTENBHBIX KJIETOK. KIIETOUHBIN COK.
Typrop.

[TonyaBTOHOMHBIE OpPraHOMABI KIETKWA: MHUTOXOHAPHUHM, Iactunbl. lIpouncxoxaeHue
mutoxoHapuit 1 mwiactua. Cumonorenes (K.C. MepexkoBckuid, JI. Maprymnuc). Ctpoenue u
GyHKIMM MHUTOXOHJpUM W TuiacTuia. [lepBUYHBIE, BTOPUYHBICE W CJOXKHBIE IUTACTHIBI
(bOTOCHHTE3UPYIOIIUX JYKAPHOT. XJIOPOIUIACTHI, XPOMOIUIACTHI, JEHKOIJIACTHI BBICIIUX
pacTeHUN.

HememOpannbie opranounsl kinetku CrpoeHue U  (QyHKIUM HeMEMOpaHHbIX
opraHonsioB kjieTku. Pubocomsl. Ilpomexyrounsle QuirameHTsl. MHUKPO(DHUIAMEHTEI.
AKTUHOBbIE  MUKpOQWIAMEHTHI.  MpbllIeyHble  KJIETKH. AKTHHOBBIE  KOMIIOHEHTHI
HEMBIIIEYHbIX KJIETOK. MukpoTpyOouku. Kierounsii neHtp. CTpoeHuE M JIBHXKECHHE
KIYTUKOB M pecHUYeK. MukporpyOouku  nurormiazMbel.  LleHtpuonb.  benkw,
aCCOIIMUPOBAHHBIE C MUKPOpUIAMEHTaMU U MUKPOTpyOOouKaMu. MOTOpHBIE OEIIKH.

SAnpo. Obonouka sApa, XpOMaTUH, KapHOILIa3Ma, SAPBIIIKYA, UX CTPOCHUE U (PYHKIUU.
SnepHbrit  OenkoBBIM  MaTpUKC. [IpocTpaHCTBEHHOE PACIHOJIOKEHHE XPOMOCOM B
uHTep(a3zHOM siape. DyXpoMaTHH U TeTepOXpOMATHH. bBenku XpomaTHHA — TUCTOHBI.
Jlunamuka siiepHOM 000JI0UYKK B MUTO3€. S IepHBIN TPaHCIIOPT.

Kierounsle BkimtoueHus. CpaBHUTENBHAs XApAaKTEPUCTHKA KIETOK  JYKapuOT
(pacTUTENBHOM, )KUBOTHOM, TPUOHON).

JdemoHcTpanuu

[Toptpetsi: K.C. MepexkoBckuit, JI. Mapryinuc.

Tabmuielt 1 cxembl: «CTpoeHUE SYKApUOTUUYECKOW KIETKW», «CTpOeHHE >XKMBOTHOM
KIeTkn», «CTpoeHHe pacTUTENbHON KIETKW», «CTpOE€HHEe MUTOXOHIPUN», «Sapoy,
«CTpoeHHEe NMPOKAPUOTHYECKON KIIETKH.

O6opynoBaHue: CBETOBOM MHUKPOCKOM, MHUKpOIpenapaTbl pacTUTEIbHBIX, >KMBOTHBIX

KJIETOK, MUKpOTIpenapaThl 0aKTEpUATbHBIX KIETOK.



JlabopaTopHas padora «/3ydueHune cTpoeHus KIIETOK Pa3InYHbIX OPraHU3MOBY.

IpakTnueckasi padora «/3yueHue CBONCTB KIETOUHOU MEMOpPAHbBD».

Jlaboparopnasi padora «McciemoBaHune mIa3MoiaM3a M JEIUIa3MOJIM3a B
PACTUTENBHBIX KIETKAX).

IIpakTuyeckas paOora «V3yueHne JBHKEHUS LUTOIUIA3MBl B PACTUTEIBHBIX
KJIETKax».

Tema 6. O0OMeH BelIeCTB M NPEBPallleHUAE JHEPIUH B KJIETKe

AccuMuIIIMs U JUCCUMMWIISALIUS — JIBE CTOPOHBI MeTabonu3Ma. Turbl oOMeHa BEIecTB:
aBTOTPOHBIH U TeTepoTpopHBIA. VYdUacTue KHCIOpoJa B OOMEHHBIX IpoIleccax.
OHeprerudeckoe obOecrieueHne kieTku: mpespameHue AT® B oOMEHHBIX mpoleccax.
DepMEHTATUBHBIN XapakTep peakiuil KIeTOYHOro Metadbonauzma. GepMeHTHI, UX CTPOCHHUE,
cBoicTBa U MexaHu3M aeiictBus. Kopepmentsl. OTauunst GepMEHTOB OT HEOPTraHUYECKUX
KaTajau3aTopoB. benku-akTuBaTopbl M OENKU-UHTHOUTOPBI. 3aBUCHUMOCTb CKOpPOCTHU
(epMEHTAaTUBHBIX PEAKIIMI OT Pa3IMYHbIX (PAKTOPOB.

IlepBHUYHBINM CHHTE3 OPraHUYECKHUX BEUIECTB B KieTke. POTOCHHTE3. AHOKCUTEHHBIN U
OKCUTeHHBbIA (oTocuHTe3 Yy Oaktepuil. CBeTocoOMparomue MUTMEHThl W TUTMEHTHI
peakMOHHOTO IeHTpa. Ponb xnopomnactoB B mpouecce ¢otocuHre3a. CBeroBas H
temHoBast ¢aszpl. Doroasixanue, Cs, Cs. 1 CAM-tumner dortocunresa. [IpoayKTUBHOCTD
¢doTocunTe3a. BinusHHe paznuyHbBIX (PAKTOPOB HA CKOPOCTh (OTOCHMHTE3a. 3HAUYECHUE
dhoTocuHTE3A.

XemocuHrte3. Pa3HooOpa3ue OpraHu3MOB-XE€MOCHHTETHKOB: HUTPUPHUIUPYIOIIE
OakTepun, Kene300aKTepuHu, CEepoOaKTepUH, BOJOPOJHBIC  OakTepuu. 3HAUYCHUE
XEMOCHHTE3A.

AHa’poOHble  opraHusmbl. Buabl Opoxenus. [lpoaykrel OpokeHHUs H  HX
MCIIOJIb30BAHUE YEJIIOBEKOM. AHa3pOOHBIE MUKPOOPTAHU3MbI KaK 00bEKThl OMOTEXHOIOTUU U
B0O30yuTeNn OOJIe3HEH.

AdpoOHbIE OpraHU3Mbl. JTallbl YHEpPreTudeckoro oomena. IloaroroBurensHbI Tar.
['mukonu3 — 6eCKUCIOPOAHOE PACHIETIIEHUE TIIOKO3bI.

buonornyeckoe OKHUCIEHHE, WM KIETOYHOE JbpIXaHue. Ponb MHUTOXOHApPHUN B
nmpoieccax —Ouosoruyeckoro okucieHus. [{uknnuyeckue peakuuu. OKHUCIUTETHbHOE

dhochopunupoBanue. DHEprus MeMOpaHHOTO rpaaueHTa mporoHoB. Cunre3 ATd: pabora



npotoHHOW AT®-cunrassl. I[lpeumymiectBa a’poOHOro myTH oOOMEHa BEIIECTB IMEpen
aHa’poOHBIM. DPPEKTUBHOCTH IHEPTETUIECKOTO0 OOMEHA.

JdemoHcTpauumn

[Toptpetsr: JIx. Tpuctiun, K. A. Tumupszes, C. H. Bunorpanckuii, B. A. DHrensrapar,
I1. Mutuenn, I'. A. 3aBap3uH.

Tabmuubr u cxembl: «DoTOCHHTE3», «DHEpPreTHUECKU o0Men», «brocunTes Genkay,
«CtpoeHue pepMeHTa», « XeMOCHUHTERY.

OOopynoBaHue: CBETOBOM  MHKPOCKOI, OOOpyJOBaHME I MPUTOTOBIICHUS
MOCTOSIHHBIX ¥ BPEMEHHBIX MUKPOIIPENapaToB.

Jlaboparopnasi padora «/3yueHue KaTaquTUYECKOM aKTUBHOCTU (PepMEHTOB (Ha
MpUMEpPE aMHJIa3bl UM KaTajaa3bl)».

JlaGopaTtopnass pabora «M3ydenue QepMEeHTATUBHOTO paCIICIUICHUS MEPOKCHUAA
BOJIOPO/Ia B PACTUTEIIBHBIX U KUBOTHBIX KIETKAX).

JlaGopaTopHas padora «CpaBHeHUE MPOIECCOB POTOCUHTE3A U XEMOCHUHTE3a».

JlaboparopHnasi pa6ora «CpaBHEHHE MPOIIECCOB OPOXKECHUS U JIIXAHUSD.

Tema 7. HacaeacrBenHass uHGoOpMalus U peajin3anus eé B KIeTKe

Peakuun MatpuyHOro cuHTEe3a. [IpUHIMI KOMIJIEMEHTApHOCTH B  PeaKIUAX
MaTpUYHOTO CHHTe3a. Peanuzanus HaciaeacTBeHHOW MHGOpManuu. ['eHeTHYeCKuii Ko, ero
corictBa. Tpanckpunuuss — wMarpuunbli cuHTe3 PHK. IlpuHmmnel Ttpanckpunuuu:
KOMIUIEMEHTAPHOCTh, AHTHUIIAPAJUIEIbHOCTh, ACUMMETPUYHOCTh. (CO3peBaHHE MATPUUYHBIX
PHK B sykapuotnueckon kierke. Hekonupyronme PHK.

Tpancasiuusa u e€ sranbl. Yuactue TpancnopTHeix PHK B Onocuntese 6enka. Y cioBus
ouocuntesa 6enka. KogupoBanue amuHokucior. Ponbs pubocoM B OMocuHTE3€ OeKa.

CoBpeMeHHbIE MPECTaBIEHUSI O CTPOCHUM reHoB. OpraHu3aius TeHoMa y MpOKapuoT
Y 3yKapuoT. Perynsius akTHUBHOCTH T€HOB Y npokapuot. ['unoresa onepona (d. XKakoo, XK.
Mano). MoJekylsipHble MEXaHU3MbI 3KCIPECCHUH T€HOB y 3yKapuoT. Poiab XpomaruHa B
peryiasiuun  paboTbl TreHoB. Perymsuus OOMEHHBIX NPOLIECCOB B KieTke. KieTouHbli
rOMeOoCTa3s.

Bupycer — HekneTounbsie (HOpMBI KU3HU U OO0JIUTaTHBIE Mapa3uThl. CTPOCHHE MTPOCTHIX

Y CJIOKHBIX BUPYCOB, PETPOBUPYCOB, OakTepruodaros. Kuznennsiii iuki JIHK-coaepsxammx



BupycoB, PHK-comepxamux BupycoB, OakxtepuodaroB. OOpaTHas TpaHCKPHUIIIUS,
peBepTasza, HHTerpasa.

Bupycubie 3aboneBanus denoBeka, JXKMBOTHBIX, pactenuid. CIINJ[, COVID-19,
COIMAJTBHBIC M MEAUIIMHCKHE TTPOOIICMBI.

buoundopmaruka: wMHTerpanus © aHajau3 OoibliMX MaccuBoB  («bigdatay)
CTPYKTYPHBIX OHOJOTHYECKHX JaHHBIX. HaHoTexHoMOrMM B OWOJOTHHM W MEAWIIMHE.
[Iporpammupyemblie pyHKIMHU 0eaK0B. CiocoObl JOCTABKH JIEKApCTB.

JdeMoHCcTpanuu

[Toptpersr: H. K. Konsuog, /. . IBaHOBCKUI.

Tabmuet u  cxemsl: «buocunTe3 Oenkay, «l['eHeTnueckuit koma», «Bupyce,
«bakrepuodarm».

IIpakTnueckas padora «Co3nanne MOAEIN BUPYCA».

Tema 8. ’Ku3HeHHBIH UK KJIETKH

Knerounsit muki, ero mepuoasl u peryisanus. Muatepdaza m muto3. OcobeHHOCTH
MpoIlecCOB,  MpoTeKalmux B  uHTepdasze. I[logroroBka KIETKM K  JICJICHHUIO.
[IpecunteTnyeckuii  (MOCTMUTOTUYECKUM), CHUHTETUYECKMH UM  MOCTCUHTETUYECKUI
(IpeMUTOTHUYECKHIT) TIEpUOIbI HUHTEP(DA3BI.

Marpuunbeii  cunre3 JHK — pemnmmkamua. [lpunnunser  permkanuu  JIHK:
KOMIUIEMEHTAPHOCTh, TOJYKOHCEPBATUBHBIA CHUHTE3, aHTUMAPAIIIEILHOCTh. MexaHu3m
pemumkanuu  JIHK. Xpomocombl. Ctpoenue xpomocoM. Tenomepbl H  TejioMepasa.
XpOMOCOMHBIN HA0Op KIETKM — KapuOTUIl. JIUIJIOMAHBIA W TaluIOWIHBIA HAOOpHI
xpomocoM. ['omosioruunsie XpoMocoMbl. [10710BbIE XPOMOCOMBI.

Jlenenue knetku — Mmuto3. CTaauu MHUTO3a U MPOUCXOMSIINE B HUX MpOLECChl. THIbI
Mutosa. KapruokuHes u nuutokuHes. buojgornueckoe 3HaueHUEe MUTO3a.

Perynsiust MUTOTUYECKOTO MUKIA KJIeTKH. [Iporpammupyemasi kjaeTouHasi ru0Oenb —
arnonTo3.

Knerounoe sapo, XpomMocombl, (PYHKIIMOHaJbHAas TEHOMHKA. MeXaHU3MBbI
nponudepanuu, nuddepeHnpoBku, crapeHuss u rudenu kietok. «lludpoBas knerka» —
OononHpopMaTnyecKue MO (PYHKITMOHUPOBAHUS KICTKH.

JdemMoHcTpanuu



Tabmuubl u cxembl: «KHU3HEHHBIN TUKI KIETKW», «MHTO3», «CTpOEHHE XPOMOCOMY,
«Pennukanus JITHK.

ObopynoBaHKe: CBETOBOM MUKPOCKOII, MUKpOTIpenaparsl: «MHTO3 B KJIETKaX KOpEeIKa
TYyKay.

JlaboparopHasi pabora «/3ydeHne XpoMoCcOM Ha TOTOBBIX MUKPOIIpENapaTax».

Jlaboparopnasi pabora «HaOmoneHne MuTO3a B KJIETKaX KOHYMKA KOPEIKa JyKa (Ha
TOTOBBIX MUKpOIIpEnapaTax)».

Tema 9. CTpoenne u GQyHKIMHM OPraHM3MOB

buonorunueckoe pasHooOpazue opraHu3MoB. OJHOKJIETOYHBIC, KOJIOHUAJIbHBIE,
MHOTOKJIETOYHBIE OpPIraHU3MBI.

OCOOEHHOCTH CTPOEHUSI U JKU3HEACSITEIBHOCTH OJHOKJIETOYHBIX OpPTraHU3MOB.
bakTepun, apxeu, OTHOKIETOUYHbIE TPUOBI, OJTHOKIETOUYHbIE BOAOPOCIIH, IPYTrUe€ MPOTHUCTHI.
KonoHuabHbIE OpraHU3MBI.

B3anmocCBsA3p yacTeld MHOTOKJIETOYHOTO OpraHu3Ma. [KaHW, OpraHbl M CHCTEMBI
opranoB. OpranusMm Kak equHoe 1nenoe. ['omeocras.

Tkanu pacteHuil. Tumbl pacTUTENbHBIX TKaHEH: oOpa3oBaTenbHas, I[OKPOBHAs,
MpPOBOJAIIASL, OCHOBHasg, MexaHudeckas. OcCOOEHHOCTH CTpOeHUsd, (QYHKUMA U
PAaCIOJIOKEHUS TKAHEW B OPraHax pacTCHUM.

TkaHu KUBOTHBIX M 4YeJNOBEKA. THUIBI JKUBOTHBIX TKAaHEW: OJNUTEIUAIbHAs,
COEMHUTEINbHAs, MbIllICUHAast, HepBHas. OCOOEHHOCTH CTPOCHMSI, PYHKLIUN U PACTIONOKEHHUS
TKaHE B OpraHax XMBOTHBIX U YEJIOBEKA.

Opranel. BereratuBHbIE W Te€HEpaTUBHBIE OpraHbl pacTeHHil. OpraHbl U CUCTEMBI
OpPraHOB KUBOTHBIX U 4yesoBeka. DyHKIMM OPraHOB U CUCTEM OPTaHOB.

Omnopa Tema opranusmoB. Kapkac pacrtenuii. CKeneTbl OJHOKJIECTOYHBIX U
MHOTOKJIETOYHBIX JKMBOTHBIX. HapyxkHblil M BHYTpeHHMH ckeneT. CTpO€HHWE W THUIBI
COCAMHEHNS KOCTEN.

JIBi>keHHEe OpraHu3MoB. JIBHXKEHHE OJHOKJIETOYHBIX OPraHU3MOB: aMEOOUIHOE,
KI'YTUKOBOE€, PECHMYHOE. J[BMKEHHE MHOTOKJIETOYHBIX PACTEHHWW: TPONMU3MbI M HACTHUH.
JIBM>KeHHEe MHOTOKJIETOYHBIX >KMBOTHBIX M YEJIOBEKa: MbllieyHass cucrema. Pedrekc.

CxkeneTHbIe MBIIIIBI U UX padoTa.



IIntanue opranusmoB. [lornomenue BOABI, YIVIEKUCIOTO Ta3a W MUHEPAIBHBIX
BEILIECTB pacTeHUsIMU. IIuTaHWe IKUBOTHBIX. BHYTPUIIONIOCTHOE W BHYTPHUKIETOYHOE
nuueBapeHue. [IlutaHue Mo3BOHOYHBIX MUBOTHBIX. OTHENbl MUILEBAPUTEIBLHOTO TPAKTA.
[InmeBapurenbHble xenesbl. [IumesapurenpHas cucteMa 4yenoBeka.

Jlpixanue opraHu3moB. JlpixaHue pacteHuid. Jpixanue >kuBOTHBIX. Juddys3us razos
yepe3 MOBEPXHOCTh KieTKH. KoxHoe npixanue. [[pixarenpHas moBepXHOCThb. JKabepHoe u
JNEroYHOE JbIXaHWe. J[pIXaHWE TIMO3BOHOYHBIX YKUBOTHBIX M YEJIOBEKA. DBOJIIOIUOHHOE
YCIIO)KHEHUE CTPOCHHUS JIETKMX MMO3BOHOYHBIX )KMBOTHBIX. [[pIXaTelbHasi CUCTEMA YETIOBEKa.
MexaHn3M BEHTWIALMM JETKMX Yy MTHALl M MICKONMUTAKOKX. Perynsauus apIxaHwus.
JlpixaTenbHbIe 00BEMBI.

TpancnopT BelIECTB y OpraHu3MOB. TpaHCHOPTHBIE CHCTEMBI PACTEHUU. TpaHCIOPT
BEIIECTB y KUBOTHBIX. KpoBeHOCHas cucremMa u €€ opraHbl. KpoBeHOCHass cucrema
ITI03BOHOYHBIX XUBOTHBIX M 4esioBeka. Cepaue, KpOBEHOCHBIE COCYIbl M KpoBb. Kpyru
KpOBOOOpAIIeHUsl. OBOJIOLMOHHBIE YCIOXHEHUS CTPOCHHMS KPOBEHOCHOW CHUCTEMBI
MO3BOHOYHBIX KUBOTHBIX. PaboTa cepaua u e€ perynsuus.

Brinenenne y opranusmoB. Beigenenue y pacteHud. BeineneHuwe y KHBOTHBIX.
CokparutenbHble Bakyodu. Oprasbl BblaeneHus. PuibTpanus, CeKpeuus U oOpaTHOE
BCAaChlBaHME KaK MEXaHM3Mbl paboTbl OpraHoB BblaeneHUs. CBs3b MOJOCTH Tela C
KPOBEHOCHOW M BBIIEIUTEIBHOM CHCTEMaMHU. BplneleHHE y NMO3BOHOYHBIX >KMBOTHBIX M
yenoBeka. [louku. Crtpoenwe u (QyHkimonupoBanue Hedpona. OOpa3zoBaHHEe MOYH Y
YeJI0BeKa.

3amura y OpraHu3MoB. 3alliTa y OJHOKJIETOYHBIX OopraHu3MoB. Cropsl OakTepuil u
LIUACTHl MPOCTEHINMX. 3allluTa y MHOTOKJIETOYHbIX pacteHud. Kyrtukyma. Cpencrtsa
MMACCUBHOU Y XUMHYECKOHN 3aIUThl. OUTOHIIUIHI.

3ammra y MHOTOKJIETOYHBIX MMBOTHBIX. [IOKpOBBI M HMX MNpOM3BOAHBIE. 3anuTa
opranu3ma or Oone3Hedl. MmmyHHas cuctema uenoBeka. KieTOuHbII M TymMOpaibHBIN
UMMYHUTET. BpoxaéHubsli U mnpuoOpeTéHHbI crneuuduueckuii UMMyHUTET. Teopus
KJIIOHaJIbHO-ceNeKTuBHOro uMmmyHutera (II. Opmux, ®. M. bepuer, C. Tonerasa).
BocnanurensHple OTBETHI OPraHu3MoOB. Poib BpOXIAEHHOIO HMMMYHUTETA B Pa3BUTHU

CHUCTEMHBIX 3a00JIEBAHUM.



PazgpaxuMocTs M peryimsinms y OpPraHu3MOB. Pa3npa)kmMocTh y OJHOKJIETOYHBIX
opranu3MoB. Takcucel. PazapaxuMocTp U peryisinus y pacTteHuil. PocToBbie BemecTBa U Ux
3Ha4YECHHUE.

HepBHas cuctema u peduexktopHas peryiasuus y *KUBOTHbIX. HepBHas cucrema u eé
OTJEJIbl. DBOJIOLIMOHHOE YCIIOKHEHHE CTPOEHUS HEPBHOW CUCTEMBI Y KMBOTHBIX. OTIEIBI
TOJIOBHOTO MO3Ta MO3BOHOYHBIX KUBOTHBIX. Pedrekc u pednexkropras nyra. bezycnoBubie u
YCIIOBHBIE PE(IICKCHI.

I'ymopanbHast perynsiuus U 3HIOKPUHHAs CUCTEMA >KMBOTHBIX M yejoBeKa. JKemnesbl
ODHIOKPUHHOW CHUCTEMBI M HMX TOPMOHBI. [lelicTBHEe TOpMOHOB. B3anMMOCBSI3p HEPBHOU M
SHAOKPUHHOM cucTeM. [ unorasamo-runodusapHas cuctema.

JemoHCcTpauun

[Toptpert: U. 11. I1aBnoB.

Tabmumpl u cxeMbl: «OIHOKIETOYHBIE BOJOPOCIN», «MHOTOKIETOYHBIE BOJOPOCIN,
«bakrepun», «lIpocrenmme», «Opranel LIBETKOBBIX pacTeHH», «CHCTEMBI OpPraHOB
[I03BOHOYHBIX JKMBOTHBIX», «BHYTpEHHEE CTpOCHUE HACEKOMBIX», «TKaHM pacTeHun»,
«Kopuessie cuctembl», «CtpoeHue credns», «CTpoeHHE JHCTOBOM IUIACTUHKWY, « TKaHU
KUBOTHBIX», «CKeneT uenoBekay, «llumesapurenbHas cucremay, «KpoBeHoCHas cucrteMay,
«/lpixaTenbHas cucrema», «HepBHas cucrema», «Koxa», «MplmieuHas cucremMay,
«BbimenurensHas — cucrema»,  «IHIOKpUHHAs ~ cucrema», «CTpOEHME MBI,
«MmmyHnurer», «KumeunononoctHeie», «Cxema MNUTaHUS pacTeHui», «KpoBeHOCHBIE
CUCTEMBI II03BOHOYHBIX JKHUBOTHBIX», «CTpoeHue ruapsl», «CTpoeHue IUIaHapUn»,
«BHyTpeHHee cTpoeHue N0KIeBOro uepss», «HepBHas cucrema poeio», «HepBHas cucrema
marymku», «HepBHas cucrema npecMmbikaromuxcs», «HepBHas cucrema ntuny, «HepeHas
cucTeMa MmiekonuTaromux», «HepBHas cuctema yenoBeka», «Pediexcey.

