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HOACHUTEJIBHASA 3AIINCKA

[Iporpamma mo yueOHomy mpenmMery "buonorus" (mamee - Ouosorus) Ha
YpOBHE cpeaHero obmero obpazoBanusi pazpaboTaHa Ha ocHOBe DeepaibHOTO
3akoHa OT 29.12.2012 Ne 273-®3 «0O6 obOpazoBanuu B Poccuiickoit denepanuny,
OI'OC COO, Konmenuuu mnpenojaBaHusi ydueOHoro mpenmera «buonorus» u
OCHOBHBIX MOJIOKEHUH (peniepanbHOil paboyel mporpaMmbl BOCITUTAHUS.

VYyueonniii npeamer «buonorus» yriayonéHHoro ypoBHs uzydenus (10-11
KJIACCHI) SIBJISIETCS OJTHUM M3 KOMIIOHEHTOB IMpeAMeTHOU obnactu «EctecTBeHHO-
HayuHble mpeameTsl». CormacHo mnonoxeHusM PIOC COO npodunbHbie
yueOHbIe TPEeIMEThI, U3ydaeMble Ha YriyOJEHHOM ypOBHE, SIBISIOTCS CIIOCOOOM
muddepeHmanu  OOy4eHUsT Ha YpOBHE CpeaHero ooimero oOpa3oBaHUS U
MPU3BaHbl O0ECHEYUTh MPEEMCTBEHHOCTh MEXy OCHOBHBIM OOIKUM, CpPEIHUM
oO1uM, cpefHUM MpodecCUOHANBHBIM U BBICIIUM 00pazoBaHueM. B To ke Bpems
KOKIBIM HW3 JTHUX YyYeOHBIX MPEAMETOB JIOJDKEH OBITh OPUEHTHUPOBAH Ha
MPUOPUTETHOE pelieHue 00pa30BaTEIbHBIX, BOCIMUTATEIBHBIX W Pa3BUBAIOIINX
3a/lay, CBA3AHHBIX C MpOQPOpUEHTAlMEd OO0YyYarolUXCs W CTUMYJIUPOBAHUEM
MHTEpeca K KOHKPETHOM 00JacTH HAay4YHOI'O 3HaHHUS, CBA3AHHOIO C OHMOJIOTWEH,
MEIULIMHOW, YKOJIOTUEH, TICUXOJIOTHUEN, CIOPTOM WJIM BOCHHBIM JEJIOM.

[Iporpamma mo ywyebHomy mnpeamety "buonorus" maér mpenacraBieHue o
Heau W 3ajadax u3ydeHusi yueOHoro mnpenmera «buonorus» Ha yriyOaéHHOM
YpOBHE, OIpeeNsieT 00s3aTeabHOe (MHBAPUAHTHOE) MPEAMETHOE COJEP>KaHUE, €TO
CTPYKTYPUPOBAaHHME IO pa3felaM MW TeMaM, paclpeiesieHne 10 Kiaccam,
PEKOMEHJIyeT TMOCJIEeI0BAaTeIbHOCTh M3Y4YEHHUs] Y4eOHOro marepuaia Cc Y4ETOM
MEXIPEIMETHBIX M BHYTPUIIPEIMETHBIX CBsI3€d, JOTMKH Y4eOHOro mpolecca,
BO3PACTHBIX OCOOCHHOCTEH oOydaromuxcsa. B mporpamMmme mo Ouonoruu
pealin30BaH MPUHIUI MPEEMCTBEHHOCTH C H3y4YEHHEM OHOJOTMU Ha YPOBHE
OCHOBHOTO  OO0miero oOpas3oBaHusi, Omaromgaps dYeMy MPOCMATPHUBACTCS
HaIlpaBJIEHHOCTh HA  MOCIEAYIOIlee pa3BUTHE  OHOJOTMYECKUX  3HAHUH,
OPUEHTUPOBAHHBIX Ha (POPMUPOBAHUE ECTECTBEHHO-HAYYHOTO MHUPOBO33PEHUS,
HKOJIOTUYECKOTO MBIIUICHUS, TMPEJACTaBICHU O 370pOBOM o00pasze >KHU3HU, Ha
BOCIIUTaHUE OEpeHOr0 OTHOIIECHUS K OKpYyXarolled npupoaHou cpene. B
nporpaMme Mo OHOJIOTHMHM TaKXe MOKa3aHbl BO3MOKHOCTH Y4e€OHOTO MpeaMeTa
«buonorusiy B peanmuszamuu  TpeboBanuii PI'OC COO k mMIaHUPYEMBIM
JUYHOCTHBIM, METAIllpeAMETHBIM M TPEAMETHBIM pe3yjbTaTaM OOydYeHHUS U B
(GbopMUPOBaHUK OCHOBHBIX BHJIOB y4e€OHO-IIO3HABATEIbHOM  JESATENbHOCTU
oOy4JaronmMxcst MO OCBOCHHUIO COJEpkKaHUS OHOJOTMYECKOro 0Opa3oBaHUS Ha
YpOBHE CpeHEro 00111ero 00pa3oBaHus.

VYyebnblii npeamer «buonorus» Ha ypoBHE cpeAaHero ooiero oOopa3oBaHMs
3aBepuIaeT OuoNorMueckoe oOpa3oBaHME B IIKOJIE W OPHEHTUPOBAH Ha
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paciiipeHue u yriayOieHue 3HaHUW OOyYaroIIMUXCS O XKUBOW MPUPOAE, OCHOBAX
MOJIEKYJIIPHON W KJIETOYHOW OMONOTUHU, SMOPHUOJIOTUM U OUOJOTHUU Pa3BUTHS,
Te€HETHKH, CEJIEKIIUU, OMOTEXHOJIOT UM, IBOJIFOIIMOHHOTO YUEHHS U SKOJIOTUH.

N3yuenne yueOHoro mnpeamera «buonorusy» Ha YriayOJIeHHOM YpPOBHE
OPUEHTHUPOBAHO Ha MOATOTOBKY OOYYaIOIIMUXCA K MOCIEAYIOIIEMY MOJYyYEHHUIO
Owonornyeckoro  oOpa3oBaHMs B By3aXx W OpraHU3alMSIX  CPEIHETO
npogeccuoHanbHOro oopazoBanus. OCHOBY €ro coAepKaHHs COCTABIIIET CUCTEMA
OMOJOTMYECKUX  3HAHUM, TMOJYYEHHbIX TP  HU3YYEHUU  OOyYarOIIMMUCS
COOTBETCTBYIOILIUX CHCTEMAaTHYECKUX PA3[eiOB OMOJOTMH Ha YPOBHE OCHOBHOTO
obmiero o6pazoBanusi, B 10—11 kimaccax »Tu 3HaHMS TOJy4YarOT pa3BUTHE. Tak,
paclIMpeHbl U YriiyOneHbl OMOJOTMYECKHME 3HAHUS O PACTEHUSIX, >KUBOTHBIX,
rpubax, OakTepusX, OpraHU3ME YeJOBEKa, OOIIMX 3aKOHOMEPHOCTSIX JKH3HU,
JOTIOJIHUTENBHO BKIIFOUEHBI OMOJIOTUYECKIE CBEICHUS MTPUKIATHOTO U TIOUCKOBOTO
XapaKkTepa, KOTOPbIE MOXKHO HCIIOJIb30BaTh KAK OPUEHTHUPHI JUIS MOCIIETYIOUIErO
BbIOOpa mnpodeccun. Bo3MokHa Takke HMHTErpanusi OMOJOTMYECKUX 3HAHUM C
COOTBETCTBYIOIIMMHU 3HAHUSMHM, TOJYYCHHBIMH OOYUYAIOIUMUCS TPH H3yUYEeHUU
bu3uKY, XUMHH, Teorpadui U MAaTEMATUKH.

CtpykTypa mporpammbl 1o ydeOHomy mnpenmery "buomorus" otpaxaer
CUCTEMHO-YPOBHEBBI U 9SBOJIOLUMOHHBI MOAXOAbl K H3YYEHHUIO OWOJIOTHU.
CoryiacHO UM, U3y4arOTCsl CBOMCTBA U 3aKOHOMEPHOCTH, XapaKTEPHbIE JIJISI IKUBBIX
CUCTEM Pa3HOI'0 YPOBHS OpraHU3AlMH, 3BOJIOLMH OPraHMYECKOro MHpa Ha 3eMile,
COXpaHEHHUs1 OHMOJOTMYecKOro pasHooOpasus 1uiaHeTol. Tak, B 10 kiacce
U3YYaroTCsSd OCHOBBI MOJICKYJISIPHOW M KJIETOYHOM OMONOrHMHU, 3MOpPUOJIOTHH U
OMOJIOTUN Pa3BUTHS, TEHETUKU W CEJICKIUU, OMOTEXHOJOTUHM U CUHTETHYECKOU
OWONOTHY, aAKTyaIM3UPYIOTCS 3HaHWS OOydYaroIMXCi MO OOTaHUKE, 300JIOTHH,
aHatoMuu, (Qusnonoruu uenoBeka. B 11 kiacce wu3ydaroTcsi 3BOJIOIMOHHOE
y4eHHE, OCHOBBI SKOJIOTUH 1 y4eHHue 0 Onocdepe.

VYueOnslii mnpeamer  «buonorus»  mpu3zBaH  00€CNEUUTh  OCBOEHHUE
0oOy4aronMMHUCs: OMOJOTMYECKUX TEOPUH M 3aKOHOB, UAEH, MPUHIMIIOB U MPABUIL,
JIeXKaAIMX B OCHOBE COBPEMEHHOM €CTECTBEHHO-HAYYHON KapTUHBI MUPA, 3HAHUU O
CTPOEHUH, MHOTO00pa3vM M OCOOCHHOCTAX KIIETKH, OpTaHu3Ma, MOMYyJISIUH,
OMOLIEHO3a, 9KOCUCTEMbI, O BBIJAIONIUXCS HAYYHBIX JOCTUKEHUSX, COBPEMEHHBIX
UCCJIEIOBAHUSIX B OMOJIOTUH, MIPUKIIAAHBIX ACHEKTaX OMOJIOTMYECKUX 3HaHUM. J{is
pa3BUTHS M NOAJEPKAHHUS HMHTEpeca OOydarlIuxXcs K OHOJOTMH Hapsay co
3HAYUTEIBHBIM 00BEMOM TEOPETHUYECKOIO0 MaTepHUaia B COJAEPKAHUM IPOrPAMMBI
1Mo OMOJIOTUU MPEyCMOTPEHO 3HAKOMCTBO C MCTOPHEHN CTAHOBJICHMS U Pa3BUTHUS
TOM WM MHOW o0nacT OWONOTWH, BKIAJOM OTEUECTBEHHBIX M 3apyOe’KHBIX
YU€HBIX B PELICHUE BAXKHEUIINX OMOJIOTMUYECKHUX U 3KOJOTHUYECKUX PoOIIeM.
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Lenb uzydenus yueOHoro npenmera «buonorus» Ha yrmyOaéHHOM YpOBHE —
OBJIQZICHHME  OOYyYalOUIMMHUCS  3HAHUAMU O  CTPYKTYpHO-(YHKIMOHAJIbHOU
OpraHM3allMd JKUBBIX CHCTEM pPa3HOILO paHra M HpUOOpPETEHHE YMEHUI
UCIIOJIb30BaTh 3TU 3HaHUS B (DOPMUPOBAHMM MHTEpECA K ONpEAesIEHHON 00J1acTh
poeCCHOHANILHON JIeATEIbHOCTH, CBSI3aHHOW C OWOJIOTHEHW, WM K BBIOODPY
y4eOHOTO 3aBEICHHUS JIJIsl TPOIOJDKEHUS OMOJIOTMYECKOr0 00pa30BaHUS.

JlocTxkeHne UenuM u3ydeHust ydyeOHoro nmnpeamera «buosorus» Ha
yriayOlIEHHOM YPOBHE 00€CIIEUMBACTCS PELICHUEM CIIEIYIOIIUX 3a1au:

OCBOCHHE OOYYAIONTUMUCS CHUCTEMBbI OMOJIOTMUECKHX 3HAHWUN: 00 OCHOBHBIX
OMOJIOTHUECKUX TEOPHUSIX, KOHLEMIUAX, TUIIOTE3aX, 3aKOHAX, 3aKOHOMEPHOCTSIX U
IPaBUJIaX, COCTABIISIFOIINX COBPEMEHHYIO €CTECTBEHHO-HAYUYHYIO KapTUHY MHUpa; O
CTPOCHHH, MHOTIO00pa3uM M OCOOCHHOCTAX OHOJOTHYECKHX CHCTEM (KJIETKa,
OpraHu3M, MONyJsALus, BUl, OMOreoneHos3, onocdepa); 0 BBLAAOMNXCS OTKPBITUAX
Y COBPEMEHHBIX MCCIIE0OBAHUAX B OMOJIOTHH;

O3HaKOMJIEHHE OOYYaromMXCcsi C METOJaMU TO3HAHMSI KUBOW MPHUPOJBL:
UCCJIEIOBATENLCKUMU  METOJaMU  OMOJIOTMYECKUX HayK (MOJEKYJISIpHOH U
KJIETOYHOM OHMOJIOTUH, HSMOPHUOJIOTUM U OHOJOTMM PAa3BUTHS, TE€HETUKH H
CEeJIEKIIMM, OWOTEXHOJOTUM U CHUHTETHUYECKOM OHOJIOTMH, NaJE€OHTOJIOTHH,
HKOJIOTUM);  METOJJaMH  CaMOCTOSITEJIBHOTO  NIPOBEACHHUS  OMOJOIMUYECKUX
UCCIIEIOBaHUM B JlabopaTopuu W B mpupoae (HAaOIOAEHHE, H3MEpPEHUE,
HKCIIEPUMEHT, MOJIETTUPOBAHHUE);

OBJIaJicHHEe OOy4YaloIMMHUCS  YMEHHUSIMU: CAMOCTOSITENIHO  HAXOAMTb,
aHaJIN3UPOBaTh W MCIOJIb30BaTh OMOJOTHYECKYIO HH(OPMALNIO; IOJIb30BATHCS
OMOJIOTMYECKON TEPMHHOJIOTMEN M CHUMBOJIMKOW; YCTAaHABIMBATh CBA3b MEXKAY
pa3BUTHEM OHOJOTUM U COLMAIBHO-3KOHOMHYECKHUMHU M  3KOJOTHYECKHUMHU
npobyieMaMy 4YeJIOBEYECTBA; OLEHUBATh IOCJIEACTBUS CBOEH NEATEIBHOCTH IO
OTHOILIEHUIO K OKpYXarollel NpupogHON cpene, COOCTBEHHOMY 3I0pPOBBIO U
3MI0POBBIO  OKPYXKAIOLIUMX  JIIOJIe; OOOCHOBBIBaTH W COONIOJATH  MEPBI
NpoQHIAKTUKYA MH(EKIIMOHHBIX 3a00J€BaHUl, MPaBUIa MOBEACHUS B MPUPOJE U
obecrnieueHus: 0€30MacCHOCTH COOCTBEHHOW >KM3HEAEATEIbHOCTU B UPE3BbIUANHBIX
CUTyallUsiX TPUPOAHOIO W TEXHOTEHHOIO XapakTepa; XapaKTepu30BaTh
COBpEMEHHbBIC HAyYHBIE OTKPBITHS B 00J1aCTH OUOJIOTHH;

pa3BUTHE Yy OOYy4aOUIMXCSl MHTEJUIEKTYaIbHBIX U TBOPUYECKUX CIOCOOHOCTEN
B IIPOIECCE 3HAKOMCTBA C BBLAAIOINIMMUCSH OTKPBITUSAMH M COBPEMEHHBIMU
UCCJIEIOBAHUSIMU B OHMOJIOTMH, PEIIAEMbIMU €K MpoOieMamMu, METOAOJOruen
OMOJIOTHYECKOTO UCCJIEI0BAHMS, IIPOBEACHUS HKCIEPUMEHTAIbHbBIX
UCCJIEIOBAHUM, pelIeHHs] OUOJIOTMYEeCKUX 3a7a4, MOACIUPOBAHUS OMOJIOTUYECKHUX
00BEKTOB U MPOLIECCOB;
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BOCIHTaHUE Yy 00y4YalOMMXCs LIEHHOCTHOTO OTHOILIEHUS K KMBOU IPUPOJIE B
IIEJIOM U K OTJICIBHBIM €€ 00bEeKTaM U SBJICHHIM; (HOPMUPOBAHHE IKOJIOTHIECKOH,
TCHETUYECKOM TpPaMOTHOCTH, OOIIEH KyJIbTypbl TIOBENEHUS B TPHUPOJE;
WHTETPAllNHA €CTECTBECHHO-HAYYHBIX 3HAHUH;

npuoOpeTeHre  OOydYaroIIMMHUCS  KOMIIETGHTHOCTH B PaIllMOHAIBHOM
MPUPOAONOIb30BaHUN (COOJIO/IEHNE TpaBUi MOBEIECHUS B MPUPOJE, OXpPaHbl
BHJIOB, KOCUCTEM, Onochephl), COXpaHEHUH COOCTBEHHOTO 370POBbSI M 3JI0POBBS
OKpyXaromux JjroAel  (cobmrogeHuss Mep npoduiiakThkyd — 3a00JIeBaHUMH,
oOecnieueHrne O€30MAaCHOCTH KU3HEJCATEIHOCTH B YPE3BBIYANHBIX CHUTYAIHIX
OPUPOTHOTO M  TEXHOTCHHOTO XapakTepa) Ha OCHOBE  HCIOJIb30BaHUS
OHMOIOTMYECKUX 3HAHUI U YMEHHI B MOBCETHEBHOM KU3HH;

CO3JJaHUE  YCIOBMM  JUII  OCO3HAHHOTO  BbIOOpa  OOyYaromMMUCS
VH/IMBHUTYaJIbHOM o0pa3oBaTeNbHOM TPAaCKTOPHH, CHOCOOCTBYIOMIEH
MOCIEAYIONEMY MPOPECCHOHATHPHOMY CaMOOMIPEISICHNI0, B COOTBETCTBHH C
WHUBUTyaJIbHBIMU UHTEPECAaMH U MIOTPEOHOCTSIMHU PETHOHA.

OO1iee yKMcao 4yacoB, OTBEACHHBIX HAa M3Y4YEHHE OMOJIOTHUU Ha yriyOJeHHOM
YpOBHE cpeaHero odiiero odpazoBaHus, coctasisier 204 yaca: B 10 knacce — 102
yaca (3 yaca B Hezeno), B 11 kimacce — 102 gaca (3 yaca B HeJEemI0).

Ot60p OpraHm3anvoOHHBIX (OPM, METOJOB M CPEACTB OOyueHHUs OMOJIOTUU
OCYIIIECTBIISIETCS C yU4ETOM CHEeNU(DHUKU €ro CoAep)KaHWs W HAMPaBICHHOCTH Ha
NpOJODKeHNE OWOJIOTMYECKOTO 00pa3oBaHUS B OpPraHU3aIllUAX  CPEIHEro
po(hecCHOHATBFHOTO U BBICIIET0 00pa30BaHUSI.

OO6s13aTENbHBIM YCIOBHEM MPU 00yYeHUN OMOJIOTUH Ha YIIIyOJIEHHOM YPOBHE
SBIIIETCSL TIPOBEJCHUE JTA0OPATOPHBIX M MpakThdeckux pador. Taxke ydactue
00yJaromuxcs B BBITIOJHEHUH MPOCKTHBIX U y4eOHO-HUCCIENOBATEIbCKUX PadoT,
TEMaTUKa KOTOPBIX OMPENESIETCS yYUTeNIeM Ha OCHOBE  HMMEIOIIUXCS
MaTepUATbHO-TEXHUYECKUX PECYPCOB U MECTHBIX MMPUPOIHBIX YCIOBUM.
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COAEPKXAHUE OBYYEHUA
10 KJTACC

CopnepxxaHnue MpoOrpamMMsbl, BBIAEICHHOE KYpcusoM, HE BXOOUT B IPOBEPKY
rocyjapcTBeHHou utorooi arrecrauu (I'MA).

Tema 1. buoJiorusi Kak HayKa

CoBpemeHnHas OUOJOTHsSI — KOMILJIEKCHAasi Hayka. Kparkasi ucTopusi pa3BUTUS
Ouonoruu.  buonormyeckue  HaAyKd M HM3y4yaeMble  HMH  MPOOJIEMBI.
OyHIaMEHTAIIbHbIE, TMPUKIAJHBIE KW TOUCKOBBIE HAYYHBIC HCCIECAOBAaHHUS B
OuosoTHH.

3HaueHue OHOJOruu B (POPMUPOBAHMHU COBPEMEHHON €CTECTBEHHO-HAyYHOU
kaptuHbl Mupa. [Ipodeccun, cBsazanHbie ¢ Ouosoruei. 3HadyeHUE OUOJIOTHH B
MPAKTUYECKOM JEATEIIBHOCTA 4YEJIOBEKA: MEIULMHE, CEIbCKOM XO3SIMCTBE,
MIPOMBIIIJIEHHOCTH, OXPaHE IPUPOJIBL.

JdemMoHcTpauuu

[Toptpetsi: Apuctotens, Teodpact, K. Jlunnueit, XK. b. Jlamapk, Y. JlapBuH,
V. I'apgeit, I'. Mengens, B. 1. Bepnaackuii, U. I1. Ilanos, 1. 1. Meunukos, H.
. BaBunos, H. B. Tumodees-Pecosckuit, JIxx. Yorcon, ®. Kpuk, /I. K. benses.

Tabmuubr 1 cxembl: «CBsi3b OMONOTHU C APYTMMH Haykamm», «Cucrtema
OMOJIOTUYECKUX HAYK.

Tema 2. 7KuBble cUCTEMBI U UX H3yYeHHE

XKuble cucTeMbl Kak mpeaMeT u3ydeHus Ouosiornu. CBOWCTBA KUBBIX
CUCTEM: €IMHCTBO XHMMHUYECKOIO COCTaBa, JHCKPETHOCTh U UEJIOCTHOCTD,
CIO)KHOCTb M YHOPSJOYEHHOCTb CTPYKTYPBI, OTKPBITOCTb, CaMOOpPraHHU3allus,
CaMOBOCITPOM3BEICHUE, PA3IPAKUMOCTh, U3MEHYMBOCTh, POCT U Pa3BUTHE.

YpOBHM OpraHu3aldd KUBBIX CHUCTEM: MOJICKYJISIPHBIM, KJIETOYHBIMH,
TKaHEBBIH, OpraHU3MEHHBIN, MOMYJISILIMOHHO-BU0BOM, AKOCHUCTEMHBIN
(buoreoneHotTuyeckuit), omocdepusniii. Ilporecchl, TpPOUCXOAAIINE B KUBBIX
cuctemax. OCHOBHbIE TpHU3HAKH >KKMBOTro. JKW3HB Kak (opMa CyIIecTBOBaHUS
Marepun. Hayku, n3yyaroniye >KMBbl€ CUCTEMBI HA Pa3HBIX YPOBHSIX OPraHU3ALINU.

N3yuenune xuBBIX cucrteM. Meroasl Ouosiorndeckoi Hayku. HaOmronenwe,
M3MEpPEHUE, SKCIIEPUMEHT, CUCTEMAaTU3alus, MeTaaHanus. [louaTue o 3aBucuMon u
He3aBUCUMOM mniepeMeHHOU. [lmanmpoBanue »skcnepumenta. IloctaHoBka wu
npoBepka rumnote3. HyneBas rumnote3a. [lonstue BBIOOpPKH M €€ TOCTOBEPHOCTb.
Pa3bpoc B Ouonornueckux gaHHbIX. OIlEHKAa JAOCTOBEPHOCTH MOJYYEHHBIX
pe3ynbTaToB. [IpyuMHBI UCKaXeHHWs pe3yJbTaTOB »JKcrnepumeHTta. [lonstue
CTaTHCTUYECKOTO TECTA.

JdemoHcTpanuu
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Tabnuipl u cxeMbl: «OCHOBHBIE TPU3HAKU KU3HW», «buonornueckue
cuctembl», «CBOWCTBAa KUBOW MaTepun», «YPOBHU OPraHU3ALMUU KUBOU
npuponab», «CTpOeHHE JKUBOTHOW KIETKM», «TKaHU >KUBOTHBIX», «CHCTEMBI
OpraHOB 4YEJIOBEUECKOro opraHusma», «buoreonenos», «buochepa», «Metobl
W3YUYCHHUS )KUBOU TIPUPOJIBD».

O6opynoBanue:  mabopaTopHoe  OOOpyIOBaHHME IS TPOBEACHUS
HaAOJIOICHUM, U3MEPEHHI, SKCTIEPUMEHTOB.

IIpakTuyeckass padora «lcnonb3oBaHuE pa3IMYHBIX METOJOB IpHU
M3YUYEHUH KUBBIX CUCTEM.

Tema 3. buoJiorust KJieTKu

Kimerka — cTpykTypHO-(QYHKIIMOHAJIBHAS eQWHUIA >KuBOro. Vcropus
oTKphITHS KiIeTKU. PaboThl P. ['yka, A. JleBenryka. Kinerounas teopus (T. [lIBanH,
M. Illneiinen, P. BupxoB). OCHOBHbIE NOJIOKEHUS COBPEMEHHOW KJIETOYHOMN
TEOPHH.

Metoasl  MOJIGKYJISIPHOM W KJIETOYHOM  OWOJOTUU:  MHUKPOCKOTHMS,
xpoMmarorpadus, 3mekTpodope3, METOJl MEYEHBIX aToOMOB, AU(epeHInaIbHOe
HeHTpu(dyrupoBaHue, KyJIbTUBUPOBAHUE KIETOK. M3yuenue ¢ukcupoganHuix
K1emok. DIEeKTpoHHasT MUKpockonusa. Kougokanvnas mukpockonus. Bumanvhoe
(npudicuznenHoe) uzyueHue Kiemox.

JdemMoHcTpauuu

[Toptpetsl: P. I'yk, A. JleBenryk, T. llIBanu, M. IlInelinen, P. Bupxos, K. M.
bap.

Tabnuubl u cxembl: «CBETOBOM MHUKPOCKOID», «IJIEKTPOHHBIA MUKPOCKOID,
«HMcTopus pa3BUTHSI METOJIOB MUKPOCKOITAN.

ObopynoBaHHe: CBETOBOM MHMKPOCKOI, MHKpOIpENnaparbl pacTUTENbHBIX,
KUBOTHBIX U OAKTEPHAIBHBIX KIETOK.

IIpakTuyeckass padora «M3yueHne METONOB KIETOYHON OHMOIOTHU
(xpomartorpadus, anekTpodope3, auddepeHIaIbHOe EHTPUPYTUPOBAHUE,
[TLP)».

Tema 4. XumMuveckasi OpraHu3anus KJIETKH

XHUMHUYECKHI COCTaB KIETKU. Makpo-, MUKpPO- U YJIbTPaAaMUKPOIJIEMEHTBHI.
Bozma m e€ posib Kak pacTBOpPUTENIA, peareHTa, y4acTHE B CTPYKTYPUPOBAHUU
KJIETKH, TEIUIOPETysiiuu. MuHepaiabHble BEUIECTBA KJIETKH, UX OUOJOrHYecKas
poJib. POsib KATHOHOB ¥ @aHWOHOB B KJIETKE.

Oprannueckre BeEUIECTBA KIETKU. buonormueckue mnoauMepbl. bemnku.
AMMHOKHCIIOTHBIN cocTaB 0enkoB. CTpyKTyphl OesikoBoi Mojekyibl. [lepBuunas
CTpyKTypa Oenka, MenThaHas CBs3b. BTopuuHas, TpeTWyHasi, 4YeTBEpTUUYHAs
cTpykTypbl. Jlenarypauus. CpoiictBa OenkoB. Kiaccudukaruss  OenakoB.
buonoruueckue ¢pyHkuu 6eakoB. [lpuonsi.
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VYraeBoasl. MoHOCaxapu/ipl, AUCaXapyibl, OJIUTOCaXapuabl U MOTUCAXAPUIBIL.
OO6mmii 1maH cTpoeHuss W (PU3UKO-XMMHUYECKHE CBOMCTBAa  YIJIEBOJIOB.
buonornyeckue GyHKIMH yIiIEBOJIOB.

Jlumuasl. 'uapodunsHo-ruapodobHbie cBoMicTBA. Kiaccudukanus TMnuaos.
Tpurnuuepunsl, Qochomunuabl, BOCKU, cTepouasl. buonormuyeckue QyHKIUM
aunuoB. O01IMe CBOMCTBAa OMOJOTHYECKUX MeMOpaH — TeKy4ecTh, CIOCOOHOCTD K
CaMO3aMBbIKaHHIO, TIOJIYITPOHUIIAEMOCTb.

Hyxnennoseie kucnorsl. JJHK m PHK. CrpoeHne HyKIEHMHOBBIX KHCIIOT.
Hyxneorunpl. [lpuanun xommiemenTapHoctu. Ilpasmio Yapradda. Ctpykrypa
JIHK — nBoiinas cniupans. Mecronaxoxxaenue u ouonornueckue pynkiuu JTHK.
Buae PHK. ®yukuun PHK B kietke.

Ctpoenue monekynbsl AT®. Makposprudeckue cBs3u B Mojekyie ATO.
buonornyeckue pynkuun ATD. BoccranoBieHHbIE TEPEHOCUMKH, UX QYHKIUU B
Kietrke. Jlpyeue muykneoszuompughocghamer (HT®). CexenupoBanue JIHK.
Memoowvl cenomuxu, mpancKpunmoMuKuy, npomeoMuKu.

CtpykTypHas OUOJIOTHS: OMOXMMHUYECKHE U OMO(PHU3NYECKHE HCCIICIOBAHUS
COCTaBa W TPOCTPAHCTBEHHOM CTPYKTypbl Ouomolekyn. Moderuposarue
CMpPYKmMypsl U QYHKYUli OUOMONEKY U ux Komniekcos. KomnvromepHulti Ousain u
OpeanuyecKull CUHmMe3 OUOMOIEKYL U UX HeNPUPOOHBIX AHATIO208.

JdemMoHcTpauuu

[Toptpersr: JI. [Tomunr, [x. Yorcon, @. Kpuk, M. Yunkuuc, P. ®pankius,
®. Caurep, C. [Ipy3unep.

[unarpammel:  «PacnpenerieHMe XMMUYECKMX JJIEMEHTOB B HEXUBOU
npupoze», «Pacnpenenenne XuMUIECKUX 3JIEMEHTOB B KUBOW MIPUPOJIEN.

Tabmuubr u cxembl: «lleprogudeckas TabnuIa XUMHUYECKHX DSJIEMEHTOBY,
«CTtpoeHue MOJIEKyJbl BOJb», «BemectBa B coctaBe opraHu3moB», «CTpoeHUe
MOJIEKYJIBI  Oenkay, «CTpyKTypbl O€IKOBOM MOJIeKyJbD», «CTpoeHHEe MOJIEKYI
yriieBonoBy, «CTpoeHue MOJeKynd JunuaoBy», «HyKIEMHOBBIE KHUCIOTBI,
«Ctpoenue monexkynsl ATDy.

O6opynoBanue: XuMu4ecKas ocyzia u 000pyaoBaHue.

JlabopaTtopnas padora «O6HapyxeHHe OETKOB C MTOMOIIBIO KAYECTBEHHBIX
PEAKLININ.

Jlabopatopnass  paGora  «lMcciaemoBaHue ~— HYKJIEMHOBBIX  KHCJOT,
BBIJICJIEHHBIX U3 KJIETOK PAa3JIUYHBIX OPTaHU3MOB).

Tema 5. Ctpoenne u yHKIMH KJIETKH

Tumbl KIETOK: 3yKapuoTHYecKas U mpokapuotuyeckas. CTpyKTypHO-
GyHKIIHMOHATBHBIE 00pa30BaHUS KIETKU.
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CtpoeHne mpoKapuoTHIECKOM KiIeTKU. KiieTouHast cTeHKa OakTepuil u apxen.
Oco0eHHOCTH CTpOEHHsSI TeTepoTpo(HONM U aBTOTPOPHOU MNPOKAPUOTHUUECKUX
KJIETOK. MecTo U poJib MPOKapHoOT B OMOLIEHO3aX.

Crpoenue U (yHKIMOHUPOBaHUE AYKapHUOTUYECKOU KJIETKU.
[Inazmatuueckas wmemOpana (mnasmanemma). CTpykTypa IJIa3MaTHYeCKOU
MeMOpaHbl. TpaHCHOPT BELIECTB yepe3 IMIa3MaTHUYECKYI0 MeMOpaHy: MacCUBHBIN
(muddysus, obneruénnas auddysusi), aKTUBHBIN (IIEPBUYHBIMN U BTOPUYHBIN
akTuBHBIA TpaHcnopT). llomynponunaemocts MeMOpanbl. PaGorta HaTpwmii-
KJIMEBOTO Hacoca. DHIOIMTO3: MUHOLMTO3, (daronuro3. Dk3ouuTo3. Kierounas
cteHka. CTpykTypa U GyHKIHMH KIETOYHOM CTEHKH pacTeHUM, TpruOoB.

Hurormasma. [urozons. Lutockener. [IBuxkenue nuroriazmel. Opranousl
kieTkdn. OnHoMeMOpaHHBIE OpraHOWIbl KJIETKU: SHJIOMIIa3MaTHYeCcKas CeTh
(OIIC), ammapart ['ompmxu, TU30COMBI, UX CTpoeHHE M (YHKIUH. B3anMoCBs3b
OJIHOMEMOPAHHBIX OPraHouAOB KIIETKH. CTpO€HHE TIpaHyISIPHOTO PETHKYJIyMa.
Mexanusm nanpaenenus 6eakos ¢ IIIC. CuHTe3 pacTBOpuMbIX OeiakoB. CHHTE3
KJIETOYHbIX ~ MeMOpaH. ['magkuii  (arpaHyJsipHbIi)  SHIOIUIA3MATUYECKUN
petukynayM. CekperopHas QpyHkuus anmnapata ['onpmxu. Moougurkayus benkos 6
annapame [ onvoorcu. Copmupoexka benxkos 6 annapame Ionvoxcu. TpaHcropt
BEILIECTB B KJIETKE. Bakyos pacTuTeNnbHbIX KIeTOK. Kietounslii cok. Typrop.

[lomyaBTOHOMHBIE =~ OpPraHOMIbI  KJIETKH:  MHUTOXOHJIPUHM,  IJIACTHBL.
Ilpoucxoorcoenue mumoxonopuit u niacmud. Cumobuocenes (K.C. Mepesckosckuti,
JI. Mapeynuc). Ctpoenne u (YHKIIMM MUTOXOHJpUN W mactui. llepBuunsle,
BTOPUYHBIE M  CJOXHBIE  TUIACTUIB  (POTOCUHTE3UPYIOMIMX  DYKApHOT.
XJI0pOIUIACTBI, XPOMOILIACTBHI, JIEUKOIIACTHI BBICIIMX PACTCHHM.

HememOpanubie opranoubl kieTku CTpoeHue u QyHKIMU HeMeMOpaHHBIX
OpraHOHJI0B KJIETKH. Pu6ocombl. IIpomescymounvie Qunramenmul.
MukpodunameHTsl. AKkmunogvle Muxpoguiamenmol. MBbIIIEUHBIE  KIETKH.
AxmuHosvie KOMNnOHeHmbl HeMbluieunblx Kiemok. Mukpotpy6ouku. Kierounbii
ueHtp. CrpoeHwe W JBWKEHUE JKTYTHKOB M peCHHYEK. MUKpOTpyOOUKH
nuToriasMel. LleHtpuons. benku, accoyuuposannvlie ¢ Mukpoguiamenmamu u
muxpompybouxamu. Momopnvle benxu.

Anpo. Obonouka siapa, XPOMATHH, KapUOILIa3Ma, SAPBIINIKY, UX CTPOCHUE H
bynkun. SnepHblii 6enkoBbIi MaTpukc. [IpocTpaHCTBEHHOE pacHoONIOKEHUE
XpoMocoM B HHTephasHOM siape. dyxpomamun u cemepoxpomamut. benku
XpOMaTHHA — THUCTOHBI. J[unamuka sdepHol o6onouku 6 mumose. Aoephbiii
Mpaucnopm.

Kiterounsle BkmtoueHuss. CpaBHUTENbHAS XapaKTEPUCTHKA KJIETOK 3YKapHOT
(pacTUTEnBHOM, )KUBOTHOM, TPUOHON).

JdemoHcTpanuu
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[Toptpetsl: K.C. MepexkoBckuit, JI. Maprynuc.

Tabmuubr n cxembl: «CTpoeHUE DYKapUOTHUECKOW KIeTkn», «CTpoeHwme
JKUBOTHOM  KJETKW», «CTpoeHHE  pacTUTEIbHOM  KiIeTkn», «CTpoeHue
MUTOXOHAPUI, «Aapo», «CTpoeHre NpOKapuOTHIECKON KIETKN.

OOopynoBaHue: CBETOBOM MHMKPOCKOI, MHKpPOIpenaparbl pacTUTENbHbIX,
KUBOTHBIX KJIETOK, MUKpOMpenapaTsl OaKTepHaIbHBIX KJIETOK.

JlabopaTtopnass paGora «M3ydyeHWe CTpOEHHS KIETOK pa3IMYHbIX
OpPraHU3MOB).

IIpakTHyeckasi padora «/3yueHne CBOMCTB KJIETOYHOM MEMOpaHBI».

Jlabopatopnas pabGora «VccienoBanue I1utazMonn3a M JIEMJIa3MoOJIn3a B
PACTUTENbHBIX KIIETKaX».

IIpakTnueckas  padora «/3ydyeHne  ABMKEHUS  LMTOIUIA3Mbl B
PACTUTENBbHBIX KIETKAX).

Tema 6. O0OMeH BelecTB M IPpeBpallleHre JHEPIUHU B KJIeTKe

AcCUMUIISATINS U JUCCUMMIISIIIUSL — JIBE€ CTOPOHBI MeTabom3Ma. Tumnel oomeHa
BEILIECTB: aBTOTPO(PHBIN W TeTepoTpodHBI. YuacThe KHUCIOpPoJa B OOMEHHBIX
mpoleccax. JHepreTuueckoe obOecnedyeHre KieTku: mnpeBpamieHne ATD B
oOMeHHbIX Tporeccax. DepMEeHTAaTUBHBIN XapakTep peakiuid KIETOYHOTO
Merabonu3ma. DepMeHThI, WX CTPOCHHE, CBOWCTBA W MEXaHU3M JCHCTBUSL.
Kodepmentsl. Otnuuns GepMEHTOB OT HEOPTaHWYECKHX KaTaau3aTopoB. bemku-
aKTUBATOPHI M OCIKU-WHTHOUTOPHL. 3aBHUCHUMOCTH CKOPOCTH (PEpPMEHTATHBHBIX
peaKIuii OT pa3IMYHBIX (PAKTOPOB.

[lepBUYHBI CHUHTE3 OpraHUYECKUX BEUIECTB B KieTke. {DOTOCUHTES.
AHOKCcucenHbIll U OKCcuceHHblll omocunmes y obaxmepui. Ceemocobuparowue
nueMeHmbl U NUSMEeHmMbvl peakyuoHHo2o yenmpa. Poib XJI0poriacToB B mpolecce
dotocunteza. CreroBast u TeMHoBas daszpl. Pomoovixanue, Cz,, Cy. u CAM-munsvi
gpomocunmesa. IlpogykTuBHOCTh (hoTOocHHTE3a. BiusHue paznuuHbX (AaKTOPOB
Ha CKOpOCTh (poTocuHTE3a. 3HaUYeHUE (POTOCUHTESA.

XEMOCHHTE3. Pa3znooOpazue OpPraHU3MOB-XEMOCUHTETUKOB:
HUTPUDUIUPYIOIINE OaKTepUH, >KeIe300aKTepuu, CEpOOAKTEPHUH, BOJOPOIHbBIC
OakTepun. 3HaYCHUE XEMOCHUHTE3A.

