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MHNOACHUTEJBbHASA 3AIINCKA

[Tporpamma o yuyebnomy npeamery "buonorus" (naiee - OMoI0TUs) HA YPOBHE CPEIHETO
obmero obpazoBanus pa3padborana Ha ocHoBe DenepanpHOro 3akoHa ot 29.12.2012 Ne 273-03
«O06 obpazoBanuu B Poccuiickoit denepanun», ®I'OC COO, Konmenuuu mnpenogaBaHus
yaeOHOoro npeamera «bHoNOrus» U OCHOBHBIX MOJIOKEHUN (enepalibHOM paboyeil mporpamMmmbl
BOCITUTAHMSI.

VYuebnsii npenMer «buosorus» yrayonéanoro ypoBHsS usydenus (10—11 xkmaccer)
SIBJIIETCS. OJJHUM W3 KOMIIOHEHTOB MPEAMETHON 005acTi «ECTeCTBEHHO-HAYYHBIC TPEIMETHD».
Cormacao monoxerusiMm PI'OC COO mnpoduiibHble y4eOHBIC NPEIMEThI, H3y4aeMble Ha
yriayOIEHHOM YpOBHE, SIBISIOTCSA criocoOoM auddepeHnnanud o0ydeHusl Ha YpOBHE CPEIHEro
o0miero o0pa3oBaHMsI W MPU3BAHBI 00ECHEUYUTh MPEEMCTBEHHOCTh MEXJY OCHOBHBIM OOIIUM,
CpeIHUM OOIUM, CpPEeIHUM MPO(PECCHOHAIBHBIM W BBICIIMM OOpa3oBaHHEM. B TO ke Bpems
KKIBIA U3 ATUX YYEOHBIX MMPEAMETOB JOKEH ObITh OPUEHTHUPOBAH HA MIPHUOPUTETHOE PEIlICHUE
0o0pa30BaTeNbHBIX, BOCIIUTATEIBHBIX M PAa3BHBAIOIINX 3ajad, CBA3AHHBIX ¢ MpodopHeHTaIuei
oOyyaromuxcsi ¥ CTUMYJIHPOBAHUEM HHTEpeca K KOHKPETHOW O0JIacTH HAy4yHOro 3HAHUS,
CBA3AHHOTO C OHWOJIOTMEW, MEIUIIMHOW, SKOJOTHEH, ICHUXOJIOTHEH, CIIOPTOM WA BOCHHBIM
JIEJIOM.

[IporpamMma no yue6HOMy npeamery "buosnorus" na€r mpencraBieHue O LEIU U 3a1adax
M3y4eHUs yueOHOro npeamera «bruosorus» Ha yriiyoaéHHOM ypOBHE, ONpeemseT 00s3aTenbHoe
(MHBapUaHTHOE) TPEAMETHOE COJACPIKAHHE, €r0 CTPYKTYPHpPOBAHHE IO pa3jeiiaM M TeMaw,
pacmpesienieHre o KiaccaM, peKOMEHIyeT MOCIeA0BaTeIbHOCTh U3YUeHHS YIeOHOT0 MaTepuaa
C yd4€TOM MEXKIIPEIMETHBIX W BHYTPHIIPEAMETHBIX CBS3€d, JIOTHMKH Yy4eOHOIro Iporiecca,
BO3PACTHBIX OCOOEHHOCTEH oOydarommxcs. B mporpamme mo OMONIOTHU pealv30BaH MPUHIIUI
MIPEEMCTBEHHOCTH C H3Y4Y€HMEM OHOJIOTMM Ha YpPOBHE OCHOBHOIO 0OIIero oOpa3oBaHMs,
Omarofmaps 4yeMy TMpPOCMaTpUBAaeTCs  HAMpPaBICHHOCTh Ha  MOCHEAYIOIIee  pPa3BUTHE
OWOJIOTMYECKNX 3HAHWA, OPHCHTUPOBAHHBIX Ha (OPMHUPOBAHHE €CTECTBEHHO-HAYYHOTO
MHPOBO33PEHHUS, IKOJIOTUYECKOTO MBIIIJICHHS, MPEICTABICHU O 3JI0pOBOM 00pase >KU3HU, Ha
BOCIIUTaHHE OEPEKHOTO OTHOUIECHUS K OKpYXalolled TpUpoAHOM cpene. B mporpamme mo
OMOJIOTHH Tak)Ke MOKa3aHbl BO3MOXXHOCTH ydeOHoro mpenmera «buomorus» B peanu3anuu
tpeboBanuit I'OC COO kx mIaHUPYEMBIM JIMYHOCTHBIM, METANPEJAMETHBIM U IPEIMETHBIM
pedynbrataMm oOydeHHs u B (OPMHUPOBAHMM OCHOBHBIX BHJOB Y4eOHO-TIO3HABATEIbHOM
JESATETLHOCTH OOYYaIONIUXCsl TI0 OCBOCHHIO COJEp)KaHHUS OWOJIOTHYECKOTO OOpa3oBaHMs Ha
YPOBHE CpeaHero oomiero oopa3oBaHusl.

VYueOubIii mpenmeT «bHoNOTHs» Ha YPOBHE CpPEIHEro o0IIero o0pa3oBaHUs 3aBepIIacT
Ouosorudeckoe o0pa3oBaHUe B IIKOJIE U OPHUEHTUPOBAH HA PACIIMPEHUE U YIITyOJIeHWEe 3HAHUI
oOydJaromuxcsi O JKABOM MPUPOJE, OCHOBAX MOJEKYJSIPHOW ¥ KIETOYHOW OHMOJIOTHH,
AMOPHUONIOTUHA U OMOJIOTUU PA3BUTHS, TEHETUKHU, CENEKIIMH, OMOTEXHOJOTHH, IBOJIOIMOHHOTO
VYEHUS U KOJIOTHH.

Nzydenne yuebHOro mpenmera «buonorus» Ha yriyOJIeHHOM ypOBHE OPUEHTHPOBAHO Ha
MOATOTOBKY OOYYaIOIMIUXCSA K TMOCIEAYIOMEMY TOTYyYEeHUI0 OHOJOTUYECKOro OOpa3oBaHUs B
By3ax W OpPraHM3aIUsaX CPeAHEro MpodeccrHoHaIbHOro 00pa3oBaHus. OCHOBY €ro COJEpKaHUS
COCTaBJISICT CHUCTeMa OWOJOTHYCCKUX 3HAHWH, TMOJYYECHHBIX MPU H3YYCHHH OOYJaIONTUMUCS
COOTBETCTBYIOIIUX CHUCTEMATHYECKHX pa3/eJioB OHOJOTMH HAa YpPOBHE OCHOBHOTO OOIIETO
oOpazoBanus, B 10—11 kiaccax 3T 3HaHUA MOTYYaAIOT pa3BUTHE. Tak, pacCUIUPEHBI U YTITYOJICHBI
OMOJIOTUYECKHE 3HAHUS O PACTCHHSX, KMBOTHBIX, rpubax, OaKTepusx, OpraHU3Me YellOBEKa,
Oo0IIMX 3aKOHOMEPHOCTSIX JKWU3HM, JOIMOJHUTEIBHO BKJIIOUYEHbI OWOJIOTMYECKHE CBEICHUS
MIPUKJIAHOTO M TIOMCKOBOTO XapaKTepa, KOTOPhIE MOXHO HCIOJIb30BaTh KaK OPUEHTHUPHI s
rocienyromero Beioopa npodeccun. Bo3mokHa Takke MHTErpanusi OMOJIOTHYECKUX 3HAHUHU C



COOTBETCTBYIOIIMMHU 3HAHHUSIMH, ITOJTYYCHHBIMHU 00YUYaIOIUMUCS TIPH U3y4eHUU (DU3UKH, XUMUH,
reorpaduy U MaTEMaTUKH.

Crtpykrypa mporpamMmbl To ydeOHOMY mpenmery "buomorus" orpakaer CHCTEMHO-
YPOBHEBBII M 3BOJIONUOHHBIN MOAXOABI K M3ydeHHI0 Ouosioruu. COriacHO WM, H3ydaroTcs
CBOWCTBA U 3aKOHOMEPHOCTH, XapaKTEPHbIE IJISl )KUBBIX CHUCTEM Pa3HOrO YPOBHS OpraHU3alliH,
SBOJIIOLIMM OPraHUYECKOr0 MHUpa Ha 3emiie, COXpaHEHHs OHOJOTHYecKOro pazHooOpaszus
wranetsl. Tak, B 10 kiacce W3ydaroTCsi OCHOBBI MOJICKYJISIDHOM M KIETOYHOH OumoJioruw,
SMOPHUOJIOTUU U OUOJIOTMH Pa3BUTHUS, TEHETUKU U CEJEKIUU, OMOTEXHOJIOTUU U CUHTETUYECKON
OMOJIOTHH, aKTYaJH3UPYIOTCA 3HAHUS OOydarommxcsi 1o OOTaHUKE, 300J0THH, AHATOMWHU,
¢usnonorun yenoseka. B 11 kmacce u3yyaroTcsi 3BOJIOIMOHHOE YUYEHHUE, OCHOBBI SKOJIOTHH U
yueHue o onocdepe.

VYueOubiii mnpeamer «buonorus» mnpus3BaH OOECHEUUTH OCBOCHHE OO0YyYarOIIUMUCS
OMOJIOTUYECKUX TEOpHA W 3aKOHOB, WJEH, NPUHIMIIOB W TPaBWUJ, JIEKAIIMX B OCHOBE
COBPEMEHHOM €CTEeCTBEHHO-HAyYHOM KapTUHBI MHpA, 3HAHUH O CTPOEHUH, MHOrooOpaszuu u
0COOEHHOCTSIX KIIETKH, OpraHW3Ma, IOMyJISAUuN, OWOLEHO03a, SKOCHCTEMBI, O BBIIAIOIINXCS
HAyYHBIX JOCTHUKEHHSIX, COBPEMEHHBIX HCCIICIOBAHMSIX B OWOJIOTHH, MPUKIATHBIX aCIEeKTax
Ouosornyeckux 3HaHWHA. [y pa3BUTHS U MOJAEPIKaHUS MHTEpeca O0OyJarommxcsi K OMOIIOTHI
Hapsiy CO 3HAUUTEIbHBIM 00bEMOM TEOPETUUYECKOTO MaTepHala B COEPKaHUU MPOTpaMMbl IO
OHMOJIOTHH TIPEIYCMOTPEHO 3HAKOMCTBO C HMCTOpPWEH CTAHOBICHHUS W Pa3BUTHS TOW WM HHOMN
obnactu OUONOrUM, BKJIAJOM OTEUECTBEHHBIX U 3apyOekKHBIX YUEHBIX B PEIICHUE Ba)KHEHIINX
OMOJIOTUYECKHUX U KOJIOTHYECKHIX TIPOOIIEM.

Lenp u3yuenus: yueOHoro npeamera «buonorusy» Ha yriiyonéHHOM YpPOBHE — OBIAJCHUE
00yJaroIMMHUCS 3HAHUSAMH O CTPYKTYpHO-(OYHKIIMOHAJILHOW OpTaHU3allMH KHBBIX CHUCTEM
pPa3HOTO paHra M MpHOOpeTeHNne YMEHHI HCIONIb30BaTh 3T 3HAHUS B (POPMHUpPOBAHUH MHTEpeca
K ompenenéHHoi obnactu mpoecCuOHAIBHON ACSITEIIBHOCTH, CBA3aHHOW ¢ OWONOTHEH, WIN K
BbIOOpY yueOHOT0 3aBe/leHHs I TPOAOIKEHHS OMOIOTHYECKOro 00pa3oBaHMUs.

JlocTukeHue 1enu u3ydeHus ydeOHoro npeamera «buonorus» Ha yriyOJ€HHOM YpOBHE
o0ecreyrBaeTcs pelieHueM CIeIyoIuX 3a1au:

OCBOCHHE  OOYYalOUIMMHUCS  CUCTEMBbI  OMOJIOTMUECKMX 3HAaHMM: 00  OCHOBHBIX
OMOJOTHYECKUX TEOPHsX, KOHIIEMIMIX, TUIOTe3aX, 3aKOHaX, 3aKOHOMEPHOCTAX M MpaBUiaXx,
COCTABIIIIONINX  COBPEMEHHYIO €CTECTBEHHO-HAYYHYIO KapTHHY MHpa;, O CTPOCHHH,
MHOT000pa3uu U 0COOEHHOCTSX OMOJIOTHUECKUX CUCTEM (KJIETKA, OpraHM3M, MOMYJLHUs, BU],
OouoreorieHo3, Ouocdepa); O BBAAIONIUXCS OTKPBITHSIX W COBPEMEHHBIX HCCJICJIOBAHMSIX B
Ouooruu;

O3HAKOMJICHHWE  OOyJammuxcs ¢  METOAaMH  TO3HAHWS  KUBOH  TPUPOJIBL:
HCCIIeIOBATENILCKUMH METOJaMH OMOJIOTHYECKUX HayK (MOJEKYISIPHOW U KIETOYHOM OUOJIOTHH,
AMOPHOIOTHN ¥ OMOJIOTHH Pa3BUTHSI, TCHETUKU M CEJIEKIINN, OMOTEXHOJIOTHH U CHHTETHYECKOU
OMOJIOTUH,  TAJCOHTOJNIOTUH, D3KOJOTMH);  METOJaMH  CAMOCTOSITEIBHOIO  MPOBEACHUS
OMOJIOTMYECKUX HCCIEOBaHUM B JlabopaTopuu M B mpupone (HaOmoJaeHHe, HU3MEpEeHue,
HKCHEPUMEHT, MOJICTUPOBaHKE);