O6opynoBaHue:  CBETOBOM  MHMKPOCKOI,  MHUKpPOIpEnapatbl  OJHOKJIETOUYHBIX
OpPraHW3MOB, MHUKpOIIpEnapaTbl TKaHEH, PAKOBHUHBI MOJUIFOCKOB, KOJIJIEKIIMM HACEKOMBIX,
UTJIOKOXUX, JKUBBIE HK3EMIUISIPbl KOMHATHBIX PACTEHUW, TepOapuu pPACTEHHM pa3HbIX
OTZEJIOB, BJAXHBIE IIpErnaparbl KUBOTHBIX, CKEJIETbl IO3BOHOYHBIX, KOJUIEKLIUH
OECIO3BOHOUHBIX JKUBOTHBIX, CKEJIET YelloBeKa, 00OpyJoBaHHE [UIsl JIEMOHCTpaLluU
MOYBEHHOTO M BO3AYLIHOTO NMUTaHUS PACTEHMM, paCIICIUIEHUs Kpaxmala U OEJIKOB MO/

JeicTBUeM (PEpPMEHTOB, OOOpYAOBaHHWE HJisi JEMOHCTPAIMHM OIBITOB IO W3MEPEHUIO



KU3HEHHOM EMKOCTH JIETKMX, MEXaHHM3Ma JbIXaTEJIbHbIX IBHKEHHI, MOJEIU TOJOBHOIO
MO3ra pa3jInyHbIX )KUBOTHBIX.

JlaGopaTopHas padora «/3yueHne TKaHel pacTeHUIN.

JlaGopaTopHas padora «/3yueHne TKaHEeH JKUBOTHBIX».

JlaGopaTopHasi padora «/3yueHre OpraHoB IBETKOBOT'O PACTCHHUS.

Tema 10. PazMHOkeHHe M pa3BUTHE OPraHM3MOB

@DopMbI pa3MHOXKEHUSI OPraHU3MOB: Oecronoe (BKJIIOYash BEreTaTUBHOE) U TOJIOBOE.
Bunpl 6ecrionoro pa3sMHOXKEHHUsS: TOYKOBAHKE, CIIOPYIISLUS, (pparMeHTaIus, KIOHUPOBAaHUE.

[TonoBoe pa3mHoxkeHue. IlomoBeie KieTkH, WM rameTsl. Meiio3. Cragum meiiosa.
IToBenenne xpomMocoMm B wMmenosze. KpoccunroBep. buosiornueckuii cmbICa MeHo3a |
ITOJIOBOTO Tporecca. Meno3 u ero MecTo B )KU3HEHHOM LIUKIIE OPTraHU3MOB.

[IpenzaponpimeBoe paszButue. [ameroreHe3 y JKUBOTHBIX. lloyioBbIE JKenme3sl.
OOpazoBaHue 1 pa3BUTHE MOJOBBIX KJIETOK. CiepMaToreHes u oorenes. CTpoeHue NoJ0BbIX
KJIETOK.

Omoa0TBOpEHNE U SMOPUOHATIBHOE Pa3BUTHE KUBOTHBIX. CIIOCOOBI OIIOIOTBOPEHUS:
Hapy>KHO€, BHyTpeHHee. [lapTeHorenes.

NHauBHyalbHOE pa3BUTUE OPraHuW3MOB (OHTOreHe3). OMOPHOJIOTHS — HayKa o
pa3BUTHM oOpraHu3mMoB. MopdoreHe3 — oaHa U3 TIAaBHBIX MPOOJEM SMOPHOJIOTHUH.
Konnenuus mopdorenoB u moaenu mopdorenesa. Ctaaun >MOprUOTreHe3a KMBOTHBIX (HA
npumepe  asarymku).  Jpobnenune. Tumbl  apoGnenus.  [lerepMUHUpPOBaHHOE U
HEJICPMUHHPOBaHHOE JpoOsieHne. bnactyma, Ttumbl Onactyn. OcoOCHHOCTH JPOOJICHHS
MJIEKOMUTAIOIIMX. 3apOIbIIIEBbIE JMCTKHU (racTpyisiuus). 3aKiajKka OpraHOB U TKaHEW W3
3apOABIIIEBBIX JIMCTKOB. B3anMMHOE BIMsSHHE YacTed pa3BHBAIOLIEIOCS 3apojbllua
(omMOpuoHanbHas WHAYKIUA). 3akiajka IUlaHa CTPOEHUS >KUBOTHOTO Kak pe3yibTaT
MepapXUUYECKUX B3aUMOJACHCTBUIN reHOB. Biusinne Ha S MOpHOHANIBHOE PAa3BUTUE PA3TUYHBIX
(bakTOpOB OKpPYKAIOIIEH CPeibl.

Poct u pasButue xuBOTHBIX. [locTamMOpuoHnanbHbId mepuoi. Ilpsimoe u Hempsimoe
pa3sutue. Pa3Butne ¢ meramopo3oM y O€ClO3BOHOYHBIX W TO3BOHOYHBIX >KUBOTHBIX.
buonornyeckoe 3Ha4Y€HHE NPSIMOTO M HENPSMOIO pPa3BUTHs, HMX PaCIpOCTPAHEHHE B

npupone. Tumel pocra KMBOTHBIX. (DAKTOPBI PETYNSIIMM POCTA KUBOTHBIX M YEJIOBEKA.



Cragun mocTAMOpUOHAIBHOTO Pa3BUTHUS Y KMBOTHBIX M 4enoBeka. [leproasl oHTOreHes3a
yenoBeka. CTapeHue U CMepTh KaKk OMOJIOTHYECKHUE MPOLIECCHI.

Pasmuoxenune u pa3sutue pacrenuid. ['amerodut u cnopodur. Meiio3 B KHU3HEHHOM
nukie pacrenuit. OOpazoBaHWe CHop B TMporecce Mehosa. ['amMeTroreHe3 y pacTeHUH.
Omnog0TBOpPEHHE W PA3BUTHE PACTUTEIBHBIX OpPraHW3MOB. [[BOWHOE OILUIOAOTBOPEHHUE Yy
LBETKOBBIX pacTeHuil. OOpa3oBaHKE U Pa3BUTHE CEMEHH.

MexaHn3MBbl PETYISLAA OHTOT€HE3a Y PACTEHUN U )KUBOTHBIX.

JdeMoHCcTpanuu

[Toprpetsr: C. I'. Hapammn, X. HInemas.

Tabmuubr u  cxembl: «BereratuBHOe  pa3MHOXeHHe», «Tumbl  Oecrnoioro
pasMHOXKEHUsD»,  «Pa3MHOXkeHHe  XIaMHIOMOHaIb»,  «Pa3MHOXEHHE  DBIVIEHBIY,
«Pa3sMHO)eHue ruape», «Meno3», «XpomocoMbl», «l'amerorenes», «CTpoeHue
AWLEKIETKA U CIepMaTro3onsia», «OCHOBHBIE CTaJuM OHTOreHe3a», «lIpsimoe m Henpsmoe
pasButue», «Pa3zButme manckoro xyka», «Pa3zButme capanum», «Pa3BuTue JSTYHIKW»,
«/IBOMHOE OIIOIOTBOPEHME y LBETKOBBIX pacTeHui», «CTpoeHHE CEMSIH OJHOJOJIBHBIX U
IBYIOJIBHBIX PACTEHUI», « KU3HEHHBIN LIMKI MOPCKOM KamyCThD), < KW3HEHHBIN LUK MXa»,
«OKW3HEHHBIN UK NAMOPOTHUKA», « KU3HEHHBIN LIUKIT COCHBDY.

OO6opynoBaHMe:  CBETOBOM  MMKpPOCKON,  MHUKpOIpenaparbl — SHIEKIETOK U
CIIEpPMATO30UI0B, MOAENb «LIMKII pa3BUTHSA JIATYILIKI.

JlabopaTopnass pabdora «l3ydyeHHe CTPOEHMS TMOJIOBBIX KIETOK Ha TOTOBBIX
MHKpOIpenapaTrax.

IIpakTuueckas padora «BrisiBlIeHME TPU3HAKOB CXOJICTBA 3apOJIbIIICH MO3BOHOUYHBIX
AKUBOTHBIX).

JlabopaTopHas padora «CTpoeHUE OPraHOB Pa3MHOKEHUS BBICIIUX PACTCHUIN».

Tema 11. 'eHeTHKa — HaAyKa 0 HACJIEACTBEHHOCTH M U3MEHYHUBOCTH OPraHU3MOB

Ucropusi craHOBICHUST U pa3BUTHS TEHETUKU Kak Hayku. Padoter I'. Mennens, I'. ae
®puza, T. Moprana. Poiib oTedecTBEHHBIX YU€HBIX B pa3BuUTHM reHetuku. Padoter H. K.
Konsrosa, H. 1. BaBunosa, A. H. benozepckoro, I'. JI. Kapneuenko, 0. A. ®ununueHko,
H. B. TumodeeBa-PecoBckoro.

OCHOBHBIE TE€HETMYECKHE TOHATUS M CUMBOJBI. [ OMOJOTHYHBIE XPOMOCOMBI,

AJUICJIBHBIC I'CHBI, AJIbTCPHATHBHLIC IIPHU3HAKH, I[OMHHaHTHBII;'I u peHeCCHBHBIfI IIPU3HAK,



TOMO3HUT0Ta, TeTEPO3UTOTA, YUCTASI TUHUS, THOPUIBI, TeHOTHIL, (heHOTUT. OCHOBHBIE METOIBI
T€HETUKU: THOPUI0JIOTHUECKUH, IIMTOJIOTUYECKUNA, MOJIEKYISIPHO-T€HETUYECKHA.

JdemoHcTpauumn

IToprpetsr: I'. Mennens, I'. ne ®pus, T. Mopran, H. K. Konsnos, H. U. Basuios, A. H.
benozepckuit, I'. [I. Kapneuenko, 10. A. ®unumnuenko, H. B. Tumodeen-Pecosckuii.

Tabnuie! 1 cxembl: «MeToIbl TeHETUKINY, «CXEeMbI CKPEIMBAHUS.

JlaboparopHnasi padora «JIpozoduia kak 00bEKT FTeHETUYECKUX UCCICOBAHUINY.

Tema 12. 3aK0OHOMEPHOCTH HACTEACTBEHHOCTH

Mounorubpunnoe ckpeuBanue. [lepBoiii 3akoH Menzaens — 3aKOH €IMHOOOpa3Hs
ruOpuI0B nepBoro nokosneHus. [Ipasuio nomunupoBanusi. Bropoii 3akon Menenst — 3akoH
pacueryieHds Tpu3HakoB. lluTosiormyeckrue OCHOBBI MOHOTHOPHUIHOIO CKpEIIUBAHUS.
['uniore3a ynCTOTHI raMeT.

AHanmuzupyroniee  ckpeuuBaHue.  [IpoMexyTouHbId  XapakTep  HAcCIEHOBaHUS.
Pacmieruienne nmpru3HakoB NMpyU HEMOJIHOM JOMUHUPOBAHUM.

HuruOpuaHoe ckpemmuBanue. Tpetuit 3akoH MeHaenss — 3aKOH HE3aBUCHUMOTO
HacJieJJOBaHUs MPU3HAKOB. [{uTomornueckue OCHOBBI AUTHOPUTHOTO CKPEITUBAHMUS.

CuerieHHoe HacienoBanue npusHakoB. Paboter T. Moprana. CrenieHHoe
HACJICIOBAHUE T€HOB, HAPYLICHUE CLEIUICHUS MEXAy IeHamMu. XPOMOCOMHAS TEOpHUs
HACJICJICTBEHHOCTH.

I'eneruka nosia. XpoOMOCOMHBIN MEXaHU3M OIpPEAEIEHUA 0Ja. AYyTOCOMBI U MOJIOBBIE
XpOMOCOMBI. ['OoMOraMeTHbIil U rereporaMeTHbIN MoJ. ['eHeTndeckas CTpyKTypa ITOJOBBIX
xpomocoM. HacnegoBanue nmpu3HaKoB, CHETUVIEHHBIX C MTOJIOM.

I'enotnn kak nenoctHas cucreMa. lIneroTpornuss — MHOXKECTBEHHOE IEHUCTBUE T'€HA.
MHOKECTBEHHBIN ajienu3M. B3anmMoaencTBue HeaJulebHBIX T€HOB. KOMILIEMEHTapHOCTS.
Onucras. [lonumepus.

['eHeTYeCKMN KOHTPOJIb PA3BUTUSL PACTCHUM, >KUBOTHBIX M YEJIOBEKA, a TaKKe
(hU3MOIOTUYECKUX TIPOIIECCOB, TIOBEJICHHUS W KOTHUTUBHBIX (yHKIUNA. ['eHeTHueckue
MEXaHU3Mbl CHMOMOTEHE3a, MEXaHU3MbI B3aUMOJICUCTBHS «XO35UH — TApa3uT» U «XO35UH —
MUKpOOMOM». ['eHeTHYecKkre acleKThl KOHTPOJsS W HM3MEHEHHs HACIeJICTBEHHOMN
“H(pOpMAaITUU B MOKOJEHUSIX KJIETOK U OPTaHU3MOB.

JdemoHcTpanumn



IToprpetsr: I'. Mennens, T. Mopras.

Ta6muier 1 cxembl: «IIepBoIii 1 BTOpoit 3akoHbl Menaens», « Tpetuit 3akon MeHens»,
«Ananusupyromiee  ckpemmBaHue», «HemomHoe — momunupoBanue», — «ClLemieHHoe
HAaCJIe0OBaHWE TMPHU3HAKOB Yy apo3odmib», «l'eHetnka mona», «KapuoTum denmoBekay,
«Kapuotun  npozoduins»y, «Kapuorun  nTHUIBD), «MHOXKECTBEHHBIA  aJlJICIU3M,
«B3anmoaencTBrIe reHOBY.

O6opynoBanue: MoAelb JUIsl JEMOHCTPAIlMM 3aKOHOB eauHOOOpa3us THOpPHUIOB
NEPBOr0 TMOKOJEHUS M PACLICIUICHUS MPU3HAKOB, MOJEIb ISl JIEMOHCTPALMM 3aKOHA
HE3aBUCHMOTO HACJIECJAOBAaHHUS IPU3HAKOB, MOJIECNb I JIEMOHCTPALMU CLETJIEHHOIO
HaCJIeI0BaHUS PU3HAKOB, CBETOBOM MUKPOCKOM, MUKpoIipenapar: «JIpozoduay.

IIpakTuyeckas padora «/3ydyeHue pe3yabTaTOB MOHOTHOPHIHOIO CKPEIIUBAHUS Yy
JPO30(UITBD.

IIpakTuyeckass padora «/I3ydyeHuwe pe3ylnbTaTOB IUTHOPUIIHOTO CKPEIIMBAHUS Y
JPO30(UITBD.

Tema 13. 3aK0HOMEPHOCTH U3MEHYHUBOCTH

B3aumogeiicTBue reHotuna u cpenbl npu popmupoBaHuu peHotuna. M3MEHYMBOCTH
NpU3HAKOB. KadecTBEHHbIE W  KOJMYECTBEHHBIC MPU3HAKU. Buapl HW3MEHYMBOCTU:
HEHACJICCTBEHHAS Y HACJICICTBEHHAS.

MoaudukanroHHas U3MEHYMBOCTh. Poib cpebl B hopMupoBanuu MoAuUKAITMOHHON
n3MeHuUMBOCTH. Hopma peakuuu npusHaka. BapuanmoHHBIA psAx M BapUalMOHHAs KpUBas
(B. Horanncen). CporicTBa MOIU(MDUKAITMOHHONW W3MEHUYUBOCTH.

['eHoTunyeckass M3MEHUYMBOCTHh. CBOWCTBA TE€HOTUIMYECKOW W3MEHYMBOCTH. Bubl
TeHOTUITMYECKOU U3MEHYMBOCTH: KOMOMHATHBHAS, MyTAIIHOHHAS.

KombOunaTuBHas n3MeHYUBOCTh. Mei03 1 MOJI0BOM MpollecC — 0CHOBA KOMOMHATUBHOM
M3MEHYMBOCTU. PoOiab KOMOWHATHMBHONW WM3MEHYMBOCTH B CO3JaHUU T'€HETHYECKOTO
pa3Ho00pasus B peiesax OJHOTO BUA.

MyTalnmoHHas W3MEHYMBOCTh. BHUAbl MyTalMil: T€HHbIE, XPOMOCOMHBIEC, T€HOMHBIE.
CrnoHTaHHblE U WHIYLUUMPOBAaHHbIE MyTaluu. SIIepHbIE U IUTOIUIA3MATUYECKHE MYTAIIUU.
ComaTtnueckue W nojioBble MyTauuu. [I[puunHbl BO3HUKHOBEHUSI MyTalluid. MyTareHsl U UX

BIMSHUE HAa  OpPraHU3Mbl. 3aKOHOMEPHOCTH  MYTAallMOHHOIO  IIpolecca.  3aKOH



FOMOJIOTHYECKUX PSAJ0B B HacliencrBeHHor uaMeHunBocTu (H.M. BaBuno). BuesngepHas
MU3MEHYUBOCTD U HACIIEICTBEHHOCTb.

ONUTreHeTHKa U SMUTeHOMHKA, POJIb AMUTCHETHYECKUX (PaKTOpPOB B HACIIECIOBAaHUH U
M3MEHYUBOCTH (DEHOTHUIMMYECKUX MPU3HAKOB Y OPTaHU3MOB.

JdeMoHCcTpanuu

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

Tabmuupbr 1 cxembl: «Buabsl n3meHunBOCTH», «MoauduKanmoHHash U3MEHUYHUBOCTHY,
«KomOuHaTHBHAsT M3MEHUYMBOCTB», «Meho3», «OmnogorBopeHue», «l eHeTuueckue
3a00JIeBaHuUs YEeNIOBEKaY, «BUIabl MyTaluity.

OOopynoBaHue: >XKUMBbIe M repOapHble dK3eMIUIIPhl KOMHATHBIX PACTEHUM, PUCYHKU
(boTorpadun) )KMBOTHBIX C Pa3IMYHBIMU BUIAMU U3MEHYHUBOCTH.

JlaGopaTtopnass paGora «lccrnenoBaHue 3aKOHOMEPHOCTEH MOIU(PUKAIIMOHHON
n3MeHuuBocTU. [locTpoeHne BapualimoOHHOrO psiia ¥ BApUALIMOHHON KPUBOD.

IpakTuyeckas padora «MyTtauuu y 1po30(uisl (Ha TOTOBBIX MUKpPOIIpENapaTax).

Tema 14. I'eHeTnKa 4yen0BeKka

Kapuotun yenoBeka. MexyHaponHas IporpaMMa HCCIIEIOBaHUS T'€HOMa 4eIOBeEKa.

MeTtoabl V3Y4YEHUS T€HETUKHU YeJI0BEKa: reHeaJIOTUYECKUH, OM3HEIOBEIH,
LUTOT€HETUYECKU, MOMYJISLIMOHHO-CTATUCTUYECKHH, MOJIEKYJISIPHO-T€HETUUECKHM.
CoBpemMeHHOE ONPEIECITICHUE FEHOTHMA! MTOJTHOTEHOMHOE CEKBEHUPOBaHUE,

TCHOTUIIMPOBaHUE, B TOM umcie ¢ momoipio I1IIP-ananu3a. HacnencTBennsie 3a001eBaHms
YyesoBeKa. ['@HHble M XpPOMOCOMHBIE O0JIe3HH deloBeka. bolie3HM ¢ HacieICTBEHHOMN
MPEIPACTIOIOKEHHOCTHIO. 3HAYEHUE MEIUIIUHCKON T'€HETUKH B MPEIOTBPALICHUN U JICYEHUN
reHEeTHYeCKuX  3a00jeBaHMil  dYeloBeKa. MEIHKO-TEHETHYSCKOEe  KOHCYJIBTHPOBAHUE.
CtBONIOBBIE KIETKH. [[OHATHE «T€HETUUECKOTO TPy3a». ITUUECKUE aCTIEKThI NCCIEAOBAHUM B
00J1acTh pelaKTUPOBaHUSI FT€HOMA U CTBOJIOBBIX KJIETOK.

['enetndeckue GaxToOpbl MOBHIIIICHHOW YYBCTBUTEIHPHOCTH YEJIOBEKA K (U3UIECKOMY U
XUMHUYECKOMY 3arpsA3HCHUIO OKpYyXawouiel cpeabl. ['eHeTnueckas mpeapacrioiokeHHOCTh
YeJIOBEKA K MATOJIOTHSIM.

JdemoHcTpanuu

Tabmuiet 1 cxembl: «Kapuotun yenoBekay, «MeToAbl U3yUYEeHHS] TEHETUKU YEJIOBEKaY,

«I"eneTnueckue 3a00JIEBAaHNS YCTIOBEKAY.



IIpakTHyeckas padora «CocTaBlI€HHE U aHATIU3 POJIOCIOBHOMN.

Tema 15. Cenrekuusi opraHuzMoB

JlomecTHKanus M CeleKUHs. 3apoKJICHUE CEeJIEKUUU U JAoMecTukanuu. Yuyenue H. W.
BaBunoBa o LleHTpax NpOUCXOXAECHUS M MHOrooOpasusl KyJbTYpHBIX pacTeHuil. Poib
CEJIEKIINU B CO3JaHUU COPTOB PACTEHUM M MOPOJ KUBOTHBIX. COpT, MOpOJa, TaMM. 3aKOH
TOMOJIOTHYECKHUX PSAJOB B HACIEACTBEHHOW m3MeHunBocTH H. M. BaBunoBa, ero 3HaueHue
JUTS CEJIEKIIMOHHOM paOOTHI.

Metoasl  celeKIMOHHOM — paboThl.  McKyccTBeHHBIH ~ OTOOp:  MacCoBBIH U
WHIUBUTyAJIbHBIA. DTanmbl KOMOWHAIIMOHHOW ceneKinuu. VIcmbITaHue MpOU3BOIUTENCH IO
noToMcTBy. OTOOp IO TEHOTUITy C MOMOIIBIO OLIEHKH (DEHOTHUIIa MOTOMCTBAa U OTOOpP IO
reHOTUIy ¢ nomouipto ananusa JHK.

HckyccTBeHHBIM MyTareHe3 Kak METOJl CENEeKIMOHHON paboThl. PamuanvoHHBIA U
XUMUYECKUNA MyTareHe3 KaK HCTOYHMK MYyTaluid y KyJbTYpHBIX (OpM OpTraHU3MOB.
Hcnonb3oBaHWe TEHOMHOTO pEIaKTUPOBaHUS U METOJI0B pekomOuHaHTHhIX JIHK s
MOJIy4YEHHUsI UCXOJHOTO MaTepuraa sl CEJICKINH.

[lonyyenune mnonumionaoB. BHyTpuBuaoBas ruOpuau3anus. bIM3KOpOACTBEHHOE
CKpeuiMBaHue, WM HHOpuAMHI. HepoAcTBEHHOE CKpeluBaHWE, WM ayTOPUIAUHT.
I'erepozuc u ero mnpuunHbl. lcnosb3oBaHue rerepo3uca B cenekuumu. OtnanéHHas
rubpuauzanus. [Ipeogonenne O6ecriognss MEKBUIOBBIX THOPUAOB. JlOCTHXKEHUS CENIEKIIUU
PACTEHHI U )KUBOTHBIX. «3€JIEHAsT PEBOITIOLIHS.

CoxpaHeHue U U3y4YEHUE TEHETUUYECKUX PECYPCOB KYJIbTYPHBIX PACTCHUN U UX JUKUX
poauyer s CO3/laHHsS HOBBIX COPTOB M THOPUIIOB CEIbCKOXO3SUCTBEHHBIX KYJIBTYP.
N3ydeHue, cCOXpaHEHHE U YIIPABICHUE T€HETHUYECKUMU PECYPCAMHU CEIBCKOXO03AMCTBEHHBIX
Y MIPOMBICJIOBBIX )KMBOTHBIX B LIEJISX YJIYUYIICHUS CYIIECTBYIOIINX U CO3/IaHUSI HOBBIX MOPOI,
JVUHUA M KPOCCOB, B TOM YHCIIE C MNPUMEHEHUEM COBPEMEHHBIX METOJOB HAYUYHBIX
HCCIIEIOBAHNM, IEPEOBBIX UJEH U IEPCIIEKTUBHBIX TEXHOIOTHM.

JdemoHcTpanuu

[Toptpetsr: H. W. BaBuiios, U. B. Muuypun, I'. /I. Kapneuenko, I1. I1. JIykpsinenxko, b.
JI. Acraypos, H. Bopnoyr, JI. K. benses.



Tabmuubr u cxembl: «lLleHTpbI TPOUCXOXKACHUS W MHOTO0Opaswsi KyJIbTYPHBIX
pacTeHmin», «3aKOH rOMOJIOTUYECKUX PSAOB B HACJIEACTBEHHOW M3MEHUHUBOCTH», «MeETOoIbI
ceneknumny», «Otnanéanas rudpuan3anus», «Myrarenes».