AHaspoOHble opranu3Mbl. Buasl Opoxenusi. IIpoaykTel OpokeHUs U UX
UCIIOJIb30BAaHUE YEJIOBEKOM. AHA’pOOHbIE MHUKPOOPTaHU3MbI KaK OOBEKTHI
OMOTEXHOJIOTUH U BO3OYAUTENN OOJIC3HEH.

AspoOHBbIe OpraHU3MBbl. Drarbl SHEPTreTUYECKOTO oOMeHa.
[ToaroToBuTenbHbIN dTaN. [ THMKOINU3 — OECKUCIOPOJHOE PACHICINIEHUE TITFOKO3bI.

buonorudeckoe okuciaeHue, UM KJIETOYHOE JbiXxaHue. Pojb MUTOXOHIpUI B
mpoiieccax ouonornyeckoro okucieHus. [luknuyeckue peakuuu. OKUCIUTETHEHOE
dbochopunupoBanue. Ouepeus memopannoeo epaduenma npomonos. Cunmes
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AT®D: paboma npomonnou ATD-cummasel. llpenmyriecTBa a’dpoOHOTO MYTH
oOMeHa BelleCTB nepea aHadpoOHbIM. DPGhEeKTUBHOCTh SJHEPTeTUUECKOTr0 OOMEHa.

JdeMoHcTpauuu

[Toptpetst: Ix. Ilpuctiu, K. A. Tumupszes, C. H. Bunorpanckuii, B. A.
Onrensrapar, I1. Murtuenn, I'. A. 3aBap3uH.

Tabmuiel 1 cxembl: «POTOCHHTE3, « DHEpreTUUecKuii oomMen», «bnocunTes
oenkay, «Ctpoenue pepmMeHTa», «XeMOCUHTE3Y.

O6opynoBaHue: CBETOBOM MHKPOCKOM, 00OpPYJOBaHUE JIJISi MPUTOTOBIEHUS
MOCTOSIHHBIX U BPEMEHHBIX MUKPOIIPENapaToB.

JlaGopaTopnass  pabora  «l3yuyeHHE  KaTAJIUTUYECKONM  AKTUBHOCTH
(dbepMeHTOB (Ha MPUMEPE aMIIIa3bl WU KaTajaasbl)y.

JlabopaTtopnasi padora «U3yueHne (¢EepMEHTATUBHOTO paCHICIUICHUS
MEePOKCHUAA BOJIOPOA B PACTUTEIBHBIX U KUBOTHBIX KIJIETKAX).

Jlabopatopnasi pabora «CpaBHeHue TpolieccoB  (OTOCHHTE3a W
XEMOCHHTE3a.

JladopaTopHasi padoTa «CpaBHEHHE ITPOIICCCOB OPOKESHUS M IBIXAHHUS.

Tema 7. HacaeacrBenHass uHGoOpMalus U peajin3anus eé B KIeTKe

Peakuuu mMatpuyHoro cuuTtesa. [IpuHIKUN KOMIUIEMEHTAPHOCTH B PEaKIUSIX

MaTpUYHOTO cMHTe3a. Peanuzaius HacnencTBeHHOU nHdopmaluu. [ eneTnyeckuit
KoJl, ero cBoucTtBa. Tpanckpunuus — matpuunbiii cuHTe3 PHK. Ilpuniumnsl
TPAHCKPUIIIUU: KOMIUIEMEHTAPHOCTh, aHTUMNAPAJIEIbHOCTh, ACUMMETPUYHOCTD.
Cospesanue mampuunvix PHK 6 sykapuomuueckou knemke. Hexooupyrowue PHK.
Tpancisauus u e€ stansl. Yyactue Tpancnoptbix PHK B OnocunTese Oenka.
VYcnoBus OuocuuTe3a Oenka. KoaupoBanue amuHokucioT. Ponb pubocom B
OunocuHTe3e Oemnka.

Cogpemennvie npedcmasieHus o cmpoenuu 2enog. OpraHuzalus reHoma y
MPOKAPUOT U 3YKApUOT. Peryisiius akTUBHOCTHM T€HOB y NpokapuoT. ['umortesa
onepoHna (®. Kakob, XK. MaHno). Monexynapnvie mexanusmol IKCNpeccuu 2eHo8 y
aykapuom. Ponv xpomamuna 6 pecynsiyuu pabomsi 2eHos. Perynsuus 0OMEHHBIX
IIPOLIECCOB B KieTke. KiieTounblii romeocTas.

Bupycer — HekneTounbie (hOpPMBI )KU3HU U 0OHMraTHbIC mapa3utbl. CTpoeHne
MPOCTBIX U CJIOXKHBIX BUPYCOB, PETPOBUPYCOB, OakTeprodaroB. JKuzneHHblll YUK
JIHK-cooeporcawux eupycos, PHK-codepocawux eupycos, 6axmepuoghazos.
Obpamuas mpanckpunyus, peeepmasd, uHmezpasd.

Bupycurie 3a0oneBanus 4enoBeka, KUBOTHbBIX, pactenuit. CIINJ, COVID-
19, coumanbHbie 1 MEAULIMHCKUE TTPOOIIEMBI.

buoungopmamura: unmeepayus u ananuz oonvuux maccusos («bigdatar)
CMPYKMYPHBIX OUOI02UYecKUx oanHvlx. Hanomexnonocuu 6 buonocuu u meouyune.
Ilpoepammupyemoie pynxyuu 6eaxos. Cnocodovl 0ocmasKu 1eKapcma.
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JdeMoHcTpauuu

[Toptpetsr: H. K. Kosbios, 1. 1. IBaHOBCKMiA.

Tabnuiel u cxembl: «buocunTes Oenka», «['eHeTnyeckuit koa», «Bupyco»,
«bakTtepuodarm.

IpakTnueckas padbora «Co3ganue MOAEIH BUPYCay.

Tema 8. Z/KuzHeHHBIH UK KJICTKH

Knerounslii 1uki, ero mnepuoabl M peryisuua. HMHTepdaza u  MUTO3.
OcobOeHHOCTH TIpolIecCOB, MpoTeKarmux B HHTepdasze. [loaroToBka KIETKH K
nenenuto.  Ilpecunrerndeckuit  (MOCTMUTOTUYECKUI), CHUHTETHUYECKUU U
MOCTCUHTETUYECKUU (TPEMUTOTUUYECKUI) MEPHUOJIbI HUHTEP(A3BI.

Matrpuunsiii cunte3 JJHK — permmkanus. [lpunnuner permmkanuu JTHK:
KOMIUIEMEHTAPHOCTh,  MOJYKOHCEPBATUBHBIM  CHHTE3, AHTUNAPAILICIBHOCTb.
Mexanusm pernukanuu JJHK. Xpomocombl. CTtpoeHnue xpomocoM. Ternomepsl u

TenoMepasa. XPOMOCOMHBI HAa0Op KIETKH — KapUOTUI. JIMIUIOMAHBIA W
rariouaHbelid  HabOpel  XpomocoM. ['oMonormuable XpoMocombl. [lomoBwie
XPOMOCOMBI.

Henenne knerkm — wmuTo3. CTagum MHUTO3a W TPOUCXOASIIME B HHX

nporneccel. Tunel muto3a. KapuoknHe3 n nuTOKMHE3. bHosorndeckoe 3Ha4eHUE
MHUTO3a.

Perynsuusa murotmyeckoro uukna kietku. [Iporpammupyemasi KieTo4Has
rubesnpb — arnormnTos.

Knerounoe smpo, XpomMocombl, (PyHKIIMOHAJIbHAS TEHOMUKA. Mexaruszmol
npoaugepayuu, oup@epenyuposxku, cmapenus u euderu rkiemox. «l{ugposas
KemKkay» — ououngopmamuyeckue mooeau GyHKYUOHUPOBAHUSL KIeMKU.

JdeMoHcTpanun

Tabmuiel 1 cxembl: «OKW3HEHHBIM LMK KIETKH», «Mwuto3y», «CtpoeHue
xpoMocom», «Permukanus JTHK».

O6opynoBanue: CBETOBOW MUKPOCKOII, MUKpOTIpenapathl: «MUTO3 B KJIETKaX
KOPEIIKa JIyKa.

JlaGopaTopHas padora «3yyeHne  XpOMOCOM  Ha  TOTOBBIX
MUKpOIpenaparax.

JlabopaTopHas padora «HabntoneHre MuTO3a B KJIIETKaX KOHUYMKA KOPEIIKa
JyKa (Ha TOTOBBIX MHUKpOIIpenaparax).

Tema 9. Ctpoenne u QyHKIIMHA OPraHU3MOB

buonornueckoe pazHooOpasue OpraHU3MOB. OnHOKIIETOYHBIE,
KOJIOHUAJIbHBIE, MHOTOKJIETOYHBIE OPTaHU3MBI.

OCOOEHHOCTH  CTPOEHHUS W JKU3HEACATEIBHOCTU  OJIHOKJIETOYHBIX
opranu3MoB. baktepuu, apxeu, OJHOKJIECTOYHBIC TPHUOBI, OJHOKIETOYHBIE
BOJIOPOCIH, Apyrue NpoTUCThl. KoJloHManbHbIE OpraHU3MBl.
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B3anmocCBsA3p 4YacTe€l MHOTOKJIIETOYHOIO OpraHu3Ma. TKaHW, OpraHbl H
cucteMbl opraHoB. OpraHusM Kak equHoe 1esnoe. ['omeocras.

Txanu pacrenuil. Tumbl pacTUTENbHBIX TKaHeW: oOpa3oBaTelbHasl,
MOKPOBHAs, TMPOBOJMAIIAsl, OCHOBHAs, MexaHuueckas. OCOOEHHOCTH CTpOEHUS,
(GyHKUMNA U pacioNiOKEeHUs TKAHEH B opraHax pacTeHUH.

TkaHW XUBOTHBIX M YEJOBEKA. [HIbI )KUBOTHBIX TKAHEW: DIUTEIMAJIbHAS,
COEJIMHUTENbHASA, MbIlIeYHas, HepBHasg. OCOOEHHOCTHU CTpOEHUs, (YHKUUN H
PACIIOJIOKEHUS TKAaHEW B OpraHax »KUBOTHBIX U YEJIOBEKA.

Opransl. BereratuBHble W TIeHepaTHUBHBbIE OpraHbl pacTeHuid. OprasHbl U
CHUCTEMBI OPTaHOB JKMBOTHBIX U yenoBeka. DyHKIMU OPraHOB M CUCTEM OPTaHOB.

Onopa Tena opranu3moB. Kapkac pacrenuii. CkeneThl OJHOKIETOYHBIX H
MHOTOKJIETOYHBIX JKMBOTHBIX. HapyHblli M BHYTpeHHHH ckeneT. CTpoeHue u
TUIIBI COEAUHEHUS KOCTEN.

JIBuokeHne  OopraHu3moB. J[BMKEHME  OJHOKJIETOYHBIX  OPraHU3MOB:
amMEOOuHOE, KIYTUKOBOE, PECHUYHOE. J[BM)KEHHWE MHOTOKJIETOUHBIX PAaCTEHUIL:
TPONM3MBl M HACTHM. JIBH)KEHHME MHOIOKJIETOYHBIX J>KMBOTHBIX M YEJIOBEKA:
MbllIeyHas cucreMa. Pediekc. CkeneTHble MBI M UX padoTa.

[Iutanne opranusmoB. IlornmomieHue BOABI, YIJAEKUCIOrO Tra3a W
MUHEPAJIBHBIX BEIIECTB pacTeHUsAMU. lIutaHue >xMBOTHBIX. BHyTpHmomoctHoe u
BHYTPUKIIETOUYHOE TMuIleBapeHue. IIuTaHne MNO3BOHOYHBIX XUBOTHBIX. OTHENbI
MUIIEBApUTENBHOIO Tpakrta. [IumeBapurenvHble xene3bl. llumieBapurenbHas
CHUCTEMA YEJIOBEKA.

Jlpixanue opranu3moB. /[pixanne pactenuit. Jlpixanue KuBOTHBIX. Juddy3us
ra3oB 4epe3 NOBEPXHOCTh KIETKU. KoxkHoe npixanue. [[prxarenbHas HOBEPXHOCTD.
XKabepHoe u nérouHoe apixaHue. J{pIxaHue MO3BOHOYHBIX KUBOTHBIX U YEJIOBEKA.
OBOJIIOLIMOHHOE  YCJIO)KHEHHE CTPOEHUS JIETKUX IO3BOHOYHBIX JKUBOTHBIX.
JlpixaTenpHas cucTteMa 4esioBeKa. MeXaHu3M BEHTWIIUUMU JETKUX y NTUL U
MiIeKonUTaomuX. Perymsmus npixanus. JprxarenbHble 00bEMBI.

TpaHCOpPT BELIECTB y OpPraHW3MOB. TPaHCIOPTHBIE CHUCTEMBI PACTEHUM.
Tpancnopr BemecTB y KUBOTHBIX. KpoBeHOCHas cucrema W €€ OpraHsbl.
KpoBeHocHasi cucTteMa TMO3BOHOYHBIX JKMBOTHBIX H 4yenoBeka. Cepare,
KPOBEHOCHBIE COCYyAbl M KpoBb. Kpyrum KkpoBooOpaiieHusi. IBOJIIOIHMOHHbBIE
YCIIOKHEHUSI CTPOEHUSI KPOBEHOCHOM CUCTEMBI TO3BOHOYHBIX >KMBOTHBIX. PaboTta
cepla U €€ peryJisius.

Brigenenne y opranusmoB. Beinenenue y pacreHuil. Bwinenenue y
*KUBOTHBIX. CokparurenbHble Bakyoiau. Opranel BblaeneHus. PuibTpanus,
CeKpelnusi U 00paTHOE BCAChIBAHME KaK MEXaHU3Mbl PabOTHI OPTaHOB BBIIEICHUS.
CB43b MOJIOCTH TE€JIa C KPOBEHOCHOM M BBIJICJIUTEILHOM cUCTeMaMu. Boiaenenue y
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MMO3BOHOYHBIX JKUBOTHBIX M 4enoBeka. [louku. CtpoeHne u GyHKIIMOHUPOBAHHE
He(dpona. OOpazoBaHHE MOYH Y YEJIOBEKA.

3amyra y OpraHu3MoB. 3amuTa y OJHOKIETOYHBIX OpraHu3MoB. Cropsl
OakTepuii M WHUCTHI MPOCTEHIMMUX. 3amuTa Yy MHOTOKJIETOYHBIX PACTEHUH.
Kyrukyna. Cpeacrsa macCUBHOM M XUMUYECKOW 3a1UThl. DUTOHIIUBL.

3amuTa y MHOTOKJIETOYHBIX >KMBOTHBIX. [IOKpPOBBI M HMX MPOU3BOJIHBIE.
3amuTa opranuszma ot Ooje3Hed. UMmyHHas cucteMa 4esoBeka. KieTouHblid u
TYMOpPJIbHBIA UMMYHUTET. Bpoxkn€HHbi U npuoOpeTéHHbIN crnenuduueckuit
UMMYyHUTET. Teopusi KIOHaNIbHO-cenekTuBHOro mMmyHurtera (I1. Dpnux, ©. M.
bepuer, C. Tonerasa). BocmanurenabHble OTBETHI OPraHU3MOB. Posib BpOKIEHHOTO
MMMYHUTETA B Pa3BUTUU CUCTEMHBIX 3a00JI€BaHUN.

PazgpaxxumocTte W perymsiuus y  OpranusmoB. Pazmpaxumocts y
OIHOKJIETOYHBIX OpPraHu3MoB. Takcuchel. Pa3zgpaxumMocTe W peryisanus y
pacteHunii. PocToBble BEMIECTBA U UX 3HAUYCHUE.

HepBHas cucrema u pediekTopHas peryisius y S>KHUBOTHBIX. HepBHas
cucTeMa M €€ OTAeNbl. DBOJIOLUOHHOE YCIOKHEHUE CTPOCHHSI HEPBHOM CHUCTEMBI
y KUBOTHBIX. OTHENbl TOJOBHOTO MO3Ta IMO3BOHOYHBIX >KMUBOTHBIX. Peduekc u
pediekTopHas ayra. be3ycioBHbIE U YCIOBHbBIE PE(DIICKCHI.

['ymopanpHas peryssinus U SHIOKPUHHAsL CUCTEMA JKMBOTHBIX U 4YEJIOBEKA.
XKene3pl HHAOKPUHHOM CUCTEMBI M WX TOpPMOHBL. JleiiCTBUE TOPMOHOB.
B3auMocBs3bp HEpBHOW M SHIOKPUHHOW cucTeM. [unortanamo-runoduzapHas
cucreMa.

JdemMoHcTpanuu

[Toptper: U. I1. ITaBnos.

Tabmuubl U cxeMbl: «OJHOKJIETOYHBIE BOJOPOCIN», «MHOTOKIETOUHbIE
Bojiopociny, «bakrepun», «IIpocreitmmey, «Opranbl LUBETKOBBIX PACTCHUID,
«CucrteMbl OpPraHoB TMO3BOHOYHBIX JKUBOTHBIX», «BHyTpeHHee cTpoeHue
HaceKoMbIx», «Tkanu pactenuit», «KopHeBblie cucrembl», «CTpoeHHe cTEOs»,
«CTpoeHue JMCTOBOM MIACTUHKW», «TKaHM MKUBOTHBIX», «CKEIET YEelIOBEKay,
«IInmeBapurensHas  cucremay, «KpoBeHocHass cuctemay», «JlpIxaTenbHas
cuctema», «HepBHas  cucrema»,  «Koxka»,  «MpbllleyHas  cuCTEMay,
«BprgenutenbHas cuctemMa», «JHIOKPUHHAS cuctemay, «CTpPOCHHE MBIIIIbY,
«AMMyHHTETY, «Kumeunonojoctueie»y,  «Cxema MMATAHUSL  PACTEHUI,
«KpoBeHOCHBIE  CHCTEMBI IO3BOHOYHBIX IKUBOTHBIX», «CTpOEHUE THUIPHI»,
«Ctpoenue mnaHapum», «BHyTpeHHee cTpoeHue 0XAeBOro uepBsi», «HeppHas
cuctema peio», «HepBHas cucrema sarymkm», «HepBHas — cuctema
npecmeikaromuxcs»,  «HepBras  cucrema  nruny, «HepBHas — cucrema
MJIeKonuTarmux», «HepBHas cuctema uenoBeka», «Pediexcey.
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O6opynoBaHue: CBETOBOW MHUKPOCKOI, MHKpPOIpPENapaThl OJHOKJIETOYHBIX
OpraHU3MOB, MUKpOMpENapaThl TKaHEW, PaKOBUHBI MOJUIIOCKOB, KOJUICKIIMH
HACEKOMBIX, UTJIOKOXHUX, KUBbIE 3K3EMIUISIphl KOMHATHBIX pacTeHUM, repdbapuu
pacTeHUN pa3HbIX OTHAENOB, BIAXHBIE Mpenaparbl JKUBOTHBIX, CKEJIETHI
MO3BOHOYHBIX, KOJUIEKIIMM OECIIO3BOHOUHBIX JKUBOTHBIX, CKEJIET YeJIOBEKa,
00Oopy10BaHUE JJIsl AEMOHCTPALMU TOYBEHHOTO U BO3AYIIHOTO TUTAHUS PACTEHUH,
pacuieryieHus Kpaxmaia u 0eJIKoB 1o AecTBueM GepMEeHTOB, 000PYI0BaHUE IS
JEMOHCTPALUU OIBITOB MO U3MEPEHUIO KU3HEHHOW €MKOCTH JETKUX, MEXaHHU3Ma
JBIXaTEIbHBIX ABUKEHHUH, MOJIEIN TOJIOBHOTO MO3Ta Pa3IMYHbIX KUBOTHBIX.

JlaGoparopHasi padora «3ydyeHue TKaHEW paCTEHUI.

JlabopaTopHasi padora «3yueHre TKaHEeW KUBOTHBIX).

JlabopaTtopHnas padora «/3yueHre opraHoB IBETKOBOTO PACTEHUS».

Tema 10. Pa3dMmHo:KeHne M pa3BUTHE OPraHU3MOB

@opMbI pa3MHOXKEHHS OpPraHuM3MOB: Oecriosioe (BKJIIOYas BETreTaTUBHOE) U
nojioBoe. Buasl  Oecrnonoro  pasMHOXKEHHs:  [OYKOBAaHHME,  CHOPYJISAIUS,
¢dbparmeHTaIys, KIOHUPOBAHHE.

[TomoBoe pasmuoxkenue. [lomoBble KIeTkW, win rameTtsl. Meio3. Craaun
Mmeno3sa. [loBenenne xpomocoM B menose. KpoccnHrosep. bruonornueckuii CMbICTT
Melo3a M IOJIOBOrO Iporecca. MeWo3 M ero MECTO B JKM3HEHHOM IMKJIE
OpPraHU3MOB.

[IpeazaponpiieBoe pazButue. ['amerorenes y >kMBOTHBIX. [1070BbBIE Kee3bl.
OOpa3oBaHue U pa3BUTHE NOJOBBIX KiIeTOK. CriepMmarorenes u oorere3. CTpoeHue
MOJIOBBIX KJIETOK.

OmnonoTBOpeHHe U SMOPUOHAIBHOE pPa3BUTHE >KUBOTHBIX. (CrHocoObl
OIUIOIOTBOPEHMS: HapykHOE, BHyTpeHHee. [lapTeHorenes.

NuauBuyaibHOE pa3BUTHE OPraHU3MOB (OHTOTEHE3). DMOPHUOJIOTHS — HayKa
0 Pa3BUTUHU OpPraHU3MOB. Mopgozcenez — 00Ha U3 21A8HBIX NPOOIIEM IMOPUOTOULL.
Konyenyuss mopgocenos u moodenu mopghoeenesa. Cragun >MOpHOreHe3a
KUBOTHBIX (Ha mpumepe Jsrymiku). JpoOnenme. Tumbl  npoOneHus.
Jlemepmunuposannoe u HedepmuHuposanuoe Opoodnenue. bracmyna, munol
onacmyn. OcoOeHHOCTH APOOJCHHST MIICKOMHUTAIOMIUX. 3apOJBIINIEBbIE JTUCTKU
(ractpyssinus). 3aKiajKa OpraHOB U TKaHEW U3 3apoAbIIIEBHIX JTUCTKOB. B3anmHoe
BIIMSIHUE 4YacTell pa3BUBAIOMIETOCS 3apojbliia (SMOpPUOHANIbHAS WHIIYKIINSA).
3aknajka IUTaHa CTPOEHMS JKMBOTHOIO Kak pE3yslbTaT HEepapXHUECKUX
B3aUMOJICUCTBUII T€HOB. BiusHue Ha 3MOpPHOHANIBHOE pa3BUTHE PA3IMYHBIX
(bakTOpOB OKPYKAIOIIEH CPEIbI.

Poct u pasButue xuBOTHBIX. [locTamMOpuoHnanbHbIA nepuox. llpsimoe wu
HempsiMoe pas3BuTue. PaszButne ¢ wmeramopdo3oM y O€ClO3BOHOYHBIX H
MTO3BOHOYHBIX JKMBOTHBIX. DBHOJIOTMUECKOE 3HA4Y€HHE MPSMOIO0 M HEMPSIMOro
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pPa3BUTHUS, UX PACHpOCTpaHeHUEe B mpupoie. Tumbl pocta >KUBOTHBIX. DakTopsl
PErYISIUMU POCTA JKUBOTHBIX U YesoBeka. CTaauu mocTIMOPHOHAIBHOTO Pa3BUTHS
y )KMBOTHBIX U 4esioBeKa. [leprnoasl oHTOreHe3a uenoBeka. CTapeHue U CMepTh Kak
OMOJIOTUYECKUE MTPOLIECCHI.

PasmHoXeHne u pasButue pacteHuil. ['amerodutr m crmopodur. Meiio3 B
KU3HEHHOM IMKJIe pacTeHud. OOpa3oBaHue cCHop B IIpolecce Meiio3a.
l'amerorene3 y pacteHuid. OIJIOAOTBOPEHHE W Pa3BUTHE PACTUTEIBHBIX
opraHu3MoB. J[BoitHOE OIJIOOTBOPEHHE Y LIBETKOBBIX pacTeHui. OOpazoBaHue U
pa3BUTHE CEMEHHU.

MexaHu3MBbl pETYJISIIUNA OHTOT€HE3a Y PACTEHUM U dKUBOTHBIX.

JdeMoHcTpanun

[Toptpetsi: C. I'. Hapamun, X. [[lneman.

Tabmuupr u cxembl: «BereraruBHoe pasmHoxkeHHe», «Tumbl Oecrosoro
pa3MHOXeHUs», «Pa3MHOXKEHUE XJIaMUJIOMOHAIbD), «Pa3MHOXEHHE HBIVICHBIY,
«Pa3MHOXeHue Tuapb, «Menosy, «XpoMocoMmbly, «l'amerorenesy», «CTpoeHue
SUIEKJIETKH U crepmaTo3ousa», «OCHOBHBIE CTaAuu OHTOreHeszay, «llpsmoe u
HempsMoe pa3BuTue», «Pa3Butue wmailickoro »xyka», «Pa3Butue capanumy,
«Pa3BuTHe ITYHIKW», «/[BOMHOE OIIOAOTBOPEHHUE Y LBETKOBBIX PACTCHUI»,
«CTpoeHue cemMsiH OJTHOJOJIbHBIX M ABYAOJIBHBIX PACTCHHI», « KU3HEHHBIN LUK
MOPCKOW  KamycTbl», <« KW3HEHHBIM 1UKI MXa», <« KHU3HEHHBIA  LUKI
MaropOTHUKA», «JKU3HEHHBIN IIUKII COCHBD).

OO6opynoBaHue: CBETOBOM MHUKPOCKOI, MHUKPOIpPENaparbl SUMEKICTOK H
CIIEpMAaTO30UI0B, MOJENb «I UK pa3BUTHUS JATYIIKWY.

JlabopaTopHas padora «/3yueHue cTpoeHuUs MOJOBBIX KIETOK Ha TOTOBBIX
MHUKPOITIpENapaTaxy.

IIpakTnueckass padora «BbisBICHUE NPU3HAKOB CXOJICTBA 3apPOIBIIICH
MMO3BOHOYHBIX )KMBOTHBIX.

JlabopaTtopnass padora «CrpoeHue OpraHoB Pa3MHOKEHHS BBICHIUX
pacTEeHHI.

Tema 11. I'eHeTuka — Hayka 0 HACJICACTBEHHOCTH M H3MEHYHUBOCTH
OPraHU3MoOB

Wcropust craHOBIEHUST W pa3BUTHUS TEHETUKU Kak Haykud. PaGoter T
Menpnens, I'. ne ®pusa, T. Moprana. Ponp oTedecTBEHHBIX YYEHBIX B Pa3BUTUU
redetrku. Paboter H. K. Konsiora, H. W. Basunosa, A. H. benosepckoro, I'. 1.
Kapneuenko, FO. A. ®unumuenko, H. B. Tumodeera-Pecopckoro.

OCHOBHBIE TEHETUYECKHUE MOHITUS U CUMBOJIBL. | OMOJIOTHUHBIE XPOMOCOMBI,
aJjuleJIbHble TEHbI, AJIbTEPHATUBHBIC MPU3HAKH, JTOMHHAHTHBIM M PELIECCUBHBIN
MPU3HAK, TOMO3UTOTA, T€TEPO3UTOTA, YUCTAs TUHUS, THOPUIBI, TEHOTHUII, (DEHOTHII.
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OcHOBHBIE ~ METOABl  TEHETHUKU:  TUOPHIIOJIOTHMYECKUN,  ITUTOJOTUYCCKUM,
MOJIEKYJIIPHO-T€HETUYECKHIA.

JdeMoHcTpauuu

[Toptpersr: I'. Mennens, I'. ne ®@pus, T. Mopran, H. K. Komnbnos, H. .
Basunos, A. H. benosepckuii, I'. JI. Kapnieuenko, FO. A. ®@ununuenko, H. B.
Tumodees-PecoBckuii.

Tabnuiel U cxeMbl: «MeToJIbl TeHETUKIWY, «CXEMBbI CKPEIIIMBAHUS.

Jlabopatopuas paGora «Jlpozoduna Kak OOBEKT TE€HETHUUYECKHX
VCCIIETOBAHUIY.

Tema 12. 3aK0HOMEPHOCTH HACIEACTBEHHOCTH

MounoruOpunnoe ckpemmBanue. llepBeiii 3akoH Mennens — 3aKkoH
eauHooOpasusi THOpUA0B MepBoro mokojeHus. [IpaBuno nomuHupoBanus. Bropoit
3aKOH MeHnens — 3aKOH paclieIuleHus NPU3HAKOB. lluTonornmueckue OCHOBBI
MOHOTHOPHIHOTO CKpelnuBaHus. [ umore3a 4ucTOThI raMer.

AHanuzupyroniee ckpeumpanue. [[poMexxyTouHbIld XapakTep HacaeA0BaHUS.
Pacuiernnienre npu3HakoB Npyu HEMOJIHOM JTIOMUHUPOBAHUH.

JuruOpuanoe ckpemuBanue. TpeTuit 3akoH MeHiens: — 3aKOH HE3aBUCUMOTO
HacleJoBaHUsl ~ Mpu3HakoB.  [luTomormyeckrue  OCHOBBI  JUTHOPHUIHOTO
CKpELLIMBAHUSI.

CuerienHoe HacienoBanue npusHakoB. Pabotet T. Moprana. CuernieHHoe
HACJICJOBAaHUE T'€HOB, HApYIICHHE CLEIUICHUS MEXAy TI'€HaMH. XPOMOCOMHAas
TEOPUS HACIEACTBEHHOCTH.

I'eneTuka nosia. XpoMOCOMHBIN MEXAaHU3M ONPENEIICHUS 110J1a. AYTOCOMBI U
MIOJIOBBIE XPOMOCOMBI. ['OMOraMeTHbBIN U reTeporaMeTHhIN noi. ['eHernueckas
CTPYKTYpa MOJIOBBIX XpoMocoM. HacnenoBanue pu3HaKkoB, CLETIEHHBIX C ITOJIOM.

I'enotun xak uenoctHas cucreMa. [ineoTponuss — MHOXKECTBEHHOE JICUCTBUE
reHa. MHOXECTBEHHbIM aiUienu3M. B3auMOJenCcTBUE HEAUIEIbHBIX T'€HOB.
KommiementaprocTs. Onucras. [lonumepus.

['eHeTyeCcKuil KOHTPOJIb PA3BUTHs PACTEHHM, >KUBOTHBIX WU YEJIOBEKA, a
TaKkKe (PU3UOJIOTHYECKUX TMPOIECCOB, TMOBEACHUS M KOTHUTHUBHBIX (YHKIIUH.
['eneTnyeckre MEXaHU3Mbl CUMOMOTEHE3a, MEXaHU3MbI B3aUMOJICHCTBUSI «XO35UH
— Tapa3uT» U «XO35UH — MHUKpPOOHMOM». ['€HeTHYeCKHE acCleKThl KOHTPOJS U
W3MEHEHHS HACJIEICTBEHHON WH(OPMAITUHU B TIOKOJICHUSX KJIETOK U OPTaHU3MOB.

JdeMoHcTpauuu

[Toptpetsr: I'. Menaens, T. Mopras.

Tabsmup! 1 cxeMmsl: «IlepBbiii 1 BTOpoii 3akoHbI Menens», « Tpetuil 3akoH
Menpaens», «AHanu3upyrollee CKpemuBaHuey», «HemnomHoe aOMUHHpPOBAHUE,
«CrierieHHOe  HaclieZIOBaHWE TPU3HAKOB Y Jpo3oduiieny, «l'eHeTHKa Tmoay,
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«Kapuotun uyenoBeka», «Kapuotun gpozodunsy, «Kapuotunm nTHLB,
«MHOX€eCTBEHHBIN aJICIIN3M», «B3auMoaeCTBUE TE€HOBY.

OGopynoBaHue: Mojelb JUIsl  JIGMOHCTpPAllMM 3aKOHOB  €IMHOOOpa3us
THOPHJIOB TIEPBOTO TIOKOJICHUS M PACIICIUICHUS TNPH3HAKOB, MOJESIb IS
JEMOHCTpAllMd 3aKOHA HE3aBUCUMOTO HACJIEAOBAaHMS TMPU3HAKOB, MOJEIb I
JEMOHCTpAlMK CILEMJIEHHOTO HACJEIOBAHUSA MPU3HAKOB, CBETOBOM MHKPOCKOI,
MHUKpomnpenapar: «/[po3oduinay.

IpakTnueckass padora «M3yueHwe pe3ynbTaTOB  MOHOTHOPHIHOTO
CKpEIIUBAHUS Y APO30(PHITBD».

IlpakTuyeckass  paGora  «M3yueHue  pe3ynbTaToOB  JIUTHOPHUIHOTO
CKpENIMBAHUA Y TPO30(DHUITBD».

Tema 13. 3akoHOMEPHOCTH U3MEHYUBOCTH

B3aumopeiictBue reHotuna u cpeapl npu  GopMUpOBaHMHM (HEHOTHIIA.
N3meHunBOCTh NpU3HAKOB. KayeCTBEHHbIE W KOJIMYECTBEHHbIC NMPU3HAKH. Buibl
W3MEHYMBOCTH: HEHACJICACTBCHHA M HACJICICTBEHHAS.

MoaudukanoHHass U3MEHYUMBOCTh. Ponb  cpeasl B (hopMUpOBaHUU
MOAU(PUKALMOHHON M3MeHunBocTH. HopMa peaknuu npusHaka. BapuannoHHbIN
psan v BapuanuonHas kpuBas (B. Horanncen). CpoiicTBa MoAM(pUKAIIMOHHON
W3MEHYHUBOCTH.

I'enoTnnueckast ”3MeHYNBOCTh. CBOMCTBA TEHOTUINYECKONM M3MEHUYNBOCTH.
Buapl reHOTUITMYECKOM M3MEHYMBOCTH: KOMOWHATUBHAS, MyTallMOHHAS.

KoMmOvHaTtuBHasT W3MEHYMBOCTh. MeW03 W TOJOBOW TMPOIECC — OCHOBA
KOMOMHATHBHON M3MEHYUBOCTH. POJIb KOMOMHATHBHOM M3MEHYHUBOCTH B CO3JIAHUH
TeHETHYECKOTO pa3HOOOpa3us B peesiax 0JHOTO BUA.

MyTanmoHHass W3MEHYMBOCTh. BHIbBl MyTaluuil: TE€HHBIE, XPOMOCOMHBIE,
reHoMHble. CHOHTaHHbIE W  WHAYIUPOBAaHHbIE MyTaluu. SaepHble U
HUTOIUIa3MaTuYeckue mytanuu. CoMaTHYeCKHUE M T0JOBble MyTaluu. IIpuyuHbI
BO3HUKHOBEHUsS MyTauuii. MyTareHbl M WX BJIMSHUE Ha OpPraHU3MBL.
3aKOHOMEPHOCTH MYTAIMOHHOTO TpoIecca. 3aKOH TOMOJIOTMYECKUX PSII0B B
HacienctBeHHo u3MenunBoctu (H.W. BaBuios). BuesnepHass u3MEeHYMBOCTH U
HACJIEJICTBEHHOCTb.

Onueenemuxa u INUSEHOMUKA, pPONb DNUSEHEMUYECKUX (HaKmopos 8
HACe008aHUU U UBMEHYUBOCMU (DeHOMUNUUECKUX NPUSHAKOB ) OP2AHUIMOS.

JdeMoHcTpauuu

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

Tabmuubpl u  cxembl: «Buubl  u3MeHuuBOCTHY», «MoaudukanroHHas
W3MECHYHUBOCTHY, «KomOuHaTuBHas W3MECHYUBOCTHY, «Meiio3y,
«OmonoTBopeHuey, «I'eHeTnyeckue 3a00eBaHus YeJI0OBeKay, « Buabpl MyTaruiiy.
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ObopynoBaHue: *KUBbIE U TepOApHBIE HK3EMIUISIPHl KOMHATHBIX PACTEHUH,
pucyHku (potorpadum) >KMBOTHBIX C PA3TUYHBIMUA BUJIAMU U3MEHYUBOCTH.

JlabopaTopHas padora «HccnenoBanne 3aKOHOMEPHOCTEN
MOAN(UKAIIMOHHON HW3MEHYMBOCTU. llocTpoeHWe BapHalMOHHOTO psifa W
BAPUALIMOHHOW KPUBO».

IIpakTnueckass padora «Myrtanmuu y Jpo30oduiibl  (Ha  TOTOBBIX
MUKpOTMpenaparax)».

Tema 14. I'eHeTHKA Yes10BeKa

Kapuotun wenoBeka. MexayHapoaHas mporpaMma HCCIEIOBaHUSI T€HOMA
yejoBeka. MeToabl  M3Y4YeHUs] TEHETUKH  YelIOBEKa: TEeHEAJIOTrMYECKH,
OJIM3HEIIOBBIH, IUTOT€HETUYECKH, NOMYJISALMOHHO-CTATUCTUYECKH,
MOJIEKYJISIPHO-T€HETUUECKHM. CoBpemeHHOE ONpE/ICIICHUE rE€HOTHUIA!
MTOJJTHOTEHOMHOE CEKBEHUPOBAHWE, T'€HOTUIIUPOBAHUE, B TOM YHCIIE C MOMOIIBIO
[1I[P-ananu3a. HacneacTtBeHHbie 3a00yieBaHusl YesnoBeKa. [ eHHbIE U XPOMOCOMHBIE
O0one3HM 4YenoBeKa. boJe3HW C HACIEICTBEHHOW IMPEApacoioKEHHOCTHIO.
3HayeHUEe MEAUITMHCKON T€HETUKHU B MPEJOTBPAILCHUU U JICUCHUH T€HETUYECKHUX
3a0oneBaHuil 4YenoBeka. MeauKo-reHeTUYecKoe KOHCYJbThupoBaHue. CTBOJIOBBIE
KJIETKU. [IoHSATHE «T€HETHYECKOTOo Ipy3a». ITUUYECKUE acCHEKThl UCCIECAOBAHUN B
00J1aCTH peJaKTUPOBAHHUS T€HOMA U CTBOJIOBBIX KJIETOK.

['enetnueckue ¢akTopbl MOBBIIMIEHHONW YYBCTBUTEIBHOCTH YeEJIOBEKa K
(GU3UYECKOMY M XUMHUYECKOMY 3arpsi3HEHUI0 OKPY’KAroIIeH cpeapl. | eHeTnyeckas
IIPEAPACTIOJIOKEHHOCTD YEJI0BEKa K MTaTOJIOTHSIM.

JdemMoHcTpanuu

Tabmuubl u cxemsl: «Kapuotun denoBeka», «MeToabl U3yUeHUS TE€HETHKHU
yesioBekay, «l eHeTnyeckue 3a001eBaHUs YEIOBEKAY.

IpakTnueckas padora «CocTaBlI€HUE U aHAIIN3 POIOCIOBHOMY.

Tema 15. Cesiekuiusi Opranu3smMoB

JlomecTuKanus # CEJICKIHUs. 3apoKICHUE CEeJICKIMU UM JIOMECTHUKAIUH.
VYuenue H. W. BaBunoBa o IleHTpax mNpOUCXOXIEHUS W MHOTooOpasus
KyJbTYpPHBIX pacTeHuil. Ponb ceneknuu B CO3MaHUM COPTOB PACTEHHUM U MOPOJ
#uBOTHbIX. CopT, MOpoAa, ImTaMM. 3aKOH TOMOJIOTMYECKHX PSIOB B
HacleACTBeHHOM wum3MeHunBocth H. WM. BaBunoBa, ero 3HadueHue A
CEJICKIIMOHHOM PaboTHI.