OBJIQJICHUE OOYYAIOIIUMUCS YMEHHSIMHU: CaMOCTOSTEIBHO HAXOIUTh, aHAIN3HPOBATH U
UCIOJIb30BaTh OMOJIOIMYECKYI0 HH(OPMAIIHIO; IOJIB30BATHCSA OMOJIOIMYECKON TEPMUHOJIOTHEN U
CHMBOJIMKOW; YCTaHaBIHMBATh CBSI3b MEXKAY pa3BUTHEM OHOJOTHM H  COIHUAIBHO-
HKOHOMHYECKUMH U SKOJOTMYECKHMMH MpoOJIeMaMH YeJIOBEYECTBA; OLEHUBATh IOCIEICTBHA
CBOCH JICSATEIIBHOCTH 110 OTHONIICHUIO K OKpYXKaloled TPUPOIHON cpeae, COOCTBEHHOMY
3MI0POBBI0O W 370POBBI0  OKPYXKAIOUIMX JIIO/ICH; OOOCHOBBIBaTH H  COOMIOAATH  MeEpbl
NpoPUIAKTUKN WH(OEKITMOHHBIX 3a00JIEBaHMM, TIPaBHIa TIOBEACHUS B MPUPOJIE U O0OeCIeueHuUs
0€30MaCHOCTH COOCTBEHHOM KHM3HEIEATEIbHOCTH B YPE3BBIUANHBIX CUTYyalUSX MPHUPOIHOTO U
TEXHOTEHHOT'O XapakTepa; XapaKTepHU30BaTb COBPEMEHHBbIE Hay4dHbIE OTKPBITHUS B 001acTu
OnoJIOruu;



pa3BUTHE Y 00YYAIONUIMXCSl MHTEIUIEKTYaIbHBIX U TBOPUYECKUX CIIOCOOHOCTEH B Iporecce
3HAKOMCTBA C BBIJAIOIIMMUCS OTKPBITHUSIMH M COBPEMEHHBIMU HCCJEIOBAaHUSMU B OHOJIOTHH,
pemaemMpIMi €10 MPOoOJIeMaMH, METOJIOJIOTHEH OMOJIOTHYECKOTO HCCIICAOBAHUS, HPOBEICHUS
SKCIIEPUMEHTAJbHBIX HCCIIEOBAaHUM, pElIeHUs] OHOJOTMYECKUX 3aJady, MOJEIUPOBaHUS
OMOJIOTHYECKUX 0OBEKTOB U MPOIIECCOB;

BOCIHUTAHHE Y OOYYarOIIMXCsl LIEHHOCTHOTO OTHOULICHHS K JKUBOW MPHUPOJAE B LEIOM U K
OTACNbHBIM €€ O00beKTaM U SBICHUSAM; (HOPMUPOBAHHE HKOJOTHUECKOW, Te€HETUYECKOH
IPaMOTHOCTH, OOIIeW KyJlbTypbl MOBEICHUS B MPUPOJE; MHTETPAllMU €CTECTBEHHO-HAYYHBIX
3HAHUI;

npruoOpereHue 00y4arImKUMUC KOMIIETEHTHOCTH B PAllMOHAIIBHOM MPUPOJI0NOIBE30BaHUN
(coOmroieHne TpaBWII TOBEACHHUS B TIPUPOJIE, OXPaHBI BHUAOB, JKOCHCTEeM, Omochepsi),
COXPAaHEHUU COOCTBEHHOI'O 37I0POBbSI U 3J0POBbSl OKPYXAIOMIMX Jitojed (COOIIOAeHUS Mep
npodunakTuku  3a0oyieBaHUi,  oOecriedyeHHEe  OC30MACHOCTH  JKU3HEICATCIILHOCTH B
Ype3BBIYANHBIX CUTYAIUSAX MPUPOJHOTO U TEXHOTCHHOT'O XapaKkTepa) Ha OCHOBE MCIOIb30BaHUS
OMOJIOTMYECKUX 3HAHUN M YMEHUH B OBCETHEBHOM JKU3HU;

CO3/IaHHM€ YCJIOBUW JJii OCO3HAHHOrO BbIOOpa OOYYAIOUIMMHCS WHIUBUAYAIbHOM
00pa3oBaTeNbHOW  TPACKTOPHH, CIIOCOOCTBYIOMIEH TMOCIEAYyIOMEMY MpOo(ecCHOHATHHOMY
CaMOOMPEEIICHUI0, B COOTBETCTBUU C WHIUBUAYaIbHBIMA HMHTEpPECAMH M MOTPEOHOCTIMU
pervoxa.

OOmree 4HuCIO YacoB, OTBEACHHBIX Ha HM3yuye€HUE OHOJOTUU Ha YIIyOJIEHHOM YpOBHE
cpennero obmiero oOpaszoBanusi, coctaBisier 204 uaca: B 10 kmacce — 102 gaca (3 yaca B
Heneno), B 11 kmacce — 102 gaca (3 yaca B HEZIEIO).

OTO6op oOpraHu3zallMOHHBIX (OpM, METOJOB H CPEACTB OOydeHHs] OWOJIOTHH
OCYILLIECTBISIETCS C YYETOM CHEIU(PHUKH €ro COJAepXkaHUs M HalpaBIEHHOCTH Ha MPOJOJDKEHHE
OMOJI0rMYecKoro oOpa3oBaHMsI B OpPraHU3aLUSAX CPEIHEro NpoEecCHOHAIBbHOTO U BBICLIETO
o0Opa3oBaHUsl.

OO0s13aTeNIbHBIM YCIIOBUEM IIPU O00Y4eHMM OMOJIOTMU HA YIiayOJIEHHOM YPOBHE SIBIISIETCS
IIpOBE/IEHUE JIAOOPATOPHBIX M MpakTHueckux pabor. Tarke yuacTHe oOydaromMxcs B
BBIIIOJTHEHUM TPOEKTHBIX UM  y4eOHO-UCCIIEJOBATEIbCKUX  pPabOT, TeMaTHKa KOTOPBIX
ONPEACIAETCS YUYUTEIEM Ha OCHOBE MMEIOIIMXCS MAaTepUAIbHO-TEXHUYECKUX PECYPCOB U
MECTHBIX MPUPOJHBIX YCIOBUH.



COJAEP/)KAHUE OBYYEHUA
10 KJIACC

CopepxaHue OpOrpaMMbl, BBIIEICHHOE KYPCUBOM, HE BXOAUT B  IPOBEPKY
rocyaapcTBeHHOM utoroBot arrecranuu (I'A).

Tema 1. Buosorus kak Hayka

CoBpemenHas Ouojorusi — KOMIUIEKCHasi Hayka. Kparkas ucropus pa3BuUTHS OUOJIOTHU.
buonornyeckue Haykd M u3ydaemble MMU TpoOiembl. DyHAaMEHTaIbHBIC, MPHUKIAIHBIE U
MTOMCKOBBIC HAyYHbIE UCCIIEJOBAHUS B OMOJIOTHH.

3nayenue Ouojoruu B (POPMUPOBAHMHM COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTHUHBI
mupa. Ilpodeccun, cBs3aHHbIe ¢ OuWonorueil. 3HaueHHWe OWOJIOTMM B  IPAKTUYECKON
NESATEIbHOCTH  YEJIOBEKa: MEAMILIMHE, CEJIbCKOM XO034HCTBE, IMPOMBIIUIEHHOCTH, OXpPaHe
MIPUPOJIBI.

JdemMoHcTpauuu

[Toptpersr: Apuctotens, Teodpact, K. JIunnei, XK. b. Jlamapk, Y. Japsun, Y. I'apseii, I
Mennens, B. 1. Bepuanckuii, U. II. IlaBnoB, M. M. Meunuko, H. W. Baswios, H. B.
Tumodees-Pecosckuii, [Ix. Yorcon, ®@. Kpuk, /1. K. benses.

Tabmuuer u cxembl: «CBsi3p OMOJIOTUU C APYTMMHU HayKaMm», «CucTeMa OMOIOTHYECKHX
HayK».

Tema 2. /KuBble cucTeMbl M HX H3Y4YeHHE

JXKuBble cucTembl Kak IpeaMeT u3ydeHusi ononaoruu. CBOMCTBA KUBBIX CUCTEM: €IHUHCTBO
XUMHUYECKOTO COCTaBa, JUCKPETHOCTb M LEJIOCTHOCTb, CIIOXKHOCTh W YHOPSAJOYEHHOCTH
CTPYKTYpBl,  OTKPBITOCTb,  CaMOOpPraHM3alUs, CaMOBOCIIPOM3BEACHHE, DPa3APaAKUMOCTD,
W3MEHUYUBOCTb, POCT U Pa3BUTHE.

YPOBHM OpraHnM3allid JKHUBBIX CHCTEM: MOJIEKYJIAPHBIA, KIJIETOYHBIN, TKaHEBBIM,
OpraHU3MEHHBIN, MONYJIILIMOHHO-BUJIOBOM, 9KOCHUCTEMHBIN (OMOreoneHOTUYECKHIA ),
o6uocdepnsiii. [Iporeccsl, Mpoucxoasiye B KHUBBIX cucTeMax. OCHOBHbIE NMPU3HAKH KHUBOTO.
Kuznp kak ¢opma cymectBoBaHus Matepuu. Hayku, nzydaromye *HUBbl€ CUCTEMbI Ha Pa3HBIX
YPOBHSX OpraHU3aLuu.

N3yuenne xuBbIX cucteM. Meroasl Ouonornueckord Hayku. HaOmionmenue, maMmepenue,
JKCIIEPUMEHT, CHCTEMaTu3aluus, MeTaaHanu3. [loHaTue o 3aBUCMMOM UM HE3aBUCUMOU
nepemeHHo. IlmanupoBanme skcnepumenta. [locraHoBka u mposepka rumnore3. Hynesas
runote3a. [ToHsTHe BEIOOPKH U €€ 1ocTOBepHOCTh. Pa3dpoc B Ononornueckux AaHHbIX. OleHKa
JIOCTOBEPHOCTH MOJIYYEHHBIX pe3ysibTaToB. [IpHunHbBI HCKaXK€HUS! PE3yIbTAaTOB IKCIIEPUMEHTA.
[ToHsATHE CTATUCTUYECKOIO TECTA.

JdemMoHcTpanuu

Tabmuupl u cxembl: «OCHOBHbIE TPHU3HAKU JKU3HW», «bHoNOrHYeckre CUCTEMBD»,
«CBOMCTBA )KMBOM Marepun», «YpOBHHU OpraHU3ALMM KUBOU NMPUPOIb», «CTpoeHNE )KUBOTHON
KIeTkn», «TkaHm  KUBOTHBIX», «CHCTEMBl OpPraHOB  YEJIOBEYECKOTO  OpPraHHU3May,
«buoreorienosy», «buocdepa», «MeToapl U3ydeHUSI ) KUBOU IPUPOIBI.

Ob6opynoBanue: 1aboparopHoe 000pyI0BaHKE s IPOBEACHUS HAOIIOACHUH, U3MEPEHUH,
AKCIIEPUMEHTOB.

IIpakTnyeckas padora «lVcnonp30BaHHE pPA3IUYHBIX METOJOB IMPH M3YYEHUHU JKUBBIX
CUCTEMM.

Tema 3. Bnosnorus Kierku

Krnerka — cTpykTypHO-(GyHKIIMOHATbHAS €IMHULA XUBOTO. VICTOpUS OTKPBITHS KJIETKH.
Pabotst P. I'yka, A. JleBenryka. Kierounas teopus (T. IlIBann, M. Illneiinen, P. Bupxos).
OCHOBHBIE TOJIOKEHHSI COBPEMEHHOM KJIETOYHON TEOPUH.

Metoabl MOJEKYISpHOM M KJIETOYHOW OHOJOTHH: MHUKPOCKOMNHMS, Xpomarorpadus,
anekTpodope3, METOJ  MEUEHbIX aroMoB, auddepeHmanpbHoe EeHTPU(yrupoBaHue,



KyJIbTUBUPOBAHHUE KIETOK. M3yuenue (ukcupo8anHuix Kiemox. DIEKTPOHHAs MUKPOCKOIHSL.
Kongoxranvnasn mukpockonus. Bumanvhoe (npudicusnennoe) usyyeHue Kiemox.

JdemMoHcTpanuu

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

Tabmuupl 1 cxembl: «CBETOBOM MHMKPOCKOI», «JIEKTPOHHBI MHKpOcKom», «Mcropus
Pa3BUTHS METOIOB MUKPOCKOIIUN».

OO6opynoBaHue: CBETOBOM MHKPOCKOI, MHUKPOIPENApaThl PACTUTEIbHBIX, KUBOTHBIX U
OaKTepHATIBHBIX KIIETOK.

IIpakTuyeckas padora «/3yueHue MeTOJOB KJIETOYHOW Ouonoruu (xpomarorpadus,
anexTpodopes, muddepennuanbaoe neHTpudyruposanue, [TLP)».

Tema 4. Xumuveckasi OpraHu3anus KIeTKU

XUMUYECKUH COCTaB KIETKU. Makpo-, MUKpO- U yJIbTPaMUKpPOdJIeMeHThl. Boja u e€ poib
KaK pacTBOPHUTENs, peareHTa, ydyacTH€ B CTPYKTYPUPOBAaHUHU KIIETKH, TEIJIOPETYIISALUU.
MuHepalibHbI€ BEILECTBa KJIETKHU, UX OMosioruyeckas posib. Pojib KaTHOHOB M aHHOHOB B KJIETKE.

Opranuueckue BellecTBa KIETKU. buonornyeckue noaumepsl. benku. AMUHOKUCIOTHBIN
coctaB OenkoB. CTpykTyphl OenkoBoM Moiiekyibl. IlepBuunas crpykTypa Oelnika, MenTHAHAs
CBs3b. BTOpHuHas, TpeTWyHasi, yeTBEpTUYHAs CTPYKTyphl. [enartypauus. CpoiicTBa O€IKOB.
Knaccudukanus 6enkoB. buonornueckue GpyHkiuu 6enkoB. [lpuonsi.

VYrneBoabl. MoHOcaxapuabl, Jucaxapujbl, OJIMrocaxapuibl M mnojucaxapuabl. OOmui
IUIaH CTPOEHUS M (PU3MKO-XMMHUYECKUE CBOMCTBAa yrieBoioB. buonornuyeckue ¢GyHKuuU
YIJIEBOJIOB.

Jlunuaer. I'mapodunsHO-THIPOPOOHEIE  CBOMCTBA. Knaccudukanmss  nmunumos.
Tpurnuuepunsl, pochomunuabl, BOCKU, crepouipl. buonorndyeckue Gpynkunu aunuaos. Odume
CBOWCTBA OMOJIOTMYECKMX MeMOpaH — TeKy4decTb, CHOCOOHOCTh K CaMO3aMBIKaHHUIO,
MOJIYTIPOHUIIAEMOCTb.