JlabopaTtopHass padora «lI3yueHne COpPTOB KyJIbTYpPHBIX pAaCTE€HHMHM U TOPOX
JOMAIIHUX KUBOTHBIX).

JlaGopaTopHas padora «/3yueHre METOIOB CENICKIIUA PACTCHUIN.

IIpakTuuyeckas padora «IIpuBuBKa pacTeHUN.

Ikcekypeust «OCHOBHBIE METOABI M JJOCTHXKEHUS CEICKIIMU PACTEHUN U )KUBOTHBIX (HA
CEJIEKIIMOHHYIO CTAHIIMIO, TNIEMEHHYIO (pepMy, COPTOUCIIBITATEIbHBIN yU4aCTOK, B TEIUTMYHOE
X035IUCTBO, B JIAOOPATOPHUIO arPOYHUBEPCUTETA UITU HAYYHOTO IIEHTPA)».

Tema 16. buorexHo10rust ¥ CHHTeTHYECKAas1 OMOJIOT U

OOBEKThI, UCTOJB3yeMble B OHMOTEXHOJIOTMHU, — KJIETOYHBIE M TKAHEBBIE KYJIbTYPBHI,
MUKpPOOPTAaHU3MBI, UX XapakTEepUCTHKA. TpaaulimoHHass OMOTEXHOJIOTHS: XJieOomeueHue,
MOJIy4YeHUE KHUCJIOMOJOYHBIX MPOAYKTOB, BHHOJETUE. MHKPOOMOIOTHYECKUII CHHTES.
OOBeKTH MHKpOOMOJIOTHYECKUX TexHoyoruil. [Ipom3BojacTBo Oenka, aMUHOKHCIOT H
BUTAMHUHOB.

Co3ganue TEXHOJOTMM W HWHCTPYMEHTOB  IICJIICHANPABICHHOIO HW3MEHEHUA U
KOHCTPYUPOBAHUSI TE€HOMOB C LEJIbIK MOJYYEHUS OpPraHU3MOB U HX KOMIIOHEHTOB,
coJiep KallluX HE BCTPEYAIOIIMECs B IPUPOI€ OMOCUHTETUUECKUE TTYTH.

Knerounas nHxenepusi. MeTobl KyJIbTYphl KJIETOK U TKAHEH PACTEHUM U )KUBOTHBIX.
Kpuobanku. Comatuyeckas ruOpuu3aius ¥ COMaTUYeCKuil amoprorenes. McmnonbpzoBanue
ranjaonIOB B CeNeKIUU pacteHuid. [lomydeHrne MOHOKIOHANBHBIX aHTUTEN. Mcnonb3oBaHue
MOHOKJIOHAJIbHBIX W  TOJHUKJIOHAJBHBIX aHTUTEN B MeaunuHe. VckyccTBeHHOE
OIUIOIOTBOPEHUE. PEKOHCTpYKIMS SIUIEKIETOK W KJIOHUPOBAHHWE >KMBOTHBIX. MeTon
TPAHCIUJIAHTALIMM  SIIep KIETOK. TEeXHOJIOTMH O3[I0POBJICHUS, KYJIbTUBUPOBAHUA U
MHKPOKJIOHAJIBHOT'O Pa3MHOXKEHUS CEIbCKOXO03MCTBEHHBIX KYJIbTYD.

XpoOMOCOMHass Y TIeHHasg UWHXeHepusa. VICKyCCTBEHHBIM  CHHTE3 TI€Ha U
koHcTpyupoBanue pexkomMOuMHaHTHRIX JIHK. Co3ganme TpaHCTEHHBIX  OPTraHU3MOB.
JIOCTHKEHUS W TMEePCHEKTHBBI XPOMOCOMHON M TE€HHOW WHXXEHEPUU. DKOJOTUYECKHE U

OTHYCCKHUC HpO6.H€MBI TE€HHOM HHXXCHCPHHU.



Meauuunckue OuorexHonmoruu. [loctreHomuas uudpoBas menuuuua. [1P-
auarHoctuka. MeTaOosoMHBIN aHalIM3, TEHOLIEHTPUYECKUI aHaIU3 MpoTeoMa YeaoBeKa JIs
OLICHKHM COCTOSIHUSI €T0 310pOBbs. VCronbp30BaHME CTBOJIOBBIX KJIIETOK. TapreTHast tepanus
paka. 3D-OmoumkeHepusi sl pa3pabOTKM (PyHIAMEHTAIbHBIX OCHOB MEIUITUHCKHUX
TEXHOJIOTHM, CO3JaHUSl KOMIUIEKCHBIX TKAaHEW COYETAHMEM TEXHOJOTHA TPEXMEPHOTO
OMonpUHTUHTA U cKaPOoIAMHTA TS peICHHs 33124 IePCOHATTM3UPOBAHHON MEIUIINHBI.

Coznanne BEKTOPHBIX BaKIMH C LIEJIbI0 00ECreueHUs: KOMOMHUPOBAHHOMN 3alllUThl OT
Bo30ynuteneii OPBU, ycraHoBieHHE MOJEKYJISIPHBIX MEXaHU3MOB (DYHKIIMOHUPOBAHUS
PHK-conepxamux BHpPYCOB, BBI3BIBAIOIIUX 0OCO00 OmacHble 3a00JIeBaHUSI YENOBEKa H
KUBOTHBIX.

JemoHCcTpauun

Tabmuupr u  cxemsl: «Vcnosb30BaHME MHMKPOOPTaHU3MOB B  MPOMBIIIJIEHHOM
IIPOU3BOACTBEY, «KieTouHas HHKEHEepUN», «I €HHAsI HHXKEHEPUs».

JlaGopaTopHas padora «/3yueHre 00beKTOB OMOTEXHOJIOTUI.

IIpakTHyeckas padora «llosrydeHre MOJIOYHOKHCIBIX TPOTYKTOBY.

IKCKypcus «bHOTEXHOIOTUS — BaKHEWIIAsI IPOU3BOAUTEIbHAS CUJIA COBPEMEHHOCTH

(Ha OMOTEXHOJOTUYECKOE IPOU3BOJICTBO).

11 KUIACC

Tema 1. 3apo:xkneHue U pa3BuUTHE 3BOJTIONUOHHBIX NPEACTABJICHNH B OMOJIOTUH

OpomonnonHas teopusa Y. JlapsuHa. IIpeanocbuikn BO3HHKHOBEHMS JapBUHHU3MA.
Kuznb u HayuyHas aesrenbHOCTh Y. JlapBuHa.

JIBrxymue cuibl 3Bofouuu BUAOB 1o Y. [lapBuHy (BbICOKass HHTEHCHUBHOCTb
Pa3MHOXEHUSI OPraHU3MOB, HACJEACTBEHHAs M3MEHYMBOCTh, OOph0a 3a CyIECTBOBAHME,
€CTECTBEHHBIN M HCKYCCTBEHHBIN OTOODP).

Odopmnenne cunrernyeckor teopun »sBomounn (CTD). He#TpanbHas Teopus
sBosonny. CoBpeMEeHHasl 3BOJIOLMOHHA OMOJIOTHS. 3HAUEHUE 3BOJIOLMOHHONW TEOPUHU B
(bOopMHPOBAHUN €CTECTBEHHO-HAYYHOW KApTUHBI MUDA.

JdemMoHcTpanuu



[Toptpetsr: Apucrorens, K. Jlunnen, XK. b. Jlamapk, 3. XK. Cent-Unep, XK. Kiosse, Y.
Hapsun, C. C. Yersepukos, 1. U. [lImaneraysen, [x. Xonaeiin, . K. benses.

Tabmuupl u cxemsl: «CucremMa xuBoi pupoas! (o K. JInauer)», «JlecTHUIA KUBBIX
cyuiectB (o Jlamapky)», «Mexanusm GOpMUPOBAHUS MPUCIOCOOJIEHUN y pacTeHUU H
#*UBOTHBIX (o Jlamapky)», «Kapra-cxema wmapmpyra nyremectsus Y. JlapBunay,
«Haxogxu Y. Jlapuna», «@DopMmbl O00ppOBI 3a cyliecTBoBaHuE», «llopoasl romyGei»,
«MHoroo6pa3zue KyiabTypHbIX QopM KamycTbl», «Ilopoasl JfoMalIHUX KUBOTHBIX», «Cxema
oOpa3zoBanusi HOBBIX BUAOB (o Y. [apBuny)», «Cxema COOTHOLIECHUS ABWUKYIIUX CHII
ABONTIOLUN», «OCHOBHBIE MOJIOKEHUSI CHHTETHUECKOW TEOPHUH 3BOITIOLIAN.

Tema 2. MUKPOIBOJIIONNS U €€ Pe3yJIbTAThI

[Tonynsauust Kak 3JIeMEHTapHas eauHuLa 3BoNoUMUA. COBpEMEHHbIE METOAbI OLEHKH
T€HETUYECKOr0 pa3HoO0pa3us U CTPYKTYphl Nonysiiuil. MiaMenenne renodoHaa Nomyasiuuu
KAK 3JIEMEHTAapPHOE 3BOJIIOLIMOHHOE SIBJICHHE. 3AKOH I'€HETUYECKOro paBHoBecus Jlx. Xapau,
B. BaiinGepra.

OnemeHTapHbIe (DAKTOPBI (ABMKYIIHME CHUJIbI) 3BOJIOUMU. MyTalMOHHBIN mpoliecc.
KomOunHatuBHast n3MeHUUBOCTh. Jlpelid reHoB — ciaydyailHble HEHAlpaBJIECHHbIE M3MEHEHUS
4acToT ajienedl B momysanusax. Id@ext ocHoBaTenss. DPPekT OyThUIOUHOrO TOPJIBIIIKA.
CHIKeHHE TEHETHYECKOro pa3HooOpasus: MpUYUHBI U cheAcTBus. llposBienue a¢dexra
apeiipa TeHOB B OONBIIMX M MallbIX MOMyJidauusx. Murpauun. M3onsuus MmOmyJisiuii:
reorpadudeckas (IpoCTpaHCTBEHHAs ), OMoIoTHUYecKas (PEernpolyKTUBHAS).

EctecTBeHHbIit 0TOOp — HampaBisOmui GakTop 3Botonuu. DopMbl €CTECTBEHHOTO
oTOOpa: IBMXKYIIUM, CTAOMIN3UPYIOIINM, pa3phIBaOIUi (qu3pynTuBHbIN). [TooBOM 0TOOD.
BO3HMKHOBEHHE 1 3BOJIFOLUS COLMAIBHOTO MTOBECHUS KUBOTHBIX.

[Ipucnoco0aeHHOCTh OPraHW3MOB KakK pPe3yJbTaT MUKPOAIBOMIONUU. BO3HUKHOBEHME
NpUCHIOCOONIEHU y  opranu3MoB. ApomMopdo3sl W uwavoagantanuu. llpumepsr
MPUCTIOCOOJICHUI Yy OpPTaHu3MOB: MOPGOJIOTHYECKUE, (HU3HUOIOTHUUECKUE, OMOXUMHUYECKUE,
noBezeHYeckrue. OTHOCUTENbHOCTh PUCIOCOOIEHHOCTH OPTaHU3MOB.

Bun, ero kputepuu u cTpykrypa. BugoobpazoBanue Kak pe3ylbTaT MUKPOIBOJIIOLHH.
W3onsuusa — ximoueBoit ¢aktop BuaooOpazoBaHus. I[lyTu um cnocoObl BHI000pa30OBaHMS:
ajuionarpuueckoe (reorpaduueckoe), CUMIATPUUECKOE (IKOJIOTUYECKOE), «MTHOBEHHOE)

(monumouaU3anys, ruopuan3aIus). JmuTenbHOCTh SBOTIOIMOHHBIX TIPOIIECCOB.



Mexanu3msl HopMHUPOBAHUS OHOJIOTHYECKOTO pa3HOOOpa3usl.

Ponp »BONMIOIMOHHONW OMOJNIOTMM B pa3pabOTKE HAYYHBIX METOJIOB COXPAHEHMUS
O6unopaszHooOpasus. MHUKPOIBOIIOLKSA M KOABOJIOLUA Mapa3uTOB U UX X031€B. MeXaHU3MBI
(dhopMHUpPOBaHUS YCTOMYMBOCTH K aHTHOUOTUKAM U CITIOCOOBI O0PHOBI C HEH.

JdeMoHCcTpanuu

[Toprpetsi: C. C. YerBepukos, 2. Maiip.

Tabmuupbl u cxembl: «MyTallMOHHAsE U3MEHUYUBOCTHY», «llomynsinmoHHast CTpyKTypa
BUJa», «CxeMa mposiBieHus: 3akoHa Xapau—BaiiHOepra», «/IBuxKyiine CHUIbI 3BOJIOLUNY,
«IKOoJIOTUYECKass U30JIALNS MOMYJSIIUA CeBaHCKON (openny», «l'eorpapuueckas U30IAIUSA
JUCTBEHHUIIBI CUOMPCKOW W JIMCTBEHHUIBI Jaypckoit», «llomynsiiMoHHbIE BOJIHBI
YUCJIICHHOCTH XMIIHHUKOB U XKepTB», «Cxema JEeMCTBUS €CTECTBEHHOIo 0TOOpay, «DopMbl
O00ppOBI 3a cymiecTBoBaHUE», «HAyCTpuanbHBI MenaHu3m», <«KUBblE HCKOMAeMbIEy,
«IToxkpoBUTENBCTBEHHAs OKpacKa >KMBOTHBIX», «lIpemyrnpexxnaromas okpacka »KUBOTHBIX,
«Du3nonornyeckue ajanTanymn, «ITpucnocoOseHHOCTh OpPraHU3MOB u ee
OTHOCHUTENBHOCTBY, «Kputepuu Buga», « Buasi-nBoitHukn», «CTpykTypa BHIAa B IPUPOIE»,
«Cnocobsl  BupooOpa3zoBanusi», «l'eorpaduueckoe Bug0oOOpazoBaHue TPEX  BHUJIOB
JAHJBIIICH, « DKOJIOTUYEeCKOE BUI000pa30BaHUE BUAOB CUHUILD, «IloMUIIonIbpl pacTeHUi»,
«KamycTHO-peieuHbIil THOpHUIY.

O6GopynoBanue: repdapuul pacTEHUM, KOJUIEKIIMM HACEKOMBIX, Uydesa MTHI] U 3Beper ¢
MpUMeEpaMH Pa3InIHBIX MPUCTIOCOOIEHUH, yydena NTHI] U 3Bepel pa3HbIX BUIOB, repOapuu
pacTeHul OJIM3KUX BUIOB, 00pa30BaBIINXCS PA3IMYHBIMU CIIOCOOAMHU.

JlaGopaTopHas padora «BbIsBiIeHHE NU3MEHYHUBOCTU Y 0COOCH OTHOTO BHUIAY.

JlaGopaTtopnasi padGora «lIpucrnocoOmeHusi OpraHM3MOB M WX OTHOCHTEIbHAS
11e71eCO00Pa3HOCTHY.

JlaboparopHnasi pa6ora «CpaBHEHHE BUIOB 10 MOP(OJIOTUYECKOMY KPUTEPUION.

Tema 3. Makpo3BoIIOLNS U €€ Pe3yJibTaThl

Meroabpl u3ydeHUST MaKpOAIBOJMIONMHU. [lasieoHTONIOTMYECKHE METOJbl  HM3yYEHHS
sBoonnu. Ilepexonupie Gopmbl U PUIIOTEHETUUECKUE PSAbI OPTAaHU3MOB.

buoreorpaduueckue metonpl m3ydeHus spoitonnu. CpaBHeHue ¢uopsl U (ayHBI

MaTEepUKOB U OCTPOBOB. buoreorpaduueckue o61actu 3eminn. BUabI-9HAEMUKU U PETUKTHI.



OMOpPHOJIOTHYECKHE U CPaBHUTEIbHO-MOP(OJIOTUYECKHE  METOJbl  U3YyYeHHUs
ABOJIOLMH. [ €eHETHYECKHE MEXAHU3MBI SBOJIIOLIMN OHTOT€HE3a U MOSIBJIEHUS 3BOJFOLUOHHBIX
HOBILIECTB. | 'OMOJIOTHYHBIE M aHAJIOTUYHBIE OpraHbl. Py1rMeHTapHble OpraHbl U aTaBU3MBI.
MonekynspHO-TeHETHUECKHE, OMOXMMUYECKHE W MAaTeMaTH4YEeCKHE METOJbl HU3yYeHUs
sBONMIOIMU. ["'oMosioruyHbie reHbl. COBpEMEHHBIE METOJbI MOCTPOCHUSI (UIOTEHETUYECKUX
NEPEBHEB.

XPpOMOCOMHBIE MyTalliX U SBOJIIOLUS TEHOMOB.

OO6mue 3akoHOMEpHOCTH (mpaBuia) »HBomonUU. [IpuHUIMI CMEHBI  (QYHKIHIA.
HeoOpatumocTs 3Bomonuu. AnantuBHas paauanus. HepaBHOMEpHOCTh TEMIIOB 3BOIIOLUU.

JdeMoHCcTpanuu

[Toptpetsr: K. M. bap, A. O. KoBanesckuii, ®. Mromep, 3. ['ekkenb.

Tabmuupr ©  cxeMbl: «ODUIONEHETUYECKUH pAll  JIOMIAAW», «APXEONTEPUKCY,
«3Bepo3yObie smepb», «Creronedansy», «Punnopurey, «CeMeHHbIE MNaNOPOTHUKHY,
«buoreorpaduueckue 30Hbl 3emim», «peld kKoHTUHEHTOB», «Penukrbl», «HavanbHble
CTaiuu SMOPHOHAIBHOIO pa3BUTHUA TIO3BOHOYHBIX JKMBOTHBIX», «['OMosornunesie wu
aHAJIOTMYHbIE OpraHbDy, «PyIuMEHTh, «ATaBU3MBDY, « XpOMOCOMHBIE HAOOPHI YEIOBEKA U
HIMMIIaH3e», «I TaBHbIe HAPaBIECHUS SBOTIOLIUNY, «O0II1Me 3aKOHOMEPHOCTH IBOJIIOLIUNY.

O6opynoBaHue: KOJUIEKIIMU, TepOapuu, MYyJISKU MCKOMAeMbIX OCTaTKOB OPIaHH3MOB,
MYJISKA TOMOJIOTHYHBIX, aHAJTOTHYHBIX, PYAUMEHTAPHBIX OPraHOB M aTaBU3MOB, KOJUIEKIIUU
HAaCEKOMBIX.

Tema 4. IIpoucxoxaenne U pa3BuTHe *KU3HN Ha 3emuie

Hayunble TMNOTE3bI MPOUCXOXKIEHUS XU3HU Ha 3emiie. AOMOreHe3 W MaHCIEepMUs.
JloHayuyHbI€ MPEACTaBICHUS O 3apOXKIACHUHU )KU3HHU (KpeallMoHu3M). ['unores3a nocTosHHOTO
caMO3apOoXIeHns XU3HA U e€ onpoBepkeHue onbitamu P. Penn, JI. Cnammanmanu, JI.
[Tactepa. [IpoucxoxaeHue KU3HU U aCTPOOHUOIIOTHSI.

OcHOBHBIE d3Tambl HEOPraHuueckodl HBomtonuu. IlnanerapHass (Teojsoruyeckas)
HBOJIIOIMS. XUMHUYECKasl 3BOJIOLMS. AOHUOTeHHBIA CHUHTE3 OPraHMYECKUX BEIECTB W3
Heopranndeckux. Oneir C. Mumiepa u I'. FOpu. OGpa3oBanue momMepoB U3 MOHOMEPOB.
KoanepBarnas runore3a A. U. Onapuna, runote3a nepsudHoro OynboHa J[x. XonmeiiHa,
reHernueckas runoteza I'. Mémnepa. Pubosumer (T. Yek) u rumoresza «mupa PHK» V.

['unGepra. ®opmupoBaHre MeMOpaH U BOSHUKHOBEHHE MPOTOKIICTKH.



Ucropuss 3emmm u metonbl €€ u3ydeHus. Vckomaemble OpraHWYeCKHE OCTATKH.
I'eoxpononoruss u €€ Meronpl. OTHOCUTENbHAss U aOCONIOTHAsE T€OXPOHOJOTHS.
I'eoxpoHoIOrHYECKast mKaja: 30Hbl, dPbl, IIEPUOJIBI, SIIOXU.

HauanpHble 3Tansl oprannveckor 3BOIonuu. [10sBIIeHrE U DBOMIOLINS IEPBBIX KIIETOK.
OBomronus MeTabonusma. Bo3HUKHOBeHUE MepBbIX SKocUcTeM. COBpEeMEHHbIE MUKPOOHbBIE
OMOTUIEHKM Kak aHajor mepBbiX Ha 3emiie cooOmiectB. CTpomaTonuTthl. [IpokapuoTsl u
DYKapHOTHI.

[TpoucxoxaeHue 3ykaproT (CUMOUOTEHE3). DBOIIOLUOHHOE TPOUCXO0XKICHUE BUPYCOB.
IIpoucxoxxieHrne MHOTOKJIETOYHBIX OpPraHM3MOB. BO3HHKHOBEHME OCHOBHBIX TI'PYIII
MHOTOKJIETOYHBIX OPTaHU3MOB.

OcHOBHBIE 3Tallbl BOJIOLHUUA BBICIIMX pacTeHUil. OCHOBHbIE apoMOpP(O3bl PACTEHHUII.
Brixon pacrenuit Ha cymry. [losiBaeHue CIOPOBBIX pAacTEHUM M 3aBOEBAHME UMHU CYIIH.
Cemennsble pacteHus. [IponcxokaeHue BETKOBBIX PACTEHUN.

OCHOBHBIE 3Talbl 3BOJIIOLMHU KUBOTHOTO Mupa. OCHOBHbIE apOMOP(O3bl KUBOTHBIX.
Bennckas ¢ayna. KemOpuiickuii B3pbIB — MOSIBJICHHE COBPEMEHHBIX THUIOB. IlepBbie
XOpAOBBIE )KUBOTHBIE. JKU3Hb B BOJIE. DBOJIIOLMS MO3BOHOYHBIX. [Iporcxoxaenue ampuomii
u penTwinid. [IporcxoxneHne MieKonuTamux 1 ntul. [lpuanun kiarogeBoro apoMopdo3sa.
OcBoeHne OeCrO3BOHOUYHBIMH U TO3BOHOYHBIMU KUBOTHBIMU CYIIIH.

Pa3puTtne xwn3HM Ha 3emiie MO 3paM M MEPUOJAM: apXeW, MPOTEPO30H, MAIECO30U,
Me3030, KaiWHO30M. OOImas XapakTEepUCTHKA KJIMMaTa U TEOJIOTMUECKHX TPOIECCOB.
[losiBieHHEe M pacuUBET XapaKTEpHBIX OpPraHU3MOB. YTieoOpa3oBaHHE: €ro YCJIOBHS U
BJIMSIHUE HA Ta30BbIi cocTaB aTMOC(hEpHI.

MaccoBble BBIMUpPaHUs — 3KOJOTHYECKHE KPU3UCHI Mpouioro. [IpuyuHsl u ciiencTBys
MacCoOBbIX BbIMHpaHUW. (COBPEMEHHBI 5SKOJOTMYECKUH KPU3HC, €ro OCOOEHHOCTH.
[IpoOGnema coxpaneHust 6uopazHoo0pasus Ha 3eMIie.

CoBpeMeHHass cUCTeMa oOpraHuyeckoro mwupa. IlpuHnmner — kiaccuduxanuu
oprann3MoB. OCHOBHBIE CUCTEMATUYECKUE TPYIIIBI OPTaHU3MOB.

JdemoHcTpanumn

IToptpetsl: @. Peau, JI. Cnannanuanu, JI. Ilactep, 1. . Meunukos, A. U. Onapun,
Jx. Xonpewn, I'. Ménnep, C. Munnep, I'. IOpu.