MeTtoasl cenekuMOHHOW paboThl. McKyccTBEHHBIM OTOOp: MacCOBBIM U
VIHJIUBU1Y JIbHBIM. Ortanel KOMOMHAIIMOHHON CCJICKIIUU. HcnsiTanne
npousBoauTeNied Mo mnoToMcTBY. OTOOp MO TEHOTHUIY C MOMOILIBIO OLIEHKH
(dbeHoTuna NOTOMCTBA U OTOOP MO TEHOTHUITY ¢ moMolibio aHanu3za JIHK.

HcKyccTBeHHBIM ~ MyTareHe3  Kak  METOJ  CEJICKIIMOHHOM  PaOoTHI.
PaananMOHHBIN M1 XUMHYECKUI MyTareHe3 Kak ICTOYHUK MYTallui y KyJbTYPHBIX
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dbopm opranu3moB. Vcmosb30BaHNE TEHOMHOTO PEIAKTHPOBAHUS WU METOOB
pexomOuHaHTHBIX JIHK 1181 momy4yeHus ncXoIHOTO MaTepraia Jisi CEISKITHH.

[Tonyuenue MIOJIUTLIOUIOB. BrytpuBugosas TUOpUAN3AITHS.
bnuskoponcTBeHHOE — cKpelMBaHue, Wi UHOpuauHT.  HepojactBeHHoe
CKpeIllUBaHue, WM ayTOpuauHr. ['erepo3uc W ero mnpuuuHbl. Mcmonab3oBaHue
retepo3uca B cenekiuu. OtaanéHHas rudbpunuzanus. [Ipeogonenue Oecruionus
MEXBUJIOBBIX THOPUIOB. JlOCTHKEHUS CENIEKIIUU PACTEHUHN U KUBOTHBIX. «3e1€Has
DesoIoyuUsLy.

CoxpaHeHrEe U M3y4YEHUE T'€HETUYECKUX PECYPCOB KYJIbTYPHBIX PACTCHHI U
WX JUKAX PpOAWYEH IS CO3JaHWS  HOBBIX COPTOB W  THOpPHUIOB
CEIIbCKOXO3SIMCTBEHHBIX  KYJNbTYp. M3yuenue, coxpanenue u  ynpaeieHue
2eHeMUYeCKUMU Pecypcamu CelbCKOXO3AUCMBEHHBIX U NPOMbBICIO8bIX HCUBOMHBIX
8 YesaxX YAYUUeHUs CYyueCma8yiomux U co30aHus HO8bIX NOPo0, TUHULL U KPOCCO8, 8
MOM 4qucie ¢ NpUMEHEeHUEeM COBPEMEHHbIX MemOo008 HAYYHBbIX UCCIe008aAHUl,
nepeoosvix uoetli U NepCcneKmuBHbIX MexXHOI02UL.

JdemoHcTpanuu

[Toptpersr: H. 1. Baunos, . B. Muuypun, I'. [I. Kapneuenxo, II. II.
Jlyxpsnenko, b. JI. Acraypos, H. bopnoyr, /. K. benses.

Tabnuiel u cxembl: «L{eHTpbI TPOUCXOKIAECHUS U MHOTOOOpa3us KyJIbTyPHBIX
pacTeHui», «3aKOH FOMOJIOTHYECKUX PSAOB B HACIEICTBEHHON HU3MEHUYMBOCTHY,
«Metoabl cenekuun», «Otnanénnas ruopuauzaiusy», «MyTarenes».

JlabopaTopHasi padora «/3yueHne cOpTOB KyJIbTYPHBIX PACTEHUN U MTOPOJL
JOMAITHUX )KUBOTHBIX).

JlaGoparopHnasi padora «/3ydeHre METOIOB CENEKIIMU PACTEHUI.

IIpakTuyeckas padora «IIpuBruBKa pacTeHUII.

Jkckypceusi «OCHOBHBIE METOJIbI W JOCTHMIXKEHUSI CEJIEKIMA PACTEHHN U
KUBOTHBIX (Ha CEJICKIIHOHHYIO CTaHIIUIO, IJIEMEHHYIO bepmy,
COPTOMCHBITATELHBIM YYaCTOK, B TEIJIMYHOE XO34WCTBO, B JIAOOPATOPHUIO
arpOyHUBEPCUTETA WIIM HAYYHOI'O LIEHTPA)».

Tema 16. BHOTEXHOJIOTHSI M CHHTETHYECKAs OHOJIOTHS

OOBEKTHI, MCHOJIb3yeMble B OMOTEXHOJIOTMHM, — KIJIETOYHbIE U TKaHEBbHIE
KYJIBTYPBIL, MHUKPOOPTraHU3MBI, 1754 XapaKTEepUCTHUKA. TpaguuumonHas
OMOTEXHOJIOTHS:  XJIeOOMEeUeHne, TMOMyYeHUE KHCIOMOJIOYHBIX MPOIYKTOB,
BUHOJEMHE. Mukpoouosorndecknii cuHTe3. OOBEKTHI MHUKPOOMOJIOTUYECKHIX
texHonorui. [Ipon3BoacTBO Oelika, aMUHOKUCIIOT U BUTAMUHOB.

Co3ganue TEXHOJIOTMH U MHCTPYMEHTOB LIEJICHAIIPABICHHOTO U3MEHEHUS U
KOHCTPYUPOBAHHSI TEHOMOB C LIEJIbIO MOJYYEHUS] OPTaHU3MOB U UX KOMIIOHEHTOB,
COJIEp KalllX HE BCTPEUAIOIIHNECs B MPUPOJI€ OUOCUHTETUYECKUE My TH.
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Knerounas unxenepus. Meroasl KynbTypbl KIETOK M TKAHEHM PAaCTCHUN U
KUBOTHBIX. Kpuobanku. Comatuueckas TUOpUAM3ALUA W  COMATUYECKUMN
sMOpuorene3. lcnonbp3oBaHue TramioujioB B CEJICKUUH pacTeHuil. [llonyuernue
MOHOKIOHANbHBIX anmumein. Hcnonvzosanue MOHOKIOHAIbHBIX U NOAUKIOHATbHBIX
anmumen 6 Mmeduyune. VICKyCCTBEHHOE OIUIOJOTBOpeHHE. PekoHcTpykuus
AMUEKIETOK U KJIOHUPOBAHUE >KUBOTHBIX. METO/ TpaHCIUIaHTAallMU SAEp KIIETOK.
Texnonozuu 0300po8enusl, KYIbMUBUPOBAHUS U  MUKDOKIOHATbHO20
DA3MHONCEHUSL CEIbCKOXO3AUCMBEHHBIX KYIbIMYP.

XpoMocOoMHass W Te€HHasg UHKeHepus. VICKyCCTBEHHBIM CHHTE3 TI€Ha U
koHCTpyHupoBanue pekomOouHanTHbIX [IHK. Cozoanue mpanceennvix opeanuszmos.
JIoOCTMKEHUsT W NEPCHEKTHBBI  XPOMOCOMHOM M T€HHOM  MHKEHEPUHU.
DKOJIOTUYECKHE U ATUYECKUE TPOOIeMbl FTEHHOW MHKEHEPUU.

MenunmHckue 6uorexHosoruu. [loctreHomuas nmudposas meauimua. [11[P-
JTMArHOCTUKA. MeTa00JIOMHBIN aHaW3, TEHOIEHTPUYECKUH aHalIn3 MpoTeoMa
YEeJIOBEKa JUISI OLEHKH COCTOSHHUS €ro 3J0poBbs. lCronp30BaHME CTBOJIOBBIX
kietok. TapretHas Tepanusi paka. 3D-Omommxenepus mjig  pa3pabOTKU
(yHIAMEHTAIBHBIX OCHOB MEIMIIMHCKUX TEXHOJIOTHH, CO3JaHUs KOMILJIEKCHBIX
TKaHEel COoueTaHWeM TEXHOJIOTHM TpEéXMepHOro OWompuHTHHTa U ckaddomauHra
JUISL pELICHUS 3aa4 IEPCOHAIIN3UPOBAHHON MEIUIUHBL.

Co3naHue BEKTOPHBIX BaKIMH C II€JIbI0 OOecredYeHHs] KOMOWHHUPOBAHHOM
3amuThl OT Bo3Oynutenet OPBU, yctaHoBiieHHME MOJEKYJSIPHBIX MEXaHH3MOB
¢bynkuonupoBanus PHK-cogepxkammux BUPYCOB, BBI3BIBAIOLIMX OCO0O OMACHBIE
3a00J1eBaHUs YEeJIOBEKA U )KUBOTHBIX.

JdeMoHcTpauuu

Tabnuie! 1 cxembl: «Mcnoib30BaHHE MUKPOOPTaHW3MOB B MPOMBIIIUIEHHOM
MIPOU3BOACTBEY, «KiteTouHass HHXKEeHEpUs», «l €HHast UHKEHEPUS».

JlabopaTopHasi pabora «/3yueHne 00bEKTOB OMOTEXHOIOTUI.

IIpakTueckas padora «llonyyeHrne MOTOYHOKUCIBIX POAYKTOBY.

Ikekypeusi  «buotexHosoruss — BaKHEHIIas MPOM3BOAMTENbHAS —CHIIA
COBPEMEHHOCTHU (Ha OMOTEXHOJIOTUYECKOE TPOU3BOJICTBO).

11 KUIIACC

Tema 1. 3apokaenue W pa3sBuTHE IBOJIOIMHOHHBIX TMPEACTABJICHHUH B
Oounosioruu

OpomounoHHas Tteopuss Y. JlapBuHa. Ilpeanochbuiku BO3HUKHOBEHHS
napBuHKA3MA. JKHU3Hb 1 Hay4yHas aearenbHocTh Y. JlapBuHa.

JIBroKy1re cuitel 3BoJitoliK BUAOB 1o Y. JlapBuHy (BbICOKasi HHTEHCUBHOCTD
pPa3MHOXEHUSI OpPraHU3MOB, HACJEJICTBEHHAas WM3MEHYMBOCTb, Oopbba 3a
CYIIIECTBOBAHKE, €CTECTBEHHBIN U MCKYCCTBEHHBIN 0TOOD).
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Odopmienne cuaTeTHUecKol Teopun sBoftonmu (CTD). HewtpanpHas
teopust dBomouuud. CoBpeMeHHas JBOJNIONMOHHAs  Ouoiorus. 3HayeHUe
HBOJIIOIIMOHHON T€OpUU B POPMUPOBAHUH €CTECTBEHHO-HAYYHOU KapTUHBI MUPA.

JdemoHcTpauuu

[Toptpetsi: Apuctotens, K. Jlunnen, XK. b. Jlamapk, 3. K. Cent-Unep, XK.
Krosee, Y. lapeun, C. C. UerBepuxkos, W. 1. IlImansraysen, [Ix. Xonaenn, /. K.
beinses.

Tabmuubr u cxemsl: «Cucrema >xuBoil mnpuponabl (no K. Jlunuero)»,
«Jlectonma xuBBIX cymectB (mo Jlamapky)», «MexaHusm ¢GopMupoBaHuUs
MPUCIIOCOOJICHUIT y pacTeHud u KUBOTHBIX (mo Jlamapky)», «Kapra-cxema
MapuipyTta nyremectBus Y. Japsunay, «Haxonku Y. Jlapsunay, «DopMbl 00pbsObI
3a cymectBoBanue», «llopoasl romy6eit», «MHOroodbpasue KyiabTypHBIX (GopM
KammycThl», «[lopoasl JOMaNTHUX KUBOTHBIXY», «CxeMa 00pa3oBaHUs HOBBIX BHUJIOB
(mo 4. J[lapBuny)», «CxeMa COOTHOLICHHSI [JBIXKYLIUX CHJI 3BOJIIOIUNY,
«OCHOBHBIE MOJIOKEHUSI CHHTETUYECKON TEOPUU IBOJIFOLIUNY.

Tema 2. MUKPO3BOJIIOLUA U €€ pe3yJIbTAThI

[TonynsAauust Kak 3yeMeHTapHas eIUHUIA 3BOJOLMH. COBPEMEHHBIE METOIbI
OLICHKM TE€HETUYECKOIO pa3HOOOpa3usi W CTPYKTYphl Nomyisuuid. M3meHeHue
reHoOoHJa TOMyJISUUMU KaK 3JEMEHTAapHOE HBOJIOLMOHHOE SIBJIICHHUE. 3aKOH
reHeTnyeckoro pasHoBecus JIx. Xapau, B. BaiinOepra.

OneMeHTapHble (AKTOpPBI (IBMXKYIIME CHUJIbI) SBOJIONMU. MyTallMOHHBIN
nporecc. KomOunatuBHas wu3MeHuMBOCTh. [lpelip TeHOB — chyuaiiHbie
HEHANpaBlCHHbIE M3MEHEHHs] YacTOT aiened B momyssmusax. Oddekr
OCHOBarelnsl. JIpgexm Oymviiounoeo eopaviuika. CHUNCEHUe 2eHemu4yecKo2o
paznoobpasus: npudunsl u cieocmeus. llposenenue sgpghexma Opeiigha 2enos 6
oonvuwux U manvlx  nonyiayusax.  Murpauun.  M3omAuus  moOmyssiuii:
reorpadudeckas (mpocTpaHCTBEHHAs ), Onoorndeckas (penpoayKTHBHAS).

EctecTBenHbIit orO0p — HampaBistonmii  ¢dakrop sBojonud. DopMbl
€CTECTBEHHOTO  OTOOpa:  JBWXKYIIMWA, CTAaOWIM3UPYIOIIMNA,  pa3pbIBAIOIIMIMA
(mm3pynTuBHbIi). [lonoBoil 0TOOp. BO3HMKHOBEHHE M HBOJIIOIUS COLMAIBHOIO
MTOBEJICHUS] )KUBOTHBIX.

[Ipucnoco0G1eHHOCTh ~ OpraHU3MOB  KaK  pe3yibTaT  MHUKPOIBOJIOIUU.
Bo3nukHOBeHHE — mpucnocoOieHuil y  opranu3smMoB.  Apomopdo3bl  H
uanoagantanuu. [Ipumepsl nmpucnocobieHuii y opranu3MoB: Mop(hoIOTHYecKue,
busnonornueckue, - OMOXUMHUYECKHe,  ToBeneHUYeckue.  OTHOCHUTENBHOCTH
MPUCTIOCOOJIEHHOCTH OPTraHU3MOB.

Bun, ero xputepunm u crpykrypa. BumooOpazoBanue Kak pe3yJibTaT
MUKpOdBONIIOIMHU. M3omsmus — kimodeBorr (aktop BumooOpazoBanus. [lytu u
CIIOCOOBI BUJI000pa30BaHUS: ajuionaTpuyecKoe (reorpaduueckoe),
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CUMIATPUUIECKOE (3KOJIOTUYECKOE), «MTHOBEHHOE (monuIIOnIU3anus,
rudpuauzanus). JJIMTeTbHOCTh BOJIIOLIMOHHBIX MPOIIECCOB.

Mexanu3Mbl GopMHUPOBaHUS OMOJIOTHUECKOTO pa3HOOOpa3usl.

Ponr »BomronmoHHOW OWONOTMH B pa3pabOTKE HAyYHBIX METOJIOB
coXpaHeHHsI OMopa3zHooOpazusi. MUKPOIBOJIONMS U KOIBOJIOIMUS Mapa3uTOB U UX
x03s5ieB. MexaHu3Mbl (POPMUPOBAHUS YCTOMYMBOCTH K aHTHOMOTHUKAM U CIIOCOOBI
OOpBOBI C HEl.

JdemoHcTpauuu

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

Tabmuubr u cxembl: «MyTanmoHHasT H3MEHYUBOCTHY, «llomynsimonHas
CTPYKTypa BuAa», «Cxema nposiBieHus 3akoHa Xapau—Baitnoepra», «JIBmxkyiine
CHJIbl IBOJIIOIUNY, «JKOJOTUYECKas M30JSAIUs MOMYJSIUNA ceBaHCKOM (openny,
«l'eorpaduueckass M3OJSAIUS  JTUCTBEHHUIIBI CHOUPCKOM UM JMCTBEHHUIIBI
naypckoi», «IlomysiroHHbIE BOTHBI YUCICHHOCTH XUIITHUKOB U KEPTBY, «CxeMa
JEHUCTBUSA €CTECTBEHHOTO 0TOOpay, «DopMbl OOpHOBI 3a CYyIIECTBOBaHHUEY,
«MHnycTpualibHbll Menanu3my, «Kusble nckonaembie», «IlokpoBuTenbcTBEHHAS
OKpacka KUBOTHBIX», «IIpenynpexnaaronias OKpacka KUBOTHBIX»,
«Dusnonornueckue anantrauun», «llpucrnocoOIeHHOCTH OpPraHu3sMoB M €€
OTHOCUTEIBHOCTBY, «Kputepuu Buma», «Bunbl-nBoiiHukn», «CTpyKTypa BUaa B
npupoze», «CrnocoObl BugooOpazoBanus», «l'eorpaduyeckoe BuI000pa3zoBaHuE
TpEX BHUJAOB JIAHIBIIIECH», «IDKOJOTHYECKOE BHUI000pa30BaHHWE BHUIOB CHHHID,
«ITomunouasl pactenniny, «KamycTHo-penedHbiii THOpHUIY.

O6opynoBanue: repbapuu pacTeHU, KOJUIEKIIMA HACEKOMBIX, Uydelia MTUIL U
3Bepeil ¢ MpuMepaMu pa3IMYHBIX MPUCIIOCOOJIEHUH, uydena MNTHUI[ U 3Bepen
pa3HBIX BHJOB, TepOapuu pacTeHUW OJM3KUX BHUIOB, 0OpPa30BABIIMXCS
Pa3TUYHBIMH CTIOCOOAMH.

JlabopaTtopnass paGora «BrbIsiBIeHHEe HW3MEHUYMBOCTU y OCOOEH OHOTO
BUJIA.

JlabopaTtopnass  paGora  «llpucrnocoOiieHuss  OpraHu3MOB U HUX
OTHOCHUTEJbHAS 1[EJIe€CO00Pa3HOCTDY.

Jlabopatopnas pabora «CpaBHeHHE BHJIOB 1O MOP(OIOTHUECKOMY
KPUTEPUION.

Tema 3. Makpo3BoIOLHSA U €€ pe3yJIbTAThI

Meroabpl  M3y4dyeHHUS MaKpOAIBOMIOIMHU. [lajeoHTOJIOTHYECKHE  METOIbI
u3ydeHus: HBoionuu. Ilepexonneie QopMbl M QUIOTEHETHYECKUE  PSJIbI
OpPraHHU3MOB.

buoreorpaduueckue metonbl uzyudeHus sBoionuu. CpaBHeHHE (IOPHI U
dayHbl MaTepukoB M OCTpoBOB. buoreorpaduueckune obmactu 3emmu. Bumisi-
SHACMUKU U PEITUKTHI.
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OMOPHOIOTHUECKHE U CPABHUTEIbHO-MOP(OIOTHUECKHE METOAbl M3YUYECHHUS
ABOIOLMH. ['eHeTnyeckue MeXaHU3Mbl JBOJIIOLMM OHTOTE€HE3a M IOABJICHUS
DBOJIOLMOHHBIX  HOBIIECTB. ['OMOJOTMYHBIE W  AHAJOTUYHBIE  OpPraHBbL.
PyaumenTtapuble  opraHbl M aTaBU3MbL.  MOJEKYJISIPHO-T€HETHYECKHE,
OMOXMMHMYECKHE M  MaTeMaTUYeCKWe  METOAbl  H3YYCHMsSI  HBOJIIOLIUU.
['omonornynsie TeHbl. COBpEMEHHbIE METOAbl MOCTPOEHUS (PUIOT€HETHYECKUX
JIEPEBBEB.

XPOMOCOMHBIE MyTalllX U 3BOJIIOLHS TEHOMOB.

OO6mre 3aKOHOMEPHOCTH (TMpaBuiia) IBOOLMU. [IpuHyun cmensvl QyHKYULL.
HeoOpatumocTs sBomonuu. ApantuBHas paauainus. HepaBHOMEpHOCTH TeMIIOB
ABOJIIOLIUU.

JdeMoHcTpauuu

[Toptpetsi: K. M. bap, A. O. KoBanesckuii, @. Mromiep, 3. ['ekkens.

Tabmuupl u cxembl: «DUIOreHETUUECKUN PAJl JIOWAAn», «APXEONTEPUKCY,
«3Bepo3yObie  smiepb»,  «Creromedansy, — «Punnodutey,  «CemeHHbIE
NanopoTHUKW», «buoreorpaguueckue 30HbI 3emun», «Jlpeid KOHTHHEHTOBY,
«Pemuktb», «HauanbHble cTaguu SMOPHOHANIBHOTO Pa3BUTHS MO3BOHOYHBIX
KUBOTHBIX», <« OMOJIOTUYHBIE W AHAIOTMYHBIE OpraHb», «PyIuMEeHTh,
«ATaBU3MBD»Y, «XpOMOCOMHBIE HA0OpBHl 4YEJNOBEKAa U IIMMIIaH3e», «l JIaBHbIE
HaIpaBJICHUS IBOIOIUNY, «O01111e 3aKOHOMEPHOCTH IBOJIIOIIHI.

O6opynoBaHue: KOJUIGKIIUH, TepOapuu, MYJSDKA HCKOMAeMBIX OCTaTKOB
OpraHU3MOB, MYJISKA TOMOJIOTUYHBIX, AHAJIOTMYHBIX, PYJAUMEHTAPHBIX OPraHOB H
aTaBU3MOB, KOJJIEKIINA HACEKOMBIX.

Tema 4. Ilpoucxoxaenue U pa3BuTHe JKM3HU HA 3emuie

Hayuynbple TuUmoTe3bl MPOUCXOXKACHUA >KU3HU Ha 3emie. AOHOreHe3 H
naHcrepmus. /JJoHayuHble IPENCTABICHUS O 3aPOKJICHUU JKU3HU (KPEaLMOHU3M).
['Mnore3a NOCTOSHHOTO CaMO3apOKICHUS )KU3HU U €€ onpoBepxeHue onbiramu .
Penu, JI. Cnaninanuanu, JI. [lactepa. [Ipoucxoxienue ;x1U3Hu U aCTpOOUOJIOTHSI.

OcHOBHBIE JTallbl HEOPTaHUYECKOU SBOJIIOLUH. [Imanerapnas
(reosornyeckasi) 3BONIONUSA. XHUMHYECKas »HBOJOLMA. AOHOTeHHBIH CHHTE3
opraHnyeckux BemecTB U3 Heopranuueckux. Ombit C. Mumnepa u I'. FOpm.
OOpazoBanue monauMepoB U3 MoHOMepoB. KoamepBatHas rtumoresa A. U.
Onapuna, runore3a nepBU4YHOro OynboHa Jk. XonneiHa, reHeTuyeckas TuInoTesa
I'. Ménmnepa. Pubo3umbl (T. Yek) u runoreza «mupa PHK» VY. TI'mnbepra.
dopMupoBaHuE MEMOPAH U BOSHUKHOBEHUE MTPOTOKIIETKH.

Uctopusa 3emnm u meronpl €€ wusydyeHusa. Mckomaemble OpPraHUYECKHE
octaTkd. ['eoxponosoruss u e€ wMeronapl. OTHOcUTENbHasE U aOCOIIOTHAsS
rEOXPOHOJIOTHs. ['€0XpOHOJOrnYecKast Kajia: 30HbI, 3Pbl, IEPUOABI, FTOXH.
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Hauvanbsuble sTanel oprannueckor sBojouuu. [losBieHne u 3BOIOLUA
MEPBBIX KJIETOK. DBOMIONUSA MeTabonu3Ma. BO3HUKHOBEHHE MEPBBIX HKOCUCTEM.
CoBpeMeHHbIE MUKPOOHBIC OMOIIIEHKHM KaK aHaJIOT MEPBBIX Ha 3eMiie COOOIIECTR.
CrpomaTtonuTtsl. [TpokaproThl U 3yKapuOTHI.

[Tpoucxoxaenne 3ykapuoT (CUMOUOTEHE3). DBOITIOIMOHHOE TTPOUCXOKICHUE
BUPYCOB. [IponcxoxkaeHne MHOTOKJIETOUYHBIX OpPraHU3MOB. BO3HHKHOBEHUE
OCHOBHBIX TPy MHOTOKJIETOYHBIX OPraHU3MOB.

OcHOBHBIE 3Tallbl BOJIONMK BbICHIUX pacTeHUuH. OCHOBHBIE apoOMOPGO3bI
pactennii. Bpixox pacrenmii Ha cymry. llosBieHME CHOpPOBBIX pacTeHHW U
3aBoeBaHre uMU cymu. CemMeHHble pacTeHus. [IpoucxXoXKaeHue [BETKOBBIX
paCcTEHU.

OcCHOBHBIE 3Tamnbl 3BOJIOLHUHU KUBOTHOTO Mupa. OCHOBHbIE apOMOP(O3bI
KUBOTHBIX. BeHjickas dayna. KeMOpuiickuii B3pbIB — TMOSBIEHHE COBPEMEHHBIX
TunoB. [lepBble XOpAOBBIE KUBOTHBIE. JKH3Hb B BOJAE. DBOJIOLUSA O3BOHOYHBIX.
[Ipoucxoxnenne ampubuit u pentwmid. [IpoucxoxaeHrne MICKOMHUTAIONINX U
ntutl. [lpunnun xmodeBoro apomopdosa. OcBoeHue O€CO3BOHOYHBIMH U
MMO3BOHOYHBIMHU KUBOTHBIMU CYIIIH.

Paszputne xu3HM Ha 3emie MO dpaM M IEpUOJAM: aApXeW, MPOTEPO3OM,
najgeo30i, Me3030M, KaifHo30i. OOm@as  xapakTepucThKa KiuMarta u
reoJIOrMYeCKuX TmporeccoB. llosiBIeHHEe W pacuBET XapaKTEPHBIX OPraHU3MOB.
VYriieobpa3oBaHue: €ro yCIoBUs U BIUSHUE HA Ta30BbIM cOCTaB aTMOCHEPHI.

MaccoBble BBIMUPaHHSI — IKOJOTHYECKUE KPHU3UCHI npouutoro. [IpuunHel n
CJIEJICTBHSI MAacCOBBIX BbIMHUpaHUi. COBPEMEHHBIN HKOJIOTMYECKUH KpPU3HC, €ro
ocodenHoctu. [Ipobnema coxpanenus 6mopaznooOpasusi Ha 3emIie.

CoBpeMeHHas cucteMa opraHmyeckoro mupa. [IpuHuumnel knaccupukanuu
opranu3MoB. OCHOBHbIE CUCTEMATUYECKUE TPYIIIIBI OPTaHU3MOB.

JdemoHcTpanuu

[Toptpetsr: ®@. Peau, JI. Cnannanuanu, JI. [Tacrep, U. 1. Meunukos, A. W.
Omnapun, Ix. Xonaeun, I'. Ménnep, C. Mumnep, I'. FOpu.

Tabnuiet u cxembl: «Cxema onbita @. Penny, «Cxema onbita JI. [Tactepa no
M3YUYEHHUIO CaMO3apoXIeHus Xu3Hm», «Cxema ombiTa C. Mumnepa, I'. FOpm»,
«IJTanbl  HEOPTaHMYECKOW  JBONIOIUN»,  «['€OXpOoHOJOTHMYECKass  IIKaja,
«HauanpHble 3Tanbl OpraHUYecKoi 3BOIONUNY, «CxeMa o0pa3oBaHus IYKapHUOT
nytéM cumOuoreneza», «CucremMa KUBOM mpupoasl», «CTpoeHue BUpPYyCay,
«Apomopdo3sl  pacteHuit», «Punnoputby, «OAHOKIETOUYHBIE BOAOPOCIH,
«Mmnorokierounbsie  Bogopocau», «Mxm», «llamoporaukm», «l'onocemeHHbIE
pactenusi», «Opranbl I[BETKOBBIX pacTeHui», «(Cxema pa3BUTUA KUBOTHOIO
Mupay, «Apomopdo3bl KUBOTHBIX», «lIpocTeitmmey, «KuIedHONoI0CTHRIEY,
«IImockme YEpBUY, «YJIeHUCTOHOTHEY, «PBIOBIY, «3eMHOBO/JIHEICY,
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«IIpecmbikaromuecs», «lItuupy, «Mnekonuraromue», «Pa3Buthe Xu3HuU B
apXxeucKkou spey, «Pa3BUTHE KU3HU B MPOTEPO3OUCKOMN 3pe», «Pa3BUTHE KU3HU B
MAJIE030UCKOMN 3pey», «Pa3BUTHE )KU3HU B ME3030MCKOM 3pe», «Pa3BUTHE KU3HU B
KaltHO30MCKOM 3pe», « COBpEMEHHAs! CUCTEMA OPraHUYECKOTO MUPAY.

O6GopynoBanue: TepOapuyd PACTCHHM pa3IHYHBIX OT/ACIOB, KOJUICKIIUN
HACEKOMBIX, BJIYKHbBIE TIpenapaThl )KUBOTHBIX, PAKOBUHBI MOJUTFOCKOB, KOJIJICKITUU
UIJIOKOXKHUX, CKEJIEThl IMO3BOHOYHBIX JKMBOTHBIX, 4Yy4della NTUIl U 3BEpEH,
KOJUIEKIIMM OKAMEHEJIOCTEM, IOJE3HBIX HCKOMAEMbIX, MYJISIKU OpPraHUYECKHUX
OCTaTKOB OPTaHU3MOB.

Bupryansnasa  ga0oparopHas paGora «MoJenupoBaHUE  OIBITOB
Mumnepa—HOpu 1o n3y4eHno abMOTeHHOTO CHHTE3a OPTaHUYECKUX COCTMHECHUN B
NEepPBUYHON aTMochepey.

JlabopaTtopHasi pabGora «/I3yueHue M ONHCAaHUE MCKOIMAEMBIX OCTAaTKOB
IPEBHUX OPTaHU3MOB).

IIpakTuyeckass padora «M3yueHue OCOOEHHOCTEH CTpOEHUS pacTECHUM
Pa3HBIX OT/EIIOBY.

IIpakTnueckas padora «/3yueHre oCOOEHHOCTEM CTPOEHUSI TTO3BOHOUYHBIX
KUBOTHBIX.

Tema S. IIpoucxokaeHue 4eJI0BeKa — AHTPOIIOT eHe3

Paznensl u 3a1aun anTponosiorud. MeTo1bl aHTPONOJIOTUH.

CraHoBjeHUE TPEICTABICHUN O MPOUCXOXKICHUM YeJIOBeKa. PenuruosnHbie
Bo33peHus. COBpEMEHHbIE HAYUHbIE TEOPUH.

Cx0acTBO yenoBeKa ¢ KUBOTHBIMU. CHCTEMATUUYECKOE MOJIOKEHUE YETIOBEKA.
CBugerenpcTBa  CXOACTBA  YEJIOBEKAa C  JKUBOTHBIMU:  CPaBHUTENIBHO-
MOpdoJIOrHIecKue, AMOPHUOJIOTUYECKUE, (bU3H0I0T0-OMOXUMUYECKUE,
noBesieHUeckue. OTanyus 4elaoBeKa OT KUBOTHBIX. [IpsIMOXOKIEHUE U KOMIUIEKC
CBSI3aHHBIX C HUM NPU3HAKOB. Pa3BuTHE rOJIOBHOTO MO3ra U BTOPOM CUTHAJIBHOU
CUCTEMBI.

JIBvkymue cuibl ((hakTOphl) aHTPOIIOTeHe3a: OMOJIOTHUECKHE, COIUAIIbHEIE.
CooTHolieHue OMOJIOTMYECKUX U COIIMANIBHBIX (DAKTOPOB B AaHTPOIIOTEHE3E.

OcHOBHBIE CTaauM aHTpororeHe3a. PaHHue yenoBekooOpa3Hbie 00€3bSHBI
(TIPOKOHCYJIBI) M PaHHUE MMOHTUIBI — OOITHE MPEKH YeJIOBEKOOOPa3HBIX 00€3bsH U
JM0/Iei. ABCTPAIONUTEKN — JBYHOTHE MPEIKH JroJeh. YenoBeK yMenblid, MEpBbIE
W3TOTOBJICHUs OpYAuM Tpyaa. YermoBeK NMPpAMOXOASIIMN U NEPBBIM BBIXOJ JIIOAEH
3a  mpemensl  Adpuku. YenmoBek  remenvOeprckuii  —  OOMMIA  TIPEIOK
HEaHIEPTaJIbCKOTO YEJIOBEKA U YEJIOBEKA Pa3yMHOro. YeloBEeK HEaHAEPTAIbCKUN
Kak BHJ JIIOAECH XOJOAHOTO KJIMMarta. YeloBeK pasyMHbI COBPEMEHHOIO THIIA,
JICHUCOBCKUM YEJIOBEK, OCBOCHHE KOHTHHEHTOB 3a mpenenamMu Adpuku.
[TaneoreneTrka u NajaeoreHOMHUKA.
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DOBOMIONUS COBPEMEHHOTO 4eloBeKa. EcTecTBEHHBI OTOOp B MOIMYJISILIMSIX
yesioBeka. MyTauudoHHBIN mpouecc u noaumopdusM. I[lonynsiroHHbIE BOJHBI,
npeitd reHoB, murpanus U «d(PpdheKT ocHoBaTeNs» B MOMYJISAIUSIX COBPEMEHHOTO
YeJioBeKa.

UYenoseueckue pacel. [loHsatue o pace. bornpmme pacel: €BpoOneouIHAS
(eBpaswmiickasi),  aBCTpajOo-HErpoMJHAs  (PKBAaTOpHalbHAas),  MOHTOJOHJHAsS
(a3uarcko-amepuKaHnckasi). Bpemss m myTu paccelieHHs 4eJOBEeKa IO IUIaHETe.
EnunctBo  dyemoBeweckux  pac. HayuHas  HecoCTOSTENBHOCTH  pacu3Ma.
[TpucnocoOseHHOCTh YeOBEeKa K Pa3HbIM YCIOBUSIM OKPYXKAlOLIEW Cpeibl.
Bnusnue reorpaduueckoit cpenpl u apeiida TeHOB Ha MOPQOJIOTHIO |
(bU3HOJIOTHIO YeTIOBEKA.

MexaucuuiuinHapHble MeToabl B (Qusnueckodt  (OMOJIOrMYECKOM)
aHTPOIOJIOTUM.  DBOJIOLIMOHHAS ~ QHTPOMNOJIOTHS W MaJIeOAHTPOIOJIOT U
YeJIOBEUECKUX NOMyJsuuid. buocouuanbHble HccaeqoBaHUSI MPUPOJbI YETOBEKA.
HccnenoBanre KOIBOIONUH OUOJIOTHYECKOTO M COIMATLHOTO B YEJIOBEKE.

JdemoHcTpanuu

[Toptpersr: Y. {apBun, JI. Jluku, . d. Poruackui, M. M. I'epacumos.

Tabnuiel U cxeMbl: «MeToIbl aHTPOIOJIOTUNY, «['0JIOBHOM MO3T YeIOBEKay,
«YenoBekooOpa3Hble 00€3bsiAHBI»Y, «CKENeT YeIOBeKa U CKEJIeT MIUMIIaH3e»,
«PyIMMEHTHI U aTaBU3MBbI», «J{BUKYIIIME CUITBI aHTPOIIOTEHE3a», « DBOJIIOITMOHHOE
IpPEBO  YEJOBEKa», «ABCTpalionuTek», «YenoBek  ymenslid», «YHenoBek
npAMOXOAAIIHIY, «JleHncoBckuit uenorek» «Heanaepranbipny, « KpoMaHbOHIIBD,
«IIpenku yenoBekay, « Tanbl SBOIIOIUHU YeTOBEKa», «Packl uemoBekay.

O6opynoBanme: MyJSDKM  OKAMEHEJOCTEH, TMPEeIMETOB MaTepHATbHON
KyJbTYpbl TPEIKOB 4YeloBeKa, penpoaykuuu (pororpadum) KapTUH C
MUQOJIOTUYECKUMU W OHOJICUCKUMH CIOKETaMH TPOUCXOXKJICHUS YEJIOBEKa,
dboTorpaduu Hax0I0K KCKOTIAEMBIX OCTATKOB UEJIOBEKA, CKEJIET YeIOBEKa, MOJIEb
yepena 4YeJOoBE€Ka W uepena IIMMIIaH3€, MOJIeNIb KHUCTH YEJIOBEKa U KHUCTHU
IMMITaH3€, MOJEJH TOpPCa MPEAKOB YETIOBEKa.

JlabopaTopnass padora «M3yueHue o0cCOOCHHOCTEH CTpPOEHUS CKeJeTa
YeJI0BEKA, CBSI3AHHBIX C MPSAMOXO0XKICHUEM.

IpakTnueckas padora «/3yueHue 3K0JIOrHYECKUX aJanTallil YETOBEKay.

Tema 6. Jkojiorusi — Hayka O B3aHMOOTHOIIECHHMSIX OPraHM3MOB U
HAJTOPTraHU3MEHHBIX CHCTEM C OKpY:Kalolei cpenoi

3apoxaeHue u pa3BUTHE dKoJoruu B Tpyaax A. ['ym6onsara, K. @. Pynse,
H. A. CesepuoBa, J. I'ekkensi, A. Tencnu, B. H. Cykauésa. Pa3gensl u 3amauun
sKoJIoTHH. CBSI3b SKOJIOTUU C APYTUMU HayKaMH.
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Metoasl skonoruu. [loneBble HaOMIOAECHUA. DKCIEPUMEHTHI B HKOJIOTUU:
NpUpoAHbIE W JabopaTtopHble. MoJenupoBaHue B SKOJOTUU. MOHUTOPHUHT
OKpY>KaroIen Cpeibl: JIOKAIbHBIN, pErHOHATBHBIN U TJI00aIHHBIM.

3HayeHHe DKOJOTMYECKUX 3HAHUM JUIA  4YeJIOBEKA. OKOJIOTHUECKOE
MHPOBO33pPEHNE KAaK OCHOBA CBS3€M YEJNIOBEUECTBA C MPHUPOAo. PopMHupoBaHUE
JKOJIOTUYECKOM KYJIBTYPBI U 3KOJIOTUYECKOM IPAMOTHOCTHU HACEIICHUS.

JeMoHcTpaLun

[Toptpetsr: A. I'ym6ombaT, K. ®@. Pynbe, H. A. CeBepuos, O. I'ekkens, A.
Tencnu, B. H. Cykaués.

Tabnuupl u cxembl: «Pazgensl skonorun», «MeTonbl 3Kojg0oruNY», «Cxema
MOHHTOPHUHIA OKPYKAOLIEN CPEIBDY.

JlaGopaTopHas padora «3yueHue METOJIOB HKOJIOTHYECKUX
MCCIIETOBAHUIN.

Tema 7. Opranuszmsbl 1 cpea OOUTAHUS

DkoJsiornyeckre (PaKkTopbl U 3aKOHOMEPHOCTH UX aencTBus. Knaccudukanms
HKOJIOTHYECKUX (DAKTOPOB: a0UOTHUUECKUE, OMOTHUECKHUE, aHTpOIOreHHbie. O0ume
3aKOHOMEPHOCTH AEHCTBUS 3KoJIorMueckux ¢akropos. IIpaBuno munumyma (K.
[npenrens, 0. JInbux). TonepaHnTHOCTh. DBpUOUOHTHBIE M CTEHOOMOHTHBIC
OpraHU3MBL.

Abunotnyeckue ¢aktopel. CBeT Kak sKosmornmueckuit ¢akrop. JleiicTBue
pPa3HBIX YYaCTKOB COJIHEYHOI'O CIEKTpa Ha OPraHU3Mbl. DKOJIOTHYECKUE TPYIIIbI
pacTEHUN M JKMBOTHBIX IO OTHOIIEHHIO K cBeTy. CHUTHallbHas poJib CBETA.
DoTONEepUOIN3M.