Hyxneunnosbie kucnotsl. IHK u PHK. Ctpoenue HykiaenHOBBIX KHCIOT. HykiaeoTumsl.
[Mpuauun kommiementapHoctu. [IpaBuno Yapradpda. Crpykrypa JHK — nBoiinas cnupans.
Mecronaxoxaenue u 6nonorndyeckue pynkuuu JHK. Buast PHK. @ynkuuu PHK B kietke.

Crpoenue moinekynsl AT®. Makpospruueckue cBsizu B Mojiekyine AT®. buomornueckue
¢ynkuun AT®. BoccTaHOBIEHHBIE TEPEHOCUMKH, WX (QYHKIMH B KJeTke. /[pyeue
HyKaeo3uompugocpamol (HTD,). CexBennpoBanne  JIHK.  Memoowr  cenomuxu,
MPAHCKPUNIMOMUKU, NPOMEOMUKU.

CrpykTypHast Ouonorusi: OmoxumMudeckue M OMoU3NYECKHUe HCCIEAOBAHUS COCTaBa H
MIPOCTPAHCTBEHHOW CTPYKTYpbhl Ouomonekyn. Modenuposanue cmpykmypol u  @QYHKYuUL
Ouomonekyn u ux Komniekcos. Komnvromepmuiti Ou3aiin u OpeanuyecKuti cunme3s 6UOMONEKY U
UX HeNnpPUPOOHBIX AHANLO208.

JdemMoHcTpauuu

[optpertsr: JI. [onunr, Ix. Yorcon, ®@. Kpuk, M. Yunkuunc, P. ®panknun, ®@. Caurep, C.
[Ipy3unep.

Huarpammsl:  «PacnpeneneHne XUMHUYECKMX DJIEMEHTOB B  HEXHMBOW IPHUPOJE»,
«Pacrnipenenenue XUMUYECKUX IEMEHTOB B )KMBOU IIPUPOJIEN.

Tabmuuer u cxemsl: «llepuoanueckass TabnMIAa XMMUYECKUX 3IIEMEHTOBY», «CTpoeHue
MOJIEKYJbl BOJBI», «BemectBa B cocTaBe OpraHu3moB», «CTpoeHHE MOJIEKYNbl Oelkay,
«CTpyKTypbl OETKOBOW MOJEKYIb», «CTpoeHHEe MOJEKYJd YrieBoAoB», «CTpoeHHE MOJEKYI
TUnuaAoBY, «HykIIenHOBBIE KUCIOTBY, «CTpoeHue MOJEKyIbl ATD».

Ob6opynoBanue: XUMUYECKas OCy1a 1 000pyIOBaHHE.

JlaGopaTopHas padora «OOHapyXeHHE OCTKOB C MTOMOIIBIO KAaUeCTBEHHBIX PEAKITUI».

JlabopaTopHas pabora «lccienoBaHne HyKJIEMHOBBIX KUCIIOT, BBIIEIEHHBIX U3 KIETOK
Pa3IMYHBIX OPraHU3MOBY.

Tema 5. CTpoenune u pyHKIMH KIETKH



Tumbl KIETOK: dyKapHOTHUecKas M mpokapuorudeckas. CTpyKTYypHO-(YHKIHOHAIbHBIC
00pa3oBaHMsI KJIETKH.

Crpoenue mnpokapuoTHuecko kieTku. KierouHnas crTeHka OakTepuii U apxeu.
OcoOeHHoCTH CTpOeHUs TeTepoTpodHON U aBTOTPO(HON MPOKAPHOTUYECKUX KJIETOK. MecTo u
POJIb IPOKAPUOT B OMOIIEHO3aX.

Crtpoenre u QpyHKIMOHHPOBAHHE dyKapHOTHYeCKOM KieTkH. [lnasmarnyeckas memOpaHa
(mmasmanemma). CTpykTypa IUIa3MaTHdeckod wmemOpaHbl. TpaHCHOPT BeEmIECTB  uepe3
IJIa3MaTHYeCKyr0 MeMOpaHy: mnaccuBHbIN (muddysus, obOneruénnas auddysus), aKTUBHBIN
(mepBUYHBIA M BTOPUYHBIN aKTUBHBIA Tpancnopt). [lomymponumaemocts memOpansl. Pabota
HATPUI-KaTMEBOr0 Hacoca. DHAOIMUTO3: MUHOIUTO3, (harounuTo3. Jk30uuTo3. KietouHas creHka.
CrpykTypa 1 GyHKINN KIETOYHOWU CTEHKH PACTEHHIA, TPHOOB.

[utomma3zma. I{uro3onb. I{utockener. JIBukeHue nuToruia3mbl. OpraHoubl KIETKH.
OpHoMeMOpaHHbIEe OpraHOUbl KIETKH: 3HAoIasmaTruueckas cetb (OI1C), anmapar ['onbaxwy,
JU30COMBI, UX CTpoeHHe U (yHKUIUU. B3anMOCBA3b OJHOMEMOpPAHHBIX OPTraHOUIOB KIETKH.
CrpoeHue rpaHylsipHOro peTukyinyma. Mexanusm wnanpasnenus oenkos 6 OIIIC. Cunres
pactBopuMbIXx  OenkoB. CHHTE3  KIETOYHBIX MeMOpaH. [mankuii  (arpaHyssipHBIiL)
SHOIIIA3MaTHUECKUi peTukynyMm. CexperopHas (GyHkuus anmapara [onbmku. Moouguxayus
benxoes 6 annapame I onvooicu. Copmupoexa benkos 6 annapame I onv0ocu. TpaHCTIOPT BELIECTB
B KJeTke. Bakyonu pacturenbHbIX KieTok. Kiierounslii cok. Typrop.

[TonyaBTOHOMHBIE OpPraHOWBI KJIETKH: MUTOXOHIPHM, TIIACTHIBL. [Ipoucxoocoenue
mumoxonopuit u niacmuo. Cumbdbuocenez (K.C. Mepesckosckuui, JI. Mapeyauc). CtpoeHue u
GyHKIIMM  MUTOXOHIApUA © miactul. [lepBuuHble, BTOPUYHBIE U CIOXKHBIE IJIACTHJIbI
(OTOCUHTE3UPYIOLINX JYKApUOT. XJIOPOIUIACTBl, XPOMOIUIACTBI, JIEUKOIUIACTBI  BBICIINX
pacTeHuN.

HememOpannbie opranouzs! kinetku CtpoeHne u QyHKUMHM HEMEMOpaHHBIX OPraHOUIOB
KIeTku. PuGocombl.  Ilpomesxcymounvie  ¢unamenmei. MuxkpodunaMeHTsl. Axkmunogvle
Muxkpoguramenmol. MblIEUHbIE KIETKU. AKMUHOBbIEe KOMNOHEHMbl HEeMbIULeUHbIX KIemoK.
MukpotpyOouku. Kinerounsiii nentp. CrTpoeHue M JABMKEHHME JKTYTMKOB M PECHUYEK.
Muxkpotpy6ouku nuroruiasmsel. Llentpuons. berku, accoyuuposanuvie ¢ Mukpoguiamenmamu u
Mmuxpompybouxamu. Momopvie 6enxu.

Anpo. OOosiouka siApa, XpOMATHUH, KApUOILJIa3Ma, SAPBIIIKH, UX CTPOEHUE U (YHKIUH.
SnepHblii 6enkoBbI MaTpHuKC. [IpocTpaHCTBEHHOE PAcHOIOKEHHE XPOMOCOM B HMHTEp(hazHOM
anpe. Jyxpomamun u 2emepoxpomamur. belku XpomMaTMHa — TUCTOHBL. J{uHamuxa s0epHOl
06010uKU 8 MUumo3ze. HoepHulii mpancnopm.

Knerounsie  BkitoueHusi.  CpaBHHUTeNbHAss  XapaKTEPUCTHKA  KIETOK  3YKapUOT
(pacTUTenbHOM, )KUBOTHOH, TPHOHOI).

JdemMoHcTpauuu

IToprpetsi: K.C. MepexkoBckuii, JI. Maprynuc.

Tabmuupr u cxembl: «CTpoeHHE JSYKAPUOTHUECKOW KIETKW», «CTpoeHue KUBOTHOM
KIETKW», «CTpOEHUE pacTUTENIBHON KIeTKn», «CTpoeHHe MUTOXOHIpUM», «Sapoy», «CTtpoeHue
MIPOKAPUOTUYECKOMN KIETKH.

OO6opynoBaHue: CBETOBOM MHKPOCKOI, MHUKpOIpEnapaThl PacTUTENbHBIX, >KUBOTHBIX
KJIETOK, MUKpOIperaparbl 0akTepuaibHbIX KJIETOK.

JlabopaTopHasi padora «l/3ydueHne CTpoeHUs KIETOK Pa3IMYHbIX OPIraHU3MOBY.

IIpakTuyeckasi padora «l3yueHue CBONCTB KIETOYHOU MEMOpaHBI».

JlabopaTopnas padora «/ccnenoBanue mia3MonM3a U AEMIa3MOJIM3a B PACTUTEIbHBIX
KJIETKaxX».

IIpakTnyeckas padora «/3ydyeHne ABMKEHUS HUTOIIA3MbI B PACTUTENIBHBIX KIETKAX).

Tema 6. O0MeH BellecTB U NMpeBpallleHue SHEPruM B KJIeTKe

AcCUMMIIAIINS U JUCCUMWIIALIUS — JIBE CTOPOHBI MeTabonu3ma. Tunbsl oOMeHa BEIIEeCTB:
aBTOTpo(HBIE U  TeTepoTpodHBIA. YuacTue KHCIOpoJa B  OOMEHHBIX  IpoIleccax.



Oueprernyeckoe oOecrneyeHne KkieTku: mpeBpameHne AT® B oOMeHHBIX THpolieccax.
@depMeHTAaTUBHBIA XapakTep peaklUui KJIETOYHOTro Merabonn3Ma. DepMeHThI, X CTPOCHUE,
cBoWicTBa W MexaHu3M jaedcTBus. Kodepmentsl. Otnuuusi (pepMEHTOB OT HEOPraHHMYECKUX
KaTajau3aTopoB.  benku-akTUBaTOppl M OEIKU-UHTMOUTOPBL.  3aBUCUMOCTH  CKOPOCTHU
(epMEHTATUBHBIX PEaKIUi OT Pa3INYHbIX (PAaKTOPOB.

[lepBUYHBIl CMHTE3 OPraHUYECKHX BELIECTB B KieTKe. POTOCUHTE3. AHOKCUSEHHbIU U
oKcucennvlll omocunmes 'y obaxmeputi. Ceemocobuparowue nuemMenmvl U NUSMEHMbl
peaxyuonHoz2o yenmpa. Ponpb xmopomiactoB B mporecce GorocunTe3a. CBeToBas U TEMHOBAS
dazel. @omoovixanue, Cz., Cs- u CAM-munvt gpomocunmesa. IIpoyKTUBHOCTH (DOTOCHHTE3A.
Bnusinue pa3nuyHbix pakTopoB Ha CKOPOCTh GOTOCHHTE3a. 3HAUeHHE (POTOCUHTE3A.

XemocuHTe3.  Pa3HooOpaswe  OpraHM3MOB-XEMOCHHTETUKOB:  HUTPUPHUIHUPYIOIIHE
OakTepuu, Kene300aKTepuu, cepoOaKkTepru, BOAOPOJHbIE OaKTeprn. 3HaYCHHE XEMOCHHTE3A.

AHa’pobOHble opraHu3Mbl. Buasl Opoxenus. [IpoaykTsl OpoxKeHHsI U UX HCIOJIb30BAHUE
YeNoBEeKOM. AHAa’pOOHBIE MHKPOOPTaHM3MbI KaK OOBEKTHl OMOTEXHOJIOTUM W BO30YIUTENN
OoJe3Hen.

AdpoOHBIE OpraHU3Mbl. JTambl HEpreTuyeckoro obOMeHa. I[loArOTOBUTENBHBIN ATarl.
['mukonu3 — 6ECKUCIOPOAHOE PACIIETIICHHE TITFOKO3BI.

buonornueckoe oKucieHHe, WIM KIETOYHOE JIbIXaHHe. Poiib MUTOXOHIpHUN B mpoueccax
Oouosornyeckoro okucieHus. lluknmdeckne peakuuu. OkuciaurenbHOe (BochopumpoBaHue.
Ouepeus membpannozo epaduenma npomonos. Cummes ATD: paboma npomonnou ATD-
cunmaszvl.  llpeumymiectBa a’poOHOTO TyTH OOMEHa BEIIECTB Meped  aHadPOOHBIM.
O PeKkTUBHOCTD IHEPTETHUECKOTO OOMEHA.

JdemMoHcTpanuu

IToprpetsr: k. Ilpuctim, K. A. Tumupszes, C. H. Bunorpaackuii, B. A. Onrensrapar, I1.
Murtuenn, I'. A. 3aBap3uH.

Tabmuupel u cxempl: «PoTOCHHTE3», «DHEpreTudeckuii oomen», «buocunTe3 Oenkay,
«Ctpoenue pepmMenTa», «XeMOCUHTE3Y.

OO6opynoBaHue: CBETOBOI MHUKPOCKOII, 000pYJOBaHUE AJISl IPUTOTOBICHUS TOCTOSIHHBIX U
BPEMEHHBIX MUKPOIIPENapaToB.

JlaGopaTtopnas pabora «/3ydyeHue KaTaJIUTHYECKOW aKTUBHOCTH (EpMEHTOB (Ha
MpUMepe aMuJIa3bl WIN KaTajaasbl)y.

JlaGopaTtopuas paGora «lI3yueHne (epMEHTATMBHOTO paclIeIUIEHUs IEepOKCUaa
BOJIOPOJIa B PACTUTENIbHBIX U )KMUBOTHBIX KJIETKAX).

JlaGopaTopHas padora «CpaBHeHUE MPO1IecCOB (POTOCHHTE3a M XEMOCHHTE3a.

JlaGopaTopHas padora «CpaBHEHHE TPOIIECCOB OPOKECHUSI M IBIXAHUSI.