Tabmunplr u cxembl: «Cxema ombita . Penu», «Cxema omwita JI. Ilactepa mno
U3YUCHUIO CcamMo3apokJaeHusi xu3Hm», «Cxema omnbiTa C. Mwuiepa, I'. Opwu», «Otansl
HEOPraHUYEeCKOW 3BOMIOLMN», «l'eoxpoHonornueckas mkana», «HauyanpHble 3Tarbl
OpraHUYecKOr »sBoronum», «Cxema 00pa3oBaHHs JYKApUOT MYyTEM CHMOHWOTEHE3ay,
«Cucrema xuBOoW mpupoasl», «CTpoeHue BHUpyca», «ApoMopdO3bl pacTCHUI,
«PuanOGUTHY, «OTHOKIETOYHBIE BOIOPOCIH», «MHOTOKJIETOYHBIC BOJOPOCIN», «MXmy,
«ITamopotHukn», «l'ojloceMeHHBbIE pacTeHUs», «OpraHbl LBETKOBBIX pacTeHMi», «Cxema
pa3BUTUS ~ KUBOTHOTO  MHpa»,  «Apomopdo3sl  XMBOTHBIX»,  «lIpocteiimiuey,
«Kumeunononoctusie», «Ilnockue uepBuy», «UneHuctonorue», «PeiObD), «3€MHOBOIHBIEY,
«IIpecmbikarommecs», «lItuupy, «Miekonuratromme», «Pa3BUTHE XU3HU B aAPXECHUCKOMU
ape», «Pa3BuTHe KU3HU B IPOTEPO3OUCKON 3pe», «Pa3BUTHE )KU3HU B MAJIEO30MCKOU dpey,
«Pa3BuTHe KW3HM B ME3030MCKOM 3pe», «Pa3BuTme XKU3HM B KAMHO30MCKOW 3pey,
«CoBpeMeHHasl cucTeMa OpraHuYeCKOTO MUPay.

OGopynoBanue: repbdapu pacTeHUIl Pa3IUYHBIX OTIEIOB, KOJUICKI[MM HACEKOMBIX,
BJIaYKHBIE TPEMAPATHl KUBOTHBIX, PAKOBHUHBI MOJUIFOCKOB, KOJUJIEKI[UU WUTJIOKOXKHUX, CKEIEThI
MO3BOHOYHBIX XWBOTHBIX, Uy4ella MTUIl U 3BEPEH, KOJUICKIUH OKAMEHEIOCTEW, MOJIE3HBIX
HCKOIIAEMBbIX, MYJISDKU OPTAaHUYECKUX OCTAaTKOB OPraHW3MOB.

Bupryansnas jgabdoparopHas padora «MoaenupoBanne onbiToB Muimepa—tOpu mno
M3YUYCHHIO a0MOT€HHOTO CUHTE3a OPTaHUYECKUX COCMHEHUN B MEPBUYHOM aTMOcheper.

JlabopaTopHnasi pabora «lM3ydeHne U ONMCAHUE MCKOMAEMBIX OCTATKOB JIPEBHUX
OPTaHU3MOB.

IIpakTuyeckas padora «M3yyeHue 0COOEHHOCTEH CTPOEHHUS PACTEHUM pa3HBIX
OTAEJIOBY.

IpakTnueckass padora «/3ydeHue OCOOCHHOCTEH CTPOCHUS TMO3BOHOYHBIX
KUBOTHBIX).

Tema S. IIpoucxoxkaeHue 4eji0BeKa — AaHTPOINOIeHe3

Paznensl 1 3anaun aHTpONOJOTrUU. MeETOIbl AHTPOMOJIOTHH.

CraHoBjieHUE TIPEACTABICHHUIN O MPOUCXOXKICHUM YeJIOBeKa. Peurno3ubie BO33peHHs.
CoBpeMeHHbIE HAyYHbIE TEOPUHU.

CxocTBO 4enoBe€Ka C KUBOTHBIMU. (CHCTEMAaTUYECKOE TMOJIOKEHHE YEJIOBEKa.

CBI/II[eTeJII)CTBa CXoACTBa YCJIOBCKa C KHUBOTHBIMM. CpaBHI/ITeJ'IBHO-MOp(I)OJ'IOFI/I‘-IeCKI/IC,



aMOpHoOTIOTHYECKHE, (HU3UOIOTO-ONOXUMHUYECKUE, MoBeneHYeckne. OTimuns 4enoBeka OT
KUBOTHBIX. [IpAMOXOXIEHHE M KOMIUIEKC CBA3aHHBIX C HUM INpU3HAKOB. Pa3Butune
TOJIOBHOT'O MO3ra U BTOPOW CUTHAJIBHOW CUCTEMBI.

JBwkymme cuibl  ((pakTopbl) aHTpOIMOreHe3a: OHOJOTHYECKHE, COIHAJIbHBIC.
CooTHollleHne OMOJOTUYECKUX U COLIMATIBHBIX (DAKTOPOB B aHTPOIIOTEHESE.

OcHOBHBIE  CTaaguud  aHTpomoreHe3a. PanHue  dYenmoBeKooOpa3HbIE  0OE3bSHBI
(IpOKOHCYJIBI) U paHHUE TIOHTUBI — OOLIUE MPEJIKU YeI0BEKOOOPa3HbIX 00€3bsSH U JIOJEH.
ABCTPQJIONIUTEKH — JBYHOTHE NPEAKHA JtOAC. UenoBeK yMelnblid, MEepBbIE H3TOTOBICHUS
opyauii Tpyaa. UenoBek MpsSMOXOISAIINN M TEPBBIM BBIXOM JIFOACH 3a Tpeaenbl Adpukw.
YenoBek renaenbOepreckuii — oOIMMNA TPeloK HEeaHIEPTalbCKOro YeJIOBEKa M YeJIOBEKa
pasymHOro. YenoBexk HEaHAEPTAIbCKMUA KaK BHUJ JIOJEH XOJOAHOTO KiauMara. YenoBek
pa3yMHBIIl COBPEMEHHOI'O THIA, JACHUCOBCKUW YEIOBEK, OCBOCHHE KOHTMHEHTOB 3a
npenenamu Adpuku. [TaneoreHeTrka u nNajeoreHOMHKA.

DBOJIIOLHST COBPEMEHHOTO 4enoBeKa. EcTecTBEHHBIM OTOOP B MOMYJSALMIAX YETOBEKA.
Myrtanonsnslii  nporiecc ¥ noauMopdusM. I[lomynsiimoHHBIE BOJHBI, Apeid TeHOB,
Murpanus 1 «3p@exT ocHOBATENsD» B MOMYJISLUUAX COBPEMEHHOTO YEJIOBEKA.

Uenoseueckue pacel. [lonsatue o pace. boinbiine pacsl: eBporeouiHas (eBpazuiickasi),
aBCTpaJIO-HErpouAHAas (SKBATOpUAIbHAS), MOHTOJIOUHAS (a3uaTCKO-aMepuKaHckas). Bpems
M IyTH pacceleHus 4YeinoBeka Mo rmuaHere. EauHcTBO dYenoBeueckux pac. Hayunas
HECOCTOATENbHOCTh pacu3Ma. [IpucrmocoOJeHHOCTh, YeNoBeKa K pa3HbIM  YCIOBHSM
OKpYyXarolen cpeapl. Biausinue reorpaduueckoi cpeasl U apeiida reHoB Ha MOPGOJIOTHIO U
(M3HOJIOTHIO YETIOBEKaA.

MexauciuIuiMHapHble  MeToIbl B (u3nyeckod (OMOJOTUYECKON) aHTPOIOJIOTHH.
OBOJIIOLIMOHHAS ~ AHTPOIOJIOTUS M MaJlCOAHTPOIOJIOTUSl  YEJIOBEYECKUX  IMOIMYJIALIHIA.
buoconuansHbie  HCCIEOBAaHUA MPUPOABI  4YenoBeka. McciaepoBaHue — KOABOJIOLUU
OMOJIOTMYECKOT0 U COLMAIBHOIO B UEJIOBEKE.

JdemoHcTpanuu

[Toprpersr: Y. Hapsun, JI. Jluku, . . Porunckuii, M. M. I'epacumos.

Tabmumer m  cxembl: «MeToasl  aHTpOMoOJOTHH», «['OJIOBHOW MO3r dYeIOBEKay,
«YenosekooOpa3Hbie 00e3bsiHBDY, «CKENET YeoBeKa U CKEJEeT uMIan3e», «PyTuMeHThl 1

aTaBHU3MbD», ((I[BI/I)KYIHI/IG CUJIBI AaHTPOIIOI'CHE3a», «3BOJ’HOI_II/IOHHOC APCBO YCIIOBCKaA»,



«ABcTpanonurek», «YemoBek yMenblii», «YHenoBek NPAMOXOISAIUA», «JleHHCOBCKUU
yenoBek» «Heanpepranpus», «KpomanboHIBD, «lIpenku demoBeka», «ITambl 3BOJIOLUN
YEJI0BEKay, «Packl uemoBekay.

OOopynoBanme: MYJSDKH OKaMEHEJIOCTEeH, MPEAMETOB MaTePHATBHONH KYJIbTYPHI
IpPEAKOB YejioBeka, penpoaykuuu (dotorpaduu) KapTuH ¢ MHGOJIOTHYECKUMU U
OMOIEHCKIMH CIOKETaMH TIPOMCXOXKICHUS 4eloBeKa, (pororpadum HAXOJOK HMCKOMAEMbBIX
OCTaTKOB 4YEJOBEKA, CKEJET YeJOBEKa, MOJIEIb 4Yeperna 4YeJOoBeKa M 4Yepena MIMMIIaH3e,
MOZENb KUCTH YEJIOBEKA U KHCTH IIMMIIAH3€, MOJIENIA TOPCa IPEAKOB YEIOBEKA.

JlabopaTopnass pabGora «U3ydeHne ocoOeHHOCTEH CTPOCHHs CKelleTa YeJOBeKa,
CBSI3aHHBIX C MIPSAMOXO0XKICHUEM.

IIpakTuuyeckas padora «3ydeHue 3KOJIOTHUECKUX ATANTANI YETOBEKaY.

Tema 6. DJxosoruss — Hayka O B3aMMOOTHOLIECHUSIX OPraHU3MOB H
HAIOPraHM3MEHHbBIX CHCTEM C OKPY KaKIel cpeaou

3apokaeHue u pa3BuTHe dKojoruu B Tpynaax A. 'ymGonpara, K. ®@. Pynse, H. A.
CesepuioBa, J. I'ekkensa, A. Tenciu, B. H. CykauéBa. Pa3znensl u 3amaun 3xoia0ruu. CBs3b
3KOJIOTUH C IPYTUMH HAYKAMU.

Mertonsl 3kosnoruu. [loneBbie HAOMIOAEHUS. DKCIEPUMEHTHI B SKOJIOTHUU: TPUPOIHBIE U
nabopartopHble. MojenupoBaHue B OKOJOTHMH. MOHUTOPHHT OKPY’KAIOIIEH Cpesbl:
JIOKAJIbHBIN, PETMOHAIBHBIN U TJI00QTHHBIMN.

3HaYeHUEe HPKOJOTUUECKUX 3HAHUU I YeJI0BeKa. JKOJOTHUYECKOE MUPOBO33PEHUE KAK
OCHOBA CBSI3€M 4eEJIOBEYECTBA C NMpUpPOAOoN. POPMUpPOBAHUE SKOJIOTHUYECKOU KYJIbTYPbl U
JKOJIOTUYECKON TPaMOTHOCTH HACEJICHUS.

JdemoHcTpanuu

[Toptpetsi: A. I'ymbonbar, K. @. Pynse, H. A. CeBepuos, J. I'ekkenb, A. Tencnu, B.
H. Cyxaués.

Tabmuibl W cxeMbl: «Pazgensl  skoyorum», «Metoael skodorum», «Cxema
MOHHUTOPHUHTA OKPYXKAIOUIEH CPEIbD».

JlaGopaTopHas padora «/3yueHre METOI0B KOJIOTHYECKUX UCCIICIOBAHUIN.

Tema 7. Opranu3msl u cpeaa 00MTaHUA

Okosornueckre (GakToppl M 3aKOHOMEpHOCTH ux JeictBua. Kiaccudukanms

DKOJOTHYECKUX (DAKTOpOB: aOWOTHYECKHEe, OuOoTHYecKue, aHTpornoreHdsie. OOmme



3aKOHOMEPHOCTH JEHCTBUSL dKojormueckux ¢akropoB. I[IpaBuno wmmaummyma (K.
Hlnpenrens, 0. JInOux). TonepaHTHOCTb. OBpUOMOHTHBIE U CTEHOOMOHTHBIE OPraHU3MBI.

Abuotnyeckue ¢akrtoppl. CBeT Kak dKoJormueckuit ¢akxrop. JleiicTBHe pas3HbBIX
YYAaCTKOB COJIHEYHOIO CHEKTpa Ha OPraHu3Mbl. OKOJOTMYECKHME TpPyNIbl PACTEHUH U
’KUBOTHBIX 110 OTHOILIEHHUIO K cBeTy. CUrHaJIbHAS poiib cBeTa. DOoTONEpHOAN3M.

Temnepatypa kak skonoruueckuii ¢akrop. [leiicTBue TemmepaTypbl Ha OpPraHU3MBI.
[IoMKHIIOTEpMHBIE W TOMOWOTEPMHBIE OPIraHW3Mbl. OBPUTEPMHBIE M CTECHOTEPMHBIC
OpraHU3MBl.

BrnaxxaocTs kak skojoruueckuii ¢akrop. [Ipucnocobnenuss pacTeHU K MoAaep:KaHUIo
BosHOrO Oananca. Knaccudukanus pacTteHuil o OTHOIIEHUIO K Boje. IIpucnocobiienus
’KUBOTHBIX K N3MEHEHUIO BOJJHOTO PEKUMA.

Cpenpl oOuWTaHusg OpraHU3MOB: BOAHAs, Ha3€MHO-BO3AYIIHAsA, MOYBEHHAs, TITyOUHHAS
MOJIIOYBEHHAsA, BHyTpUOpraHu3MeHHas. OU3NKO-XUMHUECKUE OCOOCHHOCTH Cpesl OOUTaHus
opranu3mMoB. [Ipucnoco0i1eHuss opraHM3MOB K KU3HU B Pa3HBIX CPeIax.

buonornyeckne putmbl. BHemHne u BHyTpeHHHE pUTMBL. CyTOYHBIE M TOJHUYHBIE
putMBI. [Ipucnoco01eHHOCTh OPraHU3MOB K CE30HHBIM U3MEHEHHSIM YCIOBUM KU3HU.

XKusnennsie popmbl opranu3mMoB. [loHsTHE 0 )Ku3HEHHOU (opme. JKu3HEeHHbIE POPMBI
pacTeHui: AepeBbs, KyCTAPHUKH, KyCTAPHUYKHA, MHOTOJIETHUE TPAaBbl, OJHOJIETHUE TPABBI.
Ku3zHeHHble QOpPMBI KMBOTHBIX: THAPOOUOHTHI, T€OOMOHTHI, a3pOOHOHTHI. OCOOEHHOCTH
CTpoeHus U 00pasa KU3HH.

buotnueckue daktopel. Buumbl OMOTHYECKHMX B3aUMOJCUCTBUM: KOHKYpPEHIIHS,
XUIIHUYECTBO, CcuUMOMO3 u ero ¢opmbl. [lapasutusm, Koomepauus, MyTyallu3M,
KOMMEHCaJIU3M (KBapTUPAHTCTBO, HaxyeOHuM4ecTBO). Herpoduueckue B3anmMopaencTBus
(Tonmmueckue, dopudeckue, hadpuyeckue). 3HaUCHUE OMOTUUECKUX B3aUMOJCUCTBUN IJIs
CYILIECTBOBAHMS OPTaHU3MOB B cpesie oOuTaHus. [IpUHIIMI KOHKYPEHTHOTO UCKITIOYEHHUS.

JdemoHcTpanumn

Tabmuiet u cxembl:  «Oxosorudeckue  (akTopbl», «CBETOBOM  CIIEKTPY,
«JKOJOTMYECKHE TpYyNIbl JKUBOTHBIX IO OTHOIIEHHIO K CBETY», «TemmokpoBHbIe
KUBOTHBIE», «XOJIOAHOKPOBHBIE KUBOTHBIE», «DPU3NOIOTMYECKUE AJANTAlUN KUBOTHBIXY,
«Cpenpl o0OuTaHusi OpraHu3MoB», «buonorudyeckue putMb, <«Ku3HeHHble (HOpPMBI

pacteHui», «XXKuzHeHHble (HOPMBI KUBOTHBIX», « IKOCHCTEMA HMIUPOKOJIUCTBEHHOTO JIECay,



«JKocucTteMa XBOilHOrO Jecay, «llemm nuranus», «XumHuuectBo», «llapazutuzmy,
«Konkypenmus», «Cumonosy, «KoMMeHcannzm.

OO6opynoBanne: TepOapuyl pacTeHU W >KUBOTHBIX, MPHUCIIOCOOJCHHBIX K BIIHSHUIO
Pa3IUYHBIX JKOJOTHYECKHX (HaKTOPOB, TepOapuu CBETOJMIOOWMBBIX, TEHETIOOMBBIX U
TEHEBBIHOCJIMBBIX PAaCTEHUH, CBETOJIIOOUBBIC, TEHETIOOMBBIEC U TEHEBBIHOCINBbIE KOMHATHBIC
pacTteHus, repdoapu M KOJUIEKIHMH TEIUIOIIOOUBBIX, 3UMOCTOMKUX, MOPO30yCTOMUMBBIX
pacTeHul, uydena NTUI[ U 3Bepel, repbapuu pacTeHHil, OTHOCSIIUXCS K TUTpoduTaMm,
kcepoduTaM, mMe3o(uTaM, KOMHATHBIE PACTCHHS JAHHBIX TPYIIN, KOJUIEKIUU KUBOTHBIX,
oOWTaOIMMX B Pa3HBIX cpeAax, TepOapuu ¥ KOJUJICKIIMA PACTEHUH W IKHUBOTHBIX,
o0nafaroumMx yYepTaMu MPUCIOCOOJICHHOCTH K CE30HHBIM H3MEHEHHSIM YCIOBHUM >KHU3HHU,
repObapuu M KOJUICKIIMM PACTEHUU U SKMBOTHBIX PA3JIUYHBIX KU3HEHHBIX (HOPM, KOJUICKIIMU
KUBOTHBIX, YUYACTBYIOIIUX B Pa3IMYHbIX OMOTUYECKUX B3aUMOICHCTBUSIX.

Jlaboparopnasi padora «BbIsiBJIeHHE NPUCIOCOOJICHU OPTraHU3MOB K BIIUSIHHUIO
CBETa».

Jlaboparopnasi padora «BbisiBiIeHHE NPUCIOCOOJICHUNM OPraHU3MOB K BIIUSHHUIO
TeMIepaTypbi».

JlaGopaTopHasi padora «AHATOMUYECKHE OCOOCHHOCTH PACTEHUN M3 pPa3HBIX MECT
oOUTaHUs.

Tema 8. Iko10rust BUA0B U MOMYJIAMH

DKOJIOTUUECKHE XapaKTepUCTUKU monyisinuu. [lomymsuus kak —Ouosioruyeckas
cucrtema. Poslb HEOTHOPOIHOCTH cpefibl, PU3HUECKUX OaphepOB M OCOOEHHOCTEH OHMOIOTHH
BUJIOB B (JOPMHUPOBAHUU MTPOCTPAHCTBEHHON CTPYKTYpPhI NOMyIsiuii. OCHOBHBIE MOKA3aTeIn
MONYJISIUN: YUCIEHHOCTh, MIIOTHOCTh, BO3PACTHASA U TMOJIOBAsl CTPYKTYpa, POKIAAEMOCTb,
MPUPOCT, TEMIT POCTA, CMEPTHOCTh, MUTPALIHSL.

DKxoyioruyeckasi CTpykTypa nomnyisiuu. OleHKa YUCACHHOCTH Tonysiuu. JuHaMmuka
nonyJsiui U e€ perymanus. buoTudeckuii moTeHUuMan mnomyiasuud. MonaenupoBaHue
TUHAMHUKA TonyJsiiiuu. KpuBble pocTa YHCIEHHOCTH TomyJsiuu. KpuBble BbDKUBaHMUS.
Perynsanusi 4rCIIEHHOCTH TOMYJSINNA: pOJib (DaKTOPOB, 3aBUCSIIMX U HE 3aBHUCSIIUX OT

IJIOTHOCTH. DKOJOTHYECKHE cTpaTeruu BUIoB (I- u K-ctpaterun).



[lonsiTne 00 sKonormueckoi Huie Buaa. MecrooOutanue. MHoromepHas MOJEINb
skosiornyeckor  Humm  JPx.M.  XaruumHcona. Pa3Mepbl  OKOJIOTMYECKOW  HUUIW.
IloTeHnManbHAsA U peaNM30BaHHAs HUILU.

Bun xak cucrema nonyisuuid. Apeanbl BUAOB. BHIIBI M UX KU3HEHHBIE CTPATEIHH.
DKOJIOTHYECKHUE SKBUBAJICHTHI.

3aKOHOMEPHOCTH TOBEJCHHS M MHIpaluil >KUBOTHBIX. bBHOJIOTMUECKHE WHBA3UU
qy>KEPOJIHBIX BUJOB.

JdeMoHCcTpanuu

IToptpert: k. . XaTunHCOH.

Tabmuusr  u CXEMBL: «OJKOJOTHYECKHNE  XApAKTEPUCTHKU  IOMYJSALHNY,
«IIpocTpaHcTBEHHasi CTPYKTypa MOMyJsiquu», «Bo3pacTHble NHpaMuIbl TOMYJISLUNY,
«CKOpOCTh 3aceNieHHs] NOBEPXHOCTH 3€MJIM pPa3JIMYHBIMU OpraHusmammn», «Mozjenb
skonornyeckor Humm Jx. M. XatunHconay.

O6opynoBanue: repdbapuu pacTeHUI, KOJJIEKIIMH )KUBOTHBIX.

JlabopaTopnasi pabora «IIpucnocoOieHust ceMsH pacTEeHUN K PacCEeICHUIO».

Tema 9. IKo10rus cO00IECTB. IKOJOTHYECKUE CHCTEMBI.

Coo0OmiectBa opranu3mMoB. bruoneHo3 u ero crpykrypa. CBsi3u MeX]ly OpraHu3MaMH B
ouoneHose.

Okocucrema kak oTkpbiTas cuctema (A. [x. Tencin). PyHKUMOHANbHBIE OJOKH
OpPraHU3MOB B PKOCHCTEME: MPOAYLEHThI, KOHCYMEHTHI, peayLeHThl. Tpoduueckue ypoBHHU.
Tpoduueckne nenu u ceru. AOuoruyeckue Ooku dkocucteMm. [louBbl U wnbl B
sKocHucTeMax. KpyroBopoT BEIIECTB M MOTOK SHEPTUH B DKOCUCTEME.

OcHOBHBIE TMOKa3aTeNM »JKOCHCTEMbl. buomacca M OpoayKuus. OKOJOTHYECKHE
MUpaMUbl YUCEN, OMOMACChl U SHEPTHUU.

JlnHamuka DKOCUCTEM. Karactpoduueckue IIEPECTPOUKH. OnyKTyaluu.
HanpaBiieHHble 3aKOHOMEPHBIE CMEHBI COOOIIECTB — CyKIeccHH. [lepBuuHbIE 1 BTOPUYHBIE
CYKLIECCMM M HX NPUYUHBI. AHTpPOIIOT€HHBIE BO3IEHCTBHUS Ha CyKueccud. KimmakcHoe
coob1ecTBo. bruopaznooOpasue 1 MoJIHOTa KPyroBOpOTa BEIIECTB — OCHOBA YCTOWYMBOCTU
COOOIIECTB.

[IpuponHble PKOCUCTEMBI. DKOCUCTEMBI O3EP M PEK. DKOCHCTEMBI MOpPEW U OKEaHOB.

DKOCUCTEMBI TYHAP, JIECOB, CTETEH, MyCThIHb.



AHTpPONOreHHbIE 3KOCUCTEMBI. Arpo3kocuctema. ArpoueHo3. Pazmuuusa Mexay
AHTPONOT€HHBIMU U IPUPOJHBIMU SKOCHUCTEMAMH.

Ypboskocucrtembl. OCHOBHBIE KOMIOHEHTHI ypOoskocuctem. [opoxackas Quopa u
¢dayna. CuHaHTpOTM3aNHs TOPOJCKON (ayHbl. brojgorndeckoe W X03sg1iCTBEHHOE 3HAUCHUE
arpo3KOCUCTEM U YPOOIKOCHUCTEM.

3aKkOHOMEPHOCTH (OPMHUPOBAHUSA OCHOBHBIX B3aHMMOJICHCTBHI OpPraHU3MOB B
skocucTeMax. Ponb kackamHoro sdgdekra W BHAOB-dAUGUKATOPOB (KIIOUYEBBIX BHUIOB) B
(GyHKIMOHUpPOBAaHUM d3KocucTeM. IlepeHOC H2HEpruM M BEHIECTB MEXKAY CMEKHBIMU
OKOCUCTEMAaMH. Y CTOWYHUBOCTh OPTraHU3MOB, TMOMYJSALUA KM DKOCUCTEM B YCIOBMSX
€CTECTBEHHBIX U AHTPOIIOT€HHBIX BO3JECHCTBHIA.