Temmneparypa kak skosiorudeckuii dakrop. JleiicTBue TemmnepaTypbl Ha
opraHus3Mbl. [IoMKWIIOTEPMHBIE U TOMOMOTEPMHBIE OPTraHU3Mbl. DBPUTEPMHBIE U
CTEHOTEPMHBIE OPTaHU3MBI.

Brnaxnocts kak skomormyeckuii (axrtop. Ilpucmocobrnenus pacTeHuil K
noJJIep ka0 BogHOTro Oananca. Knmaccudukanusi pacTeHUIl MO OTHOIICHUIO K
Boze. [IpucnocoOneHus KUBOTHBIX K U3BMEHEHHUIO BOJHOIO PEXUMA.

Cpenpl oOWTaHusg OpPraHU3MOB: BOJAHAs, HAa36MHO-BO3AYLIHAs, MMOYBEHHAs,
[NIyOMHHAsT ~ TMOJINOYBEHHAsl, BHYTpUOpPraHuzMeHHas.  Duznko-xuMuyeckue
0COOEHHOCTH cpell oOuTaHusi opranu3MoB. [IpucrocoOneHuss OpraHu3MoB K
KU3HU B Pa3HbIX Cpeaax.

buonornueckue putMbl. BHemiHue u BHyTpeHHUE pPUTMBI. CyTOUHBIE U
roau4Hbie pUTMBL. [IpucrnocobIeHHOCTh OPraHU3MOB K CE30HHBIM H3MEHEHUSIM
YCIIOBUU KU3HU.

XKuznennsie Qopmbl  opranusmMoB. lloHsTue o Ku3HeHHOUW (opme.
JKuznennsie (OpMBI paCTEHUI: 1€pEBbs, KYCTAPHUKH, KyCTAPHUYKH, MHOTOJICTHHE
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TpaBbl, OAHOJETHHE TpaBbl. JKuU3HEHHbIE (OPMBI KUBOTHBIX: THUAPOOUOHTHI,
re0OMOHTHI, a9pPOOHOHTHI. OCOOEHHOCTH CTPOCHMS M 00pasa KU3HU.

buotnueckue  ¢akropel.  Buasl = OMOTHYECKHMX  B3aWMOJACHUCTBHUIA:
KOHKYpPEHLUS, XUIIHUYECTBO, CUMOMO03 U ero ¢opmel. [lapasurusm, koomnepamus,
MyTYyajiu3M, KOMMEHCaIu3M (KBapTUPAHTCTBO, HaxJieOHM4YecTBO). HeTpoduueckue
B3auMoOJielicTBUSL  (Tommyeckue, (opuueckue, ¢dadpuyeckue). 3HaAYCHUE
OMOTUYECKUX B3aUMOJACHCTBUM [Isl CYIIECTBOBAHWS OpPraHW3MOB B Cpele
obutanud. [IpuHIIUTT KOHKYPEHTHOTO UCKIIOYCHUSI.

JdemMoHcTpanuu

Tabmuipl U cxeMbl: «Jkoyoruyeckue (pakTopen»y, «CBETOBOM CIEKTPY,
«IKOJIOTUYECKUE TPYMIIBI )KUBOTHBIX MO OTHOILIEHUIO K CBETY», «TemnokpoBHbIe
KUBOTHBIC», «XOJIOAHOKPOBHBIE >KUBOTHBIEY», «DU3HOIOTHYECKHUE adanTallu
KUBOTHBIX», «Cpempl OOWTaHWS OpraHU3MOBY», «bHOIOTHYECKHE PUTMBD»,
«Kuznennole  Qopmbl  pacteHuid», <« KuzHeHHble  (DOPMBI  KMBOTHBIXY,
«9KocucTeMa MMUPOKOIUCTBEHHOTO Jiecay, « IKOCUCTeMa XBOMHOrO jecay, «llenu
nuTaHus», «XuiuHuyectBoy, «Ilapasutusm», «Konkypenuus», «CumOnosy,
«KommeHncanuzm».

O6opynoBanue: repbdapuu pacTEHUW M SKUBOTHBIX, MPUCIIOCOOJIEHHBIX K
BJIMSHUIO Pa3JMYHBIX 3KOJOTMYECKHX (PaKTOpOB, repOapuu CBETOJIOOUBBIX,
TEHETIOOMBBIX M TEHEBBIHOCIHMBBIX PACTEHHM, CBETOJIIOOMBHIC, TEHEIIOOUBBIE U
TEHEBBIHOCJIMBbIE KOMHATHBIE PACTEHUS], TepOapUy U KOJUIEKUIMHU TEIIOJ0OUBBIX,
3UMOCTOMKHMX, MOPO30YCTOWYHMBBIX PAacTEHHH, yydyena NTUIl U 3Bepeid, repbdapuu
pacTeHul, OTHOCSIMMXCA K rurpoduraMm, kcepoduram, mMe30puTaM, KOMHATHBIC
pacTeHusl JaHHBIX TPYII, KOJJIEKIIMH >KUBOTHBIX, OOUTAIOIIUX B Pa3HBIX cpeax,
repOapuM M KOJUIEKIMM pAaCTEHUH U IKUBOTHBIX, OOJaJaONIMX YepTaMu
MPUCIIOCOOJIEHHOCTH K CE30HHBIM H3MEHEHUSIM YCIOBHUHM JKU3HM, repOapuud u
KOJUICKIIUU DPACTCHHM M >KUBOTHBIX PA3IUYHBIX KU3HEHHBIX (POPM, KOJUICKITUU
’KUBOTHBIX, YYaCTBYIOIIUX B PA3TUYHBIX OMOTUYECKUX B3aMMOJICHCTBUSIX.

JlabopaTopnasi pabGora «BbIsBICHHE MPUCTOCOOTICHUN OPraHU3MOB K
BITUSTHUIO CBETaY.

Jlabopatopnass pabora «BpisiBIeHHE MPUCITOCOONCHUN OpPraHU3MOB K
BIIUSIHUIO TEMIIEPATYPhD».

JlabopaTopHasi padora «AHATOMHYECKHE OCOOCHHOCTH PpACTCHHH U3
Pa3HBIX MECT OOUTAHUS.

Tema 8. Ikos10rust BUIOB M NOMYJISIIIAN

OKOJIOTHYECKHE  XapaKTepUCTHKH  momyisuuu.  [lomymsmust  kak
Oounonornyeckas cucreMma. Poib HEOTHOPOMHOCTH Cpelbl, PU3NIecCKux 6apbepoB U
0COOEHHOCTEN OMOoJ0ruu BUAOB B (POPMUPOBAHUN MPOCTPAHCTBEHHOW CTPYKTYPHI
nonyasuuid. OCHOBHBIE TIOKa3aTelu NOMYJSLUUU: YHUCIEHHOCTh, IJIOTHOCTD,
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BO3paCTHAasT M IIOJIOBasi CTPYKTYpa, POXKIAEMOCTb, IPUPOCT, TEMII pPOCTA,
CMEPTHOCTb, MUTPALUSI.

DKkosiornyeckas CTpykrypa nomyiasuud. OueHKa YMCICHHOCTU MOMYJISIIHY.
Jlunamuika monyysiqud U e€ peryisiiusa. buoTudeckuid MOTEHIMAN TMOIMYJISLUHN.
MoaenupoBanvue TMHAMUKH TTOnysinuu. KpuBbie pocTa YMCIEHHOCTH MOMYJIAIUN.
KpuBbie BbDKUBaHMS. Perynsiuss 4YUCIEHHOCTH MOMYJSIUNA: poib (HaKTOpPOB,
3aBUCSIINX U HE 3aBUCSIIUX OT MJIOTHOCTU. DKOJIOTUYECKUE CTPATErUu BUIOB (T- U
K-ctparerun).

[Tonsitue 00 sKojormyeckod Humie Buaa. MecrtooOutanue. MHoromepHas
Mozenb dkosormyeckon HumM Jx .M. Xaruumncona. Paszmepsl 3Kosorndeckon
Hul. [loTeHnmanbHas u peanu3oBaHHAs HUILIU.

Bun kak cucrema momynsiumii. Apeansl BUIAOB. Buabl U MX >KU3HEHHBIC
CTpaTeruu. JKOJIOTMYECKUE SKBUBAJICHTHI.

3aKOHOMEpPHOCTM TOBEJAEHUS W MUrpalMi >KUBOTHBIX. buosornueckue
WMHBAa3UH YYKEPOJIHBIX BUJOB.

JdemoHcTpanuu

[Toptper: . . XaTuuHCOH.

Tabmuubl W cXeMbl: «ODKOJOTHYECKHUE XapPaKTEPUCTUKU  TOMYJISIUNY,
«IIpocTpaHcTBEeHHasi  CTpyKTypa  momyjsiuu», «Bo3pacTHble  MHUpaMUJIbI
nonyysiun», «CKOPOCTh — 3aceleHUsl IMOBEPXHOCTHM  3€MJIM  PAa3IUYHBIMU
opranuzmammn», «Mojeinb s3xonorndeckor Humu [Jx. Y. Xatuunconay.

O6opynoBanue: repOapuu pacTeHUM, KOJJIEKIIUU KUBOTHBIX.

JladopaTtopnasi paGora  «lIpucmocoGneHuss ceMsH  pacTeHHMH K
PacCEICHUION.

Tema 9. IkoJ10rus cO00MIECTB. IKOJIOTHYECKHE CHCTEMBI.

CooOmiectBa opraHu3moB. buoneno3 u ero crpykrypa. CBsi3u Mexay
OpraHu3MaMu B OHMOIIEHO3E.

Okocuctema kak otkpbiTas cuctema (A. Jx. Tencnu). dyHKIMOHATBHBIC
OJIOKM OpraHu3MOB B DJKOCHUCTEME: MPOAYLEHTbl, KOHCYMEHTBI, PEAYLICHTHI.
Tpoduueckne ypoBHu. Tpoduueckne uenu u cetu. AOHOTHUECKHE OJIOKH
skocucteM. [10uBbI U Wbl B 3KOcHCTEMax. KpyroBopoT BEIECTB U MTOTOK SHEPTUU
B DKOCUCTEME.

OcHOBHBIE  TOKa3aTeJM  JKOCHUCTEMBI. buoMacca W TPOIYKIHSL.
DKOJIOTUYECKHE MUpaMUIbl YUcell, 0MOMAacChl U SHEPTUH.

Junamuxa sxocucmem. Kamacmpoguueckue nepecmpouxu. Duyxmyayuu.
HamnpaBneHHble 3aKOHOMEpPHBIE CMEHBI COOOIIECTB — Ccykueccuu. llepBuuHbie U
BTOPUYHBIE CYKIIECCUM W UX TMPUYUHBI. AHTPOINOrEeHHbIE BO3JCUCTBUS Ha
cykueccuu. Knnmakcnoe cooOiiectBo. buopasnoodpasue u nojaHoTa KpyroBopora
BEII[ECTB — OCHOBA YCTOWYHUBOCTHU COOOIIIECTB.
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[IpupoaHbie SKOCUCTEMBL. JKOCUCEMbL 03€D U PeK. DKOCUCmeEMbL MOpell U
oKeano8. Ixocucmemvl MYHOP, J1eCcO8, CMeneli, nyCmbitb.

AHTpOIIOTEHHBIE JKOCUCTEMBI. Arpo3skocuctema. ArponeHo3. Paznuuns
ME3K]ly aHTPOIIOTEHHBIMU U MPUPOAHBIMHU 3KOCUCTEMAMHU.

VYpb6o3kocuctembl. OCHOBHBIE KOMIIOHEHTHI ypOoskocuctem. ['opojackas
dbnopa u ¢ayna. CunaHTponuzaiusi TOpojckoil ¢ayHbl. buonormueckoe u
X03MCTBEHHOE 3HAUCHHUE arpPOIKOCUCTEM U YPOOIKOCUCTEM.

3aKOHOMEPHOCTH (POPMHUPOBAHUSI OCHOBHBIX B3aUMOJICUCTBUII OPraHU3MOB B
aKocucTemMax. Ponb kackaonoco sgghekma u 6u008-30UpuKamopos (Kiouesvix
8U008) 8 pyHKyuoHuposanuu sxocucmem. IlepeHOC PHEPTUU W BEIIECTB MEXKITY
CMEXXHBIMU 3KOCUCTEMaMH. Y CTOMYMBOCTh OPTaHU3MOB, OMYJISIIAN U 3KOCUCTEM
B YCJIOBUSIX €CTECTBEHHBIX M AHTPOIIOTE€HHBIX BO3JAECHCTBHIA.

Mexanuszmul 8030eticmaus 3a2psA3HeHUl PAa3HbIX Mmunoe Ha
cyboOpeaHu3MeHHOM, OP2aHUIMEHHOM, NONYIAYUOHHOM U IKOCUCTNEMHOM VPOBHSX,
OCHOBbl  9KOJIO2UYECKO20  HOPMUPOBAHUS ~ AHMPONO2EHHO20  B030€UCMBUSL.
MeTo0510rus MOHUTOPUHTA €CTECTBEHHBIX U @aHTPOIIOTEHHBIX SKOCHUCTEM.

JdemoHcTpanuu
[Toptpet: A. Ix. Tencnu.
Tabmuupr u  cxembl:  «CTpykTypa  OWolleHO3a»,  «IDKOcCUCTEMaA

HIMPOKOJUCTBEHHOTO Jiecay, «IKOCHUCTEMa XBOWHOIO Jiecay, « OyHKIMOHAIbHbBIC
TPpyNIbl OPTaHW3MOB B JKOCHCTEME», «KpyroBopOoT BENMIECTB B 3KOCHCTEMEY,
«llenu nutanus (macrOuIHas, JETPUTHAS)», « IKOJOTUYECKAS] TUPAMUIA YHCEI,
«IJKoJIorH4ecKasl nupamMuga OMoMacchly, «IKOJIOTHYECKass MUPaMUIa SHEPTUN,
«O0pazoBanue 6onotay, «IlepBuunas cykieccus», «BoccTaHoBlieHHE jeca Mmocie
noxxkapa», «9KocucreMa o3epa», «ArporeHos», «KpyroBopor BemecTB M MOTOK
DHEPTUU B arporeHo3e», «[IpumMepsr ypOosKocucTEMY.

O6opynoBanue: repObapun pacTeHUH, KOJUICKIIMM HACEKOMBIX, Yydesia ITHI] 1
3Bepeit, repOdapuu KyJIbTypHBIX U TUKOPACTYIIUX PACTCHHM, aKBapUyM KaK MOJIEIb
DKOCUCTEMBI.

IIpakTuyeckas padora «M3yueHue u onucanue ypooIKOCUCTEMBD».

JlabopaTopnasi padora «l3ydyeHue pa3zHOOOpa3usi MEJNKUX [MOYBEHHBIX
YJICHUCTOHOTHX B Pa3HbIX SKOCUCTEMAX).

IKcKypeusi « DKCKypCHsl B THIUYHBIA OMOTEOIeH03 (B AyOpaBy, Oepe3HskK,
€JIbHUK, Ha CYXOJOJIbHBIN UM TOMMEHHBIN JIYT, 03€p0, OOJIOTO)».

IKeKypeust «IKCKypcHsl B arpo’KocucTemy (Ha MOJjie WM B TEIUIMYHOE
XO3SIUCTBO ).

Tema 10. buocdepa — rinodasbHasi IKOCHCTEMA

buochepa — obOmeruranerapHas 000JI09Ka 3eMIIM, TIIE CYIIECTBYET HIIH
CylllecTBOBaJia ku3Hb. Pa3Butue npencraBienuit o 6uochepe B Tpyaax J. 3rocca.
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VYuenue B. U. Bepranckoro o 6uochepe. Obmactu 6uochepst u e€ cocra. JKupoe
BeIeCTBO Orocdepsl U ero GyHKIIUH.

3aKOHOMEPHOCTH CymiecTBOBaHUS Ouocdeprl. OcoOeHHOCTH OHOChEphl Kak
rio0anpHON 3KocucTeMBl. J[MHaMudeckoe paBHOBecue B Ouocdepe. KpyroBopotsl
BEILECTB U OMOr€OXMMUYECKUE LUKIbI (yriepoaa, a3oTa). PUTMHUYHOCTD sIBIIEHUN
B Ouocdepe.

3onanbHOCTh Ouochepsl. Ilonstue o Ouome. OCHOBHbIE OMOMBI CYIIU:
TYyH/Ipa, XBOMHBIE Jieca, CMEUIaHHBIE U IIIMPOKOIUCTBEHHBIE Jieca, CTEIH, CABAHHBI,
MyCTBHIHU, TPOITMYECKHUE JIeca, BBICOKOTOphs. Kiumart, pacTUTENbHbIN U )KUBOTHBIN
MUp OMOMOB CYIIIH.

CtpykTypa U (PYHKIIUS KUBBIX CUCTEM, OIIEHKA UX PECYPCHOr0 MOTEHIIUANA U
ounochepHbIX QyHKIUI.

JeMoHcTpanun

[Toptpetsl: B. U. Bepuaackuii, 3. 31occ.

Tabmuubr u cxemsl: «l'eochepsr 3emmm», «KpyroBopor azora B mpupoje,
«Kpyrosopor yraepoma B mnpupoae», «KpyroBopoT kuciopoia B HPHUPOIE»,
«KpyroBopoT Boabl B mpupoze», «OcHOBHbIE OMOMBI cymny, «KinMarnueckue
nosca 3emnn», «TyHapay», «Taira», «Cmemanneii nec», «llIupokonucTBeHHbIM
necy, «Crenby, «CaBanHay, «[lycTeiasy, « Tponudyeckuit gecy.

O6opynoBaHue: repbapuu pacTeHU pa3HbIX OMOMOB, KOJUICKIIUN )KUBOTHBIX.

Tema 11. YesnroBek u OKpyskamomas cpeaa

DKOJIOTUYECKHE KPHU3UChl M HX NpUYMHBL. Bo3neicTBue dYelnoBeka Ha
ouocepy. 3arpszHeHHEe BO3IyIIHOW cpenapl. OxpaHa Bo3ayxa. 3arps3HEHHE
BOJHOM cpeabl. OxpaHa BOAHBIX pecypcoB. Pazpymienne mnouBsl. OxpaHa
IIOYBEHHBIX pecypcoB. MI3MeHeHune kimMmara.

AHTpOIIOTEHHOE BO3JICMCTBUE HA PACTUTENIbHBIA M KUBOTHBIA Mup. OxpaHa
PaCTUTENBHOTO W >KMBOTHOTO Mupa. OCHOBHBIE MPUHIMUIBI OXPaHbl HPHUPOIBI.
Kpacaesie kHuru. Oco0o oxpansembie mpupoanbie Tepputopun (OOIIT).
borannyeckue caapl ¥ 300JI0TMYECKUE TApKU.

OCHOBHBIE TPUHUUIIBI YCTOMYMBOIO PA3BUTHUS YEJIOBEYECTBA U MPUPOJBI.
PannonanbHO€ ~ MPUPOJOMNOJIB30BAaHME M COXPAaHEHHE  OMOJIOTHYECKOTO
pazHooOpasust 3emud. OOIIME 3aKOHOMEPHOCTH TIJIO0ANBHBIX 3KOJIOTHYECKHUX
Kpu3ucoB. OCOOEHHOCTH COBPEMEHHOTO KPU3HCA U €0 BEPOSATHBIE MOCIIEACTBUS.

Pa3BuTe METOJOB MOHUTOPHUHIa pa3BUTHS ONACHBIX TEXHOT€HHBIX
npouieccoB. CucmemHvle uccie0o8aHus nepexooa K pecypcocbepezaroujeli u
KOHKYDEeHmMOocnocooHou snepeemuxe. buonoeuueckoe pasnoobpasue u buopecypchni.
Hayuonanvnvle ungopmayuonuvie cucmemvl, obecneuusaowjue O00OCMyn K
uHgopmayuu no COCMOSAHUIO OMOENbHLIX U008 u 3IKkocucmem. (OcHOBbI
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aKopeaburumayuyu IKOCUcCmem U cnocobos 60pvobl ¢ OUONOBPEHCOCHUIMU.
Pexoncmpykyus MopcKkux u Ha3emMHbix IKOCUCEM.

JdeMoHcTpauuu

Tabmuubr w  cxembl:  «3arpsisHeHHEe  atMocepb»,  «3arpsi3HEHHE
ruapocdepbl», «3arpsizHeHne 1ouBb», «llapHukoBblil  3pdexT», «Ocobo
OXpaHsieMble PUPOJIHBIE TEPPUTOPUNY, «MoIeNn yIpaBIIeMOro MUPAY.
O6opynoBanue: ¢otorpaguu oxXpaHsSEMbIX pacTeHUM U KUBOTHBIX KpacHoit
kHUr" Poccutickoilt @enepannu, KpacHol KHUTH peruoHa.
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INJIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBI 110
BUOJIOTN HA YPOBHE CPEJHEI'O OBLIET'O OBPA30BAHMUA

JIMYHOCTHBIE PE3YJIbTATBI

OI'OC COO ycranaBiauBaeT TpeOOBaHUS K pe3yibTaTaM OCBOCHHS
OoOy4YarolmMuMHUCs MPOrpaMM cpeaHero oOiiero oOpa3oBaHUA: JIMYHOCTHBIE,
MeTarpeIMETHbIC U TIPEIMETHBIE.

B cTpykType AMYHOCTHBIX PE3YJIbTATOB OCBOEHUS MPOrpPaMMbI 10 OMOJIOTUHU
BBIJICJICHBI CIEAYIOIINE COCTABISIOLIME: OCO3HAHHE O0YyYaroIUMUCA POCCUNCKON
IPKIAHCKON UIGHTUIHOCTH — TOTOBHOCTH K CAaMOPa3BUTHUIO, CAMOCTOSTEILHOCTH
U CaMOOIPENENCHUIO, Haluyue Momusayuu K OOydeHHMIO  OHOJIOTHUH,
yeneHanpagienHHoe passumue BHYTPEHHUX YOEXKIEHUN JMYHOCTH Ha OCHOBE
KJIFOUEBBIX I[EHHOCTEM M MCTOPUYECKUX TPAIUIUN pPa3BUTHUA OHUOJIOTMYECKOTO
3HaHUS, 20MOBHOCMb U CNOCOOHOCMb 00YUAIOIUXCS PYKOBOACTBOBATHCS B CBOEH
JESTENHPHOCTA IIEHHOCTHO-CMBICIIOBBIMU  YCTAaHOBKAMH, TMPUCYIIUMH CHUCTEME
OMOJIOTUYECKOTO  00pa3OBaHUs, Haluyue  NpPAagoOCO3HAHUs — SKOJIOTHMYECKOU
KYJbTYPBI, CHOCOOHOCMU CMABUNb LIENTU U CTPOUTH )KU3HEHHBIE TJIaHBbI.

JIMIHOCTHBIE pe3yJbTaThl OCBOCHUS MPOTPAMMBI TI0 OWOJIOTHH JTOCTUTAIOTCS
B CIAWHCTBE YYCOHOW M BOCIHUTATEIHHOW JIEATEIBHOCTH B COOTBETCTBHHU C
TPaJANIIMOHHBIMA POCCUHUCKUMH COITUOKYJIBTYPHBIMUA, HCTOPUIECKUMHU U TyXOBHO-
HPaBCTBEHHBIMU IIEHHOCTSIMHU, MPUHATHIMU B OOLIECTBE NMpaBUJIaMU U HOPMaMu
MOBEJCHUSI U CIOCOOCTBYIOT MpOIlECCaM CaMOINO3HaHUS, CaMOBOCHUTAHUS U
CaMOpAa3BUTHS, PA3BUTHS BHYTPEHHEH TMO3WIMHM JIMYHOCTH, NATPUOTH3MA U
YBOXEHUS K 3aKOHY M TPABOIOPSAKY, YCIOBEKY TPYyJa U CTapIIeMy TOKOJICHHUIO,
B3aMMHOTO YBa)KCHHSI, OCPEKHOTO OTHOIICHUS K KYJBTYPHOMY HACICIUIO H
TpaJMIHAIM MHOTOHAIIMOHAJILHOTO Hapoaa Poccuiickoit denmeparuu, mpupoae u
OKpYXKarolIen cpeie.

JIndHOCTHBIE pe3yNbTaThl OCBOCHUS Y4yeOHOro mpeamera «buomorus»
JIOJIKHBI OTPakaTh TOTOBHOCTh M CIIOCOOHOCTH 00YYAIOIINXCSI PYKOBOJICTBOBATHCS
chOpMHPOBAHHON BHYTPEHHEW TO3UIMENH JIMYHOCTH, CHUCTEMOW II€HHOCTHBIX
OpUEHTAIlM{, TO3WTHBHBIX BHYTPEHHUX  YOEKIEHWUW, COOTBETCTBYIOIIUX
TPaJAWIIMOHHBIM IIEHHOCTSIM POCCHICKOTO O0OIIeCcTBa, PaCHIUPEHHUE >KHU3HEHHOTO
OMbITAa U OMbITA JESITEILHOCTU B IMPOIIECCE peaiu3allid OCHOBHBIX HalpaBJICHUN
BOCITUTATEIBHON JIEATEILHOCTH, B TOM YHCIIE B YaCTH:

1) rpaxaaHCKOr0 BOCIUTAHUSI:

c(hOpMHUPOBAHHOCTh IPAKJAHCKON MO3ULIUU 00YUaIOIIEerocsl Kak akKTUBHOTO U
OTBETCTBEHHOTO WJIEHA POCCUIMCKOTO OOIIECTBA;

OCO3HAaHWE CBOMX KOHCTHTYIIMOHHBIX TIpaB W OOS3aHHOCTEH, YBa)KCHHE
3aKOHA U MPABOMOPSJIKA;
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FOTOBHOCTb K COBMECTHOM TBOPYECKOM MACATEIBHOCTH IIPU CO3JaHHUU
y4€OHBIX MPOEKTOB, PEIICHUU y4eOHBIX M TMO3HABATENIbHBIX 3a/a4, BBINOJHEHUU
OMOJIOTUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh  OMPENENATh COOCTBEHHYIO TO3UIHUI0 I10 OTHOIICHUIO K
SBJICHUSIM COBPEMEHHOM KU3HU U OOBACHSTH €€;

yMEHHUE YUYWUTHIBATH B CBOMX JIEUCTBUSIX HEOOXOAMMOCTH KOHCTPYKTHBHOTO
B3aUMOJICUCTBHUS JIIOJICH C Pa3HBIMU YOCKICHUSIMU, KYJIbTYPHBIMU IIEHHOCTSIMHU H
COLIMAJIbHBIM ITOJIOKEHHUEM;

TOTOBHOCTb K COTPYAHUYECTBY B HIPOLIECCE COBMECTHOIO BBIIIOJIHEHHUS
y4eOHBIX, TIO3HABAaTEIbHBIX M HCCJIENOBATEIbCKUX 337a4, YBAXKUTEIBHOTO
OTHOUIEHUS! K MHEHHIO OMNIMOHEHTOB IMpHU OOCYXJIEHUH CIIOPHBIX BOIPOCOB
OMOJIOTUYECKOTO COIEPKAHUS;

TOTOBHOCTb K TYMaHUTAPHOU Y BOJIOHTEPCKOM EATEIBHOCTH;

2) NATPUOTUYECKOT0 BOCTIUTAHMS:

c(hOpMHUPOBAHHOCTH POCCUHCKOU TPaKIaHCKOU UICHTUYHOCTH,
MaTpUOTU3MA, YBaXKEHUs K CBOEMY HApOAy, YyBCTBA OTBETCTBEHHOCTH MHEPEN]
PonuHol, ropmoctu 3a cBOM Kpaid, CBOO PoauHy, CBOM S3BIK M KYJBTYpY,
IIPOIIUIOE ¥ HACTOSAIEe MHOIOHAIIMOHAIBLHOIO Hapoaa Poccuu;

LICHHOCTHOE OTHOIIIEHUE K NMPUPOJHOMY HACIICIUIO U MaMITHUKAM IIPUPOIBI,
NOCTHXKEHUAM Poccuu B Hayke, HICKYCCTBE, CIOPTE, TEXHOJIOTUSX, TPYIE;

CIIOCOOHOCTh OLEHMBATHh BKJAJ POCCHUICKAX YYEHBIX B CTAaHOBJIEHHE H
pa3BuTHE OHOJOTMM, TMOHMMAHHWS 3HAYEHUs OHMOJIOTMM B TO3HAHUU 3aKOHOB
MPUPOBI, B dKU3HU YEJIOBEKA U COBPEMEHHOIO O0ILIECTBA;

ujeitHas yOeXIE€HHOCTh, TOTOBHOCTh K CIy:KeHHMIO W 3ammre OTedecTsa,
OTBETCTBEHHOCTb 32 €r0 CyJb0Y;

3) AyXOBHO-HPABCTBEHHOI0 BOCIIMTAHMA:

OCO3HaHME JYXOBHBIX IEHHOCTEN POCCUMCKOTO HAPOA;

c(OpPMUPOBAHHOCTh HPABCTBEHHOI'O CO3HAHMS, ATHUYECKOTO IOBEICHMUS;

CIIOCOOHOCTh OLICHMBAaTh CUTYAllMI0 W MPUHUMATh OCO3HAHHBIE pELICHUS,
OPUEHTUPYSCHh HA MOPAIIbHO-HPABCTBEHHBIE HOPMBI U LICHHOCTH;

OCO3HaHWE JIMYHOTO BKJIAJa B TIOCTPOCHUE YCTOMYMBOIO OyAyIIEro;

OTBETCTBEHHOE OTHOILLIEHHE K CBOUM POAUTENSAM, CO3JaHUI0 CEMbH HA OCHOBE
OCO3HAHHOTO TPUHATHS LEHHOCTEM CEMEMHON JKW3HU B COOTBETCTBUU C
TpaguuuamMu Haponos Poccuu;

4) 3¢TeTHYECKOro BOCIIUTAHUA:

ACTETUYECKOE OTHOLIEHUE K MHPY, BKJIIOYas 3CTETUKY ObITA, HAYYHOI'O U
TEXHUYECKOT0 TBOPYECTBA, CIIOPTA, TPYAd, OOIIECTBEHHBIX OTHOIICHHUI;

IIOHMMAaHHUE SMOLIMOHAIIBHOTO BO3JAEHCTBU JKUBOM IIPUPOABI U €€ LIEHHOCTH;
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TOTOBHOCTh K CAMOBBIPQXKEHHUIO B Pa3HbIX BUJIaX HCKYCCTBA, CTPEMJICHHE
MPOSIBIIATh KAYECTBA TBOPUYECKOU JINYHOCTH;

5) ¢pusuuyeckoro BocnuTaAHUA, POPMHUPOBAHUS KYJILTYPHI 310POBbSI U
3MOIMOHAJIBLHOIO 0JIaronoJIyYns:

NMOHMMAaHWE W peau3alys 3J0pOBOTO U O€30MacHoro oOpasza >KU3HU
(3mopoBOE  TUTaHUE, COOJIIOJICHUE TUTMEHUYECKUX TMpaBUJ U HOPM,
cOQJIaHCUPOBAHHBIM PEXKUM 3aHATUA W OTIbIXa, pEryJsipHas QuanyeckKas
aKTUBHOCTH), OEpEKHOr0, OTBETCTBEHHOTO M KOMIIETEHTHOIO OTHOIIEHUS K
COOCTBEHHOMY (hHU3MUECKOMY U TICUXHYECKOMY 3/I0POBBIO;

NOHMMAHWE I1[EHHOCTU MPAaBUJI HWHIUBUAYAJbHOTO M  KOJUJIEKTHBHOIO
0€30MacHOT0 MOBEICHUS B CUTYAITUSX, YTPOKAIONMIUX 30POBBIO U KU3HH JIIOJICH;

OCO3HaHHWE MOCHEACTBUN U HENPUSTHS BPEIHBIX MPUBBIYEK (YNOTpeOseHus
aJIKOT0JIs, HAPKOTUKOB, KYpEHUS);

6) Tpy10BOI0 BOCIIUTAHMS:

TOTOBHOCTh K TpPYIy, OCO3HAaHWE IIEHHOCTH MAacTepCTBa, TPYI0JIIO0UE;

TOTOBHOCTh K AKTUBHOM JEATEIBHOCTA TEXHOJIOTUYECKOM WM COLMAIIBHOMN
HaIpaBJICHHOCTU, CIOCOOHOCTh MHUIIMMPOBATH, TUIAHUPOBATH U CAMOCTOSTEIHHO
BBITIOJIHSATH TaKyIO JESTEIbHOCTD;

UHTEPEC K pa3InyHbIM cepaM NnpodhecCHuOHAIBHON ACSATEIbHOCTH, YMEHHE
COBEpIIaTh OCO3HAHHBIM BBIOOp Oyaymiedt mnpodeccud ©  pean30BBIBATH
COOCTBEHHbIE KU3HECHHbIEC TUIAHbL;

TOTOBHOCTh W CIIOCOOHOCTh K O0Opa3oBaHUI0O W C€aMOOOpA30OBaHHWIO Ha
MPOTSKEHUU BCEU KU3HU;

7) 3K0JI0rH4eCKOro BOCIIUTAHMSA

HKOJIOTUYECKU I1€JIECO00pa3HOE OTHOIICHWE K TMPUPOJIC KAaK HCTOYHUKY
KU3HU Ha 3eMJIe, OCHOBE €€ CYyIlIeCTBOBAHMS;

MOBBIIICHUE YPOBHSA DKOJOTHYECKOW KYJIbTYphl: TPHOOPETCHHE OIbITA
IJJAHUPOBAHUSI TIOCTYNIKOB W OIEHKM MX BO3MOXHBIX TOCJIEICTBUN ISt
OKPYXaIOUIEN CPEIbL;

OCO3HaHME TJI00ATILHOTO XapaKTepa JKOJIOTHYECKUX MPOOJIeM M IMyTed uX
peleHus;

CIIOCOOHOCTh HMCIIOJI30BaTh MPUOOpETaeMble MPU HM3YYCHUH OHOJOTUHU
3HAHUS W YMEHUS TPU pEUIeHUU NPoOJeM, CBSA3AHHBIX C palMOHAIbHBIM
MPUPOJIONIOIb30BaHUEM  (COONIOICHUE  TMpaBWJ  TOBEJICHHS B IMPHUPOJE,
HaIlpaBJICHHBIX HA COXPAaHEHHWE pAaBHOBECHUS B OKOCHCTEMAX, OXpaHy BHJIOB,
AKOCUCTEM, OHOoChephI);

AKTUBHOE HENPUATHE JICMCTBUM, IPUHOCAIIMX BpPEH  OKPYKAIOUIEH
MIPUPOJIHON CpeJlie, YMEHHE IPOTHO3UPOBATH HEOIArONpUSTHBIE IKOJIOTHYECKHUE
MOCJIEACTBUA MPEANPUHUMAEMBIX JIEUCTBUHN U MPEAOTBPAIIATh UX;
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HAJIMYKE PA3BUTOIO 3KOJIOTMYECKOTO MBIIUIEHHUS, SKOJIOTMYECKON KYJIbTYpHI,
OTbITa JEeSITENbHOCTU HKOJIOTHYECKOM HaIPaBJICHHOCTH, yMEHUS
PYKOBOJICTBOBAaTbCA MMHU B ITO3HABATEIIbHOW, KOMMYHUKATUBHOM U COLIMAIBHOM
MPaKTUKE, TOTOBHOCTH K YYaCTHUIO B MPAKTUYECKON ESITEIbHOCTH 3KOJOTUYECKON
HAIPABJIEHHOCTH;

8) HeHHOCTH HAYYHOTI'0 O3HAHUSA:

c(hOPMUPOBAHHOCTh MHPOBO33PEHHUSI, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HayKH M OOILIECTBEHHOW MPAaKTUKH, OCHOBAHHOI'O Ha JMAJore
KYJbTYp, CHOCOOCTBYIOLIETO OCO3HAHUIO CBOEr0 MECTA B MOJIMKYJIBTYPHOM MHUPE;

COBEPILIEHCTBOBAHHUE SI3BIKOBOM M YHWTATEIbCKOM KYJBTYpbl Kak CpeIcTBa
B3aUMOJICUCTBUS MEXY JIFOJAbMU U IO3HAHUS MUDA;

NOHUMaHue creuuuku OWOJOrMM Kak HayKH, OCO3HaHUs €€ poju B
(GbOopMHpPOBAHUU PALMOHATBHOTO HAYYHOTO MBILIUICHUS, CO3JaHUU LIETOCTHOIO
MpeacTaBlieHuss 00 OKpYyXKaloleM MHpE KaK O €JIMHCTBE MPUPOJbI, YEJIOBEKA U
oOmiecTBa, B MO3HAHUM MPHUPOJIHBIX 3aKOHOMEPHOCTEH W pEIIeHUH MpoOiIeM
COXpaHEHUs IPUPOJHOIO PABHOBECHS;

yOEXKIEHHOCTh B 3HAYMMOCTU OHMOJIOTUU AJII COBPEMEHHOW LMBHWIM3AINU:
oOecrieyeHus: HOBOIO YPOBHSI Pa3BUTUS MEAMIMHBI, CO3/aHUE NEPCIEKTUBHBIX
OMOTEXHOJIOTUH, CIIOCOOHBIX  pelIaTh PECypCHble  HpPOoOJIeMbl  Pa3BUTHUS
YeJIOBEUECTBA, MOMCKA MyTeW BBIXOJIa U3 MIO0ATBHBIX IKOJIOTHUYECKUX MPoOIeM U
oOecrieueHusi mepexoja K  YCTOMYMBOMY  Pa3BUTHIO,  PAlMOHAIBLHOMY
UCIIOJIb30BAaHUIO TMPHUPOAHBIX PECYpcOB U (HOPMHUPOBAHMIO HOBBIX CTaHAApPTOB
YKU3HH;

3aMHTEPECOBAHHOCTh B TIOJYYEHHHM OHOJOTMYECKUX 3HAHUH B IEJsIX
MOBBIIEHUS OOUIEH KyJNbTYphl, €CTECTBEHHO-HAYyYHOW TIpPaMOTHOCTH, Kak
COCTaBHOM YacTH (PYHKIIMOHAJILHOM IPaMOTHOCTU OOydaroImuxcs, GopMHpyeMoO
pU U3Y4EHUH OUOJIOTUY;

NOHUMAaHHUE CYIIHOCTU METOJOB IO3HAHMS, UCIIOJIB3YEMBIX B €CTECTBEHHBIX
HayKax, CIOCOOHOCTH WCIONb30BaTh MOJy4yaeMble 3HAHUS Ui aHalu3a |
OOBSCHEHHUS SIBJICHUN OKPYXKAIOLIEro MUpPA U MPOUCXOASAIINX B HEM HM3MEHEHUH,
yMEHHE JeNaTh OOOCHOBAHHBIE 3aKIIOYEHHS Ha OCHOBE HAYyYHBIX (DAaKTOB U
MMEIOIINXCS JaHHBIX C IIeJIbIO TOJyUYEeHHUS TOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITEJIBHO MCIOJIb30BaTh OMOJOTUYECKUE 3HAHUS IS
pelieHust mpo6sieM B peabHBIX JKU3HEHHBIX CUTYaIUsAX;

OCO3HaHWE LIEHHOCTH HAYYHOU JEeATEIbHOCTH, TOTOBHOCTbH OCYILECTBISATH
MPOEKTHYIO U UCCIIEIOBATENBCKYIO AESTEIbHOCTh UHMBUIYAIBHO U B TPYIIIIE;

FOTOBHOCTh M  CHOCOOHOCTh K  HENpPEephIBHOMY  OOpa3OBaHHUIO U
caM000pa30BaHUI0, K AKTUBHOMY IIOJIYYEHHUIO HOBBIX 3HAHU MO OMOJIOTMH B
COOTBETCTBHUH C KU3HEHHBIMU MTOTPEOHOCTIMHU.
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METAINIPEJMETHBIE PE3YJIBTATDBI

MeranpeaMeTHbIe pe3ybTaThl OCBOCHHS ydyeOHOro mpeamera «buomoruspy
BKJIIOYAIOT: 3HAauUMMble g (OPMHUPOBAHUS MHUPOBO33PEHUSI OOYyUYaIOIIMXCS
MEXIUCITUTUTMHAPHBIE (MEXKIIPEIMETHBIC) OOIEHAYYHbIC MOHSATHUS, OTPAKAIOIINE
IIEJIOCTHOCTh HAyYHOM KapTHHBI MHUpa M CHeUU(PUKY METOJOB TMO3HAHUS,
UCIIOJIB3YEMBIX B €CTECTBEHHBIX HAyKax (BEILECTBO, SHEPIUs, SIBJICHHUE, IIPOIIECC,
CUCTEMA, Hay4yHbI ()aKT, MPUHLUII, THUIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOpUS,
UCCIIEIOBaHNE,  HAONIOJICHWe, HW3MEpPEHHe, OKCIePUMEHT U  Jpyrue);
YHUBEpCalbHble Yy4eOHbIe JeUCTBUS (ITO3HABATENIbHbIE, KOMMYHUKATHBHBIE,

peryJIAaTUBHBIE), obecrieynBaroIIe dbopmupoBanue (G yHKITMOHAJILHOU
IPaMOTHOCTH M COLMAJIbHOM KOMIIETEHIIMM OOYYarolIMXCs; CIIOCOOHOCTh
00yYaromuxcst UCTOJIb30BATh OCBOCHHBIE MEXTUCIUIITUHAPHBIE,

MUPOBO33PEHUYECKUE 3HAHMS M  YHUBEpCaJbHble y4eOHbIE JIEUCTBUS B
[I03HABAaTEIbHOU U COLIMAJIbHOU MPAKTUKE.