Tema 7. HacaeacrBenHass nHGpopManus 1 peajn3anus eé B KJIeTKe

Peakuuu marpuuHoro cunrtesa. [IpuHIMN KOMIUIEMEHTApHOCTH B PEaKLUAX MaTPUYHOIO
cuHTe3a. Peanumzanus HacnencTBeHHON uHHQpopManuu. ['eHeTnyeckuil KOJA, €ro CBOMCTBa.
Tpanckpunuus — matpuunbiii cuHTe3 PHK. [IpMHIMNB TpaHCKpHNIMKM: KOMIUIEMEHTAPHOCTb,
aHTUNAPAJUIEIbHOCTh, aCUMMETPUYHOCTb. Cospeganue mampuunvix PHK 6 syxapuomuueckoii
knemxe. Hexooupyrowue PHK.

Tpancnsuus u e€ sranel. Yuactue TpaHcnopTtHeix PHK B GuocunTtese Oenka. YcinoBus
6uocunTe3a 6enka. Kogupoanue aMmuHokuciot. Posibs pubocom B OnocuHTese Oenka.

Cosepemennvie npeocmagnenus o cmpoenuu 2eHos. Opranuzaius TeHoMa y MPOKapHOT U
JyKapuoT. Perynsmus akTMBHOCTH TE€HOB y MpokapuoT. ['mmote3a omepona (P. XKaxoo, XK.
Mano). Moaekynapuvle mexaHusmvl dKcnpeccuu 2enog y sykapuom. Ponv xpomamumna 6
peaynayuu pabomsl 2enog. Perynsius 0OMeHHBIX MpolieccoB B KieTke. Kierounslii romeocTas.

Bupycsl — HekneTouHble (pOPMBI JKU3HU U 00uratHsie napasuthl. CTpoeHHEe MPOCThIX U
CJIIOKHBIX BHPYCOB, PETPOBUPYCOB, OakTepuodaron. JKusneuwwiti yuxn JIHK-cooepocawyux
supycos, PHK-cooepocawux supycos, bakmepuogazos. Obpamuas mpancKkpunyus, pesepmasa,
unmezpasa.



BupycHble 3a0oneBaHusl yenoBeka, JKMBOTHBIX, pactenuid. CIIMJ], COVID-19,
COLIMAJIbHBIE U MEIULIMHCKUE MTPOOIIEMBI.

Buounpopmamuxa: unmeepayusa u ananuz 6orvuux maccueos («bigdata») cmpykmypHuix
ouonocuveckux oOanuvix. Hanomexunonocuu 6 oOuonocuu u meouyuwne. Illpoepammupyemvie
@yuxyuu dbenxos. Cnocobvt 00cmasKu 1eKkapcms.

JdemoHcTpaumuu

[Toptpetsr: H. K. Konsuos, /1. 1. IBaHOBCKUIA.

Tabmuubpt w  cxembl: «buocuHTes Oenka», «['eHeTmueckuit koa», «Bupycei»,
«bakrepuoparmy.

IMpakTnyeckas padora «Co3nanue MOJICIH BUPYCay.

Tema 8. ’/Ku3zHeHHBbIN UK KIEeTKH

Knerounslii nmki, ero mepuoisl u perymsauus. Murepdaza u muro3. OcobGeHHOCTH
npoiieccoB, nporekaronux B uHTepdasze. [logroroska kietku k aeneHuro. [IpecunreTnyeckuit
(MOCTMUTOTUYECKUI), CUHTETUYECKHM M TOCTCUHTETUYECKUH (TIPEMUTOTUYECKUIN) MEePUOJIbI
uHTEep(ha3bI.

Marpuunbiii  cunte3 JHK —  pemumkamusa. [lpunuuner  perukanuu — JIHK:
KOMIUIEMEHTAPHOCTh,  MOJYKOHCEPBATUBHBIM  CHHTE3, aHTUIAPAUIEIbHOCTh. MexaHu3M
permmkauun  JJHK.  Xpomocombl. Crtpoenne xpomocoMm. Temomepsl u  Tenomepasa.
XpOMOCOMHBI HaOOp KIETKH — KapHOTHIN. JMIUIOMAHBIA M TaluIOMIHBIA HAOOPBI XPOMOCOM.
I'omonornuneie xpomocoMsl. [10710BbIE XPOMOCOMBI.

Jlenenue kinetku — mMuto3. CTaguum MHUTO3a U MPOUCXOJALIME B HUX Ipouecchl. THIbI
muto3a. Kapuokunes n uutokrnnes. buonornueckoe 3HadeHUE MUTO3A.

Perynsmus mMuToTHueckoro unukia kietkd. [Iporpammupyemasi kiaetoyHass ruleinb —
amnomnTo3.

Knerounoe s1po, XpoMOCOMBI, (PyHKIIMOHANIbHASI T€HOMUKA. Mexanuzmbvl nponughepayuu,
ougpepenyuposxu, cmapenus u cubenu kiemox. «Lugposasn knemray — buoungopmamuueckue
MoOenu hYHKYUOHUPOBAHUSL KILeMKU.

JdemoHcTpanuu

Tabmuupl U cxembl: «KU3HEHHBIM MUK KIETKH», «Muto3», «CTpOeHHE XPOMOCOMY,
«Penmukanms [JJHK».

O6opynoBaHHe: CBETOBOM MHUKPOCKOII, MUKpoOIpenaparbl: «MHUTO3 B KJIETKaxX KOpelIKa
JTyKay.

JlaGopaTopHas padora «/3yueHne XpoMOCOM Ha TOTOBBIX MUKpOITperapaTaxy.

JlabopaTopuasi pa6ora «HaOnrogeHnne MuTO3a B KJIETKaX KOHYMKA KOpeElIKa Jiyka (Ha
TOTOBBIX MUKpPOIIpErapaTax ).

Tema 9. Ctpoenune u pyHKIMH OPraHu3MOB

buonornueckoe  pasHooOpaszue  opraHu3moB.  OJHOKJIETOUYHBIE,  KOJOHHUAIbHBIC,
MHOT'OKJIETOYHBIE OPTaHU3MBI.

Oco0eHHOCTH CTPOEHUS U KHU3ZHEAESITeIbHOCTH OJHOKIETOYHBIX OpraHu3MoB. bakrepun,
apxeu, OJIHOKJIETOYHbIE TPUOBI, OJHOKIETOUHBIE BOJIOPOCIIH, IpYyrHe MpoTUCTH. KonoHuanbHbIe
OpraHHU3MBI.

B3auMocBs3b yacTeil MHOTOKJIETOYHOTO Opranu3Ma. TkaHu, OpraHbl U CUCTEMBbI OPraHOB.
Opranusm Kak enuHoe nenoe. ['omeocras.

Txanu pacrenuii. Tumbl pacTUTENBHBIX TKaHEW: oOpa3oBaTeNbHAs, MOKPOBHAS,
MPOBOJINIAsA, OCHOBHAsA, MexaHHdeckas. OCOOCHHOCTH CTpOEHMs, (YHKIMA U pacHOIOKEHUs
TKaHEH B OpraHax pacTCHUMN.

TkaHM JKMBOTHBIX M  4YelOBeKa. TUIbl JKMBOTHBIX TKaHEW: JIUTEIUAIbHA,
COCMHUTEINIbHAS, MbIIeuHasi, HepBHas. OCOOCHHOCTH CTPOCHHUS, (YHKIMH U PaCHOIOKECHUS
TKaHEH B OpraHax >KUBOTHBIX U YEJIOBEKA.

Opranbl. BereratuBHbie U reHEpaTUBHBIE OpraHbl pacTeHnil. OpraHbl U CUCTEMbI OPTaHOB
YKUBOTHBIX U yesnoBeka. OyHKIIMM OpraHoOB ¥ CHCTEM OPIaHOB.



Onopa Tena opranuzmMoB. Kapkac pacreHuil. CKeneTbl  OJHOKJIETOYHBIX U
MHOTOKJIETOYHBIX KUBOTHBIX. HapykHblll 1 BHyTpeHHUN ckeneT. CTpOCHHME U TUIIBI COCINHEHUS
KOCTEH.

JIBr>keHHe OpraHu3MoB. JIBHXKEHME OJHOKJIETOYHBIX OPraHU3MOB: aMEOOMIHOE,
KI'YTUKOBO€, PECHUYHOE. JIBM)KEHHE MHOIOKJIETOYHBIX PACTCHUH: TPONU3MBbl M HACTHH.
JIBH>KE€HHE MHOTOKJIETOYHBIX KMBOTHBIX U Y€JIOBEKa: MbllleyHas cucteMa. Peduiekc. CkeneTHble
MBIIIIIBI U UX paboTa.

IIntanue opranusmos. Ilornomenue Boabl, YIIEKUCIOrO ra3a U MUHEPAIBHBIX BEILECTB
pacteHusMmu. [IuraHue >KMBOTHBIX. BHYTPHIIOJIOCTHOE M BHYTPHUKIIETOYHOE IIUIICBAapEHUE.
[InTanue MO3BOHOYHBIX XUBOTHBIX. OTHEnbl NMUIICBApUTENBHOrO Tpakra. [InmeBapurenbHbie
xkenesbl. [InimeBapurenpHas cucTeMa 4enoBeKa.

Jlpixanue opranu3MoB. [[pixanue pacreHuid. J{pixanue xuBoTHBIX. Juddy3us ra3oB yepe3
MOBEepXHOCTh KieTku. KoxHoe nprxanue. JlprxarenbHas moBepxHOCTh. JKabepHoe W JEroyHoe
IbpIXxaHue. JIpIXaHue NO03BOHOYHBIX >KMBOTHBIX M 4YEJIOBEKA. OBOJIOLHUOHHOE YCIIOKHEHHE
CTPOEHHs JETKUX IT03BOHOYHBIX JKMBOTHBIX. JlpIXaTenbHas CUCTEMa 4YelOBeKa. MexaHusm
BEHTWIALUY JETKUX Y NITUL U MIIEKONUTAOMX. Perysuus npixanus. J{pixarenbHbie 00bEMBI.

TpancnopT BewECTB Y OPraHW3MOB. TpPaHCIOPTHBIE CUCTEMBI pacTeHuil. TpaHcmopt
BEUIECTB Yy JKUBOTHBIX. KpoBeHocHass cucrema u €€ opranbl. KpoBeHocHas cucrema
II0O3BOHOYHBIX HUBOTHBIX M ueinoBeka. Cepjle, KpOBEHOCHbIE cocynbl U KpoBb. Kpyru
KpOBOOOpAalIeHUs.  DBOJIIOLIMOHHBIE  YCIOKHEHHMsSI ~ CTPOEHUS  KPOBEHOCHOW  CHUCTEMBI
MO3BOHOYHBIX JKUBOTHBIX. PaboTa cepaua u e€ perymsusi.

Beinenenue y opranusMmoB. BeigeneHune y pacreHuil. BelaeneHue 'y  KMBOTHBIX.
CokpatutenpHble Bakyoiau. Opransl BblaeneHus. @uibTpanus, cekpeuuss u oOpaTHOe
BCAChIBaHME KaK MEXaHU3MbI pabOThl OPraHoB BblJeNeHHs. CBsA3b MOJOCTH Tela ¢ KPOBEHOCHOU
U BBIICIUTEIBHOM CHUCTEMaMHU. BplieneHne y NMO3BOHOYHBIX JKMBOTHBIX M yenoBeka. [loukw.
Crpoenue u GpyHKIIMOHUpOBaHHE HeppoHa. OOpa3oBaHUE MOYH Y YETOBEKA.

3amuTa y OpraHuM3MoB. 3allliTa y OJHOKJIETOYHBIX OpraHu3MoB. Cropbl OakTepuil u
LUCTBI IPOCTEUIINX. 3alIuTa y MHOTOKJIETOUHbIX pacTeHuil. Kytukyna. Cpencrsa naccuBHOM n
XUMHYECKOM 3amuThl. DUTOHIUIBI.

3amura y MHOTOKJIETOYHBIX KUBOTHBIX. [IOKpOBBI M MX MPOU3BOIHBIE. 3alIUTa OPTaHU3Ma
or OonesHeil. MMmyHHas cucrema uenoBeka. KileTOuHBII M TyMOpanbHbIH HMMYHHTET.
Bpoxnéuuplii 1M npuoOpeTéHHBIM  crnenupuueckuii  MMMYyHUTET. Teopusi KIOHAIbHO-
cenexktuBHOro umMmyHnuteta (I1. Dpmux, ®. M. bepuer, C. Tonerasa). BocnanutenbHble OTBETHI
opranu3MoB. Poiib BpOXIEHHOTO MMMYHUTETA B Pa3BUTHU CUCTEMHBIX 3a00JICBaHUH.

PasgpaxxumocTe W perymanuss y OpraHu3MoB. Pa3ipaxuMoCTh y OJHOKIJIETOYHBIX
opranu3moB. Takcucel. PazgpaxxumocTs U peryisauus y pacTeHuil. PocToBble BelecTBa U HX
3Ha4YCHHUE.

HepBHast cucrema u peduexTopHas peryssiuus y >KUBOTHBIX. HepBHas cucrema u eé
OTZIebl. DBOJIIOIMOHHOE YCIIO)KHEHUE CTPOEHUS HEPBHOM CHCTEMBI y JKMBOTHBIX. OTaensl
TOJIOBHOTO MO3Ta MO3BOHOYHBIX XHBOTHBIX. Peduiekc u pedrexropHas ayra. besycioBHbeie u
YCIIOBHBIE PE(IICKCHI.

I'ymopanbHast perymsiuuss ¥ SHIOKPHUHHAs CUCTEMa JKMBOTHBIX M uesoBeka. JKenessl
SHIOKPUHHOM CHCTEMBI M HMX TOPMOHBL. JleHcTBHE TOpPMOHOB. B3aMMOCBS3b HEPBHOW H
SHJIOKpPUHHOMU cucTeM. ['unoTtanamo-runodusapHas cuctema.

JdemoHcTpaumnu

IToprper: U. I1. I1aBnoB.