MexaHu3Mbl BO3ACHCTBUSL 3arpsA3HEHUN pa3HbBIX THUIIOB HAa CyOOpPraHU3MEHHOM,
OpraHU3MEHHOM, MOMYJSLUOHHOM M 3KOCUCTEMHOM YPOBHSIX, OCHOBBI 3KOJOTHYECKOIO
HOPMHPOBaHUs aHTPOIIOTEHHOI'O BO3JAEHCTBUA. METOI0JIOTMSI MOHUTOPHHIA €CTECTBEHHBIX
Y QaHTPOIIOT€HHBIX IKOCUCTEM.

JdemoHcTpanuu

[Toptpert: A. [Ix. Tencnn.

Tabmuupr u cxembl: «CTpykTypa OHOIIEHO3a», «DKOCHCTEMA IIUPOKOJIMCTBEHHOTO
neca», «JKOCHUCTEMa XBOMHOro Jjeca», «QPyHKIHOHAIbHBbIE TPYNIbl OpPraHu3MOB B
skocuctemMe», «KpyroBopoT BeliecTB B dkocucteMe», «llenmu nutanus (mactOulHasi,
JETPUTHAS )», « DKOJIOTHUECKasl MUpaMUJIa Ynuce», « IKOJorndeckas mupamuga OuomMacch»,
«2Kosornuyeckas nupamuaa sHeprun», «Obpa3oBanue Oonota», «llepBuuHas cykueccus,
«BoccraHoBIIeHHE JIECa MOCIIE MOXKaAPa», « IKOCUCTEMA 03€pa», «ATpoLeH03», «KpyroBopot
BELIECTB U MMOTOK SHEPTUU B arporeHosey, «lIpumepsl ypooskocucTem».

O6GopynoBanue: repOapyuu pacTeHUM, KOJJIEKIIMM HACEKOMBIX, Uydelsia NTHUIl U 3Bepen,
repOapuu KyJIbTYPHBIX U IUKOPACTYIIUX PACTEHHI, aKBAPUYM KaK MOJEINb SKOCUCTEMBI.

IIpakTuyeckas padora «l3ydueHue u onvmcanue ypO03IKOCUCTEMBD.

JlaGopaTtopnassi  pabora  «/3ydyeHue  pa3sHoOOpazusi  MEJKUX  MOYBEHHBIX
YWICHHUCTOHOTHUX B Pa3HbIX 3KOCHCTEMAX).

IKCKypeus « IKCKYpCHs B THITMYHBIN OuMoreorieHo3 (B 1yopaBy, Oepe3HsK, eIbHUK, Ha
CYXOJI0JIbHBIN WJIM MOUMEHHBIH JIYT, 03€p0, 00JI0TO)».

IKCKypcHs «IKCKYpCHs B arpo3KOCUCTEMY (Ha TOJI€ WM B TEIUTMYHOE XO3SIIICTBO)».



Tema 10. Buocdepa — rnodajbHas IKoCHUCTEMA

buocdepa — obmiennanerapHas o0o04yka 3eMid, TI€ CYIIECTBYET MM CYUIECTBOBajIa
X®u3Hb. Pa3Buthe mpeactaBieHWi o Owocdepe B Tpymax . 3rocca. Yuenme B. U.
Bepnuanckoro o 6uochepe. Obmactu 6uochepst u e€ cocran. JKuBoe BemecTBo Ouochepsl U
ero (pyHKIIUH.

3aKOHOMEPHOCTH  cyllecTBoBaHMsI  Ouocdepsl. OcobeHHocTH  OuOchepsl  Kak
rio0anbHON HKOcucTeMBbl. JlnHaMuueckoe paBHoBecue B onochepe. KpyroBopotsl BeliecTs
1 OMOTeOXUMHUYECKHe ITUKIIBI (yriepoaa, a30Ta). PUTMUUHOCTD siBieHU B Ouocdepe.

3oHansHOCTE Omocheprl. [lonstne o Ouome. OcHOBHbIE OWOMBI CYIIH: TYHIIpa,
XBOIHBIE Jieca, CMEIIAHHbIE M IIMPOKOJUCTBEHHBIE Jieca, CTEMNH, CaBaHHbBI, ITyCTHIHH,
TPOMHMYECKHE JIeca, BEICOKOTOPhs. KiuMaT, pacTUTEIbHBIA U )KUBOTHBIN MU OMOMOB CYIIIH.

CtpykTtypa W (YHKIOHS SKHBBIX CHCTEM, OIICHKAa WX PECYpCHOTO IIOTEHIMAada H
onocdepHbIX QPYHKITUI.

JlemoHCcTpauumn

[Toptpetsi: B. . Bepnanckuii, 9. 3rocc.

Tabmuupr u cxembl: «['eocdeppr 3emnm», «KpyroBopor azora B HpUPOAE»,
«Kpyrosopot yraepoaa B mpupoae», «Kpyroopor kucnopona B mpupoae», «Kpyrosopor
BOJIbI B IIpupojie», «OCHOBHBIE OMOMBI cyminy, «Kmumartnueckue nosica 3emuny», « TyHapay,
«Tamra», «Cmemannbii Jec», «lllupokonucTtBeHHbi sec», «Crenby, «CaBaHHay,
«TycTteiHsy, « Tpornueckuit gecy.

O6GopynoBaHue: repOapuy pacCTEHUM pa3HbIX OMOMOB, KOJIJICKIIMH YKMBOTHBIX.

Tema 11. YestoBek M OKpyxka0OLIAs Cpeaa

DKOJIOTUUECKHEe KPU3WChl M WX NpUYUHBL. Bo3nelicTBue uenoBeka Ha Ouocdepy.
3arpsi3HEHHE BO3AYIIHOM cpeabl. OxpaHa Bo3Ayxa. 3arpsi3HEHHE BOJHOW cpenbl. OxpaHa
BOJHBIX pecypcoB. Paspymienne mouBel. OxpaHa MOYBEHHBIX pecypcoB. M3meHeHme
KJIMMaTa.

AHTpOIIOTEHHOE BO3JCUCTBUE HA PACTUTEIBHBIA MW KUBOTHBIM Mup. Oxpana
PACTUTENHHOTO M >KUBOTHOTO MHpa. OCHOBHBIC MPUHIIMIIBI OXpaHbl MPUPOAbl. KpacHbie
kauru. Ocobo oxpansembie mnpupognbie Tepputopun (OOIIT). boranuueckue canmbl u

300JIOrHMYCCKHC TMapKH.



OcHOBHBIE TMPUHIUIBl YCTOWYMBOTO PAa3BUTUS  YEJIOBEUECTBA U  MPHUPOBIL.
PannonansHO€ TPUPOAOIIONB30BAHNE U COXPAaHEHUE OMOJIOTUYECKOr0 pa3HOO0pa3us 3eMIu.
OOmue 3aKOHOMEPHOCTH  INIOOANBHBIX  JKOJOTHYECKHX  Kpu3ucoB. OcobGeHHOCTH
COBPEMEHHOTO KPU3HCA U €r0 BEPOSTHBIC TTOCIEACTBHS.

Pa3BuTHEe METOAOB MOHHMTOPUHIA pa3BUTUS ONACHBIX TEXHOTEHHBIX MPOIECCOB.
CucteMHbIE HCCIEIOBaHUS TEpexojila K pecypcocOeperaromeid 1 KOHKYPEHTOCIIOCOOHOM
sHepretuke.  buonmornueckoe  pasHooOpazue u  Ouopecypcwl.  HamumonanbHbie
UH(GOPMAIIMOHHBIE CUCTEMBI, OOecleunBaronue AOCTYyNn K HHGOPMAIMH IO COCTOSHHUIO
OT/ICJIBHBIX BUAOB U 3KOCUCTEM. OCHOBBI AKOPEAOUIIUTAIIMN SKOCUCTEM U CIOCOO0B OOPHOBI
¢ OMonoBpeXACHUIMHU. PEKOHCTPYKIIHMS MOPCKHUX U HA3€MHBIX 9KOCHCTEM.

JemoHCcTpauun

Tabmuupl U cxembl: «3arpsizHeHHe atMocepbD», «3arpsa3HeHue ruapochepbn,
«3arpsizHeHue 1ouBb», «llapHukoBblil 3¢dekT», «Ocobo oxpaHsieMble NPUPOAHBIE
TeppuTOpUN», «MOAenu yrpaBisieMOro MUpay.

ObopynoBanue: @ororpapuu OXpaHAEMbIX pacTeHMH U KUBOTHBIX KpacHOW KHUTH

Poccniickont @enepanun, KpacHoil KHUTH pernoHa.

IHNIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA TPOI'PAMMBI 11O BUOJIOTUHN
HA YPOBHE CPEJIHEI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

OI'OC COO ycraHaBiuBaeT TpeOOBaHMS K Pe3ysbTaTaM OCBOCHUS OOy4YarOIIMMHCS
MPOTPaMM CPEIHETO 00111eT0 00pa30BaHUs: JIUYHOCTHBIE, METAIIPEIMETHbBIC U MPEIMETHBIC.

B cTpykType IMYHOCTHBIX PE3yIbTATOB OCBOCHUS MPOTPAMMBI IO OMOJIOTUH BbIJIETIEHbI
CJIENYIONTHE COCTABISAIONINE: OCO3HAHWE OOYYAIOIIMMHCS POCCUHCKONW TpakIaHCKOU
WJICHTUYHOCTA — F'OTOBHOCTH K CaMOPa3BUTHUIO, CAMOCTOSITEIbHOCTH U CAMOOIPEICIICHUIO,
HaJU4he MOTUBAIMK K OOYYCHHIO OMOJIOTHH, IEJICHANIPABICHHOE Pa3BUTHE BHYTPEHHUX
yOXKJIeHWI JTUYHOCTH Ha OCHOBE KIIOUEBBIX IIEHHOCTEM M WMCTOPHUYECKUX TPATUIUN
pa3BUTUS  OUOJOTUYECKOTO 3HAHUS, TOTOBHOCTH M  CIIOCOOHOCTH  OOYYarOIIMXCS

PYKOBOJCTBOBATHCA B cBoOEH ACATCIIBHOCTU T CHHOCTHO-CMBICJIIOBBIMH  YCTAaHOBKaMM,



OPUCYHIMMH  CHCTEME  OHOJIOTUYECKOTO  oOpa3oBaHuUs, HAJIWYUE MPABOCO3HAHUS
HKOJIOTHYECKOM KYJIbTYPhl, CHOCOOHOCTH CTaBUTh LIEIH U CTPOUTH KU3HEHHBIE IIJIaHbl.

JIMYHOCTHBIE pe3yJbTaThl OCBOCHHUS MPOrPaMMbI 1O OHOJOTUU JOCTUTAIOTCS B
€AMHCTBE y4E€OHON M BOCHUTATENIBHOW JEATEIBHOCTH B COOTBETCTBHM C TPaJULUOHHBIMH
POCCUMCKMMH  COLMOKYJIBTYPHBIMM,  HMCTOPUYECKMMH U  JYXOBHO-HPaBCTBEHHBIMHU
LEHHOCTSAMH, MPUHATHIMUA B OOIIECTBE MPAaBHJIaMU U HOPMaMU MOBEJEHUS U CIIOCOOCTBYIOT
npoueccaM CaMOIO3HAHUSA, CaMOBOCIIMTAaHHS M CaMOpPa3BUTHsI, DPA3BUTHs BHYTPEHHEM
NO3ULMHN JIMYHOCTH, MATPUOTU3MA U YBAKECHHSI K 3aKOHY U IIPaBOIOPSIKY, YEJIIOBEKY TpyJa
U CTaplieMy IOKOJEHHUIO, B3aUMHOI'O YBa)X€HUs, OEPEKHOI0 OTHOIIECHUS K KYJIbTYpPHOMY
HACJIEIUIO ¥ TPAIULHASIM MHOTOHAIMOHAJIILHOTO Haponaa Poccuiickoit denepanuu, Npupoae u
OKpYXarouien cpee.

JIM4HOCTHBIE pe3ynbTaThl OCBOEHHS Y4yeOHOro mnpeamera «bHOJIOTUA» ITOMKHBI
OTpakaTb TOTOBHOCTb M CIIOCOOHOCTh 00YUaIOIUXCsl PyKOBOJICTBOBATHCS C(HOPMUPOBAHHOMN
BHYTPEHHEN TO3WLMEN JIMYHOCTH, CHCTEMOM IEHHOCTHBIX OpPHUEHTAUUN, ITO3UTHUBHBIX
BHYTPEHHUX YOEXKJICHHUI, COOTBETCTBYIOUIMX TPAJAULUOHHBIM LEHHOCTSAM POCCUNUCKOIO
001IeCTBa, PaCIIUPEHUE KUZHEHHOTO OMBITA U ONBITA JEATEILHOCTH B IPOLIECCE PeaIn3aluu
OCHOBHBIX HalpaBJICHUI BOCIIUTATEIbHOUN IEATEILHOCTH, B TOM YHUCJIE€ B YACTH:

1) rpaIaHCKOTO0 BOCTIMTAHUS

— c()OPMHUPOBAHHOCTh TPAXKJIAHCKOW TO3UIUU O0O0YyYarollerocssi Kak aKTUBHOTO U
OTBETCTBEHHOTO YJIEHa POCCUNCKOI0 OOIIECTBa;

— OCO3HAaHUE CBOUX KOHCTUTYIIMOHHBIX NpaB U OOS3aHHOCTEH, YBa)K€HUE 3aKOHA U
MPaBOMNOPAIKA;

— TOTOBHOCTh K COBMECTHOM TBOPYECKOM JEATENBHOCTH MpPH CO3JaHUHM Y4eOHBIX
MIPOEKTOB, PEUIEHUU Y4YEOHBIX M TO3HABAaTEIbHBIX 3a/1ay, BBIMNOJHEHUU OHOJOTMYECKUX
AKCIIEPUMEHTOB;

— CIIOCOOHOCTh  OTIPEAENATh COOCTBEHHYIO IO3ULHUIO MO OTHOLICHUIO K SBICHUSIM
COBPEMEHHOM KU3HU U OOBSICHATH €&;

— YMEHUE YyUYUTHIBaTh B CBOMX JIEHCTBUSAX HEOOXOAUMOCTh KOHCTPYKTHBHOTO
B3aMMOJCHCTBUS JIOJIed C pa3sHbIMU YOEXKACHUSIMH, KyJIbTYPHBIMU LEHHOCTSAMU U

COLIMAJIBbHBIM ITOJIOKCHHUEM,



— TOTOBHOCTh K COTPYJHHYECTBY B TPOIECCE COBMECTHOTO BBHITIOJHCHHS Y4EOHBIX,
NO3HABATEIbHBIX M MCCIEAOBATEIbCKUX 337a4, YBAXXUTEJIBHOI'O OTHOLIEHHWS K MHEHHIO
OTIIMIOHEHTOB TIPH OOCYKICHUU CIIOPHBIX BOTIPOCOB OMOJIOTHIECKOTO COCPKAHUS;

— FOTOBHOCTh K TYMaHUTAPHOW U BOJIOHTEPCKOU JIESITETbHOCTH;

2) IATPMOTHYECKOT0 BOCITUTAHUSA:

— chOPMHPOBAHHOCTh POCCUUCKOW TPaXITaHCKOW WICHTHUYHOCTH, TMAaTPUOTU3MA,
YBaYKEHHS K CBOEMY HapoJy, YyBCTBAa OTBETCTBEHHOCTH Iepel PoauHo#, ropnoctu 3a cBOi
Kpaid, cBOO PonnHy, CBOU fA3BIK U KYJIbTYPY, NPOILIJIOE U HACTOAIIEE MHOTOHAIIMOHAJILHOTO
Hapojaa Poccuu;

— LIEHHOCTHOE OTHOIIEHUE K TMPUPOAHOMY HACIECAWI0 W IaMsITHUKAM IPUPOJIBbI,
TOCTHXKEHUAM Poccum B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUAX, TPYAE;

— CIIOCOOHOCTh OIIEHMBATh BKJIAJ] POCCUHUCKUX YYEHBIX B CTAHOBJIICHHUE U Pa3BUTHE
OMOJIOTHH, TIOHUMAaHUS 3HA4YC€HHUs] OUOJOTMU B TO3HAHUM 3aKOHOB MPHUPOIBI, B KU3HU
YeJI0BeKa U COBPEMEHHOTO OOIIECTBA;

—uaeHas yOeXJIEHHOCTh, TOTOBHOCTh K CiIyXeHHUI0O U 3ammure OteuecTsa,
OTBETCTBEHHOCTb 3a €T0 CyIb0Y;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

— OCO3HAHHUE TYXOBHBIX LIEHHOCTEW POCCUMCKOTO HAPO/Ia;

— c(hOpMUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHM S, ITUYECKOIO MOBEACHUS;

— CIIOCOOHOCTh ~ OIICHWBATh CHUTYallMI0O H TPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTUPYSCh HA MOPaJIbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH;

— OCO3HAHME JINYHOTO BKJIAJ]a B MOCTPOEHUE YCTOMUYUBOTO OYAyIIEro;

— OTBETCTBEHHOE OTHOILLICHUE K CBOUM POJUTENSM, CO3JAHUKD CEMbU Ha OCHOBE
OCO3HAHHOTO TMPUHATHUS ILEHHOCTEH CEMEWHOM JKU3HM B COOTBETCTBUU C TPagULHASIMU
HaponoB Poccuu;

4) 3¢TeTHYECKOro BOCIIUTAHHUS:

— ACTETUYECKOE OTHOIICHHWE K MHUPY, BKIHOYAs JCTETUKY ObITa, HAYyYHOTO W
TEXHUYECKOTO TBOPUYECTBA, CIIOPTA, TPY/a, OOIIECTBEHHBIX OTHOIIICHU;

— MOHUMAHHE SMOILIMOHAIBHOTO BO3/IEUCTBUS JKUBOU NPUPOJBI U €€ [IEHHOCTH;

— TOTOBHOCTh K CAMOBBIP@KEHUIO B PA3HBIX BUJIAX UCKYCCTBA, CTPEMIICHUE MPOSBISATH

Ka4yc€CTBa TBOp‘IeCKOﬁ JINYHOCTH,



S) d¢usuyeckoro BocnUTAHHMSA, (POPMHUPOBAHUA KYJIBTYPbI 310pPOBbA U
IMOIMOHAIBHOTO 0J1ArONOTyYHs:

— MOHUMAHWE W pealu3alus 3I0pOBOr0 W 0Oe3omacHOro 00pas3a Ku3HU (3I0pOBOE
nuTaHue, COOMI0ICHIE TUTHEHUYECKUX MPABUII U HOPM, COATaHCUPOBAHHBINA PEKUM 3aHATUN
U OTIbIXa, peryispHas (usuyeckas aKTHUBHOCTh), OEPEKHOTO, OTBETCTBEHHOTO H
KOMIIETEHTHOT'O OTHOIIIEHHUSI K COOCTBEHHOMY (DPHM3HUECKOMY U TICUXUUYECKOMY 3/I0POBBIO;

— MOHMMAaHWE IEHHOCTU TPaBWI HHAUBUAYATHLHOTO M KOJUIEKTUBHOTO O€30MacHOr0
MOBEACHUS B CUTYAIMIX, YTPOXKAIOIINX 3I0POBBIO U KU3HU JIOJCH;

— OCO3HAHUE MOCJIEICTBUN U HEMPUATUSA BPEIHBIX MPUBBIYEK (YIOTPEOICHUS aIKOTOJIs,
HApPKOTUKOB, KypEeHHS);

6) TPy10BOI0 BOCIIMTAHMS:

— FOTOBHOCTb K TPY/ly, OCO3HaHHE [IEHHOCTH MacTEPCTBA, TPYA0II00HE;

—TOTOBHOCTh K AKTUBHOM JIEATEIBbHOCTH TEXHOJIOTMYECKOH M  COLUAIbHON
HAIPAaBIEHHOCTH, CIOCOOHOCTh HHUIIMMPOBATD, TUTAHUPOBATH U CAMOCTOSTEIILHO BBITIOJIHATD
TaKyIO JAESITeIbHOCTD;

MHTEPEC K Pa3INuHbIM chepam mpodeccnoHaTbHON AeSITEIbHOCTH, YMEHHUE COBEPIATh
OCO3HAaHHBIA BBIOOP Oyayiiell mpodeccuu U peanru30BBIBATH COOCTBEHHBIC >KU3HECHHbBIC
TJIaHbL;

TOTOBHOCTB U CIIOCOOHOCTh K 00pa30BaHUIO U cCaMOO0OPa30BaHUIO HA MPOTSKEHUH BCEH
KU3HU;

7) 3K0JI0TrNYECKOr0 BOCTIMTAHHUSA:

— 9KOJIOTHYECKH I1e7ecoo0pa3Hoe OTHOIICHHWE K MPHUPOJAE KaK MCTOYHHUKY >KM3HU Ha
3eMJie, OCHOBE €€ CyIIeCTBOBAHUS;

— TIOBBIIICHNE YPOBHS YKOJIOTUYECKON KyJIbTyphl: MPUOOPETEHHUE OMBITA MJIAHUPOBAHHS
MOCTYIKOB M OIEHKN UX BO3MOKHBIX ITOCJIEICTBUH JIJIs1 OKPYKAIOIIEH CPEIbL;

— 0CO3HAHUE II100aJBHOTO XapaKTepa SKOJIOTMYECKUX MPOOJIeM U IMyTel UX pelieHus;

— CTIOCOOHOCTh HUCTOJB30BaTh MPHOOpETaeMble NPHU HM3yYEeHWU OWOJIOTUU 3HAHHS U
YMEHHsI NpPU pPELIEHUH NpoOJeM, CBSI3aHHBIX C PalMOHAIBHBIM IMPUPOAOIOJIE30BAHUEM
(coburoienne npaBuil MOBEACHUS B MIPUPOJIE, HAPABICHHBIX HA COXPAaHEHUE PAaBHOBECHS B

AKOCHUCTEMAX, OXpaHy BUIOB, SKOCUCTEM, OHOChEphI);



— AKTMBHOE HENPUATHE NEVCTBUM, NPUHOCAIIMX BPEIl OKPYXKAIOIIEH IPUPOIHOU Cpene,
yMEHUE MPOTHO3UPOBATh HeOJIaronpusTHHIE HKOJIOTUYECKHUE MOCJIE/ICTBUS
MPEANPUHUMAEMBIX JEUCTBUI U IPEAOTBPAILATH UX;

— HAJIMYME Pa3BUTOrO 3KOJOTMYECKOI'O MBILUIEHUS, SKOJOTUYECKON KYJIbTYpbl, ONbITA
JESATEIBHOCTH JKOJIOTMUECKOW HANpaBICHHOCTH, YMEHHUS PYKOBOJCTBOBATbCA HMHU B
MT03HABATEJIbHOM, KOMMYHUKATUBHOM M COLIMAIIBHOW IMPAKTHKE, TOTOBHOCTH K YYacTHIO B
MPAKTUYECKOMN JESITEIbHOCTU IKOJIOTMUYECKOM HAMPaBIEHHOCTH;

8) HeHHOCTH HAYYHOI0 MO3HAHMS:

— c(pOPMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAyKM M OOIINECTBEHHOW MPAKTUKH, OCHOBAHHOIO Ha JHAJIOTE KYJIBTYP,
CIOCOOCTBYIOLIErO OCO3HAHUIO CBOETO MECTA B MOJUKYJIBTYPHOM MHPE;

— COBEpILECHCTBOBAHUE  SA3BIKOBOM W  YUTATENbCKOM KYJbTYpbl KaK CpEICTBa
B3aUMOJICUCTBUS MEXTY JIIOAbMHU U TIO3HAHUS MUPA;

— NOHMMaHHUe CrelU(PUKA OMOJIOTUH KaK HayKH, OCO3HaHUA €€ poju B (OpMUPOBAHUU
palOHaJIbHOIO HAYYHOTO MBIIUJICHUS, CO3JaHMM LEJIOCTHOTO IMpEJICTaBICHUs 00
OKPYXaIOllleM MHUpE Kak O €IUWHCTBE NIPHUPOAbI, YEIOBEKA W OOUIECTBA, B IO3HAHUU
MPUPOIHBIX 3aKOHOMEPHOCTEN M pelIeHNH Npo0JIeM COXPaHEHUS PUPOTHOTO PABHOBECHS;

— yOeXIEHHOCTh B 3HAYMMOCTHM OHOJIOTMM JJII COBPEMEHHOW IMBUIIM3AINU:
o0OecrieyeHuss HOBOTO YpPOBHSA  Pa3BUTHS  MEAMIMHBI, CO3JaHUE MEPCHEKTUBHBIX
OMOTEXHOJIOTHI, CIMOCOOHBIX peIIaTh PECypCHbIE MPOOJIEMbl Pa3BUTHS UEIOBEYECTBA,
MOMCKA IMyTEH BBIXOJIA U3 TJIOOAIBHBIX IKOJIOTHYECKUX MPOoOJIeM B oOecrieueHus mepexoia K
YCTOMUYMBOMY pa3BUTHIO, PAIMOHAIIBHOMY HCIIOJb30BAHUIO TPUPOJHBIX PECYPCOB U
(OpMHPOBAHUIO HOBBIX CTaH/IaPTOB KHU3HU;

— 3aMHTEPECOBAHHOCTh B MOJYYEHUU OMOJIOTMYECKUX 3HAHUWA B LENSAX MOBBILIECHUS
oOmme  KyJabTypbl, €CTECTBEHHO-HAyYHOM TPAMOTHOCTH, KaK COCTaBHOM 4YacTH
(YHKIIMOHATBLHOM TPaMOTHOCTH 00yJarouxcsi, opMupyeMoi mpu u3yueHuru OUOJIOTHH;

— MOHMMAaHHUe CYITHOCTH METOJIOB MO3HAHMS, UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax,
CIIOCOOHOCTH HCHOJBb30BaTh IMOJIydaeMble 3HaHUS ISl aHalIu3a U OOBSCHEHUS SBIICHUUN
OKPY’KaIOIlIer0 MUpa M MPOUCXOASAIINX B HEM M3MEHEHUH, YMEHHE JeNaTh 000CHOBAHHBIE
3aKJIIOYEHUS! Ha OCHOBE HAy4YHBIX (PAKTOB M HMEIOIIMXCS JTAHHBIX C UENbI0 MOJIYYCHUS

AOCTOBCPHBIX BBIBOJIOB,



— CIIOCOOHOCTh CaMOCTOSITEIBHO HMCIONb30BaTh OMOJOTUUYECKUE 3HAHUS JJIS PEIICHHUS
po0JIeM B PEATIbHBIX )KU3HEHHBIX CUTYALIUAX;

— OCO3HAHHE [IEHHOCTH HAYYHOU AEATEIBbHOCTH, TOTOBHOCTh OCYILECTBIISITh IPOEKTHYIO
Y UCCIIEIOBATEINIbCKYIO AEATEIBHOCTh UHANBUIYAIBHO U B TPYIIIIE;

— FOTOBHOCTb M CIIOCOOHOCTh K HEMPEPBIBHOMY 00Opa30BaHUIO U CaMOOOpPA30BAHUIO, K
AKTUBHOMY IOJYYEHHIO HOBBIX 3HAaHU MO OWOJOrMU B COOTBETCTBUU C KU3HEHHBIMH

OTPEOHOCTSIMU.