B pesynbrare wu3yueHus OHOJIOTMM Ha YpPOBHE CpPEOHEro OOLIEro
oOpazoBaHus y oOydaromerocss OyayT cpoOpMUpOBaHbI TO3HABATEIbHBIE
YHUBEpCalbHbIe YU€OHbIE JEHCTBUSA, KOMMYHUKATUBHbBIE YHUBEPCAJbHbBIE yUeOHbIE
JEUCTBUSI, PETYJIATUBHBIE YHUBEpPCAJIbHbIE Y4eOHblE JEHCTBUS, COBMECTHas
JeSITeNTbHOCTb.

MertanpeameTHble pe3ynbTaThl OCBOCHHSI MPOTPAMMBI CPEIHETO OOIIero
00pa30BaHMs JOJIKHBI OTPAXKATh:

OBaanenue YHHMBepCaIbHbIMH yueOHBIMU NMO3HABATEIbHBIMHU
JAeHCTBUSIMU:

1) 6a30Bble JJOrnYecKne JeHCTBHS:

CaMoOCTOSITENIbHO  (OpPMyNIHpOBaThH W aKTyaJlU3UpoOBaTh  MpodIemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

UCIIOJIB30BaTh NPHU OCBOCHHMM 3HAHUM MPUEMBI JIOTMYECKOIO MBIIIJICHUS
(ananu3a, cuHTE3a, CpaBHEHMS, KiaccuduKaluu, o000IIEHNUs), PACKPHIBATh CMBICI
OMOJIOTMYECKUX MOHATHM (BBLACIATH UX XapaKTEPHbIE NPHU3HAKH, YCTAHABIMBATH
CBSI3U C IPYTUMHU MOHSATUSIMH );

ONpEeNeNsITh LEIu JEATEIbHOCTH, 3aJaBas IapaMeTpbl U KPUTEPHUH UX
JTOCTUXKEHHUS, COOTHOCUTD PE3YJIbTATHI ACSITEIbHOCTH C TIOCTABJICHHBIMU LEISIMU;

UCTIOJIb30BaTh OMOJIOTUYECKUE TIOHATUSA AJisi OOBSCHEHUS (PAKTOB U SBIICHUIN
YKABOW MPUPOJBI;

CTPOUTH JIOTMUECKHE pacCyKJIeHUs (MHIYKTUBHbBIC, JI€yKTUBHBIE, IIO
aHAJIOTUH), BBIABIATh 3aKOHOMEPHOCTM U NPOTHUBOPEUMsS] B pPacCMaTPUBAEMBbIX
ABJICHUSIX, (DOPMYIUPOBATH BHIBOJIbI M 3aKIIOUEHUS;

IPUMEHSTH CXEMHO-MO/IECJIbHBIE cpencTtea I IIPEICTABIICHHUS
CYLIECTBEHHBIX CBSI3€ U OTHOUICHHM B M3y4aeMbIX OMOJOTMYECKHX OOBEKTaX, a

MNepenaH yepes napok 03.02.2026 10:47 GMT+03:00;
597308a2-23fd-41de-9fa2-a3d424c44613
CtpaHuua 38 s 91



TAaKK€  MPOTHBOPEYMH  PA3HOTO  pOJA,  BBIABICHHBIX B Pa3jIM4YHBIX
MH(pOPMALIMOHHBIX HCTOUYHUKAX;

pa3pabaThiBaTh IUIAH PELICHHs] MPOOJIEMbI ¢ YUETOM aHaIn3a MMEIOLIUXCS
MaTepHaIbHBIX U HEMATEPUAJIbHBIX PECYPCOB;

BHOCUTBH KOPPEKTHUBBI B ICSITEIbBHOCTD, OLICHUBATh COOTBETCTBUE PE3YJIbTATOB
LEJSIM, OLIEHUBATh PUCKHU MOCIIEACTBUN AEATENbHOCTH;

KOOPAVMHUPOBAaTh W  BBINOJHATH pabOTy B  YCIOBUAX  pEaJIbHOrO,
BUPTYaJIbHOI'O U KOMOMHHUPOBAHHOTO B3aUMOIEUCTBUS;

pa3BUBATh KPEATUBHOE MBIIIEHUE IPH PEILIEHUH KU3HEHHBIX TPOOIIEM.

2) 0a3oBbIe HCCIEA0BATENbCKHUE NeCTBUSI:

BJIa/IeTh HaBBIKAMHU Y4€OHO-HUCCIIEI0BATEIbCKON U MMPOESKTHOM JESTENIbHOCTH,
HaBbIKAMHU  pa3pellieHuss MpoOJeM, CIHOCOOHOCTBIO M TOTOBHOCTBIO K
CaMOCTOATEIbHOMY ITOMCKY METO/I0B PELIECHUS TPAKTUYECKUX 33]1a4, IPUMEHEHHIO
Pa3IUYHBIX METOJIOB IO3HAHUS;

UCIIOJIB30BaTh PAa3JWYHbIE BUJBI JIECATEIBHOCTH IO IOJYYEHUIO HOBOIO
3HAHMS, €r0 HWHTEpHpeTaluH, MNpeoOpa3OBaHUI0 W TMPUMEHEHUIO B Y4E€OHBIX
CUTYalIUSIX, B TOM YHCJIE TIPHU CO3/IaHUN YYE€OHBIX U COIIMAIBHBIX MPOEKTOB;

(opMuUpOBaTh HAYYHBIM TUI MBILUICHUS, BIaleTh HAYYHOW TEPMHHOJIOTHEN,
KJIFOUEBBIMHU MTOHATUSAMHU U METOJIAMH;

CTaBUTh U (HOpPMyIHpOBaTh COOCTBEHHBIE 3a/Jauyd B 00pa30BaTEIbHOU
NESATENbHOCTH U KU3HEHHBIX CUTYalUsIX;

BBISIBJISITh [IPUYMHHO-CJICACTBEHHBIE CBSI3M M aKTyaJIM3UpOBATH 3ajady,
BBIJIBUTaTh TUIIOTE3y €€ pELICHHs, HAaXOAUTh apryMEHThl I JOKa3aTelbCTBa
CBOMX YTBEP)KJICHUH, 3a/1aBaTh [apaMeTPpbl U KPUTEPUU PELICHMUS;

aHAJIN3UPOBATh MOJIYYEHHBIE B XOJE pEUIEHMs 3aJayd  pe3yibTaThl,
KPUTUYECKH OLIEHUBATh UX JOCTOBEPHOCTH, IPOTHO3MPOBATh U3MEHEHHE B HOBBIX
YCIIOBUSIX;

JaBaTh OLIEHKY HOBBIM CHUTYallMsiM, OLI€EHUBATh NPHUOOPETEHHBINA OIBIT;,

OCYUIECTBJISATh 1I€JICHANPABICHHBI MOUCK NEPEHOCa CPEACTB M CIOCOOOB
AecTBYS B NPOPECCHOHATIBHYIO CPEY;

YMETb NEPEHOCUTh 3HAHUS B MO3HABATEJIbHYIO M IMPAKTHUYECKYIO 00JacTu
KU3HEIEATEIILHOCTH;

YMETh HHTETPUPOBATH 3HAHMSI U3 PA3HBIX MPEAMETHBIX 00IaCTEN;

BBIJIBUTaTh HOBBIE WJIEHU, MPEAJaraTb OPUTMHAIbHbBIE MOAXO0Jbl U PEIICHUS,
CTaBUTH MPOOJIEMBI U 33/1a4H, TOMYCKAIOIINE albTePHATUBHBIC PELICHHUS.

3) padora ¢ uaopmanueii:

OpPUEHTHUPOBATHCS B Pa3IUYHBIX UCTOYHHKAX MH(MOpMAIUu (TEKCTe y4eOHOTro
nocoOusi, HAY4YHO-TIOMYJIAPHON JUTEpaType, OHOJOTUYECKUX CIOBapsX U
CIpaBOYHMKAX, KOMIBIOTEPHBIX Oa3zax NaHHBIX, B MHTepHeTe), aHaIM3UpOBAThH
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HH(OPMAITUIO PA3TMYHBIX BUIOB U (HOPM MPEACTABICHUS, KPUTHICCKH OICHUBATH
e€ I0CTOBEPHOCTh U HEMPOTUBOPEUUBOCTD;

dbopMyIHpOBaTh 3aMpPOCHl U MPUMEHSITH PA3IMYHBIE METOJbI MPU TMOUCKE U
otOope Ouosornueckor MHGOPMAITUH, HEOOXOIUMOM JJIsl BBIMIOTHEHUS YIEOHBIX
3aj1ad;

pUOOpETaTh OIBIT KMCIOAB30BAHMS HMH(POPMAIIMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTHIA, COBEPIIICHCTBOBATh KYJIbTYPY aKTUBHOTO HCITOIB30BAHUS PA3IMYHBIX
MOMCKOBBIX CUCTEM;

CaMOCTOSITENIbHO ~ BbIOMpATh  ONTUMAIbHYIO  (OpMYy  NPEACTABICHHUS
Oounonornyeckor mHboOpMaIu (CXeMbl, TpadyKH, TUArPAMMbI, TAOJIHIIBI, PUCYHKH
H Ipyroe);

UCIIOJIb30BaTh HAY4YHBIM S3BIK B KayecTBE CpeAcTBa Npu paboTe C
Ouonornyeckod HHPOpMALMEH: MPUMEHATh XUMHUYECKHE, (QU3NYecKue u
MaTeMaTUYeCKUe 3HaKU U CHUMBOJBI, (popmyiibl, abOpeBUaTypy, HOMEHKIATYDY,
UCIIOJIb30BaTh U MPeoOpa3oBbIBATh  3HAKOBO-CUMBOJIMYECKHE  CPEICTBA
HaTJISTHOCTH;

BJIQJCTh  HABBIKAMH  pACIO3HABAaHWUS W 3alUThl  MHGOPMAIIHH,
MH(}OPMAIMOHHOW O€301aCHOCTH JIMYHOCTH.

OBJajieHUe YHUBEPCATbHBIMUA KOMMYHHUKATHBHBIMH J1€iiCTBUSIMM:

1) oOmenue:

OCYIIECTBIISATH KOMMYHUKAIIMH BO BCeX cpepax )KU3HU, aKTUBHO YIaCTBOBATh
B JMAJIOTE€ WM TUCKYCCHUU TIO CYIIECTBY OOCYXIaeMoi TeMmbl (YMEHHE 3a]1aBaTh
BOIPOCHI, BBICKA3bIBATh CYXKICHUS OTHOCHUTEIHLHO BBHITIOJHEHUS MpeiaraeMoin
3a/layd, YYUTHIBAaTh UHTEPECHl U COTJACOBAHHOCTH MO3MIIMA JPYrUX y4YaCTHUKOB
JMajora Ui JUCKYCCHHM ),

pacmo3HaBaTh HeBepOaTbHBIE CpeAcTBa OOIEHHUS, TMOHUMATh 3HAYCHHE
COIMAJIBHBIX 3HAKOB, MPEINOCHIJIOK BO3HUKHOBEHHUS KOH(JIUKTHBIX CHUTYaIlui,
YMETh CMSATYATh KOH(QJIUKTHI U BECTH IMIEPETOBOPHI;

BJIQJCTh PA3IMYHBIMU CIIOCOOaMM OOIIEHUS W B3aWMOJICHCTBUS, TTOHUMATh
HaMEPEHUS IPYTUX JIIOJEH, MPOSBIATh YBAKUTEIHLHOE OTHOIIEHUE K COOCCETHUKY
U B KOPpEeKTHOU popme hopMyTUpOBaTh CBOU BO3PAKEHUS;

Pa3BEPHYTO M JIOTUYHO HW3JIaraTh CBOIO TOUYKY 3PEHUS C HMCIOJIH30BAaHUEM
S3BIKOBBIX CPEJICTB.

2) coBMecCTHas J1eATeJIbHOCTD:

NOHUMAaTh M HCIOJIB30BaTh MPEUMYIECTBA KOMAaHJIHONM M WHIMBHUIYyaJIbHOU
PaboTHI MPU PEIICHUH OMOJIOTMYECKON MPOOIeMbl, 000CHOBBIBATh HEOOXOIUMOCTh
MPUMEHEHUS TPYIIOBBIX (DOPM B3aUMOICHCTBUS MTPH PEIICHUN YU4eOHOU 3a1a4u;

BBIOMpATh TEMATHKy M METOJbl COBMECTHBIX NEUCTBHM C Y4€TOM OOIIUX
WHTEPECOB M BO3MOKHOCTEHN Ka)0T0 YJjeHa KOJIJICKTHUBA,
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OPUHUMATh LM  COBMECTHOM  JEATENbHOCTH, OpPraHU30BBIBATH U
KOOPJIMHUPOBATh ACUCTBUSA IO €€ JOCTMIKEHHUIO: COCTaBIIATh ILIAH JCHCTBUM,
pacnpenenarb pojid ¢ YYETOM MHEHMM Y4YaCTHUKOB, OOCYXIaThb pPE3yJIbTaThl
COBMECTHOM paboThI;

OLICHMBATh KAayeCTBO CBOEr0 BKJIAJAa M KAXKJIOIO y4YaCTHHKAa KOMAaHIbl B
oO1Iui pe3ysbTaT Mo pa3pabOTaHHBIM KPUTEPUSIM;

peajaraTb HOBBIE IIPOEKTHI, OLICHMBaTh HJEU C IO3ULHUHA HOBU3HBI,
OpPUTHMHAIBHOCTH, IPAKTUYECKON 3HAYUMOCTH;

OCYILIECTBJIATh TMO3UTUBHOE CTPATETMYECKOE IOBEICHHE B Pa3JIMYHBIX
CUTYaIUsIX, IPOSBIISATH TBOPUECTBO U BOOOpaXKEHHE, ObITh MHUIIMATUBHBIM.

OBiaieHue yHUBEPCAJIbHBIMU PeryJIiTHUBHBIMM AeHiCTBUAMM:

1) camoopranmsanus:

UCTIOJb30BaTh OHMOJOTHYECKHE 3HAHUS U BBIABICHUS MPOOJIEM H HX
peIIeHNUs B )KU3HEHHBIX U YUEOHBIX CUTYAIHIX;

BbIOMpaTh Ha OCHOBE OHMOJOTHYECKMX 3HAHWM IIeJIeBble M CMBICIOBbBIE
YCTAaHOBKU B CBOUX JEHCTBUSIX M MOCTYIKaxX MO OTHOLICHUIO K KMBOM MPHUPOJIE,
CBOEMY 3JI0POBBIO U 3I0POBBIO0 OKPYKAOIINX;

CaMOCTOSATENIBHO OCYILIECTBIIATh ITO3HABATEJIBHYIO JIESITEIBHOCTD, BBISBIIATH
npo0JieMbl, CTaBUTh U (POPMYJIUPOBATH COOCTBEHHBIE 3aJaul B 00pa30BaTEIbHOM
NEeSATENbHOCTH U KU3HEHHBIX CUTYalUsIX;

CaMOCTOATENIbHO COCTABJISITH IUIAH pPEIICHHS NpoOJieMbl €  YYETOM
MMEIOLIUXCSl PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEH U MPEANOUYTEHUI;

JIaBaTh OLICHKY HOBBIM CUTYalLUsM;

paciupsaTh paMKH YY4EOHOIO MpeAMeTa Ha OCHOBE JMYHBIX MPEANOYTEHUN;

JIeJ1aTh OCO3HAHHBINA BBIOOD, apryMEHTUPOBATH €r0, OpaTh OTBETCTBEHHOCTD
3a pellIeHuE;

OLICHUBATh MPUOOPETEHHBIN OMBIT;

croco0cTBOBaTh (OPMHUPOBAHUIO U TPOSBICHUIO IIUPOKOW HPYyAULUU B
pa3HbIX 00JIACTSX 3HAHWM, MOCTOSHHO NOBBINIATH CBOM OOpa30BaTEIbHBIN U
KYyJIbTYPHBII YPOBEHB.

2) CAaMOKOHTPOJIb:

JaBaTh OLEHKY HOBBIM CUTYAallMsIM, BHOCUTb KOPPEKTUBBI B JIEATEIbHOCTD,
OLICHUBATH COOTBETCTBUE PE3YJIBTATOB LEISAM;

BJaJeTh HABbIKAMU  [O3HABATENBHON  pedrekcud Kak  OCO3HaHUsA
COBEPILIAEMBIX JEUCTBUA M MBICIUTENIbHBIX MPOLECCOB, HMX pPE3yJbTaTOB H
OCHOBaHUI, UCHOJIb30BaTh MPUEMBI PEQIIEKCUM AJIsi OLEHKU CUTYyalluH, BbIOOpa
BEPHOTO PEIICHUS;

YMETh OLIEHUBAaTh PUCKHM M CBOEBPEMEHHO IPUHUMATh PEUIEHUS [0 HUX
CHW)KEHUIO;
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OPUHUMATh MOTHBBI M apryMEeHThl JPYrUX MpU aHAIU3E€ PE3YJIbTATOB
JeSITeIbHOCTH;

3) npuHsTHE ce0s1 ¥ APYrUX:

NpUHUMATH ce0s, TOHNMAasi CBOM HEJJOCTATKU U IOCTOMHCTBA;

OpUHUMATh MOTHBBI M apryMEHThl JAPYTMX TMpU aHAJIM3€ PE3YJIbTaTOB
NEeSITeTbHOCTH;

IpU3HaBaTh CBOE MPABO U MPABO JAPYTUX HA OIMIMOKHY;

pa3BUBATh CIOCOOHOCTH MOHMUMATh MUP C MO3UIMH JIPYTOTo YeIoBeKa.

HPEIMETHBIE PE3YJIbTATDHI

[IpeameTHBIC pE3yabTAaThl OCBOCHUS COJEPKaHMS YYeOHOTO TpeaMeTa
«buonorusi»y Ha yrayOJIEHHOM ypOBHE OpPHUEHTHUPOBAHBI Ha oOecreueHue
npobuapHOro  o0yueHust  oOydaronuxcss — Owosormd. OHHM  BKIIIOYAOT:
cnenuuyeckne st OMOJIOTHH HAYYHBIC 3HAHUS, YMEHUS U CIIOCOOBI JICHCTBUH 110
OCBOCHHIO, UHTEPIPETAIIMN U TIPEOOPA30BAHUIO 3HAHWM, BUIBI JEATEIHHOCTH TIO
MOJIYYEHHUIO HOBBIX 3HAHUM U UX MPUMEHEHUIO B PA3JIMYHBIX YYCOHBIX, a TAKXKE B
peanbHbIX KU3HEHHBIX cUTyanusx. lIpenMeTHbie pe3ynbTaThl MPEACTABICHBI MO
rojiamMm U3y4eHusl.

[IpeameTHbIe pe3ynbTaThl OCBOCHMS ydueOHOro mnpeamera «buonorus» B 10
Kjacce NOIKHBI OTPAXKaTh:

c(OpMUPOBAHHOCTh 3HAHUA O MECT€ U POJU OHOJOTMHM B CHUCTEME
€CTECTBEHHBIX HayK, B ()OPMHPOBAHWN €CTECTBCHHO-HAYYHOW KApTHHBI MUpa, B
MO3HAHWW  3aKOHOB TIPUPOABI W  PEHICHWH  TPOOJIeM  PaIMOHAILHOTO
MPUPOOTOIH30BaHUS, O BKJIA/I€ POCCUICKUX U 3apyOEKHBIX YUEHBIX B pa3BUTHE
OHOJIOTUH;

BJIaJICHUE CUCTEMOM OWOJOTMYECKHWX 3HAHUM, KOTOpas BKIIIOYACT:
OCHOBOITOJIATAONIME OHOJIOTHYECKUE TEPMHUHBI M TOHATUA (JKU3HB, KJIETKA,
OpraHu3M, MeTaboJIu3M, TOMEOCTa3, CaMOPETYJSAIUs, CaMOBOCIPOU3BEICHUE,
HACJIEJICTBEHHOCTh, MU3MEHUUBOCTh, POCT U pPa3BUTHUE), OUOJIOTUYECKUE TEOpUU
(xnetounas teopus T. llIBanna, M. lllneiinena, P. Bupxosa, xpoMocomHas Teopus
HacnencTBeHHocTH T. Moprana), yuenus (H. M. BaBwioBa — o 1eHTpax
MHOTO00pa3usi U NPOUCXOXKIEHUS  KYJIbTYPHBIX  pPacTEHUM),  3aKOHBI
(ennHOOOpa3usi MOTOMKOB MEPBOTO TOKOJIEHHUS, PACIIEIJICHUs], YUCTOThI TaMeT,
HE3aBUCUMOTO HacnenoBanus [. MeHzgensa, TOMOJOTMYECKHMX pPAIOB B
HaCJIEJICTBEHHOU U3MEHUYUBOCTH H. n. BaBuiona), MIPUHLIAIIBI
(KOMIIJIEMEHTapPHOCTH);

BJIaJICHUE OCHOBHBIMM METOJAMU HAyYHOT'O TO3HAHUSI, HCIOJIb3YEMBIX B
OMOJIOTUYECKUX HCCIICIOBAHUSAX JKHUBBIX OOBEKTOB (ONMUCAaHUE, W3MEpPEHHE,
HaOJI0ICHUE, YKCTICPUMEHT);
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YMEHHE BBIICIATH CYUIECTBEHHbIE MPU3HAKHU: BUPYCOB, KJIETOK MPOKAPUOT U
HYKapuoOT, OJIHOKJIETOYHBIX W MHOTOKJIETOYHBIX OpPraHM3MOB, B TOM YHCIE
OakTepuii, r(puOOB, pacCTEHUH, )KUBOTHBIX U YEJIOBEKA, CTPOCHUSI OPTaHOB U CUCTEM
OpraHOB pACTEHUM, KUBOTHBIX, YEJIOBEKA, IMPOLECCOB JKU3HEACATEIbHOCTH,
MPOTEKAIONTUX B OPraHU3Max PacTEHUH, KUBOTHBIX M YEJIOBEKa, OMOJOTUYECKUX
MPOIIECCOB: OOMEHa BEIIECTB (MeTaboaM3M), MPEeBpAIlEHUs SHEPTUU, OpOKEHUS,
aBTOTPO(HOIO U reTepoTpOPHOrO TUIIOB MUTAHUS, (POTOCHHTE3A U XEMOCHHTE3A,
MHUTO3a, MeH03a, TaMETOTeHe3a, IMOpUOTreHe3a, TOCTAIMOPUOHAIBHOTO Pa3BUTHSA,
pPa3MHOXEHUS,  WHAUBUAYATBHOTO  pa3BUTHUA  oOpraHu3ma  (OHTOreHe3a),
B3aUMOJICUCTBUS TEHOB, T€TEPO3UCA, UCKYCCTBEHHOIO 0TOOPA;

YMEHHUE YCTaHABIMBATh B3aHMMOCBSI3M MEXIY OpraHOMJAMH KIETKH U HX
GYHKUMUSIMH, CTPOCHHEM KJIETOK PpAa3HBIX TKaHEM M UX (QYHKUUIMH, MEXIY
OpraHaMd W CHCTEMaM{ OpTraHOB y PACTCHMi, >KMBOTHBIX M YEJIOBEKa M HUX
GYyHKIHUSIMHE, MEXKIy CHCTEMaMH OPTaHOB M WX (PYHKIUSMHU, MEXKIY 3TalaMu
oOMEeHa BEelIEeCTB, ATaraM KJIETOYHOIO IIUKJIA U KU3HEHHBIX IUKJIOB OPTaHU3MOB,
TanaMu 3MOPUOHANBHOTO Pa3BUTHS, T'€HOTHUNOM U (EHOTUIIOM, (PEHOTUIIOM H
(dakTopamu cpenibl OOUTaHUS;

YMEHHUE BBISIBJIATh OTJIMYUTEIBHBIE MPU3HAKU JKUBBIX CHUCTEM, B TOM YHUCJE
pacTeHu, )KUBOTHBIX U YEJIOBEKA,;

YMEHHE UCIOJIb30BaTh COOTBETCTBYIOIIME APTYMEHTHI, OHOJIOTHYECKYIO
TEPMUHOJIOTHIO M CHUMBOJIMKY JJI JOKAa3aTeIbCTBAa POJCTBA OPraHU3MOB Pa3HBIX
CHUCTEeMaTUYECKUX TPYIIIT;

yMEHHUE peliaTh OMOJOTHYECKUE 3aa4, BHISABISITH TPUUUHHO-CIIEICTBEHHBIC
CBSI3U MEXIY UCCIEAYEMbIMU OMOJIOTUYECKUMH TIPOLIECCAMHU U SIBJICHUSIMHU, J1€T1aTh
BBIBO/IbI M TPOTHO3bI HA OCHOBAHUU TIOJYYEHHBIX PE3YyJIbTaTOB;

YMEHHUE BBINOJIHATh JTAOOPATOPHBIE M TpaKTU4YeCKue paboThl, COOIIOIAThH
npaBuia npu padbote ¢ ydeOHbIM U J1a00paTOPHBIM 000PYIOBAHHUEM;

yMEHHUE BBIJBUTaTh THUIIOTE3bl, MPOBEPATh UX HKCIEPUMEHTATIHLHBIMU
cpenctBamMu, (GOpMYIHpPYs LEJb MCCIECIO0BAaHUSA, AHAIU3UPOBATH IOJTYYEHHBIE
pe3yNbTaThl U ICNATh BBIBOBL;

yMEHHE Y4YacTBOBaTh B yueOHO-HCCIIEOBATEIbCKON paboTe Mo OHOJIoruw,
HKOJIOTUU W MEJUIMHE, MPOBOJMMON Ha 0a3e IIKOJIbHBIX HAy4YHBIX OOIIECTB, U
nyOJUYHO  TPEACTaBIATH  MOJYYEHHbIE  pe3yJdbTaThl Ha  YUYEHHYECKHX

KOH(EPEHIHIX;
YMEHHE OIICHWBATh JTUYECKHE AacCIEeKThl COBPEMEHHBIX HCCIECIOBAaHUM B
obrmactu  Ouomormu ¥ MEAUIMHBI  (KJIOHUPOBaHHE,  HMCKYCCTBEHHOE

OIUIOZIOTBOPEHHE, HANpPABIEHHOE H3MEHEHHWE T'€HOMa MU CO3[IJaHHWE TPAHCTEHHBIX
OpPraHU3MOB);
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YMEHHE OCYIIECTBJISATh OCO3HAHHBIM BBIOOp Oymyiell mpodeccrnoHalbHOM
NEeSTENBHOCTA B 00JacTH OMOJOTUU, MEAMIMHBI, OMOTEXHOJIOTHH, BETEPUHAPUH,
CEJIbCKOTO XO3SIMCTBA, MUILEBOM MPOMBIIIEHHOCTH, YTIyOIsTh MO3HABATEIbHbIN
MHTEpEC, HAIlPaBJIEHHBIM Ha OCO3HAHHBIA BHIOOP COOTBETCTBYIOLIEH npodeccun u
MPOJIOJDKEHNE  OMOJIOTUYECKOTO  00pa3oBaHMsl B OpPraHM3AIUSAX  CPETHETO
poheCCHOHAIILHOTO M BBICIIIETO 00pa30BaHUs.

[IpenMeTHble pe3yiabTaThl OCBOEHUsI yueOHoro mpeamera «buonorus» B 11
KJlacce NOJIKHBI OTPaKaTh:

chOpPMUPOBAHHOCTh 3HAHMA O MECTE€ W pOJU OHOJOTHMH B CHCTEME
€CTECTBEHHBIX HAayK, B ()OPMHUPOBAHMH COBPEMEHHOW €CTECTBEHHO-HAYYHOU
KapTUHBI MHpA, B IMO3HAHUM 3aKOHOB MPHUPOAbI U PEUICHUH SKOJOTHYECKUX
npoOjeM 4YeloBeYecTBa, a TakKKe B PEIIEHUH BOIMPOCOB PAIMOHAIBHOIO
MPUPOIOTOIb30BaHUs, U B (POPMUPOBAHUM IIEHHOCTHOTO OTHOIIEHUS K MPUPOJIE,
OOIIECTBY, YEJIOBEKY, O BKJIAJE POCCHICKUX U 3apyOEKHBIX YUEHBIX-OMOJIOTOB B
pa3BUTHE OHMOJIOTHH;

YMEHHUE BIJIAJICTh CHUCTEMOW OHWOJIOTMYECKMX 3HAHWW, KOTOpas BKIIOYAET
OTpe/ieNieHNs] W TOHMMAaHHWE CYIIHOCTH OCHOBOIIONATAIONINX OMOJIOTHYECKUX
TEPMUHOB W TIOHSATHM (BHI, DKOCUCTEMa, Ouocdepa), OMOIOTUYECKUE TEOPUU
(aBomronionHas teopust Y. JlapBuHA, CHHTETUYECKAs TEOPHS IBOJIIOINH), YICHHUS
(A. H. CesepuioBa — 0 myTsix U HampasiaeHusix spotouuu, B.M. BepHanackoro — o
ouocdepe), 3akoHbl (reHeTHUeckoro paBHoBecus J[x. Xapmu m B. BaiinOepra,
3apoapieBoro cxoacrBa K. M. bapa), mpaBuna (munumyma HO. JlubOwuxa,
HKOJIOTUYECKON MHUpaMHJIbl SHEpPruM), runoressl (rumoresa «vupa PHK» V.
['unGepta);

yMEHHE  BJIaJ€Th  OCHOBHBIMH  METOJAAaMH  HAYYHOTO  TO3HaAHWUS,
UCITOJIb3YEMBbIMHA B OMOJIOTUYECKUX UCCIIEIOBAHUSIX KUBBIX OOBEKTOB U SKOCUCTEM
(omucanue, u3MepeHue, HAONIOJCHHUE, JKCIIEPUMEHT), CIOCOOaMHU BBISIBJICHUS H
OIICHKH aHTPOITOTCHHBIX U3MEHEHUH B TIPUPO/IC;

YMEHHUE BBIJACIATh CYIICCTBEHHBIC TPHW3HAKH: BHJOB, OHOTEOIIEHO30B,
HPKOCUCTEM M OHochepbl, CTAOMIM3UPYIOIIETO, ABMXKYIIETO M Pa3pbIBAIOIIETO
€CTECTBEHHOTO ot0opa, aJITONaTPUIECKOro u CUMIIATPUYECKOTO
BHUI000pa30BaHMUs, BIUSHUS JABMKYITUX CHJI OBOJIOIMN HA TEHO(MOH T TOMYJISAINH,
MPHUCTIOCOOTIEHHOCTH OPTaHM3MOB K Cpefie 0OWTaHus, YepeOBaHUs HAMPABICHUH
HBOJIIOLINU, KPYTOBOPOTA BEIIECTB U MOTOKA YHEPTHH B SKOCUCTEMAX;

yMEHUE YCTAHABIMBATh B3aMMOCBA3M MEXIY TMPOIECCaMU 3BOJIOINH,
JBVDKYIIUMHA CHJIAMH aHTPOIIOT€HE3a, KOMIIOHEHTAMHU PAa3JIMYHBIX SKOCHUCTEM U
MPUCTIOCOOJICHUSIMU K HUM OpTaHU3MOB;

YMEHUE  BBIABJISITH  OTJIMUYMTEIbHBIC  NPU3HAKK  KUBBIX  CHCTEM,
MIPUCIIOCOOJICHHOCTh BUIOB K cpefie OOMTaHUs, a0OMOTHYCCKMX W OMOTHYCCKHUX
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KOMIIOHEHTOB  JKOCHCTEM, B3aUMOCBS3€i  OpraHM3MOB B  COOOIIECTBaXx,
AHTPOTIOTCHHBIX U3MEHEHUHN B DIKOCHCTEMaX CBOSH MECTHOCTH;

YMEHHUE HCIOJb30BaTh COOTBETCTBYIOLIUME AapPTyMEHThI, OHMOJIOTHYECKYIO
TEPMHHOJIOTHIO U CUMBOJIMKY JUIsl JOKA3aTeJIbCTBA POJICTBA OPraHU3MOB Pa3HBIX
CHUCTEMAaTUYECKUX TPYIII, B3aUMOCBSI3M OPTaHU3MOB U CpPEIbl OOUTaHUs, STUHCTBA
YeJIOBEYECKHX pac, HEOOXOAMMOCTH COXpPaHEHHS MHOrooOpasus BHUAOB W
HKOCHCTEM KaK YCJIOBHS COCYIIIECTBOBAHUS MTPUPOJIBI M YEIOBEUYECTBA,

yMEHHUE peliaTh OMOJOTUYECKUE 3aa4H, BRISIBISATh TPUUMHHO-CIICICTBEHHBIC
CBSI3M MEKIY UCCIICTyeMbIMU OMOJIOTHYECKUMH MPOIIECCAMU U SIBJICHHUSIMHU, JIEIaTh
BBIBO/IbI U TPOTHO3BI HA OCHOBAHUH TOJTyUYE€HHBIX PE3YyJIbTaTOB;

YMEHHE BBIMONHITH JIA0OpAaTOPHBIE M TMPAKTHYECKHE pPabOThI, COONIOAATH
npaBuiia npu padoTe ¢ y4eOHBIM U JIabopaTOPHBIM 000PYA0BaHUEM;

YMEHHE BBIJBUTATh THUIIOTE3bI, TMPOBEPATh WX OKCICPUMEHTAIHHBIMU
cpencTBamMu, GOpMyIUpYs Meldb HWCCICIOBAaHMS, AaHAJIU3UPOBATH IOJYYCHHBIC
PE3yNbTAThI U ICNIaTh BHIBOIBL;

yMEHHE Y4YacTBOBaTh B y4e€OHO-HCCIIEOBATEIBCKON paboTe Mo OHMOJIoTHH,
HKOJIOTUM U MEIUIMHE, NMPOBOJUMON Ha 0a3ze MIKOJBbHBIX HAayYHBIX OOILECTB, U
nyOJdWMYHO  TPEACTaBIATh  TOJYy4YEHHBIE  PE3yNbTaThl HAa  yYEHHUYECKHX
KOH()EepEeHIIMSIX;

YMEHHE OILIEHWBATh TUTIOTE3bl U TEOPHH O MPOWCXOXKICHUH KU3HHU, YEITIOBEKa
U YeJIOBEUECKUX pac, O MPUYMHAX, MOCIEACTBHUIX M CIIOCO0aX MPEAOTBPAIICHUS
TJI00QJIBHBIX H3MEHEHU B Onocdepe;

YMEHHUE OCYIIECTBISATH OCO3HAHHBIM BBIOOp Oynyieil mnpodeccnoHaaIbHOM
AESITeIbHOCTU B 00J1aCTH OMOJIOTHH, 3KOJIOTHH, TPUPOOTIOIb30BAHNS, METUINHBI,
OMOTEXHOJIOTUH, TICUXOJIOTUH, BETEPUHAPUHU, CEIBCKOTO XO3SAWCTBA, IHIIEBOU
MPOMBINIJICHHOCTH, YIUIyOJIsATh TO3HABAaTEIbHBIA MHTEpEC, HAMpaBICHHBIA Ha
OCO3HAHHBIA  BBIOOP  COOTBETCTBYIOIIEH  Mpodeccuu W MOPOAOIIKECHHUE
OMOJIOTUYECKOTO 00pa30BaHus B OPTaHU3AIUSAX CPEAHETO MPOQPECCHOHAIBHOTO U
BBICILIETO 0Opa30BaHUsI.
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TEMATHYECKOE INTAHUPOBAHMUE 10 KJIACC

Kouun4vecTBO 9acoB DJIeKTPOHHBbIE
HaumeHoBaHue pa3aesioB H TeM (mudposbie)
Ne n/n Kontpoasnsie | IlpakTudeckue
NMpOrpaMmblI Bcero o0pa3zoBaTejbHbIE
padoTbI padoTbI pecypesI
1 buoiorus kak Hayka 1
2 JKuBbl€ CUCTEMBI U X U3YUYEHUE
3 buonorus kinerku 2 0.5
4 XUMHYECKasi OpraHu3anus KIEeTKU 10
5 Crpoenue u pyHKITUU KIETKH 8 2
6 OOMeH BelIecTB U MpeBpalieHe YHEPTHH B 9 1
KJIETKE
7 HaCJIeJICTBeHIfa?I uHpopManus u 9 0.5
peanu3anus €€ B KICTKE
JKu3HEeHHBIN UK KIIETKU 6 1
Crpoenue 1 (QyHKIIMU OPraHU3MOB 17 1.5
10 PasMmHOXeEHME U pa3BUTHE OPIraHU3MOB 8 1.5
1 ['eneTnka — Hayka O HACIEACTBEHHOCTH U ) 0.5
M3MEHYUBOCTH OpTraHU3MOB
12 3aKOHOMEPHOCTH HACJIECCTBEHHOCTH 10 1
13 3aKOHOMEPHOCTH U3MEHYHUBOCTH 6 1
14 ['eneruka yenoBeka 3 0.5
15 Cenexuusi OpraHu3MoB 4 1
16 buoTtexHonorus u cuHTeTHYECKast GMOI0rUs 4
17 PeszepBHOE Bpemst 1
OBUIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 102 0 13
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11 KITACC

KoumnuecTBo 4yacos DJIeKTPOHHBIE
HanmenoBanue pa3aejioB M TeM (uudposrie)
Ne n/mm Konrpoasubie | IlpakTnueckue
NPOrpaMMblI Bcero o0pa3oBaTe/bHbIE
padoThI padoThbI
pecypchbl
| 3apokIeHUE U PA3BUTHE IBOJIIOLMOHHBIX 4
IpeJCcTaBIeHN B ONOJIOTHH
2 MukposBosnronus U €€ pe3ybTaTsl 14 2
MakposBostonus U €€ pe3yabTaThl 6
[TpoucxoxaeHue u pa3BUTHE )KU3HU Ha
4 15 1.5
3emiie
5 IIpoucxoxacHUE YET0BEKA — AaHTPOIIOTEHES 10 1
OKOJIOTUSl — HayKa O B3aMMOOTHOIICHUSX
6 OPraHU3MOB U HaJOPraHU3MEHHBIX CUCTEM 3 0.5
C OKpYKarollei cpeaoi
7 Opranu3Mel U cpeia OOUTaHUS 1.5
DKOJIOTHSI BUJIOB U MOIYJISILIUNA 0.5
DKOJIOTHA COOOIIECTB. DKOJIOTHUECKUE
9 H 12 0.5
CUCTEMBI
10 buocdepa — rmobanbHas s3kocucTema
11 UYenoBek U OKpyxarolias cpena
12 Pe3epBHOE Bpems
OBUIEE KOJIMYECTBO YACOB IIO ITPOTPAMME 102 0 7.5
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IHOYPOYHOE IINTAHUPOBAHUE

10 KIIACC
KonnuyectBo yacos DJICKTPOHHBIE
Ne Hara uudpoBbie
Tema ypoka Konrtpoasubie | Ilpakrnuyeckue
n/n Bcero H3y4YeHHSA o0pa3oBaTe/bHbIE
padoThI padoThI
pecypchbl
buonorus kak KOMIUIEKCHas HayKa U
1 1 https://m.edsoo.ru/863e632a
KaK 9acTh COBPEMEHHOI'0 00IIIeCTBa 01.09.2025
2 JKuBble cucTemMBbl M UX CBOMCTBA 1 03.09.2025 https://m.edsoo.1u/863e6564
YpoBHEBast OpraHu3aIys JKUBBIX
3 1 https://m.edso0.ru/863e6564
cucTem 04.09.2025 | OO0
HcTopust OTKPBITHS M U3yUECHUS
4 1 https://m.edsoo.ru/863e6e88
kieTku. Knerounas teopus 08.09.2025 PEARLECE00.IEERSERS
Meroas! MOJIEKYISAPHOU U KJIIETOYHON
ouonorun. [IpakTrdeckas padora
«M3y4eHre METOI0B KJIETOYHOU
5 1 0.5 https://m.edsoo.ru/863e6122
ouosoruu (xpomarorpadus, 10.09.2025 DSILECS00 s
anekTpodopes, mupdepeHIaILHOE
ueHtpudyruposanue, I[1LIP)»
6 XUMUYECKUH COCTaB KIIETKU 1 11.09.2025 https://m.edsoo.ru/863e674e
MuHepanbHbI€ BeIeCTBa KJIETKU, UX
7 1 https://m.edsoo.ru/863e674
Ouosornueckas pojib 15.09.2025 PELEE00.HE0ER e
Opranuyeckue BelecTBa KIeTKH —
8 6enku. JlabopaTopnas padora 1 0.5 17.09.2025 https://m.edso00.ru/863e6b72

«OO0HapyxeHHe OeJIKOB ¢ IOMOLIbI0
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Ka4C€CTBCHHBIX peaKIII/II\/’I))

CaoiicTBa, KaccupuKanus u

9 https://m.eds00.ru/863e6b72
¢yHKIMN O€IKOB 18.09.2025 E— s
Opranuueckrie BEIIeCTBa KIETKH —

10 https://m.eds00.ru/863e¢6870
VTIEBOMbI 22.09.2025 | e REEO0MERSE
Opranuveckrie BEIIeCcTBa KIICTKH —

11 https://m.eds0o.ru/863e6b72
HIAB 24092025 | O REO0HIERSS
Hyxkneunossie kucnotel. [JHK u PHK.