Tabmuuel u cxembl: «OIHOKJIETOYHBIE BOAOPOCIN», «MHOIOKIETOUHBIE BOJOPOCIHY,
«bakrepun», «lIpocreiimme», «Opranbl LBETKOBBIX pacTeHuil», «CHCTEMBl OpraHoB
IIO3BOHOYHBIX JKHBOTHBIX», «BHyTpeHHee CTpoeHHE HaceKOoMbIX», «TKaHM pacTeHui,
«KopueBbie cucrembl», «CtpoeHue ctebnsa», «CTpoeHHE IJHCTOBOM IIAaCTUHKWY, «TKaHU
KHUBOTHBIX», «Ckener 4denoBekay, «lImmeBapurensHas cuctema», «KpoBeHOCHass cucremay,



«/IpixaTenbHasg  cucreMa», «HepBHas cucrema», «Koxa», «MbpllleuyHas cucTeMay,
«BploenurenbHas cucreMa», «DHIOKPUHHAS cucTeMay, «CTpoeHne Mblub», «MMMyHUTETY,
«KumeynomnonoctHsie», «CxeMa NUTaHUs pacTeHU», «KpoBEHOCHbIE CHCTEMBI ITO3BOHOYHBIX
KUBOTHBIX», «CTpoeHue ruips», «CTpoeHHe IulaHapun», «BHyTpeHHEe CTpOeHHE HOXKAEBOIO
yepBsi», «HepBHas cucrema pwid», «HepBHas cucrema narymku», «HepBHas cucrema
npecMmbikaomuxcs», «HepHas cucrema nrtuny, «HepBHas cuctemMa MIIEKONMTAIOMIUXY,
«HepsHas cucrema uenoBekay, «Pediexcy.

OO6opynoBaHue: CBETOBOM MHUKPOCKOI, MHUKpOINpeNnaparbl OJHOKJIETOYHBIX OPraHM3MOB,
MUKpOIpenaparsl TKaHEW, paKOBUHBI MOJUIFOCKOB, KOJUIEKIIUM HACEKOMBIX, UTJIOKOXKHUX, KUBBIC
9K3EMIUISIpbl KOMHATHBIX pacTeHUi, repdapuu pacTeHUH pa3HbIX OTIEINIOB, BJIAXKHbIE IpenapaThl
KUBOTHBIX, CKEJICTHI TO3BOHOYHBIX, KOJUIEKIIMU OECIIO3BOHOYHBIX KUBOTHBIX, CKEJIET YEJIOBEKA,
o0opyloBaHue Ui JIEMOHCTPAallMd IIOYBEHHOI'O M BO3AYIIHOI'O IIMTAaHUS pPAacTEHHH,
pacuierieHust KpaxMaia © OelIKoB ToJ JeiicTBueM (epMeHTOB, 00OpydOBaHWE IS
JEMOHCTPALIMU OIIBITOB 110 U3MEPEHUIO KU3HEHHOW EMKOCTH JIETKUX, MEXaHU3Ma JIbIXaTEeJIbHbIX
JBUKEHUM, MOJIEIN TOJIOBHOTO MO3ra pa3Iu4HbIX KUBOTHBIX.

JlabopaTopHas padora «/3yueHue TKaHell pacTeHUI.

JlabopaTopHas padora «/3yueHue TkaHel )KUBOTHBIX».

JlabopaTopnasi padora «/3ydeHne opranoB LIBETKOBOI'O PACTEHUS».

Tema 10. PazMHOkeHMe 1 pa3BUTHE OPTAaHU3MOB

®opMbl pa3MHOKEHHSI OPraHU3MOB: Oecrioioe (BKIII0Yasi BEreTaTUBHOE) U 110JI0BOe. Bubl
0€ecroJIoro pa3sMHOXKEHUS: TIOYKOBAHUE, CIOPYIALHNSA, (parMeHTaIHs, KIOHUPOBAHHE.

[TonoBoe pa3muHoxkenue. IlomoBeie kneTku, winm ramersl. Meio3. Craaun Mmeio3sa.
[ToBenenne xpomocoMm B Menose. Kpoccunrosep. buonornuecknii ¢MbICI MeW0O3a U ITOJIOBOIO
npouecca. Melo3 ¥ ero MecTo B JKU3HEHHOM LMKJIE OPTaHU3MOB.

[IpenzaponpiueBoe paszButve. l'ameroreHe3 'y JKMBOTHBIX. IlonoBble  Kene3bl.
OOpa3oBaHue U pa3BUTHE MOJOBBIX KieTok. CrepmaroreHe3 u ooreHe3. CTpoeHHE MOJIOBBIX
KJIETOK.

Omo10TBOpeHHE U SMOPHOHAIIBHOE Pa3BUTHE >KUBOTHBIX. CIOCOOBI OMIIOIOTBOPEHUS:
Hapy’KHO€, BHyTpeHHee. [lapTeHorenes.

WuauBuyanbHOE pa3BUTHE OPraHU3MOB (OHTOreHe3). DMOPHOIOTrUs — HayKa O Pa3BUTHU
opranusmoB. Mopghozenes — 00Ha u3 enaguvlx npobiem smopuonrocuu. Konyenyus mopghozenos
u mooenu mopghocenesa. Ctaauu sMOpHOreHe3a ) KUBOTHBIX (Ha MpUMepe JATyIKH). JpobineHue.
Tunsl npoGnenus. [emepmunuposannoe u neoepmunupogannoe opodnenue. bracmyna, munvl
onacmyn. Oco6eHHOCTH APOOJIEHUST MIIEKOMUTAIOMUX. 3apOBIIIEBbIE JIUCTKUA (TacTpyJIsiLus).
3akylalka OpraHoB M TKaHEW U3 3apoJbIIIEBBIX JHCTKOB. B3anMHOE BiIMsAHME YacTei
pa3BUBAIOIIETOCS  3apojbllia (IMOpHOHANBHAS HMHIYKIMA). 3aKiajJka IJJaHa CTPOCHHS
JKUBOTHOTO KaK pe3yJbTaT HEpPapXW4YECKUX B3aMMOJCHCTBHM TIeHOB. Bimnsaue Ha
SMOPHOHAIBHOE PA3BUTHE PA3TMUHBIX (PAKTOPOB OKPYXKAIOIEH Cpelibl.

Poct u pasButue xuBoTHBIX. llocTaomOpuonanbHbli mnepuoj. I[IpsMoe u Hempsimoe
pasButHe. Pas3Butne ¢ Meramopdo3oM y O€CIO3BOHOYHBIX U ITO3BOHOYHBIX JKHBOTHBIX.
buonoruueckoe 3HaueHue MPSAMOrO W HEMPSAMOTO Pa3BUTHA, UX PACHPOCTPAHEHUE B MPUPOJE.
Tunsl pocta >XKUBOTHBIX. DaKTOpbl peryisiiMM pocTa >KUBOTHBIX M uenoBeka. Craguun
MOCTAMOPHUOHANIBHOTO PAa3BUTHUSL y KUBOTHBIX M uesioBeka. [lepuosibl OHTOreHe3a 4YesloBeKa.
Crapenue U cMepTh Kak OMOJIOTHUECKUE MTPOLECCHI.

Pasmuoxkenue u passutue pacteHuid. ['ametodur u crmopodur. Meiio3 B XKH3HEHHOM
nukie pacrenuil. OOpasoBaHue crop B Ipolecce Meilo3a. [‘ameroreHes y pacTeHHil.
OmiogoTBOpEeHNEe W Pa3BUTHUE PACTUTENBHBIX OpPraHu3MoB. JIBOHHOE OIJIOJOTBOPEHHUE Y
IIBETKOBBIX pacTeHuit. OOpa3oBaHue U pa3BUTHE CEMEHHU.

MexaHu3MBbI PETyJIsLUN OHTOT€HE3a Y PACTCHUM U KUBOTHBIX.

JdemMoHcTpanuu

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



Tabnuuer u cxembl: «BereratnBHoe pa3MHOKeHHE», « TUIBI OECHOIOr0 pa3zMHOXKEHHS,
«Pa3MHOXeHUE XJIaMHUJIOMOHANb», «Pa3MHOXEHUE 5BIJIEHb», «Pa3MHOXEHUE THUIPBDY,
«Meito3», «Xpomocombl», «l'amerorene3y», «CTpoeHHE SHULEKICTKH U CIIEPMATO30HIa,
«OCHOBHBIE CTaguu OHTOreHesa», «lIpsmoe u Hempsmoe pazButue», «Pa3zBurne MalCcKOro
Kykayn, «Passurue capaHum», «Pa3Butue JIArymku», «/IBoHHOE OIUIOJOTBOPEHUE Y L[BETKOBBIX
pacteHuin», «CTpOE€HHUE CEMsSH OJHOJOJIBHBIX W ABYAOJBHBIX PACTCHHI», «KU3HEHHBIM LMK
MOPCKOM  KamycTbl», <OKWU3HEHHBIA LUK MXa», <KU3HEHHbId LMK MalOpPOTHUKAY,
«OKW3HEHHBIN TUKII COCHBDY.

ObopynoBaHue: CBETOBOM MHUKPOCKOII, MUKPOIIPENapaThl SIMIIEKIETOK U CIIEPMATO30UI0B,
Mozeinb «L UK pa3BUTHUSA JISATYIIKI.

JlabopaTropHasi paGora «lI3yueHue CTpOEHMsSI TOJOBBIX KIJIETOK Ha TOTOBBIX
MHUKpOIIpenaparax».

IIpakTnueckas padora «BpisiBIeHHE NPU3HAKOB CXOJCTBA 3apOJIbIIIEH MO3BOHOYHBIX
YKUBOTHBIX).

JlabopaTopHas padora «CTpoeHre OpraHOB Pa3MHOXKEHUS BHICIITUX PACTCHUN».

Tema 11. I'eneTuKa — HAyKa 0 HACJIEACTBEHHOCTH U M3MEHYHUBOCTH OPraHU3MOB

Wcrtopusi craHoBieHMs] W pa3BUTHS T€HETHKU Kak Hayku. Pabotel I. Menpens, I'. ne
O®puza, T. Moprana. Ponp oredecTBeHHBIX Y4YE€HBIX B pa3BUTHH TeHeTuku. Paboter H. K.
Konsuosa, H. 1. Basunosa, A. H. benozepckoro, I'. [I. Kapnieuenko, 10. A. ®ununuenko, H. B.
TumodeeBa-PecoBckoro.

OCHOBHbBIE TE€HETUYECKUE MOHSITHUS U CUMBOJIbL. ['OMOJIOTHYHBIE XPOMOCOMBI, aJlIeIbHbIE
I€Hbl, aJbTEPHATUBHbIC NPU3HAKH, JIOMUHAHTHBIA W PELECCUBHBIA MPU3HAK, T'OMO3UIOTAa,
reTepo3uroTa, 4Mcras JUHUS, THOpUAbI, TeHOTHH, (eHoTurn. OCHOBHBIE METOAbl T€HETHKHU:
THOPUA0TOTHUECKUA, TUTOJOTUUYECKHM, MOJIEKYIISIPHO-T€HETHIECKHH.

JdemMoHcTpanuu

[Toptpetsr: I'. Mengens, I'. ne ®pus, T. Mopran, H. K. Konsios, H. M. Basunos, A. H.
benozepckuii, I'. JI. Kaprieuenko, 0. A. ®ununuenko, H. B. Tumodeer-Pecorckuii.

Tabnuie! u cxeMbl: «MeTOobl TeHETUKIY, «CXEMBI CKPEIIIMBAHUS.

JlaGopaTopHas padora «/[po3oduia kak 00bEKT TeHETHUECKUX UCCIETOBAHUNY.

Tema 12. 3aK0HOMEPHOCTH HACJIEACTBEHHOCTH

Mounorubpuanoe ckpeuuBanue. [lepBeiii 3akoH Menzaenss — 3aKoH €IUHOOOpa3us
rubpuoB nepBoro nokoneHus. IIpaBuno nomuHupoBaHus. Bropoii 3akoH Menaens — 3akoH
paciuernienust npu3HakoB. LluTonornueckre 0CHOBBI MOHOTUOPUIHOTO CKpelnBanus. ['unoresa
YUCTOTHI TAMET.

AHaIM3UPYIOIIEe  CKpEUIMBaHUE. [IpoMexxyTOUHBIN ~ XapakTep  HaCIEIOBAHMUS.
Pacuennenue npu3HaKkoB PU HEIIOJIHOM JTOMUHHUPOBAHUU.
Jurubpunnoe ckpeuBanue. Tpetuil 3akoH Menaens — 3aKkOH HE3aBUCUMOTO

HACJIeIOBaHUs MPU3HAKOB. [[uTomornyecke OCHOBBI AUTHOPUTHOTO CKPEIIIBAHHUSL.

Cuemiennoe HacnenoBanue npu3HakoB. Pabotsr T. Moprana. CrienieHHoe HacleI0BaHHe
T€HOB, HAPYIICHHUE CLIETUICHUS MEX 1Yy TeHaMU. XpOMOCOMHas TEOPHUsl HACIEACTBEHHOCTH.

I'enernka mona. XpOMOCOMHBIM MEXaHU3M OIpEAENeHHs Mojla. AyTOCOMBI U TOJIOBBIE
XpOMOCOMBI. ['OMOTramMeTHBIi M rereporaMeTHbIl moj. ['eHeTudeckas CTPYKTypa IOJOBBIX
xpomocoM. HacnenoBanue npru3HaKoB, CHEIUIEHHBIX C TIOJIOM.

l'enotun kak wnenocTHas cuctema. llnelorponusi — MHOXKECTBEHHOE JI€MCTBHE TEHA.
MHoOXeCTBEHHBIN ayuienu3M. B3auMopeiicTBue HeayuleNlbHBIX T'€HOB. KOMIIJIEMEHTapHOCTD.
Onucras. [Tonumepust.

['eHeTnuecknii KOHTPOJIb PpAa3BUTHSl PACTEHUM, JKMUBOTHBIX M YEJIOBEKa, a TakKXe
(U3HONOTHYECKUX TIPOIECCOB, TOBEACHHUS W KOTHUTHBHBIX (QyHKOmiA. [eHeTnyeckue
MEXaHU3Mbl CUMOUOTEHE3a, MEXaHU3MbI B3aHUMOJCHCTBUS «XO3UH — MApa3UT» U «XO3SIMH —
MUKpoOUOMY. ['eHeTHUeCcKHe acTieKThl KOHTPOJIS U U3MEHEHUSI HACTIeICTBEHHON nH(popManuy B
MTOKOJIEHUSX KJIETOK U OPraHU3MOB.



JdemMoHcTpanuu

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

Tabmuup!r u cxemsl: «IlepBblif 1 BTOpoil 3akoHbl Mennens», «Tpertuit 3akoH MeHaens»,
«AHanu3upymrllee ckpemuBanuey, «Hemnonnoe noMuarpoBanne», «CLEIUIEHHOE HACIEOBaHUE
MIPU3HAKOB y Opo30oduisl», «I'eHeTnka nonay, «Kapuorumn yenoBekay, «Kapuotum apo30huiie,
«Kapuorun nruis», « MHOKECTBEHHBIN ajienn3M», «B3anMoaeicTBre reHoBy.