METANIPEAMETHBIE PE3YJIBTATBI

MeranpeaMeTHbIC pe3yIbTaThl OCBOCHHS y4eOHOTO TIpeaMeTa « buosiorus» BKITIOYAIOT:
3HaUYUMBIE 711 (POPMHUPOBAHUS MHPOBO33PECHHSI OOYJAIONTUXCS MEXKIUCITUTUTHHAPHBIE
(MeXIIpeIMeTHBIE) OOIeHAYYHbIC TTOHSATHS, OTPAKAIOUINE IEIOCTHOCTh HAYYHON KapTHHBI
MHpa U Crienu(PprKy METOI0B TIO3HAHUS, UCITOJIB3YEMbIX B €CTECTBEHHBIX HayKaX (BEIIECTRBO,
DHEprus, SBJIGHHWE, IIPOIECC, CHUCTeMa, Hay4dHblii (¢dakT, TMPUHIMI, TUIIOTE3a,
3aKOHOMEPHOCTh, 3aKOH, TEOpHs, UCCICAOBaHNE, HAOIIOEHNE, N3MEPEHNE, IKCIIEPUMEHT U
IpyTHUE); YHHUBEpCATbHBIE YydYeOHBIC MEUCTBUS (TIO3HABATEIbHBIC, KOMMYHHKATHBHBIC,
peryisTuBHbIE), oOecreunBamomnme GopMupoBanue G(YHKIUOHATHLHOM TPAMOTHOCTH U
COIIMAJILHOM KOMIIETCHIIMM OOYy4YarolIuXcsl; CIMOCOOHOCTh OOYYaroIIUXCsl HCIO0JIb30BaTh
OCBOCHHBIE MEXKIUCITUIIINHAPHBIC, MUPOBO33PEHUYCCKIE 3HAHUS U YHUBEPCAIbHBIC yUeOHBIC
JIEVUCTBUS B MO3HABATEIILHON U COLIMAIIBHOW MPAKTHUKE.

B pesynbrate u3ydeHuss OMOJOTMM Ha YpPOBHE CpeIHEro oOiiero oOpa3oBaHUS Yy
obOyuaromerocs OyayT chopMmupoBaHbl IO3HABATEIbHBIE YHHUBEPCAIbHBIC yYCOHBIC
NEUCTBUSA, KOMMYHHKATHUBHBIC yHHBEPCAIbHBIC YYCOHBIE JCHCTBUSA, pPETYJISTUBHBIC
YHUBEpCaIbHbIC YICOHBIC ICUCTBUS, COBMECTHAS JACATEIHHOCTb.

MeranpeaMeTHbIe pe3yabTaThl OCBOSHHUS MPOTPAMMBI CPETHETO O0IIero oOpa3oBaHUS
JTOJKHBI OTPAXKATh:

OBJajieHUe YHHBEPCAJbLHBIMHM Y4€OHbIMH MO3HABATEIbLHBIMHU JeHCTBUSIMU:

1) 6a30BbI€e JJOrHYECKHE TeiCTBHA:

— CaMOCTOATEILHO (OPMYIMPOBATh U aKTyaJIM3UPOBATh MPOOJIEMY, pacCMaTpPUBaTh €€

BCCCTOPOHHC,



— UCIOJIB30BaTh MPU OCBOCHUW 3HAHUW MPUEMBI JIOTUYECKOTO MBINUICHHS (aHaIM3a,
CHUHTE3a, CpaBHEHMS, Kiaccudukaiuu, o00OIIEeHUs), paCKPhIBaTh CMBICI OHOJOTHYECKHUX
MOHATUH (BBIACIATh WX XapaKTEpHbIE MPU3HAKH, YCTAHABIMBATH CBSA3W C JPYTUMHU
MIOHATUSIMU );

— OTpEENITh LUEIN NeATEIbHOCTH, 3a7aBas MapaMeTpbl U KPUTEPUU UX JTOCTHUKEHUS,
COOTHOCHUTH Pe3yJIbTaThl ICITEILHOCTHU C TIOCTABJIICHHBIMU IIEIISIMU;

— UCMOJIb30BaTh OMOJOTUYECKUE TMOHATUS JIJI1 0ObSICHEHUS ()aKTOB M SIBICHUMN KUBOUN
IPUPOIBL;

— CTPOUTH JIOTUYECKHE PACCYXKACHUS (MHAYKTUBHBIC, JCIYKTUBHBIC, IO aHAJIOTHH),
BBISIBJISITh ~ 3aKOHOMEPHOCTH M NPOTUBOPEYUsT B  PACCMATPUBAEMBIX  SIBJICHUSX,
(hOpMYIUPOBATh BBIBOJIBI M 3aKITIOUCHUS;

— IPUMEHSATh CXEMHO-MOJICIIBHBIE CPEICTBA VIS TIPEICTABIICHUS CYIIECTBEHHBIX CBS3CH
M OTHOIICHUA B M3y4aeMbIX OMOJIOTMUECKHX OOBEKTax, a TaKKe MPOTUBOPEUYHM Pa3zHOTO
pOJia, BEISIBJICHHBIX B Pa3IUIHBIX HHGOPMAIIMOHHBIX HCTOYHUKAX;

— pa3pabatTbiBaTh TIUIaH pEIICHUS MpoOJeMbl C YYETOM aHajdu3a HUMEIOIIUXCS
MaTepHaTbHBIX M HEMATePUATLHBIX PECYPCOB;

— BHOCHUTH KOPPEKTHUBHI B JEATEILHOCTH, OIICHUBATh COOTBETCTBHE PE3YyJbTATOB IETISIM,
OIICHUBATh PUCKH MOCIIE/ICTBUN JEATEILHOCTH;

— KOOPJIMHUPOBATh M BBHITIOJHATH Pa0OTy B YCIOBHSAX PEATBHOTO, BHUPTYaJIbHOTO M
KOMOWHHPOBAaHHOTO B3aUMO/ICHCTBUS,

— pa3BUBATh KPEATUBHOE MBIIUICHHUE MPU PEIICHUN KU3HEHHBIX TPOOIIEM.

2) 6a30BbIe HCCJIEN0BATEIbCKHE ICHCTBHUS:

— BJIQJIETh HABBIKAMH y4e€OHO-MCCIIEIOBATEIBCKOH M TPOEKTHOM JESTEIBHOCTH,
HaBBIKAMH Pa3pelieHus] MpoO0IeM, CIOCOOHOCThIO M TOTOBHOCTBHIO K CaMOCTOSITEIEHOMY
MMOMCKY METOJOB PEIICHUS MPAKTHYCCKUX 3a/ad, MPUMEHCHUIO pPa3IUYHBIX METOOB
MMO3HAHUS,;

— WCTOJIb30BaTh Pa3IUYHBIC BUIBI JACSITCIBHOCTH IO MOJYYESHHUIO HOBOTO 3HAHUS, €T0
WHTEPIpETaINN, MPEoOPa30BaHUIO U MPUMEHEHHIO B YUEOHBIX CUTYAIUsAX, B TOM YUCJIE TIPH
CO37IaHUU YYEOHBIX U COIMAIILHBIX MPOCKTOB;

— ¢hopMHpOBaTh HAYYHBIA THIT MBIIUICHNS, BIAJCTh HAYYHOH TEPMHUHOJOTHCH,

KIIFOYCBbBIMU IMTOHATHUAMHU U MCTOAaMMU,



— CTaBUTH U (HOPMYITUPOBATH COOCTBEHHBIC 3a/1aul B 00pa30BaATEIIbHON JEATEILHOCTH
Y )KM3HEHHBIX CUTYaIUsX;

— BBISBJIATh NPUYUHHO-CIICACTBEHHBIC CBS3M M aKTyaJlM3UPOBATh 3aady, BBIIBUTAThH
TUNOTE3y €€ pelleHUs], HaXOAUTh apryMEHTHI IS JI0Ka3aTeJIbCTBA CBOUX YTBEP)KICHUI,
3a/1aBaTh MapaMeTPhbl U KPUTEPUU PEILICHUS;

— QHANTM3UPOBATh MOJIYYEHHbIE B XOJI€ PEUICHHs 3aJaydl Pe3yNbTaThl, KPUTHUUYECCKH
OLICHUBATh UX JIOCTOBEPHOCTh, IPOTrHO3UPOBATH U3MEHEHUE B HOBBIX YCIOBHUSIX;

— J1aBaTh OLICHKY HOBBIM CUTYaIlUsIM, OLICHUBATh IPUOOPETEHHBIN OIIBIT;

— OCYILIECTBJIATH IIeJICHANIPABIICHHBIN MMOUCK MEPEHOCa CPENICTB U CIIOCOOOB JIEHCTBUS B
npodeccruoHaIbHyI0 Cpeay;

— YMETh TIEPEHOCHUTHh 3HAHUS B TMO3HABATEIBHYIO U TPAKTHYECKYIO 00JacTH
KHU3HEACSITEIbHOCTH;

— YMETh UHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00JIacTel;

— BBIIBUTATh HOBBIE WJCH, MpEAJaraTb OPUTHHAIBHBIC MOAXOABI M PELICHHS, CTABUTD
po0JIEMBI U 3a]1a4H, JOMYCKAIOLIUE aJIbTEPHATUBHBIE PEIICHHUS.

3) pabora ¢ undpopmanueii:

— OPUEHTUPOBAThCS B PA3JIMYHBIX HCTOYHHMKAX UH(popMaluu (TEKCcTe Y4eOHOro
nocoOusi, HaAyYHO-TIOMYJIIPHOW JUTEpaTrype, OMOJOTMUECKHX CJIOBApSAX M CHpPAaBOYHMKAX,
KOMIIBIOTEPHBIX 0a3ax NMaHHBIX, B MHTepHETe), aHAIM3UpOBaTh MHGOPMAIUIO Pa3TMIHBIX
BUIOB U (GOpM TMpEACTaBICHUS, KPUTHUYECKH OIEHMBaThb €€ JIOCTOBEPHOCTh U
HENPOTUBOPEUUBOCTD;

— (popMynUPOBATH 3aIPOCHI U MPUMEHITH Pa3TMUHBIE METOJBI MPU TIOUCKE U OTOOpE
OmoJsiornyeckor nHpopMaIuu, He0OOXOAUMOM TSI BBITIOJIHEHUS YUeOHBIX 3a/1a4;

— mpuoOpeTaTh OTIBIT MCTIOJIb30BaHUS WH()OPMAITMOHHO-KOMMYHHKATHBHBIX
TEXHOJIOTHH, COBEPIICHCTBOBATh KYJIbTYPYy AaKTHBHOTO HCIIOJIb30BAHHUSA  Pa3TUIHBIX
MOMCKOBBIX CUCTEM;

— CaMOCTOATENIbHO BBIOMpAaTh ONTUMAJIbHYIO (OPMY MPEICTABICHUS OHOJOTMYECKON
uHpopmaruu (cxembl, rpadyKy, TUarpaMMbl, TAOJIUIIBI, PUCYHKH U JPYTOE);

— UCTIOJBb30BaTh HAYYHBIN SI3BIK B KaueCTBE CPENCTBA MpHU paboTe ¢ OMOIIOTUYECKOM

nH(popManuen: IPUMEHATh XUMUYECKUE, (PU3NYECKHUE U MATEMATUYECKHE 3HAKU U CUMBOJIBI,



dbopmymnel, abOpeBuaTypy, HOMEHKJIATYPY, HCIOJIB30BaTh M TMPEOOPa30BHIBATH 3HAKOBO-
CUMBOJIMYECKHUE CPEJICTBA HATJISIAHOCTH;

— BJIQJICTh HABBIKAMH PACIIO3HABAHUS W 3alIUThl HHGOpMaNuK, WHHOPMAIMOHHON
0€30MacHOCTH TUYHOCTH.

OBjajieHHe YHHBEPCAJbHBIMM KOMMYHUKATHBHBIMHM JeCTBUSIMU:

1) ob1enne:

— OCYHIIECTBJISATh KOMMYHHMKAIIMM BO BceX c(epax KWU3HHM, aKTUBHO Y4YacCTBOBAaTh B
JManore WM JUCKYCCHUHU IO CYIIECTBY OOCYXXJIaeMoW TeMmbl (yMEHHE 3a/aBaTh BOIPOCHI,
BBICKA3bIBaTh CYKJICHHUS OTHOCHTEIHHO BBIMOJIHEHUS MpejiaraéMoi 3a7add, YYUTHIBATh
MHTEPECHI U COTJIACOBAHHOCTD MO3UIIMHI IPYTUX YYACTHUKOB UAJIOTa UIH IUCKYCCHUH);

— pacro3HaBaTh HEeBepOaTbHBIC CPEACTBA OOIICHUS, ITOHUMATh 3HAYCHUE COIHMATBHBIX
3HAKOB, TMPEANMOCHUIOK BO3HUKHOBEHHUS KOH(JIMKTHBIX CHUTyallud, yMETh CMsT4YaTh
KOH(JIUKTBI U BECTU TIEPETOBOPHIL;

— BJIQJICTh PA3JIMYHBIMHA CIIOCOOaMHM  OOIIEHUS ¥ B3aMMOJICHCTBHS, ITOHHMATh
HaMEpEHUsl JIPYTuX JIoJied, MPOSBIATh YBAKUTEIHLHOE OTHOIIEHHWE K COOECETHHKY U B
KOPPEKTHOU opMe (hopMyIupoBaTh CBOM BO3PAKEHHUS;

— pa3BEPHYTO U JIOTUYHO M3JIaraTh CBOIO TOYKY 3PEHUS C MCIOJIB30BAHUEM SI3BIKOBBIX
CPEICTB.

2) coBMeCTHAsI IesiTeJIbHOCTh:

— MOHUMATh W HCIOJIb30BaTh MPEUMYIIECTBA KOMAHAHOW M WHAUBUIYATbHON PabOTHI
MpU pelIeHUH OWOJIOTHYECKON MpoOeMbl, 000CHOBBIBATH HEOOXOJIMMOCTh MPUMEHEHHS
IpynnoBbIX (hOPM B3aMMOJICHCTBHSI MPU PEIICHUH Y4eOHOMU 3a/1auu;

— BBIOMpATh TEMATUKY U METOJIbI COBMECTHBIX JCHCTBUM C yUETOM OOIIMX HHTEPECOB U
BO3MOXXHOCTEH Ka)KJIOTO YjieHa KOJUICKTHBA,

— IPUHUMATh 1€ COBMECTHOM ACSITCIBHOCTH, OPTraHW30BBIBATh M KOOPJIWHHUPOBATH
JNEUCTBUS MO €€ JTOCTHXKEHUIO: COCTABIATH IUIAH JACHUCTBUU, PACHPEICIATh POJIA C YUETOM
MHEHHUH Y9aCTHHKOB, 00CYK/JIaTh PE3yJIbTaThl COBMECTHOM paOOTHI;

— OIICHUBATh KAa4eCTBO CBOETO BKJIAJla W KaXJAOTO0 YYACTHHKA KOMAaHIbI B OOIIUI
PE3yNbTAT MO pa3paboTaHHBIM KPUTEPUSIM;

— Ipeajaratb ~ HOBBIC  IPOCKTHI, OIICHWBATh HJACH C TO3WIWA  HOBU3HHI,

OPUI'MHAJIBHOCTH, HpaKTI/I‘-IeCKOﬁ 3HA4YNMOCTH,



— OCYILIECTBJISATh MO3UTUBHOE CTPATETUYECKOE MOBEJAECHUE B PA3IMYHBIX CUTYyalUsX,
IPOSBIISITH TBOPYECTBO U BOOOpaKeHUE, ObITh MHULIMATHBHBIM.

OBJiaieHNe YHUBEPCAJIbLHBIMU PEryJISSITUBHBIMU JeCTBUAMM:

1) camoopraHu3amusi:

— UCIOJIb30BaTh OMOJIOTUYECKHE 3HAHMS JJIA BBISBICHUS MPOOJEM M MX PEIICHUs B
KU3HCHHBIX M YICOHBIX CHUTYaITUAX;

— BbIOMpATh HA OCHOBE OMOJIOTMYECKUX 3HAHWUM 1EJEBbIE U CMBICIOBBIE YCTAHOBKHU B
CBOUX JICUCTBUSAX U MOCTYIKAxX MO OTHOIIEHUIO K >KMBOM INPUPOJAE, CBOEMY 3JI0POBBIO U
3I0POBBIO OKPYKAIOLIUX;

— CaMOCTOSITEJIbHO ~ OCYILIECTBJISITh  NO3HABATEIBHYIO  JEATEIBHOCTb,  BBISBIATH
npoOJieMbl, CTaBUTh HW (QOPMYJIUPOBATH COOCTBEHHBIC 3adaud B 0Opa3oBaTEIbHOI
NEATEIbHOCTU U )KU3HCHHBIX CUTYaIUsX;

— CaMOCTOSATENILHO COCTABJISATh IUIAH PEUICHUS NPOoOJeMbl C YYETOM HMEIOIIUXCS
pecypcoB, COOCTBEHHBIX BO3MOXKHOCTEU U MPEANOYTECHUH;

— 1aBaTh OLICHKY HOBBIM CUTYallUsIM;

— pacIIMpsATh PaMKH Y4eOHOTO MPeMeTa Ha OCHOBE JIMYHBIX MPENOYTECHUN;

— 7ienaTh OCO3HAHHBIM BBIOOp, apryMEHTUPOBATH €ro, OpaTh OTBETCTBEHHOCTH 3a
pelieHue;

— OIICHUBATh TPUOOPETEHHBIN OIIBIT;

— CcrocoOCTBOBaTh (HOPMHUPOBAHUIO M TPOSIBJICHUIO IIMPOKOW JPYAUIIMU B Pa3HBIX
00JacTsIX 3HAHUM, TTOCTOSIHHO TIOBBIIIATH CBOM 00pa30BaTEIbHBIN U KYJIbTYPHBIH YPOBEHb.

2) CAMOKOHTPOJIb:

— J1aBaTh OLICHKY HOBBIM CUTYallUsIM, BHOCUTbh KOPPEKTHUBBI B JIEITEIbHOCTD, OLIEHUBATh
COOTBETCTBHE PE3YJIbTATOB LEISAM;

— BJIaJIETh HaBBIKAMM TI03HABATEIBLHON peQIeKCHUM KaK OCO3HAHUsI COBEpPIIAEMBIX
JNEUCTBUI W MBICIUTEIBHBIX IPOILIECCOB, UX PE3YJbTAaTOB M OCHOBAHWI, HUCIOJIb30BaTh
puémbl pedIeKCUU Il OLICHKU CUTYaIlMH, BEIOOpA BEPHOTO PEIICHUS;

— YMETh OIIEHUBATh PUCKH U CBOEBPEMEHHO MPUHUMATh PEUIECHUS 110 UX CHUKEHHUIO;

— IPUHUMATh MOTUBBI U apTYMEHTBI JPYTUX IIPU aHAIU3€E PE3YJIbTATOB AESITEIbHOCTH;

3) npuHsiTHE CeOsl U APYIUX:

— IIPUHHUMATb 06671, IIOHHMMas1 CBOM HCAOCTATKM U JOCTOMHCTBA,



— IPUHUMATh MOTUBBI U ApTYMEHTBI APYTUX [IPU aHAJIU3€ PE3YJIBTATOB JEATEIbHOCTH;
— MPU3HABATh CBOE MPABO U MPABO JPYIMX Ha OLIMOKH;

— pa3BUBATHb CIIOCOOHOCTH ITOHUMATh MUP C IMO3UIKUHU APYTOro 4CJIOBCKaA.

IHPEAMETHBIE PE3YJIBTATDBI

[IpenMeTHbIE pe3yabTaThl OCBOEHUS COAEpKaHus yueOHoro npeamera «buonorus» Ha
yriIyOJIEHHOM YpPOBHE OpUEHTHPOBaHbl Ha oOecrieueHue MNpoPMIBHOIO OO0ydYeHUs
oOyuatomuxcst Ouonornd. OHU BKIIOYAIOT: crneudduueckue s OWOJIOTUHM Hay4dHBIC
3HaHUSA, YMEHUS U CHOCOOBI NEHCTBUI MO OCBOEHHUIO, MHTEPIPETAUU U NMpeoOpa30BaHUIO
3HAHWM, BUJIBl JESATEIBHOCTU 10 MOJYYEHUIO HOBBIX 3HAHMM W HUX NPUMEHEHUIO B
pa3NMYHBIX YYEeOHBIX, a TaKK€ B pEAIbHBIX XU3HEHHbIX cUTyalusx. lIpenMerHbie
pe3yNbTaThI IPEACTABJICHBI 110 TOAAM U3yYEHHUS.