JlaGopaTopHas pabota

12 «HMccrnenoBanne HyKJIEHHOBBIX 0.5 25.09.2025 https:/m.edsoo.ru/863e6d5¢
KHCJIOT, BBIJICJIEHHBIX U3 KJIETOK
Pa3TUYHBIX OPTaHU3MOBY

13 Crpocrme u pynimn ATD. Jpyrne https://m.edsoo.ru/863e6d5c¢c
nykieosunrpudocdarsr (HTD) 29.09.2025
CexBenupoBanue JJHK. MeToibt

14 ) )

TCHOMUKH, TPAHCKPUTITOMHKH 01.10.2025
MPOTEOMHKHU
1 M 7
5 €TO/IbI CTPYKTYPHOI OHOIIOTHH 02.10.2025

16 Tunel ketok. [Ipokapuornueckas
KJIETKa 06.10.2025
CtpoeHue 3yKapuoTHUECKOH KIETKH.

17 [IpakTuyeckas padora «M3yuenue 0.5 08.10.2025 https://m.eds00.ru/863e6£f0
CBOMCTB KJIETOYHOU MEMOpaHbI» o

18 [ToBepXHOCTHBIN anmapar KJIETKU 09.10.2025 https://m.eds00.ru/863e6ff0
OnHoMeMOpaHHBIEC OPTAHOUIBI

1 . https://m.edsoo.ru/863e716

? kietku. [IpakTrueckas padora 05 13.10.2025 PEILEER00 SR8
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«I/IsyquHe JABUXXCHUA NUTOIIJIa3MbI B
PACTUTCIIBHBIX KICTKAX»

20

[TomyaBTOHOMHBIE OpraHOW/IBI
KJICTKH: MUTOXOHJIPUH, TIACTUIBI.
JlaboparopHast pabota
«HccnenoBanue mia3mMonusa u
JIeTIIa3MOJIN3a B PACTUTEIbHBIX
KJIETKaX»

0.5

15.10.2025

https://m.edso0.ru/863e716¢

21

HemeMmOpaHHbIle opraHoubl KI€TKH

16.10.2025

https://m.edsoo.ru/863e716¢

22

Crpoenue u pyHKIUH siapa

20.10.2025

https://m.edsoo.ru/863e716¢

23

CpaBHuTeNbHAS XapaKTepUCTHKA
KJIETOK 3yKapuoT. JJabopaTtopHast
pabota «/3yueHue CTpOeHHUs KIETOK
Pa3IMYHbIX OPraHU3MOBY

0.5

22.10.2025

https://m.edsoo.ru/863e716¢

24

ACCUMUIISIINS U TUCCUMMIISIIUS —
JIBE CTOPOHBI MeTaboau3Ma. Turbl
obmeHa BemiecTB. JJaboparopHas
pabora «3ydyeHune KaTaauTHIECKON
AKTUBHOCTH ()EPMEHTOB (Ha IpUMEpE
aMUJIa3bl WK KaTanasbl)»

23.10.2025

https://m.edsoo.ru/863e766¢

25

DepMEHTaTUBHBIN XapaKTep peakuui
KJIETOYHOT'O METa00In3Ma.
JlaGopartopHas pabora «3ydyeHnue
(hepMEHTaTUBHOTO PACHICTIIICHUS
MEPOKCH/Ia BOJIOPO/IA B
PaCTUTENLHBIX U )KUBOTHBIX KJIETKAX)

0.5

05.11.2025

26

BCJIKI/I—aKTI/IBaTopBI H OeJIKH-
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MHTUOUTOPBI 06.11.2025

27 ABTOTpOQHBIN THIT 0OMEHA BEIIECTB 10.11.2025 https://m.edsoo.ru/863e766¢

28 DOoTOCHHTE3 12.11.2025 https://m.eds00.ru/863e766¢
XemocuHtes. JlabopaTopHas pabota

29 «CpaBHeHue mporeccoB (poTocuHTE3a 0.5 13.11.2025 https://m.edsoo.ru/863e766¢
¥ XEMOCHHTE3a» o
AHa3poOHbBIE OpraHu3Mbl. Bubl

30 Oposkena. Jlabopatopas padora https://m.eds00.ru/863e7¢98
«CpaBHEHHE POLIECCOB OPOKEHUS U 17.11.2025
JIBIXAHUS)
AdpoOHBIE OpraHU3MBbI. DTaIlbl

31 https://m.edsoo.ru/863e7¢98
HHEPreTUYecKoro ooMeHa 19.11.2025 PRARLEE00 =
DHeprus MeMOPaHHOTO TpaTueHTa

32 npotoHoB. Cunrte3 AT®: pabora https://m.eds00.ru/863e7c¢98

. 20.11.2025

npoToHHON AT®-cuHTa3bI

33 Peakuuu maTpuyHOro cuHTe3a 24 11.2005 https://m.edsoo.ru/863e796e
Tpanckpunuus — MaTpUYHBII

4 https://m.eds00.ru/863¢796

3 cunres PHK 26.112025 | O EEO0TIERIEERE

35 Tpancnsuus u e€ 3rarnbl 27 11,2025 https://m.edso00.ru/863e796¢
KoaupoBanue amuHokucnor. Posb

36 https://m.eds00.ru/863¢796
pubocom B OmocuHTe3e Oenka 01.12.2025 PRAILEE800 SEE

37 OpraiH3auiti refoMa y HpOKapHoT i https://m.edsoo.ru/863e¢796e
JYKapuoT 03.12.2025

38 MonexysapHbIE MEXaHU3MBbI https://m.edsoo.ru/863e796e
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9KCIIPECCUU T€HOB Y AYKApHOT

04.12.2025

Bupycsl — HeksieTouHbIe (POpMBI
XKHU3HU U OOJIUTaTHBIE TTApa3UTHI.

39 0.5 https://m.edsoo.ru/863e7540
[IpakTuueckas padora «Coznanue 08.12.2025 PEILEER00 s
MOJIENIA BUPYCa»
40 Bupyctibie 3a60HeBanHH ACTOBCRA, https://m.edsoo.ru/863e¢7540
’KUBOTHBIX, PACTEHHI 10.12.2025
Hanotexnonoruu B 6uonoruu u
41 https://m.edso0.ru/863e¢7540
MeuIHe 11122025 | REEO0ERsE
i https://m.edsoo.ru/863e81b6
42 JKU3HEHHEIN IIUKIT KIIETKHA 15.12.2025 ps://m.edsoo e
43 Marpuunsiii cunte3 JJHK 17.12.2025 https://m.edso00.ru/863e81b6
Xpomocomsl. JIaboparopnas paborta
44 «M3y4yeHre XpoOMOCOM Ha TOTOBBIX 0.5 18.12.2025 https://m.edsoo0.ru/863e81b6
MHKpOIIpeTiapaTax» o
45 Jlenenue KIETKH — MHUTO3 22122025 https://m.eds00.ru/863e81b6
Tunsl kierok. Kapuokunes u
nurokuHes. JlaboparopHas pabota
46 0.5
«Habmnronenrne MuTo3a B KJIeTKax 24.12.2005
KOHYMKA KOpEIIKa JIyka (Ha TOTOBBIX
MUKpOMperaparax)»
47 Perynsiust )KU3HEHHOTO KA
KJIETOK 25.12.2025
4
8 OpranusMm Kak €IMHOE LEN0e 9.12.2025
49 Tkanu pactenuii. JlaboparopHas 0.5
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pabota «3yueHue TkaHen pacTeHU

12.01.2026

TkaHU )XKMBOTHBIX U YEJIOBEKA.

50 Ha60pvaT0pHaﬂ pabora «13yuenue 0.5 14.01.2026

TKaHe! KUBOTHBIX)»

Opranbl. CUCTEMBI OPTaHOB.

1 .

5 JlabGopaTtopHas paboTta «l3ydeHue 0.5 15.01.2026

OpraHOB I[BETKOBOT'O PaCTEHUS
52 Ornopa Tena OpraHu3MoB 19.01.2026
53 JIBr>keHre opraHu3MoB 21.01.2026
54 [Iuranue oprann3MoB 22.01.2026
55 [Iutanue MO3BOHOYHBIX KUBOTHBIX.

[TumeBapuTenpHas cucTema 4yeiaoBeKa 26.01.2026
56 JpIXaHue OpraHu3MoB 78.01.2026
57 JpIxaHue MO3BOHOYHBIX JKUBOTHBIX U

YeoBeKa 29.01.2026
58 TpaHcnopT BEHIeCTB y OpraHU3MOB 02.02.2026
59 KpoBeHnocHas cucrema mo3BOHOYHBIX

JKMUBOTHBIX U YEJIOBEKA 04.02.2026
60 Brinenenne y opranusMoB 05.02.2026
61

3amura y opraHu3MoB 09.02.2026
62 HNMMyHHas cucteMa 4yeloBeka
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11.02.2026

PaznpaxuMocThb 1 perynsauus y

63
OpraHu3MOB 12.02.2026
I'ymopanbHas perynsuus u
4
6 SHAOKpPUHHAS CUCTEMA )KUBOTHBIX U 16.02.2026
YeloBeKa
65 O
OPMBI Pa3MHOKEHHUSI OPTraHU3MOB 18.02.2026
66 [TonoBoe pa3MHOXKEHHE 19.02.2026 https://m.eds00.1ru/863e81b6
67 Meiio3 75.02.2026 https://m.eds00.ru/863e81b6
I'amerorenes. O6pa3oBanue u
pPa3BHUTHE TOJIOBBIX KJICTOK.
68 JlaGoparopHas pabora «3ydyeHue 0.5 26.02.2026 https://m.edsoo.ru/863e81b6
CTPOEHHS MOJIOBBIX KIETOK Ha
TOTOBBIX MHUKpOTIpENapaTax
WNHnnBunyansHOE pa3BUTHE
https://m.eds00.ru/863e81b6
69 OpPraHu3MOB — OHTOTE€HE3 02.03.2026 DELECE00.MUE02E
70 3aksajKa OpraHoB U TKaHEeH U3
3apOIBIIIEBHIX JINCTKOB 04.03.2026
PocT u pa3BuTHE JKUBOTHBIX.
JlaGopaTopHas pabota «BrIsiBIIeHHE
71 . 0.5
MIPU3HAKOB CXOJICTBA 3apOABIIIECH 05.03.2026
MMO3BOHOYHBIX JKHBOTHBIX»
PasMHOkeHUE U pa3BUTHE PACTCHU.
72 Jlab 0 C 0.5
aboparopnas pabora «CTpoeHue 09.03.2026

OpTraHOB PA3MHOKCHU BBICHIUX
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pacTeHui»

73

I/ICTOpI/ISI CTAHOBJICHUA U PA3BUTHUS
TCHCTUKH KaK HAaYKU

11.03.2026

https://m.edso00.ru/863¢8878

74

OCHOBHBIC TIOHSITHS U CUMBOJIBI
reHeTuku. JlaboparopHas pabota
«/Ipo3oduna kak 0ObEKT
TCHETUYECKUX UCCIICIOBAHUID

0.5

12.03.2026

https://m.eds00.ru/863e8878

75

3aKOHOMEPHOCTH HaClIeJJOBAHUS
npu3HaKoB. MoHorubpuaHOE
ckpemuBanue. [Ipaktuueckas padora
"N3ydyeHue pe3yabTaToB
MOHOTHOPUAHOTO CKpPEIMBAHUS Y
npo30¢puiisr"

0.5

16.03.2026

https://m.edso00.ru/863e8878

76

]_[I/ITOJ'IOFI/ILICCKI/IC OCHOBBI
MOHOFI/I6pI/II[HOFO CKpCIIMBaHUA

18.03.2026

https://m.eds00.ru/863e8878

77

AHanmm3upyolee CKpelBaHue.
Henonnoe noMuHupoBaHue

19.03.2026

https://m.eds00.ru/863e8878

78

JluruGpuHoe cKkperrBaHme.
[IpakTrueckas pabora «M3yueHue
PE3yNbTaTOB TUTHOPUIHOTO
CKpEIIMBaHUA Y APO30(PUIIBI»

0.5

23.03.2026

79

IluTonornyeckre OCHOBEI
TUTHOPHUTHOTO CKPEIIUBAHUS

25.03.2026

80

ClerUieHHOE HaclIeTI0OBaHHEe
MPU3HAKOB

26.03.2026

81

XpOMOCOMHas TEOpUs
HACJIeICTBEHHOCTH

06.04.2026

82

T'eneTuka momna
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08.04.2026

&3

T'eroTun kax 1enocTHas cucreMa

09.04.2026

84

I'enernueckuii KOHTPOJIb pa3BUTHUA
paCTeHHfI, JKHMBOTHBIX U YCJIOBCKA

13.04.2026

85

H3MeHunBOCTh NpU3HAKOB. Bubl
U3MEHYUBOCTU

15.04.2026

https://m.edsoo.ru/863e8efe

86

MonudukarnronHas H3MEHYHBOCTh

16.04.2026

https://m.edsoo.ru/863e8efe

87

BapranyvoHHBIN psil M BaApUALIMOHHAS
kpuBas. Jlaboparopnas pabota
«HMccnenoBanne 3akOHOMEPHOCTEN
MOAU(PHUKAITIOHHON U3MEHUYUBOCTH.
[TocTpoeHune BapraliMOHHOTO psiia U
BAPUALIMOHHON KPUBOM»

0.5

20.04.2026

https://m.edsoo.ru/863e8efe

88

I'enoTunuyeckass U3AMEHYMBOCTb.
KoMOunaTnBHas N3MEHYHUBOCTh

22.04.2026

https://m.edsoo.ru/863e8efe

89

MyTtanroHHas U3MEHYUBOCTb.
[IpakTuueckas padora «MyTtauuu y
po30¢ bl (Ha TOTOBBIX
MHKpOIIpernaparax)»

0.5

23.04.2026

https://m.edsoo.ru/863e8efe

90

3aKOHOMEPHOCTH MYTallMOHHOI'O
npoiiecca. DJMUTCHETHKA U
SIIUTICHOMUKA

27.04.2026

https://m.edsoo.ru/863e8efe

91

I'eneruka uyenoseka. [IpakTuueckas
pabota «CocTaBlieHHE U aHAIHU3
POAOCIOBHOMN

0.5

29.04.2026

92

MeTtoabl MEUITMHCKON T€HETUKU
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30.04.2026

3HadeHUe MEIUIIMHCKON T€HETUKU B

93 1
MPEAOTBPAIEHUN U nequpr 04.05.2026
TeHETUYECKUX 3a00JIeBaHUH UeIOBEKa
OCHOBHBIE OHSATHUS CETCKIIH.
Jlab 0 n
94 ADOpATOpHAT paboTa « 3yq€HHe 1 0.5 https://m.edsoo.ru/863e9214
COPTOB KYJIbTYPHBIX PACTCHUHN U 06.05.2026

nmopoa AOMalIHUX KUBOTHBIX)

Metoapl CENeKIIMOHHON padOTHI.
95 JlaGopartopnas pabora «3ydyeHnue 1 0.5 07.05.2026 https://m.edsoo.ru/863¢9214
METOJIOB CEJICKITUU PACTCHHIN T

JlocTrKeHHUsI CeNeKIUN paCTEHUN 1
96 KUBOTHBIX. [IpakTueckas pabora 1 11.05.2026 https://m.edsoo.ru/863¢9214
«[TpuBuBKa pacTeHHII» o

CoxpaHenue, u3y4eHue u

97 HUCIIOJIb30BaHUE TeHETUUECKUX 1 13.05.2026 https://m.eds00.ru/863¢9214
pecypcoB

buorexHosorus xak Hayka ¥ oTpacib
npousBojcTBa. [IpakTuueckas padora

98 1 0.5 https://m.edsoo.ru/863¢9214
«M3y4eHne 00beKTOB 14.05.2026 DEAILEE800 s
OMOTEXHOJIOTHI»

OcHOBHbIE HaNpaBICHUS

%9 CHHTETHYECKOU OHOJIOrUH ! 18.05.2026 huips://r0.eds00.10/863¢9214

100 XpOMOCOMHAsI M TeHHAsl MHKEHEPUS 1 20.05.2026 https://m.edsoo0.ru/863¢9214

101 MeaunuHcke OMOTEXHOIOTHH 1 21.05.2026

102 PesepsHbiii ypok. [loBTOpenue, 1
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00001IeHHEe, CHCTEMATH3AIIAS 3HAHUI

25.05.2026

OBIIEE KOJIMYECTBO YACOB I1O
[TPOIT'PAMME

102

13.5
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11 KITACC

KoumnuectBo yacos DJIEKTPOHHbIE
Neo Hara nupposbie
Tema ypoka Konrpoabnsie | IlpakTuyeckue
n/n Bcero H3y4YeHHSA o0pa3oBaTe/IbHbIE
padoTsI padoTbI
pecypchbl

1 OontonmonHas Teopus Y. JlapBuHa 1 02.09.2025 https://m.edsoo.ru/863ea20e
JIBMoKyIIME CUITBI 3BOJIIOLIMU BUJIOB

2 1 https://m.edsoo.ru/863ea20
110 U. Jlapsuny 03.09.2025 | L eCSO0ERSEAsE
Bopnba 3a cymecTBoBanue,

3 €CTECTBEHHBIN U HCKYCCTBCHHBIN 1 04.09.2025 https://m.edsoo.ru/863e9cle
oToop
S o

4 OPMUPOBAHIE CHITETHACCKON 1 https://m.edsoo.ru/863e9cle
TEOPUU IBOJIIOLIUU 09.09.2025

5 OTAIEL SBOOIHMOHHOTO MPONeCea: 1 https://m.edsoo.ru/863e9cle
MHUKPOAIBOJFOIUS K MAaKPOIBOJTIOIIHS 10.09.2025

6 [Tomyssius — sneMeHTapHast |
€IVHULA 3BOJIIOLIUN 11.09.2025
3aKOH reHEeTHYECKOT 0 paBHOBECHS
JIx. Xapau, B. BaitnOepra.

7 Jlab 0 B 1 0.5

aboparopnas paboTa <j BISIBIICHHE 16.09.2025

U3MEHYUBOCTHU Y 0CO0€ 0JTHOTO
BUIA»

8 C) 1

JeMEeHTapHbIe (PaKTOPHI SBOJIIOLIUN 17.09.2025

9 Oddext ocoBarens. Dpdext |

OYTBUIOYHOT'O IOPJIBILIKA 18.09.2025
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10

Murpauyu. M3011uu nomysisiuuid:
reorpaduyeckas, OnoJIorunyecKas

23.09.2025

https://m.edso0.ru/863e9cle

11

EcrecTBennsbIit oT00p —
HaIpaBJISIOMUNA (HaKTOp IBOTIOIUN

24.09.2025

https://m.eds00.ru/863e99¢6

12

[TonoBotii oT6op

25.09.2025

13

[IpucnocoOaeHHOCTh OPraHU3MOB
KaK pe3yabTaT MUKPOBOJIOIUH.
JlaboparopHas pabota «13ydeHue
apoMop(h030B 1 UANOATANTAIUN Y
pacTeHUI 1 )KUBOTHBIX»

0.5

30.09.2025

14

[Tpumeps! mpucnocobaeHuit y
OpraHu3MoB: Mopdosornieckue,
¢dusnonoruueckue, OHOXUMUYECKHE,
noseneHyueckue. JlaboparopHast
pabora «IIpucnocobnenus
OpPTraHU3MOB M X OTHOCHTEJIbHAS
1eJIeCO00Pa3HOCThY

0.5

01.10.2025

https://m.eds00.ru/863e99¢6

15

Bupn, ero xpurepuu u CTpykTypa.
JlaboparopHas pabota «CpaBHEHHE
BUJIOB TI0 MOP(OIOTHYECKOMY
KPUTEPHIO)

0.5

02.10.2025

16

Crpykrypa Buza

07.10.2025

17

Bunoobpa3oBanue Kak pe3yabTar
MHUKPOIBOJIOLUU

08.10.2025

18

CBs13b MUKPO3BOJIIOLIUY U
SMUIEMHUOJIOTHH

09.10.2025
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19

Makpo3BOTIOLHS.
[TaneoHTONOrMYECKHE METO B

14.10.2025
W3Yy4YEHUs IBOJTIOIUN
buoreorpaduueckue MeToab!
20
W3Y4YCHUS IBOJTIOIIAN 15.10.2025
DOMOPHOJIOTHYECKUE U
21 -
CPaBHHUTEIHLHO-MOP(}OIOTHIECKHE 16.10.2025
METO/Ibl U3YUYEHUS DBOJTFOIIAN
MouekynspHO-TeHETHIECKHE,
22 6u1o €CKHE U MaTEMaTUUECKHE
HOXUMHUYECKUE U MATEMATHUECKHU 21.10.2025
METObI U3yUEHUS IBOTIOIIUN
23 06
[I1e 3aKOHOMEPHOCTH DBOJIOIIUN 2102025
AnanTuBHAs paguanus.
24 H
€pPaBHOMEPHOCTH TEMITOB 73.10.2025
SBOJIIOIH
HayuHble runoTes3sl NPOUCXOKIACHHUS
https://m.edsoo.ru/863ea5ab
25 JKH3HH Ha 3eme 28.10.2025 | o LECS00MIEAAN
JloHay4YHBIC TIPEICTABIICHHS O
26 https://m.edsoo.ru/863ea5a6
3apOKJICHUH KU3HU 29.10.2025 DS:AAILECS00-M €84
OCHOBHBIE TaNbl HEOPraHUYECKOM
27 https://m.edsoo.ru/863ea5a6
3BOJIIOIIMN 30.10.2025 PE.N.E0500 caa
28 ['unoTe3bl 3apOKIACHUS KU3HU 05.11.2025 https://m.edsoo.ru/863ea5a6
Hcrtopus 3emiin 1 MeTOBI €€
29 nsyaennus. Jlabopatopras padora 0.5 https://m.edsoo.ru/863ea5a6
«M3ydeHue U onucaHue UCKOIAeMBbIX 06.11.2025

OCTATKOB APCBHUX OPIraHU3MOBY
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HauanbHbie 3Tansl OpraHuuecKon

30 SBOJIIOIIUHA 11.11.2025
31 DBOJTIOHS 3YKAPHOT 12.11.2035
OcHOBHBIE 3TaIlbl YBOJIOLUU
pacturensHoro mupa. [Ipaktudeckast
32 pabora <<H3y‘IeHI/Iev0CO6eHHOCTCI/I 0.5 13.11.2005
CTPOCHHMS PACTCHHI Pa3HBIX
OTJICIIOBY»
3 OcCHOBHBIE ATaIbI HBOJIIOLUN
JKUBOTHOT'O MUpa 18.11.2025
DBOJTIOLIHS )KUBOTHBIX.
34 [IpakTrueckas pabora «M3yueHue 0.5
0COOEHHOCTEH CTpOEHUS 19.11.2025
MMO3BOHOYHBIX JKHUBOTHBIX)
15 Pa3BuTHe ®%U3HU HA 3eMJIe 110 IpaM U
nepuoamM 20.11.2025
MaccoBble BBIMUpaHHS —
36
3KOJIOTUYECKHUE KPU3HUCHI MTPOLILIIOTO 25.11.2025
37 CoBpeMEeHHbIN YKOTOTUYECKU I
KpPHU3HUC, €ro 0COOEHHOCTH 26.11.2025
18 CoBpeMeHHas cuctemMa
OpPraHUYECKOTO MUpa 27.11.2025
19 OcHOBHBIE CUCTEMATUYECKHE TPYTIIBI
OpraHU3MOB 02.12.2025
40 AHTPOIOJIOTHS — HayKa O YEJIOBEKE 03.12.2025 https://m.edsoo.ru/863eac2c
41 PazBuTue npeacrasinenHuii o https://m.edsoo.ru/863eac2c
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IMPOUCXOKIACHUHN YCIIOBEKA

04.12.2025

MecTo uenoBeka B cucteme
opraHuueckoro mupa. Jlaboparopras

42 abota «/3ydyenne ocooeHHOCTEH 0.5
P " 09.12.2025
CTPOCHUSI CKEJIeTa YelloBeKa,
CBSI3aHHBIX C IPSIMOXOXKICHUEM»
43 JIBrKy1ye Cuiibl aHTPOIIOTeHe3a 10.12.2025 https://m.edsoo.ru/863eac2c
CootHomieHre GMOTOTHYECKUX U
44 COLIMATILHBIX (PaKTOPOB B https://m.edsoo.ru/863eac2c
11.12.2025
aHTpOIIOreHe3e
45 OcHOBHBIE CTa aHTpoOIIOreHe3a
HOBHBIC CTAJIMW QaHTPOITOTSH: 16.12.2005
46 I1
QJICOTCHETUKA U ITaJICOTCHOMHKA 17.12.2005
47 OBOIIOIUSA COBPEMEHHOI'O YEI0OBEKa
18.12.2025
Yenoseueckue pacel. [Ipakrnueckas
48 pabota «/3y4eHne 3KOI0rnIecKix 0.5 23.12.2005 https://m.edsoo.ru/863eaca2
aJanTanil 4eI0BEeKa o
MeKTUCIUTITHHAPHBIC METOIbI
49 https://m.edsoo.ru/863 2
AHTPOIIOJIOTUH 24.12.2025 DSMLECS00 cacs
50 3
apoKJIeHUe U pa3BUTHE SKOJIOTUU 25.12.2005
Mertoapl sxosiorun. JlaboparopHast
51 pabora «3ydeHue MeTo10B ) 0.5 30.12.2025 https://m.edsoo.ru/863eafec
9KOJIOTHUECKUX HCCIICIOBAHUI
52 3HauYeHHE HKOJIOTUYECKUX 3HAHUI https://m.edsoo.ru/863eafec
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JUUIA JeJIOBEKa

13.01.2026

53

Okonoruyeckue HakTopsl

14.01.2026

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

54

Abuotnueckue aktopsl. CBeT Kak
IKOJIOTUYECKUHN (PaKTOp.
JlaboparopHas pabora «BrisiBiIcHHE
NPUCTIOCOOJICHUI OpPraHU3MOB K
BIIUSTHUIO CBETa»

0.5

15.01.2026

55

AOGuoTtnveckue GakTopsl.
TeMmneparypa Kak SKOJIOrMYECKHiI
(daxTop. JlaboparopHas padora
«BplisgBrIEHUE TPUCTIOCOOICHUIM
OpPTaHU3MOB K BIHSIHUIO
TEMIepaTyphbI»

0.5

20.01.2026

https://m.edsoo.ru/863eb10e

56

AbuoTtnueckue GpakTopsl. BnaxHocTh
KaK 2KOJIOTUYECKHH (paxTop.
JlaGopartopHas pabota
«AHaTOMUYECKHE OCOOEHHOCTH
pacTeHuil U3 pa3HbIX MECT OOMTAHHSD»

0.5

21.01.2026

https://m.edsoo.ru/863eb10e

57

Cpenpl 00MTaHUS OPraHU3MOB

22.01.2026

58

buonornueckue puTMsl

27.01.2026

https://m.edsoo.ru/863eb10e

59

’Kuznennsle popmMbl OpraHM3MOB

28.01.2026

60

buotnueckue paxTopsl

29.01.2026

61

3HaYeHnEe OMOTHUECKUX

MNepenaH yepes napok 03.02.2026 10:47 GMT+03:00;

597308a2-23fd-41de-9fa2-a3d424c44613

CtpaHuua 66 13 91 @




B3aMMOJCUCTBUH IS
CYILIECTBOBAHUS OPTraHU3MOB B Cpelie
oburanus

03.02.2026

DKOJOTUYECKHE XapaKTEPUCTUKU

62
MOYJISIIIAH 04.02.2026
OcHoOBHBIE TOKA3aTeNH MOMYSIUU:
63 YHCJIEHHOCTD, IJIOTHOCTb, 05.02.2026 https://m.edsoo.ru/863eb46a
BO3pacTHas U MOJI0Basl CTPYKTypa
OcHoBHbIE TOKA3aTeNN MOMYJISALIHNN:
64 b 9 b
POKIaEMOCTh, IPUPOCT, TEMI POCTA 10.02.2026
CMEpPTHOCTb, MUTPALIUU
65 DKOJIOrM4ecKas CTpyKTypa
MOMYJISILUU 11.02.2026
66 JlnHaMyKa nonyJsiiuy 1 e€
peryJsnus 12.02.2026
67 KpuBbie pocta yricneHHOCTH
nonysiiuu. KpruBble BbDKUBaHUS 17.02.2026
DKOJIOTHYeCcKasi HUIIIA BUJIA.
68 JlaboparopHast pabota 0.5
«IIpucmocobieHns CeMsH pacTeHUN ' 18.02.2026
K PacCceleHuIo»
B .
69 U]l KaK cUcTeMa MOonmyJsiiui 19.02.2026
3aKOHOMEPHOCTH MOBEJICHUS U
70 https://m.eds00.ru/863eb46
MUIPALMi )KUBOTHBIX 24.02.2026 PE.N.E0500 S
Coo011ecTBO OpraHU3MOB —
71 https://m.edsoo.ru/863eb46
GHoLEHO3 25.02.2026 | oo RSt
72 DKocucTeMa KaK OTKPBITas CUCTEMa
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26.02.2026

KpyroBopor BemecTs 1 NOTOK

73

9HEPTUU B DKOCHUCTEME 03.03.2026
4

7 OCHOBHBIE ITOKA3aTENN SKOCUCTEMBI 04.03.2026

75 DKOJOTUYECKHE TUPaMU/IbI 05.03.2026

76 N3menenns cooOmecTB —
CYKLECCUHU 10.03.2026
IIpupoIHBIE SKOCUCTEMBI.

77 DKOCUCTEMBI 03€P 1:1 pex. 11.03.2026
DKOCHUCTEMBI MOPEN U OKEAHOB
[IpupoIHBIE SKOCUCTEMBL.

78 DKOCHUCTEMBI TYHJIP, JIECOB, CTETICH, 12.03.2026
ITyCTHIHB

79 AHTpPOIIOT€HHBIE SKOCUCTEMBI 17.03.2026
Ypboakocucremsl. [Ipaktuyeckas

" .

80 pabota «/3ydeHne 1 onrcanue 0.5 18.03.2026
yPOOIKOCHUCTEMBI
3aKkOHOMEPHOCTH (hOPMUPOBAHHS

1 o .

8 OCHOBHBIX B3aUMO/JICHCTBUI 19.03.2026
OpPraHU3MOB B SKOCHCTEMAax
MexaHu3MEI BO30EHCTBUS
3arpsi3HEHUN pa3HbIX TUIIOB Ha

82 CcyOOpraHU3MEHHOM, 24.03.2026

OpPraHU3MEHHOM, NTONYJISUOHHOM U
9KOCUCTEMHOM YPOBHSIX
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buocdepa — obmennanerapuast

83 o0oJiouka 3emiu 25.03.2026
’4 VYuenne B. U. BepHanckoro o

ouochepe 26.03.2026
25 3aKOHOMEPHOCTH CYIIECTBOBAHUS

o6uochepst 07.04.2026
26 Kpyrosopots! BemecTs u

OMOTCOXMMHYECKHE IIUKIIBI 08.04.2026
27 3oHanbHOCTH Onochepsl. OCHOBHBIE

OHOMBI CyIIN 09.04.2026
88 YcToituuBoCcTh OHochephl 14.04.2026
29 DKOJOTUYECKHE KPU3UCHI U UX

MIPUYUHBI 15.04.2026
90 Bo3zaeiicTBue uenoeka Ha 6nochepy 16.04.2026
91 AHTpPOIIOT€HHOE BO3/ICHiCTBHE Ha

PaCTUTEIBHBIN U )KUBOTHBIA MUD 16.04.2026
92 OxpaHa npupoibl 21.04.2026
93 OCHOBHBIE TPUHIIUIBI YCTOUYUBOTO

pa3BUTHS YEJIOBEYECTBA U IPUPOIBI 22.04.2026

PannonaneHO€ IprUpo0NI0Ib30BaHKE

4

# | e G
95 O600611eHue 10 TeMe

«MHUKpPOIBOIIOLHS U €€ PE3yIbTATHI» 28.04.2026
96 O600611eHue 1o Teme
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«Maxkpo3BOIIOLHS U €€ Pe3yIbTaTh»

29.04.2026

97

O00011IeHIE 10 TEME
«[IpoucxoxaeHNE U Pa3BUTHE KU3HU
Ha 3emie»

30.04.2026

98

O00011eH e 10 TEME
«[IpoucxoxaCHHE YeTOBeKa —
AQHTPOITOTCHE3Y

05.05.2026

99

0O0001eHre o TeMe «IKOJIOTHS —
HayKa O B3aHMOOTHOIIICHUSIX
OpPTraHUu3MOB»

06.05.2026

100

O6006menue mo reme «OpraHu3mMel 1
cpena oOuTaHUs»

07.05.2026

101

0O0001IeHrE 110 TeEME «DKOJIOrUs
BUJIOB U TTOMYJISLIUAN)

12.05.2026

102

O6o006menue o Teme «buochepa —
riao0anabHast SKOCUCTEMAY

13.05.2026

OBLIEE KOJIMYECTBO HYACOB I1O0
I[TPOIT'PAMME

102

7.5
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MPOBEPSEMBIE HA EI'D 110 BUOJIOI'MU TPEBOBAHUS K
PE3YJbTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJBbHOMN
IMPOT'PAMMBI CPEJHETO OBILIEI'O OBPA3OBAHUS

Kon
MPOBEPSIEMOT0
TpeOoBaHUs

IIpoBepsiemble TPeGOBaHNsI K MPeIMETHBIM Pe3yJ1bTATaM 0CBOEHHS
OCHOBHOIi 00pa30BaTe/IbHON NMPOrpaMMbl CPe/IHEro 0011ero
o0pa3oBaHusi

CdopmupoBaHHOCTH 3HAHUN O MECTe U POJM OUOJOTUU B CHCTEME
€CTECTBEHHBIX HayK, B dbopMupoBaHuu COBpEMEHHOMU
€CTeCTBEHHOHAYYHOW KapTHUHBI MHUpA, B IO3HAHWU 3aKOHOB MPUPOABI U
pElIeHUH KU3HEHHO BAXKHBIX COLUAIbHO-3TUUYECKUX, SKOHOMUYECKUX,
IKOJIOTHYECKUX TPOOIIEM YEeIIOBEUECTBA, a TAKXKE B PEIICHUU BOIIPOCOB
paloOHaIBLHOTO MPUPOAONOIB30BaHNUs, B (HOPMUPOBAHUN LIEHHOCTHOTO
OTHOIIEHUS K MPUPOJIE, OOIIECTBY, YEIIOBEKY; O BKJIaJ€ POCCUUCKUX U

3apyOEKHBIX YIEHBIX — OMOJIOTOB B Pa3BUTHE OUOIOTHH

Bnagenue cucremoii 3HaHMI 00 OCHOBHBIX METOAAaX HAYYHOTO
IO3HaHUWs, HCIIOJIBb3YEMbBIX B OMOJIOTHYECKHX HUCCIICAOBAHUAX XKUBBIX
OOBEKTOB M OJKOCHUCTEM (OMHCaHHE, UW3MEpEHHe, MPOBEICHUE
HaOmo/ieHui); crnoco0aMu BBISBJICHHS M OLIEHKH aHTPOIOTE€HHBIX
W3MEHEHUH B MPUPOJE.

YMenue BbIJIBUT'ATh TUINOTC3bI, MPOBECPATH HX SKCIICPHUMCHTAJIbHBIMHA
cpenctBamu, (opMmynupys Ledb HCCIEIOBaHUS, aHaJIU3UPOBATH
IMOJIYYCHHBIC pC3YJIbTAThI U ACJIaTh BBIBOABI.