O6opynoBanue: MOJAETH JJIsl IEMOHCTPAIIMU 3aKOHOB €IMHO00pasus THOPHUI0B TEPBOTO
MOKOJIEHUSI U PACIIEIJICHUs NPU3HAKOB, MOJEIb Uil JEMOHCTPALMM 3aKOHA HE3aBUCHMOTO
HacJe0BaHUs MPU3HAKOB, MOJIENb JUIsl IEMOHCTPALIMH CLEIIEHHOTO HACJIEOBaHUs MPU3HAKOB,
CBETOBOM MHUKPOCKOII, MUKpoItipenapar: «/po3zodunay.

IpakTuyeckass padora «/3ydyeHue pe3ylnbTaTOB MOHOTHOPUIHOTO CKPEIIMBAHUS Y
JPO30(UITBI».

IIpakTuyeckas padora «M3ydeHue pe3yabTaTOB JUTHOPHIHOTO CKPEIIMBAHHS Y
JPO30(UITBD».

Tema 13. 3akoHOMEPHOCTH U3MEHYMBOCTH

BiaumopeiictBue reHoruna u cpeabl npu ¢dopmupoBanuu (eHotuna. M3MeHYHMBOCTH
npu3HakoB. KauecTBeHHBIE W KOJWYECTBEHHBIE  TpPHU3HAKU. BuUIbl  M3MEHYUBOCTH:
HEHACJIEACTBEHHAs U HACJIEICTBEHHASI.

MonudukanmonHass U3MEHUYUBOCTh. Pollb cpenpl B (DOPMUPOBAHUH MOIUDUKAIMOHHON
n3MeHunBocTH. HopMma peakuuu npusHaka. BapuanunoHHbI psin U BapuanuoHHast kpuas (B.
Horanncen). CBoiicTBa MOIU(PUKAIIMOHHONH H3MEHYHBOCTH.

['enHoTunuueckass wn3MeHYMBOCTb. (CBOWCTBAa TE€HOTUIIMYECKOM HM3MEHUMBOCTU. Buabl
TeHOTUIMYECKON M3MEHYUBOCTH: KOMOMHATHBHASI, MyTaIllMOHHASI.

KombOuHatuBHast U3MeHUMBOCTh. Meiio3 U TOOBOM MPOIECC — OCHOBA KOMOWHATHUBHOM
W3MEHYUBOCTH. POJIb KOMOMHATUBHON U3MEHUYMBOCTU B CO3J]JaHUU T€HETHYECKOTO Pa3HOOOpa3us
B IIpEeJIeNIax OJHOr0 BUAA.

MytarmonHasi M3MEHYMBOCTh. BHIBI MyTanuid: TEHHBIE, XPOMOCOMHBIC, TEHOMHEIE.
CrnoHTaHHBIE W WHAYUUPOBAHHBIE MYTalUH. SIAepHbIE W LUTOILIA3MATHYECKUE MYTaluu.
CoMaruueckre W TOJOBbIE MyTanuu. [IpudrHBI BOSHUKHOBEHMSI MyTanui. MyTareHsl U UX
BJIMSHHE HA OpPraHU3Mbl. 3aKOHOMEPHOCTH MYTAllMOHHOTO Mpoliecca. 3aKOH TOMOJIOTMYECKHX
psnoB B HacineactBeHHOM wusMeHunBoctu (H.M. BaswiioB). BuesnepHas HW3MEHUHMBOCTH U
HaCJEACTBEHHOCTb.

Onueenemurxa u 3NUEHOMUKA, POb SNULEHEMUYECKUX (PaKmopos 6 HAcCIe008aHuu U
UBMEHYUBOCTNU (PEHOMUNUYECKUX NPUSHAKOS ) OP2AHUZMOB.

JdemMoHcTpauuu

[Toptpetsr: I'. ne ®pus, B. Moranucen, H. 1. BaBunos.

Tabmuubr u cxembl: «Bumgbl u3MeHUMBOCTHY, «MoaudukannoHHas HW3MEHYHUBOCTHY,
«KoMOuHaTHBHAST ~ M3MEHYMBOCTH»,  «Meiio3»,  «OmnogoTrBopeHue»,  «l eHeTHdeckue
3a0071eBaHUs YeIOBEeKay, «Buabl MyTaruiiy.

O6opynoBanue: XHUBbIe M TepOapHbIE HSK3EMIUIIPl KOMHATHBIX PACTCHHH, PUCYHKHU
(dboTorpadun) >KHBOTHBIX C Pa3IMYHBIMU BUJAMU U3MEHYHBOCTH.

JlabopaTopuasi padora «MccnemoBaHue 3aKOHOMEPHOCTEH  MOAMQPHUKAITMOHHOMN
W3MEHUYHUBOCTH. [locTpoeHne BapHaIllmOHHOTO psAJia U BApUAIIMOHHOW KPUBOI.

IIpakTnyeckas padora «Mytaruu y Apo30puiibl (Ha TOTOBBIX MHKPOIIPENapaTax).

Tema 14. I'eneTuka 4esoBeka

Kapuotun uenoBexka. MexayHapoaHas MOporpaMma HUCCIEAOBAHHUS TE€HOMa YEJIOBEKa.
Meroapl M3y4eHHUS T€HETUKH YEJIOBEKa: TeHEATOTMYEeCKUi, OJU3HEIOBBIN, [IUTOTCHETHYECKHH,
MONYJISALIMOHHO-CTATUCTUYECKUN, MOJIEKYJsIpHO-TeHeThuueckuil. COBpeMEHHOE OIpeAesieHne
TE€HOTHIIA: TOJHOT€HOMHOE CEKBEHUPOBAHNE, FTEHOTUIIMPOBAHKE, B TOM 4YHcCIIe ¢ momoibto [TI[P-
aHanu3a. HacnenctBenHbie 3a0051eBaHUs YellOBeKa. | eHHbIE U XpOMOCOMHBIE OOJIE3HU YETIOBEKA.
boniesHn ¢ HaciencTBEHHOW NPEeapacnoyiOKEHHOCThIO. 3HAYEHUE MEIUIMHCKOW TEHETUKH B



NPEJOTBPAILICHUH U JICUCHUH TEHETHYECKHX 3a00JeBaHUU YeloBeKa. MeIMKO-TeHETHYECKOe
KOHCYNbTHpOBaHHE. CTBONOBBIE KIETKU. [IOHATHE «T€HETUYECKOr0 Ipy3a». DTUUECKUE aCIEKThI
HCCIIEIOBaHUM B 00JIaCTH peJaKTUPOBAaHUS TEHOMA U CTBOJIOBBIX KIIETOK.

I'enernyeckue (hakTOpbl MOBBIIMIEHHON YYBCTBUTEIBHOCTH YEJIOBEKA K (PU3NYECKOMY U
XUMUYECKOMY 3arps3HEHUIO OKpYXKawlled cpeasl. l'eHernuyeckas IpeapacroaoKeHHOCTh
YEJIOBEKA K MaTOJIOTUSIM.

JdemMoHcTpanuu

Tabmuipr u cxembl: «Kapuotun udenoBeka», «MeTOJpl MU3y4eHHUS] TEHETUKH 4YEJIOBEKa,
«["enernueckue 3a0051€BaHUS YEIOBEKAY.

IIpakTnyeckas padora «CoCTaBJICHUE U aHATIU3 POJOCIOBHOIN».

Tema 15. Centekuusi OpraHusMoB

JloMmecTUKalmsi U CEJICKUHUs. 3apOXICHUE CEJICKIMM W JoMecTukauuu. Ydyenue H. U.
Basuiosa o LleHTpax mporcXoXAeHUsI 1 MHOT000pas3ust KyJIbTYPHBIX pacTeHui. Ponb cenekunn
B CO3JaHUM COPTOB pacTeHUW M NOopoA KHUBOTHbIX. CopT, mnopojaa, IITaMM. 3aKOH
FOMOJIOTMYECKUX PSAJOB B HACIEACTBEHHON m3meHunBoct H. M. BaBuioBa, ero 3HadeHue mjist
CEJIEKIIHOHHOM pabOoTHI.

MeTtoapl cenekiMOHHONM paboThl. IcKycCTBEHHBIN OTOOP: MAacCOBBIN U MHJIMBUYaIbHBIN.
Oranbl KOMOWHAIIMOHHON cenekiuu. VcnbiTaHne Mpou3BOAUTENEH MO MOTOMCTBY. OTOOp MO
TCHOTHITY C TOMOIIBIO OIICHKH (PEHOTHUIIA TTOTOMCTBA B OTOOP MO T€HOTHITY C MTOMOIIBIO aHAIN3a
JIHK.

HckyccTBeHHBI MyTareHe3 Kak METOJA CENEKIIMOHHOW paboThl. PamuannoHHbI 1
XUMHUYECKUI MyTareHe3 Kak MCTOYHMK MYTallUid Yy KyJIbTypHBIX (OpPM OpPraHU3MOB.
Hcnonb30BaHWe T€HOMHOTO pENAKTUPOBaHMS M MeToAoB pekoMOuHaHTHBIX JHK s
MOJIYYEHUSI UCXOITHOTO MaTepuaa Jiisl CEeNeKIUH.

[lonyuyenne monumuionnoB. BayTpuBuaoBas rulOpuanszauus. bauszkopoacTBeHHOE
CKpelllMBaHue, Wiu UHOpuauHT. HepoacTBeHHOE CKpelMBaHue, Win ayropuaur. ['etepo3uc u
ero npuuuHbl. Vcnonb3oBaHue rerepo3uca B cenekiuu. OtganéHHas rudpuau3anus.
IIpeononenne Oecrogusi MEXBUAOBBIX THUOPUAOB. JlOCTHMIKEHUS CENeKIUH pacTeHUul u
XKUBOTHBIX. «3€1EHas pesooyusLy.

CoxpaHeHle U M3y4YEHHE T'€HETHUYECKUX PECYpCOB KYJIbTYPHBIX PACTEHHN U HX JUKUX
poluyel s co3aHusl HOBBIX COPTOB M TMOPHUIOB CEIbCKOX03IMCTBEHHBIX KYIbTYp. M3yuenue,
COXpaneHue U ynpasieHue 2eHemudyecKUMU pecypcamu CenbCKOX03AUCMEEHHBIX U NPOMbBICIO08bIX
HCUBOMHBIX 8 YENAX YIYYUleHUs CYUecmeyiouux U co30aHusi HO8bIX NOpoo, TUHUU U KPOCCO8, 8
MOM Yucie ¢ npuUMeHeHUeM COBPEMEHHbIX Memo008 HAYUHbIX UCCIe008aHUl, NepedosblX udel u
NnepcneKmueHbX MexHoN02Ul.

JdemMoHcTpanuu

[Toptpersr: H. U. Basunos, U. B. Muuypun, I'. JI. Kapneuenxo, I1. I1. JIykpanenxo, b. JI.
Actaypos, H. bopnoyr, /1. K. benses.

Tabmuis! u cxembl: «L{eHTpBI MPOUCXOXKIEHUS U MHOT000pa3us KyJbTYPHBIX PacTEHUII»,
«3aKOH TOMOJIOTMYECKHUX PSIIOB B HACJIEACTBEHHON H3MEHUYMBOCTHY», «METOIbl CENEKINN»,
«Otnanénnas rudpunuzamnusy», «Myrarenes.

JlabopaTopHasi pa6ora «/3ydyeHre COpTOB KyJbTYPHBIX PACTEHUN M MOPOJ JOMAIIHHUX
YKUBOTHBIX).

JlaGopaTopHas padora «/3ydeHne METOJI0B CEIEKIIUU PACTEHUI».

IIpakTnyeckas padora «lIpuBuBKa pacTeHUIN».

Ikekypeust «OCHOBHBIE METOJIBI M JOCTUXKEHHUS CENEKIMU PACTEHHN M JKUBOTHBIX (HA
CEJIEKIIMOHHYIO CTaHIUIO, IUIEMEHHYI0 (hepMy, COPTOUCIBITATEIbHBIA YYacTOK, B TEIJIMYHOE
XO3SICTBO, B JIAOOPATOPHUIO arpOyHUBEPCUTETA WIIK HAYYHOTO LIEHTPA)».

Tema 16. BuoTexHOJI0rUsl M CHHTETHYeCKAs] OHOJIOTHSA

OOBeKTHI, HCIOJIb3yeMble B OHMOTEXHOJOTMH, — KIETOYHBIE M TKAHEBBIE KYIBTYPHI,
MUKpPOOPTaHU3MbI, HUX XapakTepUCTHUKA. TpaauloOHHas OHOTEXHOJIOTHS: XJeOomeyeHue,



MOJTyYeHHE KUCIOMOJIOYHBIX MPOAYKTOB, BUHOAenue. Mukpoobuonornueckuii cuure3. OOBbEKThI
MHUKPOOHOIOTHYECKUX TeXHOoNorui. [Ipon3BoacTBo Oeska, aMMHOKUCIIOT U BUTAMUHOB.

CozaHue TEXHOJIOTMH M MHCTPYMEHTOB  LIEJICHANpPABICHHOTO  M3MEHEHUS U
KOHCTPYMPOBAHUS T€HOMOB C LIEJbIO MOIYYECHHs] OPTaHU3MOB U MX KOMIIOHEHTOB, COIEPIKAIINX
HE BCTPEUAIOIINECs B MPUPOIe OMOCUHTETHYECKHUE ITYTH.

Knerounas nexkeHepusa. MeTonbl KyJlbTypbl KJIETOK M TKaHEW PAaCTEHUM M JKUBOTHBIX.
Kpunobanku. Comaruueckass ruOpuaM3alus M COMaTHYeCKHil sMmOpuorenes. lcmombp3oBaHue
raluIoOnIoB B CEJIEKLUUU pacTeHUil. [lonyuenue MOHOKIOHaNbHuIX anmumen. Hcnonvzoeanue
MOHOKJIOHANbHBIX U NONUKTIOHATIbHBIX anmumen 6 meouyune. VICKyCCTBEHHOE OIUIOJOTBOPEHUE.
PexkoHCTpyKnus SMLIEKIETOK W KIOHMPOBAaHME JKUBOTHBIX. MeTox TpaHCIUIAHTAaLUUM SAEp
KIETOK. Texwonocuu 0300po6nenus, KyIbMmueupoBaHusi U MUKPOKIOHANbHO20 PA3ZMHONCEHUs
CeNbCKOXO3AUCMBEHHBIX KYIAbMYP.