[IpeameTHbIE pe3ysbTaThl OCBOEHHUs ydeOHoro npeamera «buonorus» B 10 kiacce
JOJDKHBI OTPAXKATh:

— c()OpMHPOBAHHOCTh 3HAHUN O MECTE€ M POJU OMOJIOTMH B CHUCTEME €CTECTBEHHBIX
HayK, B ()OPMUPOBAHMHM €CTECTBEHHO-HAyYHOW KapTUHBl MHUpPA, B IO3HAHUM 3aKOHOB
OpUPOIbl M PEIIEHHH NpoOJieM pPALMOHAIBHOTO MPUPOJOINONb30BaHU, O BKJajAe
POCCHICKUX U 3apyOekKHBIX YUEHBIX B pa3BUTUE OMOJIOTUH;

— BJIaJiCHUEC CUCTEMOMH OMOJIOTMYECKUX 3HaHUMH, KOTOpas BKJIIOYAECT:
OCHOBOTMOJararume OHOJOTHYECKHE TEPMUHBI M TOHATUSA (KU3Hb, KIETKA, OpPraHU3M,
MeTaboJIu3M, TOMEOCTa3, CaMOpPEryJslus, CaMOBOCIPOU3BEICHUE, HACIEICTBEHHOCTD,
M3MEHYUBOCTb, POCT U pa3BUTHE), Ouonornueckue teopun (kierouynast reopus T. 11IBanHa,
M. lllnelinena, P. BupxoBa, xpoMocomHasi Teopust HacieacTBeHHocTd T. Moprana), yueHus
(H. . BaBunoBa — 0 1eHTpax MHOrooOpasus U MPOUCXOXKIACHUS KYJIbTYPHBIX PACTEHUN),
3aKOHBI (eIMHOOOpPAa3usi MOTOMKOB IEPBOTO IMOKOJICHUS, PaCIIENICHUs, YHUCTOTHl TaMer,
HE3aBUCUMOTO HaciienoBaHus [. MeHaens, TOMOJOTMYECKUX PAIOB B HACJIEACTBEHHOM
m3menunBoct H. M. BaBuioBa), mpuHIUIBI (KOMIIJIEMEHTAPHOCTH);

— BJIQJICHUE OCHOBHBIMM METOJAMHM HAyYHOTO IIO3HAHWS, HCIIOIb3YEMBIX B
OMOJIOTUYECKUX HCCIICIOBAHUSAX KUBBIX OOBEKTOB (ONHUCAHUE, W3MEpPEHHUEe, HaOJI0JICHUE,

AKCIIEPUMEHT);



— YMEHHE BBIJICTSTh CYIIECTBEHHBIC MPU3HAKW: BHPYCOB, KJIETOK MPOKAPUOT W
DYKApUOT, OJHOKIIETOUYHBIX W MHOTOKJIETOYHBIX OpPraHW3MOB, B TOM YHCIE OaKTepHH,
rpubOB, pacTEHUIl, )KUBOTHBIX U Y€JIOBEKa, CTPOCHHS OPraHOB U CUCTEM OPraHOB PacTEHUH,
’KUBOTHBIX, YEJOBEKa, MPOIECCOB >KU3HEAEATEIBHOCTH, MPOTEKAOIMUX B OpraHM3Max
pacTeHMid, >KMBOTHBIX M 4YEJIOBEKa, OWMOJOTMYECKHX TMPOIECCOB: OOMEHa BEIIECTB
(MeTaboM3M), IpeBpaIeHUs] SHEPTHH, OPOXKEHHSI, aBTOTPO(HOTO U TETEPOTPO(YHOTO TUIIOB
nuTaHusg, (OTOCHMHTE3a W XEMOCHHTE3a, MHTO3a, Mel03a, raMeToreHe3a, IMOpHOTreHesa,
MOCTAMOPHUOHAILHOTO Pa3BUTHS, Pa3MHOKEHHUsS, WHIUBUAYaJIbHOTO pPa3BUTHS OpraHU3Ma
(oHTOTrEHEe3a), B3aMMO/ICHCTBUSI T€HOB, T'€TepO3Kca, HCKYCCTBEHHOTO 0TOOPA;

— YMEHHUE YCTaHABIMBATh B3aUMOCBS3H MEKy OpraHOUIaMH KJIETKH U UX (QYHKIUSIMH,
CTPOSHHMEM KJIETOK pa3HbIX TKaHeW W WX (YHKIUSIMH, MEXTY OpPraHAMH W CHCTEMaMH
OpTaHOB y PacCTEHUH, )KUBOTHBIX M YEJIOBEKA W UX (DYHKIHSIMHU, MKy CUCTEMaMU OPTaHOB
U ux QYHKIUSAMH, MEXIYy dSTallaMd OOMEHa BEIIECTB, JTalaMH KJIETOYHOro IMKIa U
KU3HEHHBIX IIMKJIOB OPTaHMW3MOB, JTalnaMyd 3MOPHOHAJIBHOTO PAa3BUTHUS, TEHOTUIIOM U
dbenotunom, peHoTurioM u GhakTopaMu CpeJibl OOUTaAHUS;

— YMEHHE BBISIBJISATH OTIMYUTEIBHBIC TPU3HAKH )KUBBIX CHCTEM, B TOM YHCJIC PACTEHUH,
’KUBOTHBIX U YEIIOBEKA;

— YMEHUE  HCINOJb30BaThb  COOTBETCTBYIOIIME  apryMEHThl,  OHOJOTHYECKYIO
TEPMHHOJOTHIO ¥ CHMBOJHKY [UIsl JIOKa3aTelbCTBa pOJCTBA OPTaHW3MOB Pa3HBIX
CUCTEMATUYECKUX TPYIIII;

— YMEHHE peliaTh OMOJIOTUYECKUE 3a7a4M, BBISIBISTh IPUUMHHO-CIICACTBEHHBIC CBS3U
MEXIy HCCIEAYyEeMbIMH OWOJIOTMYECKUMHU MPOLIECCAaMU M SIBICHUSMHU, ACNATh BBIBOJBI U
MIPOTHO3bI HA OCHOBAHUU TOJTYYEHHBIX PE3yJIbTATOB;

— YMEHHUE BBITIOJHATH JIA0OpAaTOPHBIE W MPAKTUYECKUE PAOOTHI, COONIOAATh MpaBUIIa
pu paboTe ¢ ydeOHBIM U JIaOOPaTOPHBIM 000PYI0BAHUEM;

— YMEHHE BBIJIBUTATh THUIMOTE3bI, MPOBEPATh UX IKCIEPUMEHTATHHBIMH CPEJCTBAMU,
dbopMynupys Ielb HCCIEAOBaHWs, aHAJIM3UPOBATH IOIYYCHHBIE pPE3yJIbTaThl M JENaTh
BBIBOJIBL;

— YMEHHUE Yy4acTBOBATh B y4e€OHO-UCCIIEOBATENLCKON paboTe M0 OMOJIOTUH, SKOJIOTHH
W MeIWIMHEe, TPOBOAUMONM Ha 0a3e MIKOJbHBIX HAYYHBIX OOINECTB, W MyOJIUYHO

MpCACTABJIATH IMOJTYUYCHHBIC PC3YJIbTAThl HA YUCHHYCCKUX KOH(bepeHHI/IHX;



— YMEHHUE OIICHMBATh 3TUYECKME ACHEKThl COBPEMEHHBIX HCCIIEOBaHUIl B 001acTu
OMOJIOTUM W MEIUIMHBI (KJIOHMPOBAaHUE, UCKYCCTBEHHOE OIIOJIOTBOPEHHE, HAMPABIECHHOE
M3MEHEHUE T€HOMA U CO3JaHUE TPAHCTEHHBIX OPraHu3MOB);

— YMEHHE OCYIIECTBIISATh OCO3HAHHBIA BBIOOp Oymymied mpodeccHoHaTbHON
JESTEIBHOCTH B 00JIACTH OMOJIOTHH, MEIUIIMHBI, OMOTEXHOJIOTUH, BETEPUHAPHUH, CEITHCKOTO
XO3SIICTBa, MUIIEBOM  MPOMBIIUIEHHOCTH, YIUIyOJATh  TO3HABaTENbHBIM  HHTEpEC,
HaINpaBJICHHBIH HAa OCO3HAHHBIA BBIOOP COOTBETCTBYIOLIEH Mpodeccuu U MPOIOJIKEHUE
OMOJIOTUYECKOTO 00pa30BaHus B OPraHU3ALMIX CPEIHEro NMpodeCcCUOHAIBHOIO U BBICIIETO
oOpa3oBaHu4.

[IpeameTHbIe pe3ysbTaThl OCBOEHUs yueOHoro mpeamera «buonorus» B 11 kiacce
JOJIKHBI OTPAXKATh:

— c()OpMHPOBAHHOCTh 3HAHUI O MECTE€ M POJM OUOJIOTMH B CUCTEME €CTECTBEHHBIX
HayK, B ()OpPMHPOBAHUM COBPEMEHHOUM €CTECTBEHHO-HAYYHOW KapTHUHBI MHpA, B MO3HAHUU
3aKOHOB MPUPOJBI U PEUIEHUHU SKOJOTUYECKHUX MPOOJIEM YEIIOBEYECTBA, a TAKXKE B PELICHUU
BOIIPOCOB  PAIlMOHAIBHOIO MPUPOJONOIb30BaHUs, U B (POPMUPOBAHUU IIEHHOCTHOTO
OTHOUIEHUS K MpUpOJE, OOUIECTBY, YEJIIOBEKY, O BKJIAJE POCCHUICKUX M 3apyOe’KHBIX
Y4EHBIX-OMOJIOTOB B pa3BUTHE OMOJIOTHH;

— YMEHHE BJIaJIETh CUCTEMON OMOJIOTUYECKUX 3HAHUM, KOTOPasi BKIFOYAET OMPEICTICHUS
Y MOHMMAaHHUE CYUIHOCTH OCHOBOIIOJIATAIOIIUX OMOJIOTMYECKMX TEPMHHOB U MOHATUH (BH],
sKkocucreMa, Oumocdepa), Ouonormyeckue Teopuu (dBosrorMoHHas Teopus Y. [lapBuHa,
CUHTETHYeCKas Teopust 3Boorun), yuerus (A. H. CeBepiioBa — 0 yTSX U HampaBIECHUAX
sBostonnu, B.M. BepHanckoro — o Ouocdepe), 3akoHbl (reHETHYECKoro paBHoBecust J[x.
Xapau u B. Baitnb6epra, 3apoasimeBoro cxoactsa K. M. bapa), npaBuna (muaumyma lO.
JIubuxa, HSKOJIOTMYECKOW MHUpPaMUIIbl DHEPTUM), TUNOTe3bl (rumore3a «vupa PHK» V.
I'unGepra);

— YyMEHUE BJIaJAETh OCHOBHBIMM METOJAAMH HAYYHOTO TO3HAHMS, HCIOJIb3YyEeMbIMHU B
OMOJIOTUYECKUX HCCIEAOBAHUAX >KMBBIX OOBEKTOB M HKOCUCTEM (OMHCAHHUE, U3MEpPEHUE,
HaOII0ICHUE, DKCIIEPUMEHT), CITIOCOOAMU BBISIBJICHUSI M OIICHKH aHTPOTIOTEHHBIX N3MEHECHHM
B IIPUPO/IE;

— YMEHHE BBIJEIATh CYUIECTBEHHbIE MPU3HAKU: BHUJIOB, OMOT€OLIEHO30B, IKOCUCTEM U

ouocdepbl, CTaOMIM3UPYIOIMIETO, JBIKYIIETO W Pa3phIBAIOIIETO €CTECTBEHHOTO OTOOpa,



QJJIOTIATPUYECKOTO W CHUMIIATPUYECKOTO BUI000PA30BaHMs, BIUSHHUS JBIDKYIIUX CHII
HBOJIIOIIMY HA TEHO(MOH]T TOMYJISIIIAH, TPUCIIOCOOJICHHOCTH OPTaHU3MOB K Ccpejie 0OuTaHus,
YepeOBaHUs HAMpaBJICHUN HBOJIOLMH, KPYroBOpOTa BEUIECTB W IIOTOKA SHEPTrUU B
HKOCHCTEMAX;

— YMEHHUE YCTaHaBJIMBATh B3aMMOCBSI3U MEXKIY MPOIECCAaMH SBOJIOIUH, IBUKYIIMHU
CHJIaMU aHTPOTIOreHe3a, KOMIIOHEHTAMH PAa3JIMYHBIX 3KOCHCTEM M TMPUCHOCOOIECHUSMHU K
HUM OpPTraHU3MOB;

— YMEHHUE BBISIBJIATH OTIWYHTEIbHBIC MPHU3HAKU JKUBBIX CHCTEM, MPUCIOCOOIIEHHOCTH
BUJIOB K cpele OOWTaHWsA, a0MOTUYECKMX M OWOTHYECKUX KOMIIOHEHTOB JKOCHCTEM,
B3aMMOCBSI3€ OpraHM3MOB B COOOIIECTBaX, aHTPOIOTCHHBIX M3MEHEHHHA B DKOCHCTEMAax
CBOEM MECTHOCTH;

— YMEHHE  HWCIOJb30BaTh  COOTBETCTBYIOIIME  apPTyMEHTHI,  OHOJOTHYECKYIO
TEPMUHOJIOTMI0O W CHUMBOJIMKY JUISI JIOKa3aTelIbCTBA POJICTBA OPTraHU3MOB PAa3HBIX
CHUCTEeMAaTUYECKUX TPYMIM, B3aMMOCBSI3M OPraHU3MOB M Cpenbl OOWTaHWs, €IWHCTBA
YeJI0BEYECKUX pac, HEOOXOAMMOCTH COXpPaHEHHs MHOrooOpaszus BUAOB M IKOCHCTEM Kak
YCIIOBUS COCYIIECTBOBAHUS IPUPOJIBI U YETTOBEUECTBRA;

— YMEHHUE peliaTh OMOJIOTUYECKUE 3aa4M, BBISBISATH MPUUYUHHO-CICACTBCHHBIE CBS3H
MEXIy HCCIEAyeMbIMU OWOJIOTMYECKUMHU TMPOIeCCaMU M SIBIICHUSIMU, JelaTh BBIBOJBI U
MIPOTHO3bI HA OCHOBAHHH TOJTyUYE€HHBIX PE3yJIbTaTOB;

— YMEHHE BBITIOJHATh JTA0OpAaTOPHBIE U MPaKTHUECKUEe PabOThl, COOMIOAATh MpaBUiia
pHu paboTe ¢ y4eOHBIM U JTa0OPATOPHBIM 000PYI0BAHUEM;

— YMEHHE BBIJIBUTATh THIIOTE3bI, MPOBEPITh MX JKCIECPUMEHTAIBHBIMUA CPEICTBAMH,
bopMynupys 1IeIb HWCCIEAOBAHMS, AaHAIM3UPOBATH IOJYUYEHHBIE PE3YNbTaThl M JENaTh
BBIBOJIBL

— YMEHHE y4acTBOBAaTh B yU€OHO-UCCIIEIOBATEIILCKON paboTe 1Mo OMOJIOTHH, YKOJOTUU
U MeIWLHUHE, TPOBOAUMONW Ha 0a3e NIKOJbHBIX HAYYHBIX OOIIECTB, M MyOJUYHO
MPENICTaBIISATH MOTYYCHHBIE Pe3YIbTaThl HA YUCHUYECKUX KOH(DEePEHITHIX;

— YMEHHUE OIICHMBATh TUIIOTE3bl M TEOPUU O MPOUCXOXKICHUU KU3HHU, YEJIIOBEKA U
YeJI0BEYECKUX pac, 0 MpUYMHAX, MOCIEACTBUAX U CHOco0ax MpedoTBpaIIeHUs INI00aTbHBIX

M3MEHeHH B buocdepe;



— YMEHHE OCYIIECTBISTh OCO3HAHHBIM BBIOOp Oyaymied  mpodeccroHaTbHOM
ACSATEIPHOCTH B O0JacTH OWOJIOTHH, OJKOJIOTHUH, MPHUPOAOINOIL30BAHUS, MEIUIUHBI,
OMOTEXHOJIOTHH,  TICUXOJIOTMHM, BETCPUHAPHHU,  CEIBCKOTO  XO3AWCTBa,  IHUIIEBOMN
MIPOMBIIIUICHHOCTH, YTAyOJsaTh TO3HABATEIBHBIN MHTEPEC, HAINPABICHHBIM HA OCO3HAHHBIN
BBIOOP COOTBETCTBYIOIICH MPOPECCHH M MPOJOJDKEHHE OWOJIOTHMYECKOTO OO0pa3oBaHUs B

OpTaHU3aIUAX CPEAHETO MPOPECCHOHATFHOTO U BBICIIIETO 00pa30BaHMSL.

TEMATHYECKOE INTAHUPOBAHHUE

10 KJIACC
KosmnuecTBo yacos JJIeKTPOHHbIE
Ne HaumeHoBaHHe pa3iesioB U TeM (uudposbie)
n/n MPOrpaMMblI Bcero Kontpoabubie | IpakThieckue oOpa3oBaTe/ibHbIE
padoThI padoThI pecypebi
1  bBuosorus xkak Hayka 1
2  JXuBBIE CHCTEMBI M X U3yYEHUE 2
3 | Buosorns xierku 2 0,5
4 XuMuyecKasi OpraHu3arus 10 1
KIJIETKH
5 | Crpoenue u QyHKIIUU KIETKU 8 2
6 OOMeH BelecTB U MpeBpalleHNe 9 1
SHEPTUU B KIETKE
7 HaCJ'IeI[CTBeHIfaSI uHpopMaIus u 9 05
peanu3zanus €€ B KIETKe
8  JXKu3HEHHBIN UK KIETKH 6 1
9 CrpoeHue u QyHKINH 17 15
OpPraHHU3MOB
10 Pa3smHOXeHMe u pa3BuTHE 8 15

OpraHu3MOB
I'enetnka — Hayka o
11 | HacHeaCTBEHHOCTH U 2 0,5
VU3MEHYMBOCTH OPraHU3MOB

12 3aKOHOMEPHOCTHU 10 1
HACJIC/ICTBEHHOCTH

13 3akoHOMEpPHOCTH H3MEHYHBOCTH 6 1

14 T'eHeTwka 4eloBeKa 3 0,5

15 Cenexmus opraHu3MoB 4 1
BHOTEXHONOTHS U CHHTETHYECKAS

16 4
Ouonorus

17 PesepBHOe Bpems 1

OBIIEE KOJIMYECTBO YACOB I1O0 102 0 13

ITPOTPAMME




11 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
Ne  HaummeHoBaHMe pa3ieiioB U (um¢posbie)
n/n TeM MPOrpaMMBbl Bcero KonTpoakskie | lipakTHaeckne oOpa3oBaTe/ibHbIE
padoThbI padoTbI pecypesr
3apokJIeHUE U pa3BUTHE
1 3BOJIFOLIMOHHBIX 4
MPEJCTaBICHUN B OUOJIOTHH
5 Mukpo3Boronus u eé 14 2
pE3yJIbTaThI
3 Maxkpo3Bostonus u eé 6
PE3yNIbTaThI
4 [IpoucxoxaeHue u pa3BUTHE 15 15
YKU3HU Ha 3emiie
5 [IpoucxoxaeHue yenoBeka — 10 1
aHTPOIIOTEHE3
OKoJjorus — HayKa 0
B3aMMOOTHOIIIEHHUSIX
6  opraHu3MoB U 3 0.5
HAJOPTaHU3MEHHBIX CUCTEM C
OKpY’Karollen cpeaou
7 Opranusmsl 1 cpenia 9 15
oOuTaHus
8 DKoJorus BUJIOB U 9 05
MTOMYJISILIAA
9 DKOJ0TrUsl COOOIIECTB. 12 05
DKOJIOTHYECKUE CUCTEMBI
10 buocdepa — rinobanbHas 6
JKOCUCTEMA
11 UYenoBek v OKpyKaromas 6
cpena
12  PesepBHOe Bpems 8
OBUIIEE KOJIMYECTBO YACOB 102 0 75
10 ITPOI'PAMME '




IHOYPOYHOE IINTAHUPOBAHUE

10 KJIACC
KounyecTBO 4acoB JJIeKTPOHHbIE
[
1‘3‘;1 Tema ypoka Beero KonTposibHbIe IIpakTuyeckue nsg‘?:::nﬂ o6 p:;q;gg::;:enu e
padoThI padoThI pecypebr
1 Buronorust Kak KOMIIJIEKC HayK M KaK 4acTb 1
COBPEMEHHOT0 001eCTBa
2 JKuBbl€ cUCTEMBI U X CBOMCTBA 1
3 YpoBHEBast OpraHn3anus KUBbIX CUCTEM 1
4 Hcropus oTKpbITUA U M3y4eHUs KieTkH. Kinetounas 1
Teopus
MeTo 161 MOJIEKYIISIPHOM M KJIIETOUHOM OMOJIOTHH.
[IpakTuueckas padbora «3yueHne METO/10B
5 KJIETOYHOM Onosoruu (xpomarorpadus, 1 0,5
anekTpodopes, nuddepeHraibHoe
neHtpudyruposanue, [1LP)»
6 XHUMHYECKUIN COCTAB KIETKU 1
7 MuHepabHbIC BEIIECTBA KIETKH, UX OMOJIOrHYecKast 1
poJIb
OpraHuyeckue BellecTBa KIETKU — OCJIKH.
8 Jlaboparopras padota «O0HapykeHHE OETKOB C 1 0,5
MTOMOIIIBI0 KAYECTBEHHBIX PEAKIIU»
9 CoiicTBa, Knaccuukaiys 1 GyHKIUU OEIKOB 1
10 Oprannueckue BeNecTBa KJIETKH — YTIE€BObI 1
11 Oprannueckue BeecTBa KJIETKH — JTUIUAbI 1
Hyxneunossie kucnotsl. JJHK n PHK.
12 Jlaboparopnast pabora «MccinenoBanue 1 0.5
HYKJICMHOBBIX KHUCJIOT, BBIJICTICHHBIX U3 KJIETOK
Pa3IMYHbBIX OPTraHU3MOBY
13 Crpoenue u Qpynkiun ATD. Ipyrue 1
nykineozuarpudocdarel (HTD)
14 | CexBenupoBanue JIHK. Meronbl reHOMHKH, 1




TPAHCKPUIITOMUKH, TPOTEOMUKH

15  MeToabl CTPYKTYpPHOU OHMOJIOTHH 1

16 | Tunsl knetok. [IpokapuoTnueckas KieTka 1

17 Crtpoenue s3ykapuoTuyeckoi kietku. [IpakTuueckas 1 05
pabota «l3ydeHue CBONCTB KJIIETOYHOU MEMOpaHBI» '

18  IloBepXHOCTHBII anmapar KJI€TKH 1
OpnomMeMOpaHHbIE OPraHOU bl KJIETKH.

19  IlpaxTtuueckas pabota «/3ydeHue ABHKEHHS 1 0,5
[IUTOILJIA3MbI B PACTUTENbHBIX KIETKAX»

[TonyaBTOHOMHBIE OPTaHOUIBI KIETKU:

o0  MUTOXOH/IPHH, IIACTHIIBL. JlaboparopHast pabota 1 05
«HccnenoBanue mia3Monn3a 1 JIeria3Moan3a B '
PaACTUTENbHBIX KIETKAX)

21  HemeMOpaHHBIE OPTraHOU/bI KIIETKH 1

22 Crtpoenue 1 QyHKIMHU sapa 1
CpaBHHUTENbHAS XapaKTEPUCTUKA KIETOK 3yKapuoT.

23 JlaboparopHas pabota «M3ydeHue cTpoeHHsI KIETOK 1 0,5
Pa3IMYHBIX OPTAaHHU3MOBY
AcCCUMMIIALNS U AUCCUMMIIALIUS — IBE CTOPOHBI
MeTtabonusma. Turbel oOMeHa BEIECTB.