BrisiBaenne 3aBHCHMOCTH MCKAY HUCCICAYCMbIMU  BCIWMYHUHAMU,
00BSICHEHHE MOIYYEHHBIX PE3yIbTaTOB U (POPMYJIUPOBAHUE BBIBOJIOB C

HCIIOJIb30BAHHUEM HAYUHBIX HOHSITI/II\/’I, T@OpI/Iﬁ 1 3aKOHOB

YMeHue BIageTh CHUCTEMOW OHONOTMYECKHMX 3HAHUW, KOTOpas
BKJIFOYAET: OCHOBOIIOJIATAIONINE OMOJIOTMUECKHUE TEPMUHBI U TIOHSTHS
(>kU3HB, KJIETKa, TKaHb, OPTaH, OPraHu3M, BUJ, Oy, SKOCUCTEMA,
ouoreHo3, ornocdepa; MeTabOIU3M, TOMEOCTa3, KIETOYHBI UMMYHHUTET,
OouocuHTe3 Oenka, OWOMONKMMEpBI, JUCKPETHOCTh, CaMOpPETYJISIUS,
CaMOBOCIIPOU3BECHHE, HACJIEJICTBEHHOCTb, W3MEHYUBOCTD,
HHEPro3aBUCUMOCTD, POCT U Pa3BUTHE);

Owosornueckre Teopuu: KierouHas Tteopus 1. IlIBanna, M.
[Ilneitnena, P. BupxoBa; KIOHAJIbHO-CEJIEKTUBHOTO MMMyHuTeTa II.
Opnux, .M. MeuHnukoBa, XpoMOCOMHasi TeOpus HaciencTBeHHocTH T.
Moprana, 3akoH 3apogapimeBoro cxoactsa K. bapa, sBomronmonHas

teopus Y. JlapBuHaA, CHHTETHMYECKas TEOpUsS OHBOJIOLUU, TEOPHS
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antpornorene3a Y. Jlapsuna; teopusi Ouoreonenoza B.H. Cykauésa;
yuernne H.W. BaBuioBa o meHTpax MHOrooOpasusi U MpOMCXOXKICHUS
KyJIbTypHbIX pacreHuii, ydenune A.H. CesepunoBa o0 mnyrsix u
HarpaBJIeHUsAX dBoroINH, yaeHue B.U. Bepnanckoro — o 6uocdepe);
3aKOHBI (€IMHO00pa3us MOTOMKOB NIEPBOIO MOKOJIEHUS, PACIIETIIICHHS
IIPU3HAKOB, HE3aBUCUMOI'O HacJIeOBaHMs Npu3HakoB I'. Mennens;
CLICTUIEHHOTO HACJIeI0OBaHUs INPU3HAKOB M HAPYIICHHs CLEIUICHUs
reHoB T. Moprana; TOMOJIOrMYeCKHX PSAOB B HACIEACTBEHHOH
n3MeHunBoctu H.M. BaBuinoBa; renernueckoro paBHoBecust Jx.
Xapmu wu B. BaiiaGepra; 3aponeimeBoro cxonactBa K. bapa;
Oouorenernyeckuii 3akoH J. ['ekkens, @. Mromiepa);

IPUHLUIBI (YUCTOTHI FAMET, KOMIIJIEMEHTAPHOCTH);

npaBuia (MuaumyMa FO. JInOuxa, SKOJOTHYECKON MUpPaMHUIBI YUCEN,
O61oMacchl U SHEPTUH);

runote3nl (koarepatHord A.M. Omapuna, mepBuuHoro OynboHa JIk.

Xomnpaeitna, mukpochep C. Dokca, pudbozuma T. Uek)

YMmeHue peuiatb IMONUCKOBBIC OMOJIOTHUYECKHE 3aJa4, BBIABIIATH
MMPUYINHHO-CIICACTBCHHLIC CBsA3H MCKIY HCCIICAYyCMBIMHA
OMOJIOTNYECKUMHU 06'beI(TaMI/I, mnponeccaMu M ABJIICHUAMU, JCJIAThb
BBIBOJIbI K ITPOTHO3bI HAa OCHOBAHHWH ITOJIYUCHHBIX PC3YJIbTATOB,

COCTABJISAITh TCHOTHUIIMYCCKUC CXEMbI CKPCIIUBAHUA IJIA PA3HBIX THIIOB
HacCJICAOBaHUA MMPHU3HAKOB Y OPraHU3MOB, COCTABJISATL CXCMbI IIEPECHOCA

BCIICCTB U DHEPIrUH B OKOCUCTEMAX (HCHI/I IIUTaHWA, ITUIICBHIC CeTI/I)

YMeHHe  yCTaHaBIMBATh B3aMMOCBSI3M  MEXAYy CTPOCHHEM U
(GYHKIUSAMU: OPTaHOWIOB, KJIETOK pAa3HBIX TKaHEW, OpraHamMu u
CHCTEMaMH OpraHOB y pACTEHUH, >KUBOTHBIX M YEJIOBEKAa; MEXIY
JTariaMy 0OMEHa BELIECTB; ATAallaMH KJIETOYHOTO LIMKJIA U KU3HEHHBIX
[IUKJIOB OPTaHU3MOB; dTallaMi YMOPHOHAIBHOTO PAa3BUTHS; TEHOTHIIOM
u ¢enotunoMm, ¢GenorunoM U (pakTopamu cpenbl  OOWUTAHHS,
IpOLIeCCaMU  DBOJIIOLUM;  JBWXKYIIMMHU CHJIAMH ~ aHTPOIIOTEHE3a;
KOMITOHEHTaMH Pa3JIMYHBIX YKOCHUCTEM M MPHCIOCOONECHUSIMUA K HUM

OpraHu3MOB

YMmenune BBIACIIATh CYIICCTBCHHBIC ITIPU3HAKU:

CTPOCHHS BUPYCOB, KIIETOK IMPOKAPUOT U FYKAPUOT; OJHOKIECTOUHBIX U
MHOT'OKJICTOYHBIX OpPraHu3MOB, BHU/OB, 6HOF€0HCHO3OB, 3KOCUCTEM U
Onocdepbl; CTpPOCHUS OPraHOB W CHCTEM OpPraHOB pAacCTEHUH,
JKMBOTHBIX, YCJIOBCKA; IMPOLECCOB XU3HCACATCIIBHOCTHU, MMPOTCKAOIINX

B OpraHuismMax paCTCHHﬁ, JKHUBOTHBIX H 4YCJIOBCKA, OMOJIOTHYECKUX
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mporeccoB: oOMmeHa BemecTB  (MeTabonusMm), HWHPOPMAIMH U
MIPEBpaIlCHHs] SHEPTHH, OpPOXKEHUs, aBTOTPO(PHOTO U reTepoTpodhHOro
TUNIOB THUTaHUS, (POTOCHMHTE3a M XEMOCHHTE3a, MHTO03a, Meio3a,
raMeToreHe3a, HSMOpUOreHe3a, TOCTIMOPHOHAIBHOTO  pPa3BUTHS,
Pa3sMHOXKCHHUS, WHIANBHIYATBHOTO Pa3BUTHS OpraHu3Ma (OHTOTeHE3a),
B3aMMOJICHICTBUS TEHOB, TeTepo3uca; JEHCTBUH MCKYCCTBEHHOIO
oTOopa,  CTaOMIM3UPYIOUIETO,  JBIDKYIIETO M Pa3pbIBAIOILIETO
€CTeCTBEHHOTO OTOOpa; aJJIONATPUYECKOTO M CHUMIIATPHUYECKOTO
BUI000pa30BaHuUs; BIMSHUS JBHKYIIUX CHJI 3BONIONHMU Ha TeHO(MOH]
HOMYJISAIUY; HPUCTIOCOOJIEHHOCTH OPraHW3MOB K Cpele OOWTaHWf,
Yepe/OBaHUsS HANpaBJICHUI HBOJIONMH; KPYrOBOPOTAa BEIIECTB H

IIOTOKa SHEPTHUU B SKOCHUCTEMAX

C(I)OpMI/IpOBaHHOCTB YMCHI/ISI BBIACIATH CYH_IGCTBGHHBIG HpI/IBHaKI/I
BHPYCOB, KJICTOK IPOKAPHOT MW JYKAPUOT, OJHOKJICTOYHBIX U
MHOTOKJIETOYHBIX OPTraHW3MOB, BHUIOB, OMOTEOIIEHO30B U IKOCHCTEM;
O0COOCHHOCTH TPOIIECCOB OOMEHA BEIIECTB U MPEBPAICHHs SHEPTUU B
KJIeTKe, (OTOCHHTE3a, IIACTUYECKOTO M DHEPreTHYECKOTO OOMEHa,
XEMOCHHTE3a, MHTO33, MEi03a, OIUIOJOTBOPEHUS, pa3BUTHI U
Pa3MHOXKEHHUS, WHJIMBUYaIbHOTO Pa3BUTHSl OpraHu3Ma (OHTOreHe3a),
OOpBOBI 3a CYIIECTBOBAHKUE, €CTECTBEHHOTO0 OTOOPa, BHI000Pa30BaHMS,
MPHUCIIOCOOJICHHOCTH OPraHu3MOB K cpene OOWTaHus, BIIHASHUS
KOMITIOHCHTOB 3KOCHCTEM, aHTpOHOI‘eHHBIX H3M€H€HHﬁ B 3KOCUCTEMaAX
CBOCH MECTHOCTH, KPyrOBOPOTa BEIICCTB W IMPEBPAICHUS HEPTHH B

ouocdepe

VmeHnue UCIOJIb30BaTh COOTBETCTBYIOIINE apryMEHTHI,
OMOJIOTUYECKYI0 TEPMUHOJOTHIO M CHMBOJIMKY IS JTOKAa3aTelbCTBa
POJCTBA OPraHU3MOB Pa3HBIX CUCTEMAaTHYECKUX TPYIII; B3aUMOCBSA3H
OpPraHM3MOB M CpeIbl OOWTaHMS; EIMHCTBA YENOBEYECKUX pac;
HEOOXOMMOCTH 30pOBOTO 00pa3a *KHU3HU, COXPAHEHHS pa3HOOOpa3us
BUZOB M DKOCHUCTEM KaK YCIIOBHUSl COCYIIECTBOBAHHUS MPHPOIBI H

YCI0BCUCCTBA

YMeHHe KpUTHYECKH OIICHHWBaTh WH(OpPMANKI0 OHOIOTHYECKOro
COJZICpKaHUS; MHTEPIPETUPOBATh ITUYECKUE ACHEKTHl COBPEMEHHBIX
UCCNeIOBaHW B~ OWONOrMHM,  MEAMIMHE,  OHOTEXHOJIOTHH,
paccMaTpuBath r00anbHBIC 9KOJIOTUYECKHE POOJIEMBI
COBPEMEHHOCTH, (POPMHUPOBATH MO OTHOIICHUIO K HUM COOCTBEHHYIO

IIO3UI IO
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HEPEYEHDb 2JIEMEHTOB COAEPKAHUSA, IIPOBEPAEMBIX HA EI'D
IO BUOJIOI'UAN

Kon

HpOBepﬂeMblﬁ JIEMEHT COACPKRAHUSA

buonorus kak HayKa. 2’KuBbIC CHCTEMEI U UX HU3YUYCHHUC

1.1

CoBpemeHHass OHMOJOrMsl — KOMIUJIEKCHAsh Hayka. buosjormueckue Hayku U
u3ydaemble UMHU TpoOieMbl. DyHAaMEHTaIbHBIE, MPHUKIAIHBIE W MOWUCKOBBIE
HAaYYHBIC UCCIICOBAHUS B OMOJIOTHH.

3HayeHne OWOMOTMM B (POPMUPOBAHMHM COBPEMEHHOH €CTECTBEHHO-HAyYHOU
kaptuHbl mupa. [Ipodeccun, cBs3anHble ¢ OWonoruei. 3Ha4YeHHE OMOJIOTHH B
NPAaKTUYECKOH JIEATENBbHOCTH 4YeNOBeKa: MEIMIIMHE, CEeJIbCKOM  XO3sIHCTBE,

IIPOMBILUIEHHOCTH, OXPaHe NPUPOIbI

1.2

JKuBbie cucTeMbl Kak mpeaMeT u3ydeHus Ouonoruu. CBOMCTBA JKUBBIX CHCTEM:
€MHCTBO XMMHUYECKOI'0 COCTaBa, AUCKPETHOCTb U IEJOCTHOCTh, CJIOKHOCTh W
YIOPSA0YECHHOCTh CTPYKTYPBHI, OTKPBITOCT, caMOOpraHu3aIus,
CaMOBOCIIPOU3BEICHUE, PA3APAKUMOCTh, U3MEHUNBOCTh, POCT U Pa3BHUTHE.

YpoBHU OpraHu3alMM >KUBBIX CUCTEM: MOJIEKYJSPHBIN, KJIETOUHBIN, TKAHEBBIH,
OpraHu3MEeHHBbIH, MOMYJISIIIUOHHO-BUIOBO, HKOCHUCTEMHBIH
(buoreonieHoTHUECKHIT), OnochepHbIi. [Iporecchl, MPOUCXOAAIINE B KHBBIX
cuctemax. OCHOBHBIC NMPU3HAKH >XKUBOTO. JKM3Hb Kak (popma CymecTBOBaHUS

MaTepuu

1.3

Meronsl Ouonormveckold Haykw. HaOmioneHue, u3MepeHHE, OKCIEPUMEHT,
cucTteMaTuzaums, weraadaiau3. IloHsTHe O 3aBUCHUMON M HE3aBUCHMOM
nepemeHHoi. IlnanupoBanue skcnepumenTa. [locTaHOBKa M mpoBepKa T'MIIOTES.
HyneBas rumnore3a. [lonsitue BBIOOpKH u €€ JOCTOBEPHOCTh. Pa3dpoc B
Ouosornueckux naHHbIX. OIEHKAa TOCTOBEPHOCTH TMOJYYCHHBIX PE3YJIHTATOB.
[IpuunHBl UCKaXKEHUS PE3YJIbTATOB JIKCIepUMEeHTa. [IOHSTHE CTAaTHCTUYECKOTO

TECTAa

KneTtka xak OHoJlornyeckasl CHCTeMa

2.1

Krnerka — cTpykTypHO-(QYHKIMOHANbHAS €IUHHULA >KUBOTO. VICTOPHS OTKPBITHA
knetku. Pabotsl P. I'yka, A. JleBenryka. Knerounas teopus (T. IlIBanH, M.
[neinen, P. Bupxos). OCHOBHBIE IIOJIOKEHUSI COBPEMEHHOM KJIETOYHON TEOPUHU.
MeTozbl MOJIEKYJIIPHOHN U KJIETOYHOM OMOJIOIMU: MUKPOCKOIIUS, XpoMaTorpadus,
anexTpodopes, METO/T MEUYEHBIX aTOMOB, muddepeHIaTEHOE

HeHTpUYrUpoOBaHUE, KYJIbTHBUPOBAHHUE KIIETOK

22

XVMHYECKUH COCTaB KIETKU. Makpo-, MUKPO- M YIbTPaMUKpPO3JIeMEHTHI. Boaa u

e€ poJb Kak pacTBOPUTENs, peareHTa, ydyacTHE B CTPYKTYPUPOBAHUU KIIETKH,
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TeIUIoperysaiuu. MuHepanbHbIe BElIeCTBa KJICTKH, UX OUOJIOTUYECKAas POb.
Posib KaTHOHOB U AaHMOHOB B KJIETKE.

buonornueckue mnonumepsl. benku. AMUHOKHCIOTHBIH cOCTaB  OEJKOB.
CtpykTypbl OenkoBod Mojekynbl. [lepBuuHas cTpykTypa Oenka, MenTHIHAS
CB3b. BropuyHas, TpeTUyHas, 4YETBEPTHUYHAs CTPYKTYphl. [leHaTypamms.
CgoiictBa 6enkoB. Knaccudukanus 6enxoB. buonorunueckue GpyHKIM 6eIKOB.
YrneBoabl. MoHOcaxapuapl, AMCAXapUIbl, OIUTOCaXapUAbl M MONHUCAXAPUIBL.
OO0muii mIaH CTpoeHUusT W (PU3UKO-XMMUYECKHUE CBOKMCTBA  YIJICBOJIOB.
buonornueckue GpyHKIIUH YTIEBOAOB.

Jlumuaer. T'uapodunsHO-THIpOdOOHBIE cBoMcTBAa. Kiaccudukamus Iumumaos.
Tpurnuuepuasl, dochonmunuapl, BOCKH, CTepouabl. buomornmueckue QGyHKIUN
aunuaoB. O0mue cBOWCTBa OMOIOTUYECKUX MEMOpaH — TeKy4ecTbh, CIIOCOOHOCTh
K CaMO3aMbIKaHUIO, MTOTYITPOHUIIAEMOCTb.

Hyknennoseie kucnorsl. JJHK u PHK. CrpoeHue HYKIEHHOBBIX KHCIIOT.
Hyxneorunpl. [puamun xommiementapaoctu. [Ipasuno Yapradda. Crpykrypa
JHK — nBoitHas criupanb. MectonaxoxaeHue u ouonorndeckue pynkuuu JHK.
Bunst PHK. ®ynkuun PHK B knetke.

Crpoenue wMosekyiasl AT®. Makpospruueckue cBsi3u B MoJiekyne ATO.
buonornueckue Gpynkunu AT®. BoccTaHoBIeHHBIE TIEPEHOCUNKH, UX QYHKIIMU B
kietke. CexkBenupoBanue JTHK.

CtpykTypHass OuoJyiorusi: OWOXMMHYECKHE M OMODHU3WYECKHUE WCCISIOBAHUS

cocTaBa M MPOCTPAHCTBEHHON CTPYKTYPhl OMOMOJIEKYI

23

Tunsel  KJIETOK: JyKapuoTHYecKas M Ipokapuotudeckas. CTpyKTypHO-
(GyHKIIMOHATIBHBIE 00Pa30BaHUs KICTKH.

CrtpoeHue mpokaproTHUeCKOW KieTku. KietouHas creHka OakTepuid w apxew.
OcobeHHOCTH CTpOeHusi TeTepoTpodHO M aBTOTPOGHONW MPOKAPHUOTHUECKHX
KJIETOK. MecTo U poJib IPOKapuoT B OMOLIEHO3aX.

CrpoeHre U (QYHKIMOHUPOBAHUE SyKapUOTHUECKOW kieTku. [lmazmarmyeckas
MeMOpaHa (Tuazmanemma). CTpyKTypa mia3zMatudeckoil memOpanbl. TpaHcmopt
BEIIECTB Yepe3 IUIa3MaTHYEeCKyr0 MeMmOpaHy: maccuBHBIA  (muddysus,
obneruénHast nud¢y3us), aKTHUBHBIN (NEPBUYHBIA M BTOPUYHBIM aKTUBHBIN
tpancnopt). [lomynmponunaemocts MemOpanbl. PabGota HaTpuii-KaaneBOro
Hacoca. DHJIOIMTO3: MUHOLUTO3, ¢arounto3. Dk3omuto3. Kiierounas creHka.
CtpykTypa v QyHKIIMU KJIECTOUYHON CTEHKHU PaCTEHUH, TPUOOB.

Huromnaszma. Iluto3oms. Ilutockener. JIBukeHwe muTomiaa3mbl. OpraHouibl
kiaeTkr. OpHOMEMOpaHHBIE OPraHOWABI KIETKH: SHJOIUIa3MaTH4ecKas CeTh
(OIIC), ammapar ['onbaxu, TU30COMBI, UX CTpOeHHE M (QYyHKUMU. B3anmocssisb
OJIHOMEMOpaHHBIX OpPraHouA0B KieTKU. CTpoeHHE IpaHyJIsSpHOrO PETHKYIyMa.

Cunte3 pacTBOpUMbIX OenkoB. CHHTE3 KJIETOYHBIX MeMOpaH. [nmankuit
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(arpaHyssipHBINA) SHAOIUIA3MATHYECKUH peTukynyMm. CekpeTopHas (yHKUIUS
anmnapara [onbmku. TpaHcmopr BemecTs B KIETKe. Bakyoiau pacTUTENBHBIX
kietok. Kierounsiii cok. Typrop.

ITomyaBTOHOMHBIE OpraHOU bl KJIIETKH: MUTOXOH/IPUH, TUIACTUBIL.

Crpoenne U (QyHKIMM MHUTOXOHJpUM M TuacTui. llepBuuHble, BTOPUUYHBIE U
CIIO)KHBIE  TIACTUABl  (POTOCHHTE3UPYIOLIIUX  JYKapuoT.  XJIOPOILIACTHI,
XPOMOILIACTBI, JISHKOIUIACTHI BBICIIMX PACTEHUM.

HememOpannble opraHouas! kieTku CrTpoeHune M (yHKIMHM HeMeMOpaHHbBIX
OpraHoujioB KieTku. Pubocombl. MukpodunameHTsl. MBIIIeUHBIE KIETKH.
Muxkpotpybouku. Kierounsiii mentp. CTpoeHHEe W JBMKEHHE MXT'YTUKOB U
pecHuYeK. MUKpOTpYOOUKH IUTOIIA3MbIL. L{eHTprob.

SAnpo. O6onouka sapa, XpOMaTHH, KapHOIUIa3Ma, SAPBIIIKH, UX CTPOCHHE H
byakuun. SnepHbiii 6emKOBBIA MaTpukc. I[IpocTpaHCTBEHHOE pacIoOKEHUE
XpOMOCOM B HHTep(]a3HOM s1pe. benku xpoMaTuHa — TUCTOHBI.

Knerounsle BkmtoueHMs. CpaBHUTENbHAs XapaKTEPUCTHKA KIETOK JYKAPHOT

(pacTUTENbHOM, YKUBOTHOM, TPHOHOI)

24

AcCUMUISIIINSL U TUCCUMIIIALINAS — JBE CTOPOHBI MeTabonu3ma. Tumbl oOMmeHa
BEIIICCTB: aBTOTPOQHBIA M TeTepoTpoHBINH. YdacThe KUCIOpoda B OOMEHHBIX
mporeccax. JHepreTuyeckoe oobOecreyeHue KiIeTku: mpeBpamienue ATD B
oOMeHHBIX Tmpoueccax. DepMEHTATUBHBIN XapakTep peaklHuil KJIETOYHOTO
MeTabommu3ma. DepMEeHTHI, WX CTPOCHHE, CBOWCTBA W MEXAaHU3M JICHCTBUSI.
Kodepmentsl. OTnnuns ¢pepMEeHTOB OT HEOPraHWYECKUX KaTaiau3atopoB. benku-
AKTUBATOPbl U OENKU-UHTHUOUTOPHI. 3aBUCUMOCTbh CKOPOCTH (PepMEHTATHUBHBIX
peaxiuil OT pa3InYHbIX (PaKTOPOB.

IlepBuuHBIl CUHTE3 OpraHU4ecKux BemecTs B kierke. PDorocunres. Poib
XJIOporJjlacToB B mporecce (orocuHre3a. CBeroBas M TeMHOBas  (pasbl.
[TponyktuBHOCTE (poTOCHHTE3a. BnusHMe paznuyHbIX (AKTOPOB Ha CKOPOCTh
¢dorocunTe3a. 3HaueHne (GOTOCUHTESA.

XemocunTes. PazHooOpasue opraHn3MOB-XEMOCHHTETUKOB: HUTPUPHUIIUPYIOIIHE
OakTepuu, >xene300aKkTepuu, cepoOaKTepuu, BOAOPOIHbIE OakTepuu. 3HaUCHUE
XEMOCHHTE3A.

AnaspoOHble opranusMbel. Bunel Opoxenus. IIpomykTel OposkeHuss U UX
UCIIONIb30BaHUE YEJIOBEKOM. AHa’pOOHbIE MUKPOOPTaHU3MBI KaK OOBEKTHI
OMOTEXHOJIOTHHU ¥ BO30YIUTEN OOJIC3HEH.

AdpoOHBIE OpraHu3Mbl. DTambl 3HepreTuyeckoro oomena. IloaroroBuTenbHbIN
sTar. [ nukonu3 — 6ECKUCIOPOTHOE PACILEIUIEHUE TIIIOKO3bI.

buoniornyeckoe OKHCICHWE, WM KJIETOYHOE JbIxaHue. Pojib MUTOXOHApPHI B
nporeccax OMOJIOrMYECKOT0 OKHCIICHUS. [Muknuueckue peaKIMH.

OxucnurensHoe ¢ochopunupoBanue. [lpenmymiectsa aspoOHOro myTu oOMeHa
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BEIIIECTB Niepe1 aHadPOOHBIM. I(HPEKTUBHOCTD YHEPTETUUECKOT0 OOMEHA

2.5

Peakunn maTtpuyHOro cuntesa. [IpuHIMI KOMIUIEMEHTApHOCTH B pEaKLUAX
MaTpUYHOTO cHHTe3a. Peanusanus HacneacTBeHHON uHGopManuu. [ eHeTrnueckuit
KOJ, ero cBoucrtBa. Tpanckpunuumsa — Marpuussld cuHTe3 PHK. IlpnHnmmsr
TPAHCKPUIILUU: KOMIIJIEMEHTAPHOCTh, aHTUIIAPAJLIEIIBHOCTh, ACHMMETPUUHOCTb.
Tpancnsaus u e€ sranel. Yuactue TpaHcnopTtHelx PHK B OGuocunrese Oenka.
YcnoBust OuocuHTe3a Oenka. KomupoBanwe amMuHOKHCIOT. Poms pubocom B
OnocuHTe3€ OemKa.

Opranuzanys reHoma y NpoKapuoT U 3YKapHoT. Perynsnus akTUBHOCTU I€HOB Y
npokapuot. ['mnore3a onepona (®. XKakoO, XK. Mano). Perynsius oOMeHHBIX
IIpoLEeccoB B KileTke. KneTounslii romeocras.

Bupycsl — HekinerouHsle (OpMbI KU3HUM M oOnuraTHele napasutel. CTpoeHue
IPOCTHIX U CIOXKHBIX BUPYCOB, PETPOBUPYCOB, OaKTEpHO(aros.

BupycHbie 3a0oneBanus 4enoBeka, XUBOTHBIX, pactenuit. CITNJ], COVID-19,

ConraJIbHBIC U MCAUIIMHCKHEC HpOGJ’ICMLI

2.6

Knerounsli 1mkn, ero mnepuoasl W peryasmus. HWutepdaza u  MuTO3.
Oco0eHHOCTH TPOIIECCOB, MpOTEKaIUX B MHTepdaze. [loaroroBka KieTku K
nenenuto. [Ipecunrerndyeckuid  (MMOCTMUTOTHYECKHI), CHHTETHUYECKHH U
MOCTCUHTETHYECKUH (IPEMUTOTHUUYECKUI) IEPUOJII UHTEP(a3bl.

Marpuunbii cunte3 [JIHK — pemnmukanus. Ilpunnunsr pennukanuun  JIHK:
KOMIUIEMEHTAPHOCTh, IOJYKOHCEPBAaTUBHBIM CHUHTE3, aHTUIAPaLIEIbHOCTb.
Mexanusm permukanuu JIHK. Xpomocomsl. Ctpoenue xpomocom. Tenomepsl u
TeIoMepa3a. XPOMOCOMHBIM HAOOp KIETKM — KapuoTwm. JIUMIOWAHBIA U
rarIOUIHbI  HAOOpel XpomocoM. [‘omonoruunbie XpomocoMbl. [lomoBbie
XPOMOCOMBI.

Jenenne xinerkn — Muto3. CTaguu MHUTO3a U MPOMCXOASIIME B HUX IPOLIECCHI.
Tuner muto3a. KapnoknHe3 M IHUTOKHMHE3. bHonormyeckoe 3Ha4YE€HHE MMTO3a.
Perynsuus mutotnyeckoro nukia kietku. [Iporpammupyemas kiaetouHast Tubenb
— anomnTo3.

CDy'HKI_[I/IOHaJ'IBHaﬂ ITCHOMHKA

OpFaHI/I3M Kak OMOJIOTHYecKasi CUCTEMA

3.1

OIHOKIIETOYHEIE, KOJIOHHAJILHEIE, MHOTOKJICTOYHBIE OpraHU3MBbI u
MHOTOTKaHEBbIC OPTaHU3MBI.

@DopMBI  pa3MHOKEHHUS OPraHU3MOB: Oecrojioe (BKIIOYash BETreTaTUBHOE) U
noyoBoe. Buasl  0Oecrnonoro  pasMHOXKEHHS: IOYKOBAaHHE, CHOPYJSIUS,
dbparmeHTaIys, KIOHUPOBAHUE.

[TomoBoe pazmuoxenue. [lonoBsie KiIeTku, Win rameTsl. Meio3. Ctaauu meiiosa.

[ToBenenue xpomocom B meitoze. Kpoccunrosep. buonornueckuii cMmbica Meiosa
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Y TI0JIOBOTO Iporecca. Meno3 u ero MecTo B JKU3HEHHOM LIMKJIE OPraHU3MOB.
[IpenzapoapimeBoe pazButue. ['amerorene3 y KUBOTHBIX. [10JIOBBIE Keme3bl.
OOpazoBaHue W pa3BUTUE TOJIOBBIX KJIeTOK. CriepMaroreHe3 W OOreHes.
CrpoeHre MONOBBIX KIeTOK. OIUIOZOTBOPEHHE U SMOpPUOHAIBHOE pPa3BUTHE
KUBOTHBIX. CIOCOOBI OTUIOOTBOPEHHUS: HApYKHOE, BHyTpeHHee. [lapTeHorenes.
WnauBuayanbHoe pa3BUTHE OpraHu3MoB (oHToreHes). Craguu smMOpuoreHesa
JKUBOTHBIX (Ha mpumepe Jrymk). Jpobnenne. Tunst apodaenus. OcobeHHocTH
IpoOieHNs MIIEKOMUTAIOUINX. 3apO/IBIIIEBbIE JTUCTKU (racTpyisiius). 3akiaaka
OpPraHOB M TKaHEW W3 3apOJBIIIEBbIX JIMCTKOB. B3anMHOE BIMSHHE YacTeu
pPa3BUBAIONIECTOCS 3apojbiiia (IMOpUOHANBHAS WHAYKIUS). 3aKiajka IJIaHa
CTPOEHHUSI JKMUBOTHOI'O KAaK PE3yJbTaT UEPAPXUUYECKUX B3aUMOJICUCTBUI I'€HOB.
Bnusnue Ha SMOpHOHanIbHOE pa3BUTHE DPA3NIUYHBIX (PAKTOPOB OKPYXKArOIIEH
Cpeapbl.

Poct u pa3Butue xxuBoTHBIX. [locTomMOpronanbubiii iepuoa. [IpsmMoe u HenpsiMoe
pasButHe. PasButue ¢ Metamopdo3om y OECHO3BOHOYHBIX M TO3BOHOYHBIX
KUBOTHBIX. bHoOJOrMueckoe 3HaueHHE NPSIMOrO W HENPSIMOTO Pa3BUTHUS, HX
pacnpocTpaHeHue B mpupoje. Tumbl pocra XUBOTHBIX. (DaKTOpHI perynsuuu
pocTa JKMBOTHBIX M denoBeka. CTaaiuud TOCTIMOPHUOHANBLHOTO pPa3BUTUS Y
JKUBOTHBIX U yesoBeka. [leproapl oHTOreHes3a yenoBeka.

PasmHOXeHue u pasButue pacteHwit. [amerodur u cropodur. Meiioz B
JKU3HEHHOM IMKJe pacrteHuidl. OOpa3oBaHue cHop B Ipolecce MeiHosa.
I'amerorenes y pacreHuid. OIUIOJOTBOPEHUE M PA3BUTHE PACTUTEIBHBIX
Opranu3MoB. /[BoiiHOE OIIOIOTBOPEHHUE y IIBETKOBBIX pacTeHuil. OOpa3zoBaHue u

pa3BUTHE CEMEHU. MeXaHU3MBbl PETYIISILIUU OHTOI€HE3a Y PACTCHUHN U )KUBOTHBIX

32

I/ICTOpI/IH CTAaHOBJICHUA W  pPa3BUTHA TCHCTUKHW KaK HaAyKH. OcCHOBHBIE
TCHETUYCCKHUE IIOHATHUS M CHUMBOJEBL [ OMOJIIOTMYHBIE XPOMOCOMBI, AJIJICJIBbHBIC
T'CHBI, AJIbTCPHATHBHBLIC IIPU3HAKH, )IOMHHaHTHBII;’I n peuecanHHﬁ IIpU3HAK,
roMo3urora, TreTrepo3urora, 4YuUcCTas JIMHUA, FI/I6pI/II[LI, I'CHOTHII, q)CHOTI/IH.
OCHOBHBIE MCTOABI I'CHCTUKU: FH6pHHOHOFquCKHﬁ, LII/ITOHOFPI‘ICCKPII}'I,

MOJ'IeKy.TISIpHO-FeHeTI/IquKI/Iﬁ

33

Monorubpuanoe ckpemmBanue. [lepBbiii 3akoH MeHens — 3aKoH eAnHO000pa3us
ruOpuioB mepBoro mnokojeHus. IlpaBuino nomuHupoBaHus. Bropoil 3akoH
MeHnnens — 3aKkOH paclUeIUIEHHUs [PU3HAKOB. [lUTomornuyeckue OCHOBBI
MOHOTMOPUAHOTO CKpeluBaHus. [ unores3a 4McTOTH ramer.

Ananuzupyroiiee ckpeunBaHue. IIpomMexyTouHbId XapakTep HacIeI0BAHMS.
Pacuiennenue npu3HaKkoB IIPU HETIOJIHOM JOMUHUPOBAHUH.

Jurubpunnoe ckpemuBanue. Tperuil 3akoH MeHenss — 3aKOH HE3aBUCHMOTO

HACJIEJOBAaHUSI ~ TPU3HAKOB. [MuTonorunueckue OCHOBEI TUTUOPUTHOTO
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CKpELIMBAHMS.

CueruieHHoe HacienoBaHue mpu3HakoB. Paboter T. Moprana. CremnseHHoe
HACJIEJOBAHUE TC€HOB, HAPYLICHHE CLEIUIEHUS MEXKIY TeHaMHU. XPOMOCOMHAas
TEOpUsl HACIIEICTBEHHOCTH.

I'enetnka mona. XpOMOCOMHBIM MEXaHHM3M OIPEAENICHUs IoJIa. AyTOCOMBI U
MOJIOBBIE XPOMOCOMBI. ['OMOTamMeTHBI W TeTepOraMeTHbIM MOoJ. ['eHeTudeckas
CTPYKTYypa IIOJIOBBIX XpoMocoM. HacnenoBaHue mNpu3HAKOB, CLEIJIEHHBIX C
ITOJIOM.

I'enoTun kak nenoctHas cucrema. [lmeloTponus — MHOXKECTBEHHOE [IEHCTBHE
resa. MHOXECTBEHHBIN ajjIenu3M. B3auMoaelcTBHE HeEaIeIbHBIX TI'CHOB.

Komnnemenrapaocts. Onuctas. [lonumepus

34

B3aumozelicTBre reHoTHNA U cpeibl pH popMupoBaHuu GeHotuna. Fi3MeHunBOCTh
npu3HakoB. KauecTBeHHbIE U KOJIMYECTBEHHBIE ITPU3HAKU. BUbl N3MEHUYMBOCTH:
HEHACJIEACTBEHHAs U HACJIEICTBEHHASI.

Monudukaonnass  M3MEHUYMBOCTh. Pomb  cpeapl B (OPMHUPOBAHHUU
Mor(UKAIMOHHON n3MeHYnBOCTH. HopMma peakiun npusHaka. BapualmoHHbIH psij
u BapuauuoHHass kpuBasg (B. HWoranncen). CBoiicTBa MOAM(PHUKAIIMOHHON
W3MEHYUBOCTH.

I'enoTunmueckas ”3BMEHYMBOCTh. CBOMCTBA FT€HOTUITMYECKON M3MEHYMBOCTU. Bupl
TeHOTHITUYECKON U3MEHYMBOCTH: KOMOMHATUBHASL, MyTaIllHOHHASL.

KoMmOuHaTtuBHass u3MEHYMBOCTh. Mel03 W TMOJOBOM Tpoliecc — OCHOBA
KOMOMHATUBHON M3MEHYMBOCTH. PoiIb KOMOMHATUBHON N3MEHUYUBOCTH B CO3JaHUU
TeHEeTUYECKOT0 pa3Ho00pasusl B Ipeieax OJHOro BU/A.

MyTtanunoHHas ©3MEHYUBOCTh. Buabl MyTaluii: TeHHbIE, XPOMOCOMHBIE, TEHOMHBIE.
CHoHTaHHbIE M WHIYLHPOBAHHbIE MYTalUM. SJIepHBIE W LUTOIIA3MaTHUYECKUE
mytarui. COMaTHYECKUE | TTOJIOBBIE MyTaluy. [ [prauHbl BOSHUKHOBEHUST MYTAITHH.
MyTareHbl W WX BIHSHHE HAa OPraHW3MbL. 3aKOHOMEPHOCTH MYTAIlMOHHOTO
mporecca. 3aKoH TOMOJIOTHYECKUX PSI0B B HACKEICTBEHHOM n3MeHunBocty (H.1.

BaBI/IJ'IOB). BHCHI[epHaSI N3MCHYHNBOCTD U HACIICACTBCHHOCTD

3.5

Kapuotun udenoBeka. MexayHapoaHas mnOporpaMma HMCCIEAOBAaHHUS T'€HOMaA
yenoBeka. MeToapl  M3y4EeHMSI TEHETHMKH  YEJIOBEKA: T[EHEATOTMYECKH,
OJIM3HEIIOBEIH, IIUTOr€HETUYCCKHUIM, MONYJIALIMOHHO-CTaTUCTUYECKUH,
MOJIEKYJISIPHO-T€HETUYECKHU . CoBpemeHHOe omnpeaeieHue TeHOTHIIA:
MOJTHOT€HOMHOE CEKBEHUPOBAHUE, TCHOTUIIMPOBAHUE, B TOM YHUCJIE C MTOMOUIBIO
[M1[P-anamu3a. HacnencTBeHHble  3a00jeBaHMS  4ejloBeKa. | e€HHbIE U
XPOMOCOMHBIE 0oe3Hu YeJoBeKa. bosiesnu c HACJIEICTBEHHOU
MIPEAPACIIONOKEHHOCTHI0. 3HAYCHUE MEIUIIMHCKON TeHETUKHU B TIPEAOTBPAIICHUN

U JIEYUCHUY TEHETUYECKUX 3a00s1eBaHnil yelioBeka. CTBOJIOBBIE KIIETKHA
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3.6

JloMecTukanys u cenekuus. 3apoKACHUE CEeNEeKIMU U JoMecTuKanuu. Ydyenue H. M.
BaBuioBa 0 1eHTpax MPOUCXOXKACHUS U MHOT000pa3us KyJbTYpHBIX PACTCHHIA.
Ponb cenexuuu B cO3gaHUM COPTOB PACTEHUHN U MOPOJ KUBOTHBIX. COpT, opoaa,
mTamMM. 3aKOH TOMOJIOTHYECKUX PAIOB B HACJIEeNCTBEeHHOW m3MeHunBoctu H.U.
BapuioBa, ero 3HaueHHE 7151 CEIEKIIMOHHON pabOoTHI.

Metonpl cenekuMOHHOW paboThl. VckyccTBEHHBI OTOOp: MaccoBbIi U
WHUBU]1yaJIbHBIN. OTtanbl ~ KOMOMHAIIMOHHOM  celleKuuu.  MchplTaHue
MPOU3BOJMUTENICH MO TOTOMCTBY. OTOOp MO TE€HOTUIY C ITOMOIIBIO OICHKH
(deHoTHa ToToMCTBa M OTOOpP 1O TeHOTUITY C moMotibio ananmu3a JTHK.
HckyccTBeHHBIM MyTareHe3 Kak METO]l CeJIEKIIMOHHON paboThl. PamuannoHHbIi 1
XUMHUYECKH MYyTareHe3 KaK HWCTOYHUK MYyTaluid Yy KyJIbTYypHBIX (Qopm
Opranu3moB. Vcnons3oBaHME TE€HOMHOIO pEJAKTUPOBAHHS M METOJOB
pexkoMmOuHanTHBIX JIHK nis momydenust ucxoaHoro mMatepuana 1yisi CeJeKITNH.
[onmyyenue nonumnon0B. BHyTpuBuaoBas rudpuauzanus. bauzkopoacTBeHHOE
CKpelIuBaHue, Wiu nHOpuAuHT. HepoacTBeHHOE CKpelMBaHue, UiIH ayTOPUINHT.
['ereposuc u ero npuuunsl. Mcmons3oBanue rerepo3uca B cenekunu. OtnanéHHas
rubpunuzanus. [Ipeogonenue Oecronusi MEKBUIOBBIX THOPUIOB. JlOCTHXKEHHS

CCJICKIIMH paCTeHI/Iﬁ H ) KUBOTHBIX

3.7

OOBEeKTHI, UCTIONIb3yEMbIE B OMOTEXHOJIOTUH, — KIIETOUHbIE U TKAHEBbIE KYJIbTYPHI,
MHUKPOOPTaHU3MBI, HUX XapaKTepUCTHKA. TpaaulMOHHAs OMOTEXHOJIOTHS:
xjieboneueHne,  MOJYYeHHWE  KHCIOMOJIOUHBIX  TNPOAYKTOB,  BHUHOJEINIHUE.
MukpooOuonornueckuii cuHTe3. OOBEKTHI MHUKPOOHOJIOTHYECKUX TEXHOJIOTHH.
[TpousBoacTBo  Oenka, aMUHOKHCIOT U BUTaMUHOB.  MckyccTBeHHOE
OILIOIOTBOpEHUE. PEKOHCTpyKLUs SHLEKIETOK W KIOHUPOBAHME HKUBOTHBIX.
Meroa TpaHCIJIaHTALUU SAEP KIETOK.