XpOMOCOMHAs1 U I'eHHas MHKeHepus. VICKyCCTBEHHBIM CHHTE3 I'€Ha U KOHCTPYMPOBaHHUE
pexombunantueix JIHK. Coszoanue mpanceennvix opeanuzmos. JIOCTHXKEHHUS W TEPCIEKTUBBI
XPOMOCOMHOM U TE€HHOM HWHXXEHEPUHU. OKOJOTMYECKHUE M ITHUYECKHE NpoOJieMbl TI'€HHOMU
UHXCHEPUHU.

Menununckue 6uorexnonoruu. [loctrenomnas nuudposas meauiuna. [1I[P-auarnoctuka.
MeTab0a0MHBIN aHaIN3, FCHOLEHTPUUECKUI aHaIN3 TPOTeoMa YeJIOBEeKa JIJIsl OLIEHKH COCTOSIHUS
ero 310poBbd. lcmonb3oBaHME CTBOJIOBBIX KJeTOK. TaprerHas Tepanusi paka. 3D-
OvoMH)KeHepust s pa3paboTKu  (PyHIAMEHTaJIbHBIX OCHOB MEJMLMHCKUX TEXHOJOTHH,
CO3/1aHHS KOMIUIEKCHBIX TKAHEW COYETAHHEM TEXHOJIOTUA TpPEXMEPHOTO OWONPUHTHUHIA U
ckadonanHra Ui pelieHus 3a7ad NepcoHaAIN3UPOBAHHON METUIIMHBI.

CozaHue BEKTOPHBIX BakKLMH C LEJIbI0 OOecreyeHus: KOMOMHHPOBAHHOW 3alllUThl OT
Bo30yauteneit OPBU, ycTaHoBieHHE MOJNEKYNSIpHBIX MEXaHHW3MOB (QyHKunoHupoBaHus PHK-
CoJIeprKalliX BUPYCOB, BBI3BIBAIOIINX 0CO00 ONacHbIe 3a00J1€BaHUS YETIOBEKA U )KUBOTHBIX.

JdemoncTpanuu

Tabmupr u cxembl:  «/crnonb3oBaHME  MHUKPOOPTaHM3MOB B MPOMBIIIJIEHHOM
IIPOU3BOJCTBEY, «KileTouHas nHXkeHepus», «[ eHHas HHXKEHEpUs».

JlabopaTopHas padora «/3yueHrne 00beKTOB OMOTEXHOIOTHI.

IIpakTnyeckas padora «lloayuyeHne MOJTOYHOKHUCIIBIX IPOAYKTOBY.

IKeKypens «buorexHomorus — BaxHeas npou3BoIUTENbHAS CUJIa COBPEMEHHOCTH (Ha
OMOTEXHOJIOIHYECKOE MPOU3BOJICTBO)Y.

11 KJIACC

Tema 1. 3apo:xneHue u pa3BuTHE IBOJIOIHOHHBIX NIPEACTABJIEeHUI B OMOJI0TUN

OomrononHas Teopust Y. JlapBuHa. [Ipemocsuiku BO3HUKHOBEHUS JapBUHU3MA. JKU3Hb
U Hay4Has nesrenbHocTh Y. JlapBuHa.

JIBuwkymue cuibsl dBodonuu  BuioB 1o Y. JlapBuHy (BBICOKass WHTEHCUBHOCTH
pa3sMHOXEHHsT OpPraHM3MOB, HACJIEJCTBEHHAs HW3MEHYMBOCTb, OOpb0a 3a CyIEeCTBOBaHUE,
€CTECTBEHHBIN U UCKYCCTBEHHBIN 0TOOD).

Odopmnenne cunreTudeckor Teopuu 3Bomtonuu (CTI). HeliTpanbHas Teopusi IBOIOLUU.
CoBpeMeHHas HBOJIIOLIMOHHAS Onosiorus. 3HayeHHe SBOJIIOIMOHHON TE€opuu B (POPMHUPOBAHUU
€CTECTBEHHO-HAYYHON KapTHHBI MUPA.

JdemoHcTpaumnu

IToprpersr: Apucrorens, K. Jlunnei, XK. b. Jlamapk, O. XK. Cenr-Unep, XK. Krosbe, Y.
Hapsun, C. C. Yerepuxos, U. U. llImansraysen, J[x. Xonnein, /. K. benses.

Tabmuuer u cxemsl: «Cucrema xuBoit npuponsl (no K. Jlunuero)», «JlecTHuma *uBbIx
cymectB (mo Jlamapky)», «MexaHusm QGOpMHUPOBAHUS TMPHUCIOCOOIECHUNH y pacTeHUH U
XKUBOTHBIX (110 Jlamapky)», «Kapra-cxema mapupyra nyremectsus Y. Japsunay, «Haxoaxu Y.
HNapBunay, «®Dopmbl O0ppOBI 3a cymiecTBOBaHue», «llopoasl romyOei», «MHoroobpasue



KYJIBTYpHBIX (popM KamycTel», «IIopoabl ToOManIHUX >KUBOTHBIX», «Cxema 00pa3oBaHMs HOBBIX
BunoB (nmo Y. [lapBuny)», «Cxema COOTHOLIEHMs IBIDKYIIUX CHJI 3BOJOLUN», «OCHOBHBIE
II0JIOKEHUSI CUHTETUUECKON TEOPUH 3BOJIIOLIUM.

Tema 2. MUKpO3BOJIIOIHS U €€ Pe3yJibTaThl

[Tonmynsuus kak 3JaeMEHTapHas eAuHHULA SBONIOLUH. COBpPEMEHHBIE METO/bl OLIEHKH
TeHETUYECKOro pa3sHOOOpa3us U CTPYKTYpPbI NOMYISIIUN. MI3MeHeHne reHo(oH1a MOMyIIALUN KaK
3JIEMEHTAapHOE HBOJIIOLIMOHHOE SIBIEHHME. 3aKOH IeHeTudeckoro pasHoBecust Jlx. Xapau, B.
Baiin6epra.

OneMeHTapHble (AKTOPBl (ABIDKYIIME CHUJIBI) O3BOJIONMHU. MyYTallMOHHBIA MpoIecc.
KomOunaTuBHas m3MeHUnBOCTb. [lpelid reHoB — cilydaiiHble HEHAIPaBICHHbIE W3MEHEHMs
qacToT ayviened B momynsuusx. DddexT ocHoBarens. Igghexm OymwvlLiouH020 20pAbIUKA.
CHuoicenue cenemuuecko2o paznoodpaszus. npudunel u credcmeus. Illposaenenue s¢hgexma
opetigha 2eHos 6 Oonvwux u manvlx nonyaayusx. Murparuu. W3oismus mOMyNsIIui:
reorpaduyeckas (IpocTpaHCTBEHHAs ), OHoJIoruuecKast (pernpoayKTUBHAS).

EctectBeHHblll 0TOOp — HampaBisitolmuii gaxtop 3Bojouud. POpPMBI €CTECTBEHHOI'O
oTOOopa: JIBWXKYIINH, CTaOWIM3UPYIONIHMA, paspeiBaromui (qu3pyntuBHbI). [lonoBoit otbop.
Bo3HUKHOBEHUE U 3BOJIIOLUS COLUATIBLHOTO [TOBEACHUS JKUBOTHBIX.

[IpucnocoOaeHHOCTh OpraHU3MOB KaK pe3yJbTaT MHKPO3BOIIONMU. Bo3HUMKHOBEHHE
pUCIIOCcO0IeHUI y opraHu3MoB. ApomMopdo3bl 1 uanoanantanuu. [Ipumepsr nprcrnocodneHui
y OpraHusMoB: Mopdosiorndeckue, (QU3HOIOrHYecKre, OUOXUMHUYECKUE, IOBEICHUECKHE.
OTHOCHUTENBHOCTh MPUCIIOCOOIEHHOCTH OPraHU3MOB.

Bun, ero xputepun u CTpykTypa. BumooOpazoBaHue Kak pe3yabTaT MHKPOIBOJIIOLMH.
WM3omsmus — wimtoueBoil aktop BugooOpaszoBanusa. Ilytm u cnocoObl BHI000pa3oBaHUS:
ajionatpudeckoe  (reorpauyeckoe), CHUMIATPUUECKOE (SKOJIOTHYECKOE), «MTHOBEHHOE)
(monumonan3anust, rudpuansans). JJIMTenbHOCTh BOTIOIMOHHBIX TPOLECCOB.

MexaHu3mbl GOPMHUPOBAHUS OHOJIOTHYECKOTO pa3HO0Opa3usl.

Ponp 3BOdIONMOHHON Ouonornu B pa3pabOTKE HAyyHbIX METOJIOB COXpaHEHMs
6uopazHooOpazus. MUKPOIBOIIONMS W KOIBOJIOLUSA MApa3sUTOB U HMX X03s5ieB. MexXaHH3MbI
(hopMHUpPOBaHUS YCTOMYMBOCTH K aHTUOMOTUKAM U CIIOCOOBI OOpHOBI C HEl.

JdemoncTpanuu

[Toptpersr: C. C. YetBepukos, J. Maiip.

Tabnuue! u cxembl: «MyTallMOHHAs U3MEHUUBOCTbY, «[lomynsuoHHas CTPYKTypa BUIa,
«CxemMa mposiBIeHHs 3akoHa Xapau—BaiinOepra», «J/IBMKymiMe CHJIBI  DBOJIOLUN,
«OKoJOTMYeCKasi W30JALUs TOMYIAUUid ceBaHCKOM ¢openny», «l'eorpaduueckass H30JIALUSL
JIUCTBEHHUIIBI CUOMPCKON M JIMCTBEHHUIIBI JaypcKoit», «[lonmynsnuoHHbIE BOJHBI YUCIEHHOCTH
XUITHUKOB U XKepTB», «Cxema JeHCTBHA ecTecTBEHHOro ot0opa», «Popmbl OOpbOBI 32
CYIIIECTBOBAHUE, «naycTpuanbHbId MEJIaHU3M, «Kusbie HACKOTIAEMBIEY,
«IloxpoBUTENBCTBEHHAs OKpacka >XMBOTHBIX», «lIpenympexnaromas oOKpacka >XUBOTHBIX,
«Pusnonoruueckue agantauuny», «I[IpucnocodieHHOCTh OpraHU3MOB U €€ OTHOCUTEIIbHOCTDHY,
«Kputepun Buna», «Buasl-nBoitHuku», «CTpykTypa Buaa B mpupone», «CrocoObt
BUJ000pa3oBanus», «l'eorpaduueckoe BumooOpa3oBaHHe TPEX  BUJOB  JIAHIBILICH,
«DKOJIOTMYECKOe BMJI000pa3oBaHuMe BUIOB cHUHUIL, «[lomummonnasl pactenuit», «KamyctHo-
peneyHblid THOPUIY.

Ob6opynoBanue: repbapuu pacTeHUH, KOJUIEKIIMM HACEKOMBIX, Uydesia NTHIl U 3Bepei C
IPUMEPAMHU Pa3IMYHbIX MPUCIIOCOOJIEHUH, Yydesna NTUL] U 3Bepeil pasHbIX BHUIOB, repOapun
pacTeHuil OJIM3KUX BUI0B, 00Pa30BaBIIMXCS PA3IMUYHBIMU CIIOCOOAMH.

JlaGopaTopHas padora «BrIsiBIeHIE N3MEHUNBOCTH Y 0COOEH OTHOTO BUIAY.

JlabopaTopuasi pabora «lIpucmocoOneHuss OpPraHU3MOB M UX OTHOCHTEIbHAs
11eTIECO00PA3HOCTH Y.

JlaGopaTopHas padora «CpaBHEHHE BHIOB 110 MOP(OIOTHIECKOMY KPHUTEPHION.

Tema 3. Makpo3BoJionHs U €€ pe3yJibTaThl



MeTtoapl n3yueHus: MaKposBostoLMK. [laneonTonornyeckue MeToAbl U3y4EHUS SBOIOLMH.
[Tepexonnbie popmbl U GUIOTEHETUYECKUE PSAIBI OPTaHU3MOB.

buoreorpadpuueckue Metonsl usydeHus opomonud. CpaBHenue ¢uopbl U (payHbI
MaTEpUKOB U OcTpoBOB. buoreorpaduyeckue obnactu 3emiau. Buabl-sHIEMUKH U PETUKTHI.

OMOPHOJIOTHYECKUE U CPABHUTEIBHO-MOP(OIOTHYECKNE METOJbl M3YYECHHUS 3BOJIOLHUU.
I'eneTnyeckue MeXaHHU3MBI DBOJIOLMU OHTOT€HE3a U MOSBJICHHS SBOJIOIMOHHBIX HOBIIECTB.
I'oMosiornuHble ¥ aHaJIOrMuYHbIE OpraHbl. PyauMeHTapHbIe OpraHbl U aTaBU3Mbl. MoJeKyspHO-
reHeTUYeCKue, OWOXMMHUYECKHE M  MaTeMaTH4YeCKHEe METOJAbl  HM3YUYEHHUS  HBOJIOLHUU.
I'omosnoruunsie redsl. COBpEMEHHBIE METOABI IIOCTPOCHUS (PHIIOTEHETUYECKHUX JIEPEBbEB.

XPOMOCOMHBIE MYTAI[MH U SBOJIIOLHS TEHOMOB.

OO0mue 3akoHOMEpHOCTH (TpaBwWia) JBOMOUMU. [lpunyun  cmenvl  QyHKYuUllL.
HeoOpatumocTs 3Bosonnu. AnantuBHas paauanus. HepaBHOMEpHOCTb TEMIIOB 3BOIIOIUH.