24 JlaboparopHas pa®ota «/3ydyeHue KaTaIuTH4eCKON 1
aKTUBHOCTH (pepMEHTOB (Ha MpUMepe aMuiIa3bl UIu
KaTasas3bl)»

DepMEHTATUBHBIN XapakTep PeaKL Ui KIETOYHOIO

o5 MeTtabonm3ma. JlaboparopHas padota «M3yuenue 1 05
(epMEeHTaTUBHOTO paCUICTIIICHUs IEPOKCH 1A '
BOJIOPOJIa B PACTUTENBHBIX U JKHBOTHBIX KIIETKAX)»

26  Benku-aKTUBATOPHI U OEITKU-MHTHOUTOPHI 1

27  ABTOTpOdHBIN TUII OOMEHA BEILECTB 1

28 | ®otocuHTE3 1

29 Xemocwunres. Jlaboparopuas pabota «CpaBHeHUE 1 05
poreccoB (POTOCHHTE3a U XEMOCHUHTE3a» '

30 AHa’poOHbIe opraHu3Mbl. Buibl OposkeHwHs. 1

JlaGopatopHnast pabota «CpaBHEHHE MPOLIECCOB




6p0}KeHI/ISI U JbIXaHUAg»

AdpoOHbBIE OPraHU3Mbl. JTalbl YHEPTrETHUECKOTO

31 1
oOMeHa

32 DHeprus MeMOpPaHHOTO IpaJIueHTa MPOTOHOB. 1
Cunte3 AT®: pabora nporoHHOI AT®-cunTa3bI

33  Peaknuu MaTpU4HOTO CHHTE3a 1

34  Tpanckpunums — matpuusbiii cuate3 PHK 1

35 | Tpancnsuus u e€ STansl 1

36 Komuposanue amuHokuciot. Poss pubocom B 1
OouocuHTe3e Oenka

37 Opranuzanus reHomMa y IpoKapHoT U 3YKapuoT 1

38 MornexyssipHbIe MEXaHU3MBbI IKCIIPECCHU T€HOB Y 1
yKapuoT
Bupychl — BHekIIeTouHbIE (HOPMBI )KU3HU U

39 | oOmurarneie mapa3uthl. [IpakTudeckas padbora 1 0,5
«Cozanue MoJeNIu BUPYCa»

40 BI/IpyCHEge 3a00JIeBaHNUs YEI0BEKa, )KUBOTHBIX, 1
pacteHuit

41 HanorexHomornu B OMOJIOrMH U MEIUIIMHE 1

42 JKu3HeHHEBIN IUKIT KIIETKH 1

43 | Marpuunsiii cuare3 JIHK 1

44 Xpomocomsl. JlabopaTopHas pabora «3yuenue 1 05
XPOMOCOM Ha TOTOBBIX MHUKpOIpEnapaTax»

45 JleneHne KICTKH — MUTO3 1
Tunsl kneTok. KaproknHes U HTUTOKUHES.

16 JlaGopatopHnas pabora «Habnronenue Mutosa B 1 05
KJIETKaX KOHYMKA KOpEeIKa JiyKa (Ha TOTOBBIX '
MUKpOTIpenaparax)»

47 Perynsuus »kM3HEHHOTO IIUKJIA KIIETOK 1

48 | OpraHu3M Kak eJuHOe 11eJ0e 1

49 TKaHHVpaCTeHHﬁU. JlaGopaTtopHnas pabora «3ydueHnue 1 0.5
TKaHel pacTeHui»

50 TkaHM )KUBOTHBIX U 4eoBeka. JlabopaTopHas 1 0.5

pabota «3ydyeHune TkaHel KUBOTHBIX)




Opransl. Cuctemsl opranoB. JlaboparopHas pabota

51 1 0,5
«V3ydyeHnue opraHoB IIBETKOBOTO PACTEHUS
52 | Omopa Tena opraHu3MoB 1
53  JIBmKeHUE OpraHU3MOB 1
54  IlutaHue opraHU3MOB 1
55 [TuTanue MO3BOHOYHBIX KUBOTHBIX. 1
[InmeBapuTenbHas CUCTEMA YEJIOBEKa
56  JlpIxaHHe OpraHU3MOB 1
S7 JIpIxaHue MO3BOHOYHBIX KUBOTHBIX U YEIOBEKA 1
58 | TpaHCmopT BEHIECTB Y OPTaHH3MOB 1
59 KpoBeHocHas cuctema 1mo3BOHOYHBIX KHUBOTHBIX U 1
YeJI0BeKa
60  Brigenenue y opraHu3MoB 1
61  3ammra y opraHu3MOB 1
62  VMmMyHHas cucTeMa YeloBeKa 1
63  Pa3gpakxuMoCTh M PETYISIHS Y OPraHU3MOB 1
64 I'ymopanbpHast peryasius 1 SHIOKpUHHAs CHCTeMa 1
KMBOTHBIX U Y€JIOBEKa
65 @OpMBI pa3MHOKEHUSI OPTraHU3MOB 1
66  IlomoBoe pa3MHOXKCHHE 1
67  Meiio3 1
I'amerorenes. OOpa3oBaHUE U pa3BUTHE MOJOBBIX
68  kierok. JlabopaTopHas pabora «3yuenue ctpoeHus 1 0,5
MOJIOBBIX KJIETOK Ha TOTOBBIX MHUKPOIpErapaTax»
69 WuauBryanbHOE pa3BUTHE OPTaHU3MOB — 1
OHTOTEHE3
70 3akIazika OpraHoB M TKaHEH U3 3apOIBIIIEBBIX 1
JIMCTKOB
Poct u pa3zButHe %uBOTHBIX. JIabopaTtopHas paboTa
71 «BbIsIBICHUE TPU3HAKOB CXOCTBA 3apOIBIIICH 1 0,5
MO3BOHOYHBIX KUBOTHBIX»
72 PazmHosxeHue u pazButue pacrenuii. Jlaboparopuas 1 0.5

pabota «CTpoeHHEe OpraHOB Pa3MHOKEHHUS BBICIIUX




pacTeHui»

I/ICTOpI/Iﬂ CTAaHOBJICHUA U PAa3BUTHUA I'CHCTUKH KakK

73 1
HayKu
OCHOBHbIE MIOHATHUS U CUMBOJIbI TeHETUKH.

74  Jlaboparopnas pabota «Jlpo3oduiia kak 00bEKT 1 0,5
T€HETUYECKUX MCCIIEIOBAHUI
3aKOHOMEPHOCTH HACIEAOBaHUS IPU3HAKOB.

75 Mounorubpuanoe ckpemuBanue. [Ipakruueckas 1 05
pabota "H3ydyenue pe3yabTaTOB MOHOTUOPUTHOTO '
CKPEIIUBAHUS Y TPO30(HITHI"

76 [{utonoruyeckre OCHOBBI MOHOTHOPHTHOTO 1
CKpELIMBaHUs

77 Amnanusupyrolee ckpenupanue. Hermonnoe 1
JTOMUHUPOBaHUE
Jurnbpumnoe ckpermmBanue. [IpakTudeckas padbora

78 «3yueHne pe3ynbTaToB IUTHOPUIHOTO 1 0,5
CKpEIIUBaHUS Y APO30DUITBI

79 [{utonornyeckre OCHOBBI TUTHOPUTHOTO 1
CKpEUIMBaHUS

80 CrerieHHOE HaclieJIOBaHNE IPU3HAKOB 1

81 XpOMOCOMHAas TEOPHUSI HACTEACTBEHHOCTH 1

82  T'enermka moia 1

83 I'eHoTHI Kak 1IeJIOCTHAS CUCTEMA 1

84 ['eHeTMYECKMIT KOHTPOJIb PA3BUTHS PACTEHUH, 1
YKUBOTHBIX U YEJIOBEKa

85 N3MeHunBOCTh IPU3HAKOB. Buibl N3MEHUNBOCTH 1

86 MonudukanroHHass H3MEHIHBOCTh 1
BaprannoHHBIN psii ¥ BapuallMOHHAs KpHUBasl.

Jlaboparopnas pabota «VccrnenoBanue

87 3aKOHOMEPHOCTEH MOAN(PUKAITMOHHON 1 0,5
n3MeHYnBOCTH. [locTpoeHne BapralmoHHOTo psisia U
BapHaIllMOHHOW KPUBOM»

88 I'enoTunuyeckast usMeHYUBOCTh. KoMOnHaTHBHAS 1

HU3MCHYHUBOCTH




MytarmonHas n3MeHUUBOCTh. [IpakTrueckas pabota

89  «Myrauu y qpo30¢guis! (Ha TOTOBBIX 1 0,5
MHKPOIIPETIapaTax)»

90 3aKOHOMEPHOCTH MYTAIMOHHOTO ITPOIIECcca. 1
OnureHeTHKa u 3MUTCHOMHKA

91 I'enetuka uenoseka. [IpakTuyeckas padbora 1 05
«CocTraBieHUe U aHAJIU3 POJIOCIIOBHO» '

92  Merobl MEIUIIUHCKON TEHETUKH 1
3HaYeHne METUIIMHCKON T€HETUKH B

93  mpemoTBpallleHUU U JICYEHUU T€HETUYECKUX 1
3a00JIeBaHUH YeIOBEKa
OcHoBHble NOHATHUSA cenekiuu. JlabopaTtopHas

94  pabora «/3ydyeHne cOpTOB KyJIbTYPHBIX PACTEHUN U 1 0,5
MOPO/T IOMAITHHUX JKUBOTHBIX)

95 Mertoapl ceneknoHHo# pabotsl. JIaboparopHas 1 05
pabota «3y4eHre MeTOI0B CeNeKIIMH PACTCHHI» ’

96 JIOCTHKEHHMSI CEJIEKLIUN PACTEHUHN U KUBOTHBIX. 1
[IpakTnueckas padbora «[IpuBuBKa pacTeHU»

97 CoxpaHeHue, U3yuyeHHe U UCIOJIb30BaHUE 1
TCHETHYECKUX PECYPCOB
BrotexHonorus Kak Hayka U OTpacib MPOU3BOJICTBA.

98  Ilpaktuueckas pabora «/3yueHne oOBbEKTOB 1 0,5
OMOTEXHOJIOTHI

99  OcHOBHBIE HAIIPABIICHHSI CHHTETUYECKOH OMOJIOTHH 1

100  XpomocoMmHasi M TeHHAst MH)KEHEPHUS 1

101 = MenunuHCKHE ONMOTEXHOIOTHN 1

102 PesepBHBIil ypoK. HOBTgpeHHe, 00001eHme, 1
CHCTEeMaTH3aIHs 3HAHUH

OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 102 13,5




11 KJIACC

n/n

Tema ypoka

OpomonnonHas teopus Y. Jlapsuna

JIBrokyiye cuiibl 3BOJIIOIMU BUAOB 110 Y. JlapBuHy

KoaunuecTBO 4acoB

KoHTpoJibHbIE
padoThI

IIpakTHYeckue

Bcero
padoThI

Jlara
U3y4YeHUS

DJIeKTPOHHbIE
uudposeie
oOpa3oBaTeJibHbIE

pecypchbl

bopr6a 3a cymiecTBoBaHNEe, ECTECTBEHHBIHN U
UCKYCCTBEHHBIN 0TOOp

DOopMUPOBAHUE CUHTETUYECKON TEOPHUH IBOITIOLIMHI
Dransl 3BOJIIOLIMOHHOTO MPOLIECCa: MUKPOIBOIIOIHS

U MaKpPO3BOJIOLUA

o o1 B~ W NP

HOHy.TISH_II/IH — JJICMCHTAapHad CAHMHUIA S5BOJIIOINHA

A e T e

3akoH reHerudeckoro pasHosecus Jlx. Xapau, B.

BaiinGepra. Jlaboparopuas pabota «BbIsiBIeHHE
W3MEHYHUBOCTH y 0CO0EH OJTHOTO BUJIa»

DneMeHTapHbIe (PaKTOPHI HIBOTIOIIUN

Oddext ocHoBatensa. IphdexT OyTbUIOYHOTO
TOPJIBILIKA

10

11

Murpauuu. M30ma0uu nomysnui:
reorpaduyeckas, Ononoruueckas
EctecTtBeHHbI 0TOOP — HanpaBisAOLUi HaKTop
9BOJIIOLIMH

12

[TonoBoit oT60p

13

[TprcnocoOIeHHOCTh OPraHU3MOB KaK pe3ybTaT
MUKpO3BOJIOIUH. JJaboparopHas pabota
«M3ydenne apomop}o30B M HAMOATANITAIIAN Y
pPaCTeHHI U YKUBOTHBIX»

14

[Tpumeps! puCOocOOIEHUH Y OPraHu3MOB:
MopdosiorudecKue, GPU3H0IOTHIECKUE,
onoxumuueckue, nopeneHdeckue. Jlaboparopuas
pabora «IIpucnocobieHuss OpraHu3MOB U UX
OTHOCHUTEJIbHAS 11€JIeCO00Pa3ZHOCTh)

15

Bun, ero kpurepuu u cTpykrypa. JlaboparopHas




pabora «CpaBHEHHE BUAOB 110 MOP(OIOTHIESCKOMY
KPUTEPHIO»

16  Crpykrypa BHza 1

17 BunoobpazoBanue kak pe3yabTaT MUKPOIBOIIOINN 1

18 CBs13b MUKPO?3BOJIIOIIMH M STTHIEMUOJIOTHN 1

19 Maxkpoaosrorust. [TaneoHTOIOrHYeCKHEe METOIBI 1
M3YUYEHUS SBOJIIOLIUU

20 buoreorpaduyeckue MeTObI U3YUCHUS IBOJIIOIHH 1

21 OMOPHUOIOrMYECKHUE U CPAaBHUTEIBHO- 1
MOP(OJIOTHUECKUE METO bl U3YUEHHSI IBOJIFOLIUU

99 MoJeKyIsIpHO-TeHETHYECKUE, ONOXUMHUYECKUE U 1
MaTeMaTHYECKUE METOJIbI N3YUEHUS SBOJIIOLIUU

23 OO61He 3aKOHOMEPHOCTH BOJTIOIUA 1

24 AnantuBHas paauaiysi. HepaBHOMEPHOCTh TEMITOB 1
HBOJIIOIUH

o5 HayuHbie TUIIOTE3bI POUCX0KICHUS )KU3HH Ha 1
3emie

26 JloHay4HBbIE IPEACTABIEHUS O 3aPOKIECHUM JKU3HU 1

27 OCHOBHBIE 3Talbl HEOPTaHUYECKON IBOIIOLIUU 1

28 ['unoressl 3apoXKACHUS KUZHU 1
Hctopus 3eMin 1 METO/IbI €€ H3yUeHHUSI.

29 JlaGopatopHnas pabora «/3yueHue u onucanue 1 0,5
HCKOITAEMBIX OCTATKOB JIPDEBHUX OPTaHHU3MOBY»

30 HavansHbie STansl OpraHudecKoi SBOTIONNAN 1

31 DBOJIOIHUS YYKAPUOT 1
OCHOBHBIE 3Talbl YBOJIOIHH PACTUTEIHLHOTO MHPA.

32 [TpakTuyeckas padora «M3yueHue ocooeHHOCTEH 1 0,5
CTPOCHUS PaCTCHUH Pa3HBIX OTIEIIOBY»

33 | OcHOBHBIE 3TaIbl IBOIIOIHMA KHBOTHOTO MHPa 1
DBorOIMS )KUBOTHBIX. [IpakTdeckas pabora

34 «M3ydenne 0cOOEHHOCTEH CTPOCHHS TTO3BOHOYHBIX 1 0,5
KUBOTHBIX)»

35 Pa3BuTHe *u3HN Ha 3eMiie 110 3paM U Iepruojam 1




MaccoBbie BBIMHUPAHUA — 3KOJIOTUYCCKUC KPU3UCHI

36 1
MPOIILIIOTO
37 CoBpeMEHHBII 3KOJOTUYECKUI KPU3HUC, ET0 1
0COOEHHOCTH
38 CoBpeMeHHast CUCTeMa OPraHUIEeCKOTrO MPOILIOTO 1
39 OCHOBHBIE CHCTEMATUYECKHE TPYIIIBI OPTaHU3MOB 1
40 AHTPONOJIOTHS — HayKa O YEJIOBEKE 1
a1 PasBurtue npeacraBieHui 0 NPOUCXOKACHUN 1
YeloBeKa
MecTo yenoBeka B CUCTEME OpPraHU4eCKOro MUpA.
42 Jlaboparopuas padota «/3yueHne ocoOeHHOCTEH 1 05
CTPOCHHMSI CKEJIeTa YeJI0BEKa, CBSI3aHHBIX C
MPSIMOX 0XKICHUEM
43 JIBYOKyIIIME CUITBI AaHTPOTIOTEHE3a 1
44 CooTHolleHrne OMOJOTHYECKUX U COLMAIbHBIX 1
(aKTOpPOB B aHTPOIIOTEHE3E
45 OCHOBHBIE CTaIUM AHTPOTIOTEHE3a 1
46  IlanmeoreHeTwka ¥ MajgeoreHOMHUKA 1
47 DBOJIIOIHS COBPEMEHHOTO Y€JIOBEKa 1
48 UYenoseueckue packl. [IpakTudeckas padbora 1 05
«M3ydeHue 9KOJIOTHYECKHX aJIJalTalluil YeJI0BeKay '
49 MexaucuuIimHapHble METOIbI aHTPOITOJIOTUI 1
50 3apokIeHUE W Pa3BUTHE YKOJIOTUN 1
Mertoasl skonoruu. JlaboparopHas pabota
51 «M3yueHne METO10B HKOJIOTHUECKUX 1 0,5
HCCIIEOBAHMIN
52 3Ha4YeHME 3KOJIOTMYECKUX 3HAHUM ISl YEIOBEKa 1
53  Dxkomorumdeckue GaxToOpbl 1
Abunotnyeckue gaktopbl. CBET KaK 3KOJIOTUYECKUI
54 ¢axrop. JlabopaTtopHast pabota «BrisgBreHue 1 0,5
MPUCTIOCOOTICHUM OPraHU3MOB K BIMSHUIO CBETa»
Abuotnueckue Gaxktopsl. Temneparypa Kak
55 sKoJornueckui paxrop. JlaboparopHas pabora 1 0,5

«BpIsBIEHNE TPUCTIOCOOIECHUH OPraHU3MOB K




BIIUSTHUIO TEMIIEPATYPBD)

Aobuorudeckue hakTopbl. BiaHOCTh Kak
skosiornueckuii pakrop. JlabopaTopHas pabora

56 9 1 0,5
«AHaToMHUYeCKHEe 0COOEHHOCTH PAaCcCTEHUH U3
Pa3HBIX MECT OOUTAHHUS

57 Cpenpl 00MTaHUSI OPraHU3MOB 1

58 buonornueckue puTMbl 1

59 JKuznennbie GopMbI OpraHU3MOB 1

60 buotnueckue GakTopsl 1

61 3HaueHne OMOTUYECKUX B3aUMOIEHCTBUI IS 1
CYIIECTBOBAHHUS OPTaHU3MOB B CpeJie OOUTaHUS

62 DKOJIOTUYECKHE XaPAKTEPUCTUKH OIS IIUH 1

63 OCHOBHBIE TIOKA3aTeJN NOMYJISIHH: YUCICHHOCTbD, 1
IUIOTHOCTbB, BO3PACTHAS U TIOJIOBAsi CTPYKTypa

64 OCHOBHBIE TIOKA3aTEeH OIS POKIAEMOCTb, 1
MPUPOCT, TEMI POCTA, CMEPTHOCTh, MUTPAIIUU

65 OKojoruyeckasi CTpykTypa nonyJssiuu 1

66 JliHaMMKa MOMYJISILUU U €€ PeryJsanus 1

67 KpuBsbie pocta yricnenHocTy nomynsiiuu. Kpusbie 1
BBEDKHBAHHUS

68 Dkonoruveckas Huia Buaa. JlabopatopHas pabora 1 05
«[IpucnocodnaeHuns ceMsiH paCTeHUM K pacCelIeHUIO» '

69 Bun xak crcreMa momyJIsiimia 1

70 3aKOHOMEPHOCTH TOBEJICHUS M MUTPAITAIN 1
KUBOTHBIX

71 Coo0I111ecTBO OPraHU3MOB — OHOIIEHO3 1

72 OKocucrema Kak OTKpbITasi CHCTEMA 1

73 KpyroBopoT BelecTB 1 MOTOK YHEPTHH B 1
IKOCHUCTEME

74 OcCHOBHBIE TOKA3aTEIN IKOCUCTEMBI 1

75 DKOJIOTHYECKUE TUPAMUJIbI 1

76 W3meHeHus coo0IIeCcTB — CYKIIECCHU 1

77 [IpupoaHbIe 3KOCUCTEMBI. DKOCUCTEMBI 03€P U PEK. 1




DKOCHUCTEMBI MOPEU M OKEAHOB

[Ipupoanbie 3KOCUCTEMBI. DKOCUCTEMBI TYHP,

78 - 1
JIECOB, CTEME, MYCTHIHB

79 AHTPOTIOTEHHBIE YKOCUCTEMBI 1

80 VYpb6oskocucremsl. [IpakTrueckas padora 1 05
«M3ydenue u onucaHue ypoo3KOCUCTEMBI» '

81 3aK0H0Me£)HOCT£4 (hopMHUpPOBaHUS OCHOBHBIX 1
B3aUMOJICHCTBUI OPraHU3MOB B 3KOCHCTEMaX
MexaHu3MBbl BO3JICHCTBYS 3arpsI3HEHNH pa3HbIX

82 TUTIOB Ha CyOOpraHW3MEHHOM, OPTaHU3MEHHOM, 1
HOMYJISIIIMOHHOM M 9KOCHCTEMHOM YPOBHSIX

83 buocdepa — obmennanerapuas odonouka 3emiu 1

84 Yuenue B. W. Bepuaackoro o 6uochepe 1

85 3aKOHOMEPHOCTH CYyIIECTBOBaHMs OHOChepbl 1

86 KpyroBopoTsl BeniecTB 1 OMOreOXMMHYECKHE 1
ITUKJTBI

87 3oHasbHOCTH 6Uochepsl. OCHOBHBIE OMOMBI CYIITN 1

88 YcroitunBocTh 6uOCheps! 1

89 OKOJIO0rM4eCcKHe KPU3KUChI U UX TIPUINHBI 1

90 BoszeiicTBue uenoBeka Ha 6uochepy 1

91 AHTponorveHHoe BO3/ICMCTBUE HA PACTUTEIBHBIN U 1
KUBOTHBI MU

92 Oxpana npupozsl 1

93 OCHOBHbBIE IPUHIIMIIBI YCTOHUNBOTO Pa3BUTHS 1
YeJI0BEYEeCTBA U MIPUPOJIBI

94 ParmonansHOE TPUPOONOTB30BaHAE M COXPAHEHUE 1
OMO0JIOTHYECKOT0 pa3HooOpa3us 3emin

95 O6o006menne o Teme «MUKPOIBOIIONUS U €€ 1
pe3yIbTaThD»

96 O6o006muienue no Teme «MaKkpOdIBOJIIOIHS U e€ 1
PE3YIBTAThD»

97 O6006mmenue mo teme «IIporcxoxaeHNe u pa3BUTHE 1

JKU3HU HA 3eMIIe)




98 O6006mmenue o teme «IIporcxoxaeHue YeIoBeKa — 1
AHTPOTIOTCHE3

99 O060061IeHre o TeMe «IKOJIOTHS — HayKa O 1
B3aMMOOTHOIICHHSIX OPTaHH3MOBY
O606mieHne o Teme «OpraHu3Mbl U cpeaa

100 1
00OUTaHUI»

101 O606meHI/Ee 10 TeMe «IDKOJIOTUSI BUIOB U 1
TOTTYJISIIH T

102 O6o06menne no Teme «brocdepa — rmodanpHas 1
9KOCHCTEMAY

OBLIEE KOJIMYECTBO HACOB I10 ITPOIT'PAMME 102 7,5




IIpunoxenune
MarepuajibHO-TeXHUYecKas 0a3a

Homenknarypa yueOHoro 060opynoBanus mo OHOJIOTUU ONPEAEISIETCs CTaHAapTaMUi OMOIOTUYECKOTO
oOpa3oBaHMs, MHHMMYMOM COJIEp)KaHHS Y4eOHOro Marepuana, Oa3UCHOW TMpOrpaMMon oOIIero
obpazoBanus. I TOCTAaHOBKM JEMOHCTPALIMOHHBIX OIBITOB JIOCTAaTOYHO OJHOTO  JK3EMILUIpa
o0opynoBaHus, 1yist (PPOHTATIBHBIX JaOOPATOPHBIX PabOT — HE MEHEe OJHOr0 KOMIUIEKTa 000pya0BaHUs Ha
JIBOUX YYaIIHUXCS.

Hcnone3yercss ydeOHoe u  jaboparopHoe oOOpynoBaHuE, HMeIleecs B KaOuHeTe,
pexoMeH0BaHHOE MuHuCcTepcTBOM 00pa3zoBanus PO.

—Tabaunpl 1o  oOmed OWONOruM: LUTOJIOTMH, TEHETHUKe, OWOJOrMM pPa3MHOXKEHUS U
WH/IMBUYyAIbHOTO Pa3BUTHS, SKOJIOTUH U TEOPUHU 3BOJIOINH;

— KOMIIBIOTEP, MHTEPAKTUBHAS ITaHEJIb;

— 00BEMHBIE MOJIEIH 110 O0IIeH OMOJIOTHH;

— MHKPOCKOITbI, HAaOOpbl MOCTOSHHBIX MHKPOIPENapaToB IO o0O0meld OMONOTHH U OTIENbHBIM
OMOJIOTUYECKUM AUCUUIUINHAM.

OcHoBHas1 JInTeparypa
1. B. B. Tlaceunuk u np. buosnorus. 10 kmacc: yueOHHUK st 0011e00pa3oBaTeIbHBIX OpraHU3aIlHA:
0a3zoBbiii ypoBeHb. — M.: [IpocBenienue, 2020
2. B. B. Ilaceunuk u ap. buonorus. 10 kmacc: yueOHUK [1s1 00111€00pa30BaTENbHBIX OpPraHU3alln:
0a3oBbIil ypoBeHb. — M.: [IpocBenienue, 2020
3. B. B. ITaceunux, I'. I'. [lIBenoB, T. M. Edpumona «buosnorus. Paboune nporpammel. [IpeamerHas
nunus «JIuaus sxuzamy». 10-11 knaces». — M., [Ipocsemenne, 2020

DJIEKTPOHHBIE pecypchl
1. JTaGopatopHslif mpakTukyMm. brosorus 6-11 knacc (yue6Hoe JIeKTPOHHOE U3JaHUE)
2. http://www.bio.1september.ru/ — Xypuan «buonorus»
3. http://ebio.ru/ — DnexrponubIit yueOHUK «bromorus»
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