XpoMOCOMHass M Te€HHas WHXeHepus. VICKyCCTBEHHBIM CHHTE3 T€Ha W
KoHCcTpyupoBanue pexkomOuHaHTHRIX JIHK. JlocTmkeHuss W MepCreKTHUBHI
XPOMOCOMHOW ¥ TEHHOM WHXEeHepuu. MeaunuHcKiue OHOTEXHOJIOTHH.

HMcnonp30BaHue CTBOJIOBBIX KIIETOK

Cucrema n MHOF006paSI/Ie OPraHu4YcCKoOro Mupa

4.1

Buonornueckoe  pasHooOpazue  opranu3moB.  CoBpemMeHHas  cUCTeMa
OpraHu4eckoro wmwupa. lIpuHIMIBI Ki1accUpUKanmuu oOpraHu3mMoB. OCHOBHBIE
CUCTEMATUYECKHUE TPYIIIBI OPraHU3MOB.

Oco0OeHHOCTH CTPOCHUS M KHU3HEACSITETbHOCTH OJHOKJIETOUHBIX OPraHU3MOB.
baktepuu, apxeu, OJHOKIETOYHBIE TPUOBI, OAHOKIETOYHBIE BOJOPOCIH, APYTHe
npoTucTsl. KosloHnanbHbple OpraHu3Msl. JIBUKEHNE OJHOKJIETOUHBIX OPraHU3MOB:
amMEOOUTHOE, JKT'YTUKOBOE, pECHUYHOE. 3allluTa y OJHOKJICTOYHBIX OPraHU3MOB.

PaBI[pa)KI/IMOCTI) Y OAHOKJICTOYHBIX OPraHUu3MOB. Takcucet
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4.2

MHorokiieTouHble pacTeHHs. B3anMOCBs3b YacTeli MHOTOKJIETOYHOIO OpraHu3Ma.
Tkanu, opraHbl U CUCTEMbl OPraHOB MHOTOKJIETOYHOro opraHuszma. Opranusm
Kak eaumHoe uenmoe. TkaHu pacreHud. Tumbl  pacTUTENBHBIX  TKaHEW:
oOpasoBarenbHasi, TOKPOBHAs, MPOBOJAIIAS, OCHOBHAs, MEXaHHYECKasl.

OcobeHHOCTH CTpOCHMS, (DYHKIIMI U PACTIOJIOKEHHS TKaHEH B OpraHax pacTeHU

43

BereraruBHble U reHEepaTUBHBIE OpPraHbl pacTeHU. OyHKIIMM OPTaHOB U CUCTEM
opranoB. Kapkac pacrenuil. J[BUkeHrE MHOTOKJIETOYHBIX PACTEHUI: TPOIIU3MBI U
Hactuu. llornomeHne BOABI, YIVIEKMCIOIO ra3a W MHUHEPAIBbHBIX BEIIECTB
pacrenusiMu. Jlpixanue pacreHuil. uddysus razoB uepe3 moBEepXHOCTh KIETKU.
TpancnopTHble cuUCTeMBbl pacTeHuid. Bbinenenwe y pacreHuid. 3anmura y
MHOTOKJIEeTOUYHbIX pacTeHuil. Kyrukyna. CpencrBa NmacCMBHOM M XMMHUYECKOHN
3aIUThl. OUTOHIMIBL.

PazgpaxxumocTs M perymsuus y OopraHusMoB. PasgpakuMocTe U perymsuus y

MHOTI'OKJIETOYHBIX paCTeHHﬁ. PoctoBrie BCIIECTBA U UX 3HAYCHUC

4.5

MHOTOKJIETOYHbIE ~ KUBOTHBIE. B3aWMOCBSI3b  4YacTeil  MHOTOKJIETOYHOTO
opranu3Ma. TkaHU, OpraHbl ¥ CUCTEMBI OPTaHOB MHOTOKJIETOYHOTO OpraHH3Ma.
Opranusm kak efauHoe 1enoe. ['omeocta3. TkaHU )KMBOTHBIX U YeNOBeKa. THIIbI
JKUBOTHBIX TKAaHEH: SIUTC/IIMAJIbHAadg, COCIWHUTCIIbHAA, MbIIICYHAsA, HCPBHAA.
OcoOenHocT CTpocHMs, (YHKIIUH © PACIONIOXKCHHUS TKAaHEW B OpraHax

JKHUBOTHBIX U YCJIOBCKaA

4.6

OpraHbl ¥ CUCTEMBI OPraHOB XUBOTHBIX. DYHKIIMKM OPraHOB U CUCTEM OPraHOB.
Omnopa Tena opraHu3MoB. CKeleTbl OJHOKJIETOYHBIX M MHOT'OKJIETOYHBIX
KUBOTHBIX. HapyXHbIii U BHYTpeHHUHN ckeneT. CTpOE€HHE W THUIIbl COEAMHEHUS
KOCTEH.

JIBMkeHHEe MHOTOKJICTOYHBIX JKMBOTHEIX. IluTanue kuBOTHBIX. IluTaHme
MMO3BOHOYHBIX JKMBOTHBIX. [[pixanue xuBOTHBIX. KokHOe apixanue. XKabepHoe u
JIErOYHOE JIbIXaHHE.

JlpIxaHue MO3BOHOYHBIX >KMUBOTHBIX. OJBOJIOLHUOHHOE YCJIOKHEHHUE CTPOCHUS
JNETKUX ITO3BOHOYHBIX JKMBOTHBIX. JlpIXaTellbHAs CHCTeMa 4YeloBeKa. MeXxaHu3M
BEHTWIALIMM JETKUX Yy NTUIl U MICKONUTAIOIUX. TpaHCOPT BEIIECTB Yy
opranu3moB. TpaHCHOpPT BelIeCTB Yy *XUBOTHBIX. KpoBeHocHast cuctema u e€
opranbl.  KpoBeHOcHass  cucremMa  TMO3BOHOYHBIX  JKMBOTHBIX.  Kpyru
KpOBOOOpAIICHUS. DBOJIOIMOHHBIC  YCIOKHEHUS CTPOSHUS KPOBEHOCHOM
CHUCTEMBbI MO3BOHOYHBIX >XMBOTHBIX. BbijeneHue y opraHusmoB. Beigenenue y
KUBOTHBIX. CokpaTtuTenbHble Bakyosu. Opransl BeiienaeHus. CBsi3b MOJOCTH Tella
C KPOBEHOCHOM W BBIICIUTEIIBHON cucTeMamu. BblnelieHne y MO03BOHOYHBIX
J)KUBOTHBIX. 3aliMTa Yy MHOTOKJIETOYHBIX JKMBOTHBIX. [lOKpoBEI W wuX

MMPOU3BOJHBIC.
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Pa3npaxuMOCTh U peryssius y OpraHu3MoB. Pa3ipa>kuMoCTh y OJJHOKIETOYHBIX
opranu3MoB. Takcucbl. Pa3apaXMMOCTb W Pperyisuuss y MHOTOKJIETOYHBIX
pacTteHuil. POCTOBbIE BelllECTBA U X 3HAYECHUE.

HepBHas cucrema u peduiekTopHas peryisiius y MHOTOKJIETOYHBIX KMBOTHBIX.
HepBHas cuctema u e€ oTAenbl. DBONIONMOHHOE YCIOKHEHHE CTPOSHHSI HEPBHON
CHCTEMBI y KHUBOTHBIX.

Pazpaborka anroputMoB W mporpamMm it I(PQPEKTHBHON (DyHKIMOHATBHOU
aHHOTAllUW ~ TE€HOMOB,  TPAHCKPUITOMOB, IpOTEOMOB,  MeTab0JIOMOB

MHUKPOOPIraHHU3MOB, paCTeHI/Iﬁ, JKMBOTHBIX M YCJIOBCKA

Opranusm 4enoBeKa 1 €ro 3/10pOBbe

5.1

Oprassl ¥ cUCTEMBI OPTaHOB yenoBeKa. OTAeIbl TOJIOBHOTO MO3ra TO3BOHOYHBIX
KMBOTHBIX. Peduiekc u peduexkropHas nyra. besycinoBHble U yCIOBHBIE
peduekcel. I'ymopanbHas peryiasius U SHAOKPUHHAS CHCTEMa >XUBOTHBIX H
yesioBeKa. JKese3pl SHIOKPUHHONW CUCTEMBI U UX TOPMOHBI. [leificTBHE TOPMOHOB.
B3aumocBs3b HEpBHOM M 3HIOKPUHHOHN cucTteM. [unortamamo-runodusapHas

cucrema. Pednekc u peduekropHas ngyra. bezycioBHble U YCIOBHBIE peIeKch

5.2

3amura opranuzma oT OosiesHed. IMmyHHas cucrtema denoBeka. Kietounslil u
TYMOpQJIbHBIA MMMYHHTET. BpOXAECHHBINA, NTPHOOPETEHHBIN crenuduaeckuii
UMMYyHHUTET. Teopusi  KIOHaNbHO-celeKTUBHOro ummyHuteta (IL.Opnux,
®.M.bepuer, C.ToneraBa). BocmamurenbHble OTBETHI OpraHu3MoB. Poib

BPOXKAEHHOTO IMMYHUTETA B Pa3BUTUU CUCTEMHBIX 3a00J1€BaHUI

53

KpoBenocHnast cuctema u e€ opranbl. Cep/ie, KpOBEHOCHBIE COCYABI U KPOBb.

Kpyru kpoBooOparnienus. Pabora cepama u e€ peryasnus

54

Heixanue gyenoBeka. Juddy3us razoB yepe3 NOBEpXHOCTh KIETKH. JlpIxaTenbHas
CHUCTEMA YECJIO0BCKaA. JII)IXaTeJ'H)HaH MMOBECPXHOCTE. Perynsnmﬂ ABbIXaHHWS.

JlpIxarenbHbIe 00BEMBI

5.5

HI/IHIGBapI/ITeHI)HaSI CHUCTEMAa YCJIOBCKA. OT)IGJ'II)I MUIICBAPUTCIBHOIO TpaKTa.
HI/IH_IeBapI/ITeJ'IBHBIe KCIIC3HhI. BHYTpI/IHOJ'IOCTHOG u BHYTPHUKIICTOYHOC

MUIICBapeHUe

5.6

ITokpoBel M ux npou3BojHble. Opranbl BbiaeneHus. I[louku. CtpoeHue u
dbyakuuonupoBanue Hedpona. OunbTpanus, cekpenus 1 00paTHOE BCACHIBAHUE

KaK MCXaHHN3MBI pa6OTI)I OpraHOB BBIJACJIICHUA. O6pa30BaHHe MOYH Yy YCJIOBCKA

5.7

I[BI/I}KGHI/IG YelloBeKa: MpImieyHas cucrema. CKelleTHBIE MBIIINbBI U HUX pa60Ta.

CTpoeHME ¥ TUIIBI COEIMHEHUS KOCTE!

Teopus sBomtonnu. Pa3Butue xxu3Hu Ha 3emiie

6.1

OpomouonHas  teopust Y.  Jlapsuna. [IpennocbUiki ~ BO3HHUKHOBEHUS

napsuHu3Ma. JKu3Hbp 1 Hay4yHas AesaTenbHocTh Y. JlapeuHa.
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JBmwxymnme cuibl 3BoitonuK BUIOB o Y. J[apBuHY (BBICOKas WHTEHCHBHOCTb
pPasMHOKEHHUSI OpPraHM3MOB, HACJIEJICTBEHHAss W3MEHYMBOCTb, Oopnba 3a
CYIIIECTBOBaHME, €CTECTBEHHBIH U HUCKYCCTBEHHBINH 0TOOD).

Odopmnenne cuntetndeckoir Teopun 3Bomtoruu (CTD). HeittpanbHas Teopus
sBosmroi. CoBpeMEeHHasi DBOJIIOIIMOHHAST OMOJIOTHS. 3HAYEHUE BOJIOIMOHHON

TeopHuH B POPMUPOBAHUYU €CTECTBEHHO-HAYYHOW KapTHUHBI MUPa

6.2

[Tomymsiuust Kak »IeMeHTapHas eauHuna HBoitonud. COBpEMEHHBIE METOJbI
OIICHKH TEHETHYECKOTO pa3HoOOpa3usi M CTPYKTyphl Homynsuuid. M3Menenue
reHooHAa MOMYJSAIMM KakK 3JIEMEHTapHOE SBOJIOIMOHHOE SBJIEHUE. 3aKOH
reHeTuueckoro pasuosecus Jxx. Xapau, B. BaiinGepra.

DOnemeHTapHbie (aKTOPHl (ABWKYIIME CHJIBI) O3BOJIONUU. MyTallmOHHBIN
nporecc. KomOunatuBHass wu3MeHUMBOCTH. Jlpelid reHOB — ciydaifHbIe
HEHaNpaBlieHHblE M3MEHEHHs 4YacToT ajuieledl B momymsauuax. Oddext
OCHOBATEIIA. Murpauuu. N3omsanus MOITYJIALAN: reorpaduueckas
(mpocTpaHCTBEHHAs ), Oronornyeckas (penpoayKTUBHAS).

EcrectBeHHblil 0oTOOp — HampaBistoumii  Qaxtop sBomouuu.  DopMbl
€CTECTBEHHOI0  0TOOpa:  JABIKYILMN, CTAOMIM3UPYIOLIUHN, Pa3pbIBAIOLIUI
(mu3pyntuBHbIH). [TonoBoit oTOOD.

[IpucnocoONEeHHOCT, ~ OpPraHuM3MOB ~ KaK  pe3yibTaT  MHUKPO3BOJIIOLMU.
Bo3HukHOBEHHE  TpUCIIOCOOJIGHHH y  OpraHu3MoB.  ApoMopdo3bl U
uanoanantauuu. [Ipumeps! npucrnocobnennii y opranu3MoB. OTHOCHTENBHOCTD
MPUCTIOCOOTIEHHOCTH OPTaHNU3MOB.

Bun, ero xkputepum u cTpykTypa. BumooOpasoBaHue Kak —pe3yabTaT
MHUKpPO3BOJIIONMH. M3omsamus — kimoueBoi ¢akTop BUmooOpazoBanus. Ilytu u
Croco0bI BUI000pa30BaHUS: aJJIoNaTpUUECKoe (reorpaduueckoe),
CUMITAaTPUYECKOE  (IKOJIOTHYECKOE),  «MTHOBEHHOE»  (MOJIUIUIOWIU3AIIHS,
rubpuausanys). JJITenbHOCTh 3BOIIOLUOHHBIX IPOLECCOB.

Mexanu3msbl (GOpMUPOBAHUS OHMOJIOTHYECKOTIO Pa3HOOOpa3Hsl.

Ponb 3BOMIONMOHHON OMONOTHMU B pa3pabOTKe HAYYHBIX METOJOB COXPAHECHHUS
OuopazHooOpa3usi. MUKpPOIBOMIONMS U KODBOJIOIMS TMAPa3UTOB U HMX XO35EB.
Mexanu3mbl GOPMUPOBAHHS YCTOHUYMBOCTH K aHTHOMOTHKAM M CIIOCOOBI OOPHOBI

C HEH

6.3

MeTtonsl u3ydeHnuss makposBomonuu. IlaneoHTonorndyeckue MeTOIbl M3Y4YECHUS
sBomonuu. [lepexonubie GopMbl 1 PUITOTEHETHYECKHUE PSIIBI OPTaHU3MOB.
buoreorpaduueckue Meroasl uzydeHus 3Boionuu. CpaBHeHue Giaopsl U GhayHbI
MaTEepUKOB M OCTPOBOB. broreorpaduueckue obdaactu 3emin. Buasl-sHaeMuku u
PEITUKTHL

3M6p1/10n0mqecxne )51 CpaBHI/ITeJ'ILHO-MOp(I)OJ'IOl"I/I‘-ICCKI/Ie MCTOAbl HU3YUCHHUA
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’BOMIIOLIMU. ['€HeTHuecKne MEeXaHU3Mbl JBOJIIOLUU OHTOIEHE3a U IOSABICHUS
HBOJIIOLIMOHHBIX ~ HOBIIECTB. [ 'OMOJOrMYHbIE W  AHAJOTMYHBIE  OpPraHbI.
Pyaumentapusle  opranbl M aTaBuU3Mbl.  MOJIEKYJISIPHO-T€HETUYECKHE,
OMOXMMHYECKHMEe M  MaTeMaTUYecKhe  METOAbl  H3Y4YeHHsS]  HBOJIIOLIMU.
['omonornynsie reHbl. COBPEMEHHbBIE METOMbI MOCTPOCHHS (PUIOreHEeTHUYECKUX
JIEPEBHEB.

XpOMOCOMHBIE MYTALIMH U SBOJIFOLMSI TECHOMOB.

OO6mue 3akoHOMEpHOCTH (MpaBuia) 3BoJOLUMU. HeobpaTUMOCTh 3BOIIOLUU.

A,I[aHTI/IBHaH paauanus. HepaBHOMCpHOCTB TEMIIOB 5BOJIOIINH

6.4

Hayunble rumorespl MNpPOMCXOXKIAEHUS JKM3HM Ha 3emie. AOHOreHes u
naHcnepMus. /[JoHay4HbIe IPEICTaBICHUS O 3aPOXKACHUM KU3HU (KPEALIMOHU3M).
['unore3a MOCTOSHHOIO CaMO3apOKJIEHUS KU3HU U €€ ONPOBEPKEHHUE OIbITAMU
®. Pemu, JI. Cnammannanu, JI. Ilactepa. IlpoucxoxnaeHve KuU3HU U
acTpOOHOJIOTHSL.

OcHOBHBIE 3Tambl HeOpraHMyeckod sBoironMU. [lmaHerapHas (reosoruyeckas)
HBOJIONMS. XHUMHYECKas JBOJIONUSA. AOHOT€HHBIH CHHTE3 OpraHMYeCKHX
BemecTB U3 Heopranmyeckux. Omeir C. Mumiepa u I'. KOpu. O6pazoBanue
nosuMepoB U3 MoHoMepoB. Koaunepsatnas runore3a A.M. Onapuna, rumoresa
nepBuyHOro OynwoHa JIk. XomaeiHa, reHeTudeckas rumotesa [. Mémrepa.
Pu6osumsr (T. Yek) u rumore3a «vupa PHK» V. I'mnbepra. dopmupoBanue
MeMOpaH ¥ BO3SHUKHOBEHHUE ITPOTOKJIETKH.

Hctopus 3emnu u metonsl €€ nsydeHus. Vckonaemble OpraHMYECKUE OCTATKU.
['eoxponosorus u e€ Meronpl. OTHOCUTENbHAS U a0COJIOTHAS T€OXPOHOJIOTHS.
['eoxpoHONOrMYecKas nIkaga: 0HbI, 3pbl, IEPUOIBI, FTIOXU.

Hauanbnble atansl oprannyeckoi sposrouuu. [losBieHne M 3BOTIOLUSA NEPBBIX
KJIETOK. OBOJIONUs MeTabosnm3Ma. BoO3HMKHOBEHHE TMEpPBBIX HKOCHUCTEM.
CoBpemeHHbIE MUKPOOHBIE OMOIIIIEHKU KaK aHAJIOT IepBbIX Ha 3emiie COOOILECTB.
Crpomaronutsl. [IpokapuoThl U 3yKapHOTHI.

[Tpoucxoxaenue sSykapuoT (CHUMOHMOreHe3). DBOJIIOLUUOHHOE MPOUCXOXKICHUE
BUpYycOB. [IpoucXokKaeHne MHOTOKJIETOYHBIX OpraHu3MOB. Bo3HHKHOBEHHE
OCHOBHBIX I'PYIIII MHOTOKJIETOYHBIX OPTaHU3MOB.

OcHOBHBIE d3Tambl JBOJIONMU BBICHIMX pacTeHuil. OCHOBHBIE apoMOp(dO3bI
pactenuii. Bbixoa pacteHuid Ha cymry. llosiBieHne CHOpOBBIX pacTeHUH U
3aBoeBaHue uMH cymu. CemeHHble pacTeHus. IIpoucxoxaeHHe IBETKOBBIX
pacTeHUIA.

OcCHOBHBIE 3Tambl HBOMIONMU KUBOTHOTO Mupa. OCHOBHBIE apoMOp(O3bI
KUBOTHBIX. Benpckas ¢ayna. KemOpuiickuii B3pbIB — MOSIBJIEHHE COBPEMEHHBIX
tunoB. [lepBbie Xop0BbIE KUBOTHBIE. JKU3HD B BOJE. DBOIIOLUS T03BOHOYHBIX.

[Tpoucxoxnenne amdpubuit u pentwmii. [IporicxoxxaeHre MIEKOMUTAIONINX U
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ntun. [lpuHoun kmodeBoro apomopdosza. OcBoeHHE O€CrO3BOHOUYHBIMU H
IIO3BOHOYHBIMH J)KUBOTHBIMHU CYIIH.

Pa3BuTHe xu3HM Ha 3eMie 1O 3paM U NEpUOAAM: apXeH, PoTepo30H, MaIeo30H,
Me3030H, KaifHo30M. OOmas XapakTepUCTHKAa KJIMMAara U TE0JIOTMYECKUX
nporeccoB. [losiBieHNe U paclBET XapaKTEPHBIX OPraHU3MOB. YTIeo0pa3oBaHUE:
€ro YCIJIOBHSI U BIIMSIHUE Ha T'a30BbIi cocTaB aTMochepbl.

MaccoBble BBIMUPAHUS — 3KOJIOTMYECKME KPHU3UCHI mIpouwioro. IlpuumHel u
CJIEZICTBUSI MacCOBBIX BbIMHUpaHUN. COBpEMEHHBIH 3KOJIOIMYECKHHA KpPHU3HUC, €ro

0CO0EHHOCTH

6.5

Paspensl m 3agaunm anTpomosnoruu. Metonael aHTponosoruu. CTaHOBIEHHE
IIPEJICTaBICHUN O IPOUCXOKICHUH uesioBeka. COBPEMEHHBIE HaAyUYHbIE TEOPUH.
CxoncTBO 4yenoBeka € KUBOTHBIMU. CHCTEMaTHMUECKOE IOJIOKEHUE YEJIOBEKA.
CBuzerenbcTBa  CXOACTBA  YENOBEKAa C  JKMBOTHBIMHM:  CPAaBHHTEJIBHO-
Mopdooruueckue, AMOPHOJIOTUYECKHE, (bU3HOIOT0-OMOXUMHYECKHE,
nosesneHYeckue. OTan4Ms 4eaoBeka oT KUBOTHBIX. [IpAMOX0KIeHNE U KOMILIEKC
CBSI3aHHBIX C HUM IPU3HAKOB. Pa3BUTHE rOJIOBHOTO MO3ra U BTOPOM CUTHAJILHOU
CHCTEMBI.

JBmwxynme cuibl ((pakTopsl) aHTPOIOreHe3a: OWOJOTHYECKHE, COLHAbHBIE.
CooTHoleHrne ONOJIOTHYECKUX U COLMANIBHBIX (DAaKTOPOB B aHTPOIIOI€HE3E.
OcHOBHBIE CTaIMM AHTPOIIOT€HE3a. ABCTPAIIONIUTEKN — JBYHOTHE NPEAKH JTIOACH.
YenoBek  yMmenbld, I€pBblE  M3TOTOBJICHUS  Opyaud  Tpyna. Yenosek
OpSAMOXOIAIIMA W TEepBBIA BBIXOJX Jrofed 3a mpexaensl Adpuku. Yenoek
reiuaenpO0eprckuii — OOMmMA MPEIOK HEeaHJEePTAIBCKOTO YeJIOBeKa W YeJIOBEKa
pasymHoro. YenoBek HeaHAEPTAIbCKUN KakK BHUJ JIOJIEHM XOJOJAHOTO KIMMAaTa.
YenoBek pasyMHBIM COBPEMEHHOI'O THUIIA, JEHUCOBCKUM YEIIOBEK, OCBOCHUE
KOHTHHEHTOB 3a npejaenaMu AQpuku.

OBOJIOIMUS COBPEMEHHOIO uesjoBeka. EcTecTBeHHBII 0OTOOp B MHOMYIALHUAX
yesioBeka. MyTallMOHHBIN Tpouecc U nonuMopusM. IlomynsunoHHbBIE BOJHBI,
npei¢ reHoB, Murpanus U «3¢p(HeKkT ocHOBATeNs» B MOMYJALUAX COBPEMEHHOIO
YeII0BeEKa.

UYenoseueckue pacel. Ilomsatne o pace. bombmume pacel:  eBporeougHas
(eBpasmiickasi), aBCTpaJlo-HErpoujHasi  (dKBaTOpUaibHAasi),  MOHTOJOHJIHAS
(a3uarcko-amepuKkaHcKkas). Bpemss M myTu paccelieHHsl uyelloBeKa IO IUIAHETe.
EnvHcTBO  yenoBeueckux  pac. HayuHas  HECOCTOSTENBHOCTH — pacU3Ma.
[TprcnocoOIeHHOCTh YeNoBEeKa K PAa3HBIM YCIOBUSIM OKpYKalOIIeH Cpembl.
Bnusaue reorpaduyeckoit cpeasl M apeiida reHoB Ha MOPQONOTHIO H

buznonoruio yenoneka

DKOCHUCTEMEI U npucymue MM 3aKOHOMECPHOCTHU
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7.1

Paznenbr u 3agaun skonoruu. CBsi3b SKOJIOTHU C IPYTUMHU HAyKaMH.
Metoner axomoruu. [loneBeie HaOMIOACHHUS. OKCIEPUMEHTHI B JKOJOTHH:
OpUpOAHbIE M JlabopaTtopHble. MoJenupoBaHue B 3KOJOTMH. MOHHUTOPUHT

OKpYKaroIllel Cpe/Ibl: JTOKAIbHBIN, PETHOHATBHBIN U TI100aTbHBIHN

7.2

Okosnoruyeckre (akTopsl M 3aKOHOMEpHOCTH ux nedctBus. Kiaccuduxanms
IKOJIOTUYECKUX (AKTOpOB: abOMOTHYECKUE, OWOTHYECKHE, aHTPOIOTEHHBIE.
OOmme 3aKOHOMEpPHOCTH JICHCTBHS 3Kojormdeckux (akropos. [IpaBuio
muanmyMa (K. HInpenrens, FO. JIubux). TonepaHTHOCTh. DBpUOMOHTHBIC W
CTEHOOMOHTHBIE OPTraHU3MBI.

Aobuotndeckue ¢daktopel. CBET Kak sKojorudeckuii akrtop. JlelcTBre pa3HBIX
YYaCTKOB COJIHEYHOTO CIIEKTpa Ha OPraHU3Mbl. OKOJOTHYECKHE TPYIIIbI
pacTeHHH M JKUBOTHBIX II0 OTHOIIEHHIO K cBeTy. CuUrHajibHas pojib CBETa.
DOoTONEPUOAU3M.

Temmeparypa Kak »dKoJoruueckuil Qaxtop. JlelicTBue Temmeparypbl Ha
opranu3msl. [IoHKWIOTEpMHBIE 1 TOMOWOTEPMHBIE OPTAHU3MBI. DBPUTEPMHBIE U
CTEHOTEPMHbIE OPTraHU3MBbI.

BrnaxxHocTh kak 9konormdyeckuid ¢axtop. Ilpucnocobnenuss pacteHuil K
noJyIep>KaHuio BoAHOTro OanaHca. Kiaccugukaius pacTeHHil M0 OTHOIICHUIO K
Bozie. [IpucrnocoGnenns KUBOTHBIX K U3MEHEHHIO BOJHOTO PEXHUMA.

Cpenpl oOuTaHUS OpPraHU3MOB: BOJHAs, HA3eMHO-BO3JYIIHAsA, I[OYBEHHAS,
rIyOMHHAs  MOAMNOYBEHHAs, BHYTPHOpPraHuW3MeHHas. DU3HKO-XUMHUYECKHE
ocobeHHOCTH cpell oOuTaHusi opraHu3MoB. IlpucmocoOneHusi OopraHu3MoOB K
YKU3HU B Pa3HBIX CPENaX.

buonoruueckue putmbl. BHemnnue u BHyTpeHHHE pUTMBbL. CyTOUYHBIE U TOJUYHbBIE
putMbl. IIpHcrnoco6ieHHOCTh OpPraHu3MOB K CE30HHBIM W3MEHEHUSM YCIOBUMN
KHU3HH.

XKuznenusie Gopmbl opranu3moB. [lonsrtue o xusHeHHOW (opme. KuzHeHHbIE
(GopMBI pacTeHMI: NepeBbsi, KyCTApHUKH, KYCTAPHUYKH, MHOTOJETHHE TPAaBHI,
OJTHOJIETHHE TpaBbl. JKu3HeHHBIE (POPMBI KUBOTHBIX: THAPOOHOHTHI, TEOOHOHTEI,
a’poOnOHTHL. OCOOCHHOCTH CTPOCHHMS M 00pa3a KU3HH.

buotnueckue dakropbl. Buabsl OMOTHYECKHUX B3aMMOJCHCTBHI: KOHKYpPEHLHS,
XHUIIHUYECTBO, cCUMOMO03 U ero (opmel. [lapasutusm, xoomepamnus, MyTyaausMm,
KOMMEHCAJIU3M (KBapTUPAHTCTBO, HaxJICOHUYECTBO). Herpoduueckue
B3auMOJICUCTBUSL  (Tommueckue, (Gopuveckue, (Hadpuyeckue). 3HAUYCHHE
OMOTHUYECKMX B3aMMOJEHCTBHI Ui CYIIECTBOBAHUS OPraHU3MOB B Cpele

oOurtanus. [IpuHIMI KOHKYPEHTHOTO UCKIIOUYEHUS

7.3

DKOJIOTHYECKHE XAPAKTCPUCTUKU TIOMYJISALIUHA. HOHYJU{I_[I/IH Kak OHOJIOTHYecKast

cucreMa. Posb HEOTHOPOTHOCTH cpefbl, HU3MIECKUX 0aphepoB U OCOOCHHOCTEH

MNepenaH yepes napok 03.02.2026 10:47 GMT+03:00;
597308a2-23fd-41de-9fa2-a3d424c44613
CtpaHuua 87 us 91




O6uonoruu BUAOB B (POPMHUPOBAHUU MPOCTPAHCTBEHHOW CTPYKTYPHI IMOMYJISIIHA.
OcHOBHBIE TOKa3aTeNN NOMYJALMUA: YUCIEHHOCTb, IUIOTHOCTb, BO3pacTHas M
[IOJIOBAst  CTPYKTYpPA, pOXKAAEMOCTb, IPUPOCT, TEMII POCTA, CMEPTHOCTD,
MUTpaLusl.

Okojoruyeckas CTpykTypa mnomyiasiuuu. OIeHKa YHCIEHHOCTU MOIMYJISIUH.
Jlunamuka nomysssuuy U €€ peryiasauusa. buoTudeckuii MOTEHIMAN HOIYJISALHNH.
MonenupoBanue AUMHAMHUKM —nomymsinvu.  KpuBbele pocTa  4YHMCICHHOCTH
nonyiasiund. KpuBble BbDKMBaHUA. Perynsnus 4uCIEHHOCTH IMONYJISLANA: pOJIb
(bakTOpOB, 3aBHCALIIMX W HE 3aBUCAIIUX OT IUIOTHOCTH. JKOJIOTUYECKHE
crpareruu BuoB (1- u K-ctparerun).

[TonsitTue 00 »oKoyormYecko HuIie BHaa. MecrooOutanue. MHoOromepHas
Mozenb sKkosnorudecko Humm Jx .M. XarumHcona. Pa3smepsl 3KO0JIOrMYecKOU
Humy. [loreHnManbHas ¥ peann3oBaHHas HULLN.

Bun xak cucrema mnonynsuuid. Apeansl BUIOB. Buiapl M uX KU3HEHHbBIE
CTpaTernd.  3aKOHOMEpPHOCTHM  IOBEIEHHWSA W MUIPAalUid  KMBOTHBIX.

bronornyeckue nHBa3uU YY>KCPOOHBIX BUAOB

7.4

CooOmiectBa opranu3moB. buorneHo3 u ero crpykrypa. CBsi3u Mexay
OopraHm3MamMu B OWOIlEHO3e. DKOcHCTeMa Kak OTKpeiTas cuctema (A.JDx.
Tencnu). @yHKIMOHANBHBIE OJIOKM OPraHU3MOB B DKOCHCTEME: MPOAYIEHTHI,
KOHCYMEHTHBI, pefyueHTsl. Tpoduueckue ypoBHH. Tpodudeckue 1enud U CeTH.
AlGuotnueckue O5I0Ku dKocucTeM. [1ouBBI M Wbl B dKOocucTemax. KpyroBopor
BEILECTB U MOTOK YHEPTUU B IKOCUCTEME.

OCHOBHBIE TOKa3aTeNM 3KOCUCTEMBI. bromacca u mpoaykuusa. DKOJOTMYECKHE
MUPaMUJIBI Yyucell, OMoMacchl U SHEPTUH.

HampasiieHHble 3aKOHOMEpPHBIE CMEHBI COOOINECTB — CyKIeccuu. [lepBuuHbIe U
BTOPUYHbIE CYKIECCUM U HMX MPUYUHBL. AHTPOINOIe€HHbIE BO3JCUCTBUS Ha
cykneccun. KinumakcHoe coobiectBo. bruopasnoobpasue 1 1osiHoTa KpyroBoporta
BEIIECTB — OCHOBA YCTOMYMBOCTH COOOIIIECTB.

[Ipupoanbie 3KOCUCTEMBI. AHTPOIOT€HHBIE JKOCHCTEMBI. ATPOIKOCHUCTEMA.
ArpouieHo3. Paznnuns Mex1y aHTpONIOT€HHBIMU U TPUPOJHBIMHU 3KOCHCTEMaMHU.
Ypboskocucrembl. OCHOBHBIE KOMITOHEHTHI ypOo3kocucteM. ['opozckas ¢iopa u
dayna. CuHaHTponU3aIus TOpoACcKoii payHbl. bruonornueckoe u X03siCTBEHHOE
3HaYEHHE arpod’KOCHCTEM M ypOO3KocHCTeM. 3aKOHOMEPHOCTH (OPMUPOBAHUS
OCHOBHBIX B3aMMOJIEWCTBUI OPraHM3MOB B 3KOCHCTEMAX.

[IepeHoC 3HEPrUU U BEUIECTB MEXKAY CMEKHBIMU DKOCUCTEMAMH. Y CTOMYMBOCTD
OpraHW3MOB, TOMYJIALIMA © SKOCUCTEM B YCIOBUSAX €CTECTBEHHBIX U

AHTPONOT€HHBIX BO3ACHCTBUI

7.5

buochepa — oOmerranerapras o0omo4Yka 3eMiIM, T/I€ CYIIECTBYET WIIH
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cyliecTBoBasia kH3Hb. YueHue B.M. Bepnaackoro o Ouocdepe. Obnactu
ouocdepsl u e€ cocra. XKuBoe BemecTBo Onocdepsl U ero PyHKIUH.
3aKOHOMEPHOCTH cylecTBOBaHUs Ouocdepsl. OcobeHHocTH OHOChepbl Kak
robanpbHOM  JKocHCTeMBbl.  JluHaMu4eckoe  paBHOBecMe B Oumocdepe.
KpyroBopoTsl BemecTB M OHMOT€OXMMHYECKHE IHMKIBI (yriaepoja, aszora).
PutmMuuHOCTS sIBIEHM B 6uocdepe.

3onanbHOCTh OMochepbl. TlonsTie o 6uome. OCHOBHBIE OMOMBI CYIIH: TYHJpA,
XBOWHBIC Jieca, CMEIIAaHHBIE M MIMPOKOJMCTBEHHBIE Ji€ca, CTENH, CaBaHHBI,
NYCTBIHU, TPOIUYECKHUE JIeca, BBICOKOTOpbA. Kimmar, pacTUTENbHBIH U
YKHBOTHBIH MUP OMOMOB CYIITH.

CrpykTypa U (YHKIHUS KUBBIX CHCTEM, OIIEHKa MX PECYpCHOTO MOTCHIHANIA H
O6uochepHbIX HYHKITHIT

7.6

DKoNoru4ecKre KpU3UChl U X MpUUYMHBEL. Bo3neiicTBue denoBeka Ha Ouocdepy.
3arpsi3HeHUE BO3AYIIHOW cpenbl. OxpaHa BO3AyXa. 3arpsi3HEHUE BOJIHOM CPEIIbI.
OxpaHa BoaHBIX pecypcoB. Pazpymienue nousel. OXpaHa IMOYBEHHBIX PECYpPCOB.
N3meHenue knmMmara.

AHTpPOIIOT€HHOE BO3/IEHCTBUE HAa PACTUTEIbHBIM W >KMBOTHBIM Mup. OxpaHa
PacCTUTENBHOTO U >KUBOTHOrO Mupa. OCHOBHBIE NMPHUHIMIIBI OXPaHbl IPUPOJIBL.
Kpacubie kauru. Ocobo oxpaHsembie npupoansie tepputopun (OOIIT).
borannueckue cajbl 1 300J0THYECKHE MTAPKH.

OcHOBHbIE MPHUHLMIIBI YCTOMYMBOIO pa3BUTHUS YEJIOBEUECTBA M IPHUPOJBI.
PanmonanbHOe  MPUPOJOIONB30BAaHME M COXpaHEHHWE  OMOJIOTHYECKOTro

pazHooOpa3us 3eMin
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YYEBHO-METO/INYECKOE OBECIIEYEHHE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJ11 YYEHUKA

* buonorus. buonornyeckue cuctemsl u iporiecchl; 10 knacc. yriayOaeHHOe
obyuenue. TepemoB A.B., Iletpocora P.A. OG11ecTBO ¢ OrpaHHYCHHOM
otBeTcTBeHHOCTHIO « MOl MHEMO3MHA»

* buonorus. buonorudyeckue cuctemsl u nporiecchl; 10 kiaace. yriyOaeHHoe
obyuenne TepemoB A.B., IletpocoBa P.A. O6miecTBO ¢ OrpaHUYCHHOM

otBeTcTBeHHOCTHIO « MOl MHEMO3MHA»
METOINYECKHUE MATEPHUAJIBI IJISI YYUTEJISA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

https://m.edsoo.ru/863eac2c
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[ okymMeHT nognucaH v nepegaH Yyepes onepatopa 340 AO «[P «CKB KoHTyp»

Mopnucu
oTnpaBuUTensa:

OpraHusauus, COTPYAHNK

MYHULINMAJIbHOE BIOJXXETHOE
OBLLIEEOBEPA30BATE/IbHOE
YYPEXOEHWE "KNYYNCKASA CPELHASA
OBLLIEEOEPA30BATE/IbHAS LLIKOJTA"
AJIbMETbEBCKOIO
MYHUUMUMNANBHOTO PAMOHA
PECMNYBJ/INKN TATAPCTAH

Ddepswesa KceHus HukonaeeHa
JNPEKTOP

JloBepeHHOCTb: per. HoMep,
nepuog AencTeunsa u ctaTyc

B He TpebyeTcs anis nognucaxus

CepTudmkar: cepuitHblit
HOMep, Nepuoa AencTemns
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