JdemMoHcTpauuu

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

Tabnuubl U cxembl: «OUIOTEHETHYECKUN DS JIOMIANY, «APXEONTEPUKCY, «3BEPO3yOBIe
smepb», «Creronedans», «Punnodure», «CemMeHHbIE ManopoTHUKWY, «buoreorpaduueckue
30HBI 3eminmy», «Jpeid konTuHeHTOB», «Penmukthl», «HavanbHble cTaauu SMOPHOHAIILHOTO
pa3BUTHS  TO3BOHOYHBIX  JKMBOTHBIX»,  «['OMOJOrMYHBIE ¥  aHAJIOTHYHBIE  OpTaHbD»,
«PyaumenTs», «ATaBU3MBI»Y, «XpPOMOCOMHBIE HAOOpbI YelOBEKAa U IIMMOIaH3e», «laBHbIe
HaMpaBlieHUs IBOMOLUNY, «OOIIHE 3aKOHOMEPHOCTH IBOIOLIUNY.

O6opynoBaHue: KOJUICKIIUH, TepOapuu, MYJSKH HCKOMAEMBIX OCTATKOB OpPraHU3MOB,
MYJISDKA TOMOJIOTUYHBIX, QHAJIOTHYHBIX, PYAUMEHTAapHBIX OPraHOB M aTaBU3MOB, KOJUICKIIUU
HACEKOMBIX.

Tema 4. IIponcxoxnenne u pa3BUTHE JKM3HH HA 3emJie

HayuHble THIOTE3bl NPOMCXOXKIEHUS >KU3HU Ha 3emie. AOHMOreHe3 U IaHCIEepMMS.
JloHay4Hble NPEACTaBICHUS O 3apOXKICHMM >KU3HU (KpealroHu3M). ['Mmore3a mOCTOSHHOTrO
camo3aposKJIeHUs KU3HU U e€ onpoBepkeHre onsitaMu @. Penu, JI. Cnannanuanu, JI. [Mactepa.
ITpoucxosxaeHue >ku3HU ¥ acTpoOUOIOTHSl.

OcHoOBHBIE ATarnbl HEOpraHuyeckoil 3Bomonuu. [Tnanerapuas (reosoruueckas) 3BOIIOLUS.
XuMHuecKkasi 3BONIONMS. AOMOT€HHBIH CHHTE3 OPraHMYECKHX BEIIECTB M3 HEOPraHUYECKUX.
Onpir C. Mumnepa u I'. FOpu. OOpazoBanue mnoiaumepoB u3 MoHomepoB. KoarepBaTHas
runote3a A. WM. Onapuna, rumote3a mnepBuuHoro OymboHa JIx. XomjaeliHa, reHeTuueckas
runote3a . Mémnepa. PuGosumbr (T. Yek) um rumoreza «mupa PHK» V. T'unbepra.
dopmupoBaHue MeMOpaH U BOSHUKHOBEHHUE MTPOTOKIIETKH.

HUcropus 3emmm u Metonpl €€ wu3ydeHus. lckomaemble OpPraHWYECKHE OCTATKH.
I'eoxponomorust u e€ Meronsl. OTHoOcuTenbHass W aOCOJIOTHAasE  TE€OXPOHOJIOTHSL.
['eoxpoHonoruyeckas mKasna: 30Hbl, 3pbl, IEPUOJIBI, FTOXH.

HavanpHble sTansl opranuuyeckoil somonuu. [losiBieHrne U BONIONMSA NMEPBBIX KIETOK.
Opomrorust Metabosnusma. Bo3HukHOBeHHE MepBbIX 3KocucteM. CoBpeMeHHblE MHKPOOHBIE
OMOTUVIEHKM Kak aHajor mepBbIX Ha 3emuie cooOmectB. CtpomaronuTsl. I[IpokapuoTel U
3yKapUOTBHI.

[Ipoucxoxaenne 3ykapuoT (cUMOMOTEHe3). DBOIIOIHOHHOE MPOUCXOKICHHE BHPYCOB.
[IpoucxoxaeHre MHOTOKJIETOYHBIX  OpPraHU3MOB. BO3HHMKHOBEHHE OCHOBHBIX  TpYIIII
MHOTOKJIETOYHBIX OPTaHU3MOB.

OcCHOBHBIE 3Talbl SBOJIOIMHN BBICIIUX pacTeHuid. OCHOBHBIE apoMop(}o3bl paCTCHHIA.
Beixon pacrenunt Ha cymy. llosBiaeHue CHOpOBBIX pPacTeHUN M 3aBOCBAaHUE HMU CYIIU.
Cemennblie pactenus. [IpoucxoxaeHne NBETKOBBIX PACTEHHI.

OcHOBHBIE 3Tambl 3BOJIONMU >KUBOTHOTO Mupa. OCHOBHBIE apoMOpP(O3bl >KUBOTHBIX.
Bennckas dayna. KemOpuiickuii B3pbIB — MOSIBIEHUE COBPEMEHHBIX TUIIOB. [lepBbie XOpAOBBIC
XKHUBOTHBIC. JKH3Hb B BoJE. DBOJIOIMS MMO3BOHOYHBIX. [IponcxoxaeHre aMpuOuid 1 penTUIIHid.



[IpoucxoxaeHne MICKOMUTAINUX H NTUI. [lpuHnun kmoueBoro apomopdosza. OcBoeHue
0€CI03BOHOYHBIMH U TO3BOHOYHBIMHU KHUBOTHBIMH CYIIIH.

PazButue xxu3HU HA 3emiie O 3paM U MEePUOIaM: apXel, MPOTepO30H, Maaeo30i, Me3030H,
KaifHO30H. OOIas XxapakTepuCTHUKa KIMMaTra M TeoJIorMYecKux mpouecco. [losBreHue u
pacuBET XapaKTEpPHbIX OPraHU3MOB. YTJIE00pa30BaHUE: €0 YCJIOBMSI U BIUSHUE Ha Ia30BbIN
coctaB aTMOc(]ephl.

MaccoBble BbIMUpAHUS — JKOJOTUYECKHE KPU3HUCHI mponuioro. IIpuuuHbl U ciencTBus
MaccoBbIX BeIMHpaHUil. COBpeMEHHBI SKOJOTHYeCKHil Kpu3Hc, ero ocoOeHHoctu. [Ipobiema
COXpaHeHHs OMOpa3HOOOpasus Ha 3emie.

CoBpemeHHas cuctema opraHudeckoro mupa. [IpuHIUMNBI KIaccu@UKaUd OpraHu3MOB.
OcCHOBHBIE CUCTEMaTUYECKHE TPYIITBI OPTaHU3MOB.

JdemoHcTpauuu

[Moptpersr: ®@. Peau, JI. Cnannanuaunu, JI. Iactep, . . Meunukos, A. . Omapun, JIx.
Xonpnein, I'. Ménnep, C. Mumnep, I'. FOpu.

Tabmuubl u cxemsbl: «Cxema omnbita ©. Penny, «Cxema onbita JI. [lacTepa mo uzydenuto
caMo3apokJeHus xu3Hm», «Cxema ombita C. Mumiepa, I'. FOpu», «3Tanbl HeopraHuyeckon
sBoMOLIUNY, «I'eoxpoHosornueckas mikana», «HauaapHble 3Tambl OPraHUYECKOW IBOJIIOIIUN,
«Cxema oOpa3oBaHusi JYKapuoT MyTéM cuMOuoreHesa», «Cucrema >XHUBOW MPUPOJIBIY,
«Ctpoenue Bupyca», «Apomop¢ho3sl pacTeHul», «PuHHOOUTHY, «OIHOKIETOYHBIE
BOJOpOCHN», «MHOIOKJIETOUHbIE BOJIOpOCHN», «Mxu», «l[lanoporHukm», «l'onoceMeHHbIE
pacteHus», «Opranbl IIBETKOBBIX pacTeHui», «CxemMa pa3BUTHUA IKUBOTHOTO MHpPay,
«Apomopdo3sl KUBOTHBIXY», «lIpocTeitmmey», «Kumeunononoctueie», «llinockue uepBu»,
«YneHnucronorue, «PBIOBI», «3eMHOBOIHBIEY, «IIpecMmbikaromuecs», «ITTHITBIY,
«Mnekonuraromue», «Pa3Buthe KU3HM B apXeHMcKoul dpe», «Pa3BUTHE KU3HM B
MPOTEPO30MCKON 3pey», «Pa3BuThe KU3HM B MANECO30MCKOM 3pe», «Pa3BuTHE XKU3HU B
Me3030icKOi 3pe», «Pa3BuTue KW3HM B KaWHO30HCKOW »3pey», «CoBpeMeHHas cucremMa
OpPraHUYECKOTO MHUPay.

O6opynoBanue: repOapuu pacTEHUN pa3TUYHBIX OTIEJNOB, KOJJIEKIMH HACEKOMBIX,
BJIQXXHBIC TpernapaThl KXUBOTHBIX, PAKOBHHBI MOJUIFOCKOB, KOJUICKIIUH HIJIOKOXXHX, CKEJIETHI
MO3BOHOYHBIX JKMBOTHBIX, 4yuyeja NTUL U 3BEpeH, KOJUIEKIUU OKAMEHEJIOCTEH, MOJIE3HBIX
HCKOIIA€MBIX, MYJISIKU OPTaHUYECKHUX OCTATKOB OPTaHU3MOB.

Bupryanbnas sgadoparopHasi padora «MogenupoBanue onbiToB Mumiepa—tOpu no
M3y4YEHHUI0 a0MOTE€HHOTO CUHTE3a OPraHUYECKUX COCTMHEHUN B IIEPBUYHON aTMoc(epe».

JlabopaTtopHasi padora «/I3ydyeHre M OINKCAHHE HCKOMAEMBIX OCTATKOB JAPEBHHUX
OpraHU3MOBY.

IIpakTnuyeckass padora «3yueHne ocoOEHHOCTEH CTPOEHUS pacTeHUH pPa3HBIX
OTJZIETIOBY.

IIpakTnyeckas padora «/3ydeHne ocoOOEHHOCTEH CTPOCHUS MTO3BOHOYHBIX JKUBOTHBIX).

Tema S. IlpoucxoxaeHue 4e10BeKa — aHTPONOTreHe3

Pazgensl u 3agaun antponosioruv. MeToasl aHTPONOJIOTUH.

CraHOBJIEHHE MPEACTaBICHUN O MPOMCXOXKICHUM YeJIOBeKa. Peluruo3Hble BO33pEHUS.
CoBpeMeHHbIE HayUHbIE TEOPUH.

CxoncTtBo yenoBeka ¢ JKUBOTHBIMU. (CuHcTeMaTHyecKkoe TMOJIOKEHHE 4YellOBeKa.
CBuzeTenbcTBa CXOJCTBA 4YEJNOBEKA C JKMBOTHBIMH: CpPaBHHUTEIHHO-MOp(doIoruueckue,
sMOpuoNIoTHYeCKUe, (U3HOIOro-OMOXUMHYECKHUe, MoBeAeHYecKue. OTiIMyus 4YeloBeKa OT
KUBOTHBIX. [IpIMOX0X/I€HHE M KOMIUIEKC CBSI3aHHBIX C HUM IPHU3HAKOB. Pa3BUTHE TOJIOBHOTO
MO3Ta U BTOPOM CUTHAJIbHON CUCTEMBI.

HBwkymme  cwibl  (pakTopel)  aHTpoONOreHe3a:  OWMOJIOTUYECKUE,  COIHAIIBHEIC.
CooTHo1ieHrne OMOIOTMYECKUX M COLUAIBHBIX (DAaKTOPOB B aHTPOIOTEHE3E.

OcHOBHBIE CTaauM aHTpomnoreHesa. PanHue uyenoBexkooOpa3Hble 00€3bsHbI (TIPOKOHCYJIBI)
Y paHHHE MOHTUBI — O0IIKeE MPEAKH YeTOBEKOOOPa3HbIX 00€3bsiH U JI0Jei. ABCTPaJIONUTEKU —



JIBYHOTHE IpenKkH Jiroaeu. YenoBek ymenbld, epBble U3rOTOBIECHUsS Opyaui Tpyna. Yenosek
MPSMOXOJISAIIUN M TEPBBIA BBIXOJ JIFOACH 3a mpenensl Adpuku. UenoBek reiaenbOeprckuii —
OOIIH MPeOK HeaHAePTAIBCKOTO YEIOBEKA U YeIIOBEKa Pa3yMHOTO. UelloBek HeaHJepTalbCKUui
KaK BHJI JIIOJEH XOJOIHOIO KJIMMara. YemoBeK pa3yMHbIH COBPEMEHHOIO THIA, JIEHUCOBCKUMI
YeJI0OBEK, OCBOCHUE KOHTHHEHTOB 3a mpejenaMu Adpuku. [laneoreHeTrka u majieoreHOMHKA.

DBOJNIONUS COBPEMEHHOIO uenoBeka. EcTecTBeHHBIN OTOOp B MOMYMSALHUAX YeJIOBEKa.
MyTanoHHbIH npouecc U noauMophusM. [lonynsroHHbIE BONHBL, Apeii] reHOB, MUTpALUs U
«3(hdexT ocHOBaTENA» B MOMYJSIUAX COBPEMEHHOT'O YEJIOBEKa.

Uenoseueckue pacel. [lonstue o pace. bosbiine pacwl: eBpomneouaHasi (€Bpasuiickas),
aBCTpaJio-HerpouiHas (SKBaTOpHalibHAsl), MOHIOJIOMIHAs (a3MaTCKO-aMepuKaHcKas). Bpems u
IIyTH pacceleHus 4YeJoBeKa mno IuiaHere. EnuMHCTBO uenoBeueckux pac. HayuHnas
HECOCTOSITENIbHOCTh ~ pacu3Ma. [IpucnocoOneHHOCT,  4eloBeKa K  pa3HbIM  YCIIOBUSIM
OKpyXaroleld cpenbl. Biusiaue reorpadudueckoil cpensl u npeiida reHoB Ha MOPQOJIOTHIO H
(U3HONOTHIO YeTI0BeKa.

MeXIUCIUTUTMHAPHBIE METOABl B (U3HUYECKON (OMOJOTHYECKOW) aHTPOIIOJIOTHH.
OBOJIIOLIMOHHASI ~ @HTPOIOJIOTUA M MAJCOAHTPONOJIOTHSI  YEJIOBEUECKHX  MOMYJISLUM.
buoconmaneHple  HCclenOBaHUA ~— OPUPOABI  yenoBeka.  McciiemoBaHue — KO3BOJIOLIMH
OHMOJIOTMYECKOT0 U COLUAIBHOTO B YETIOBEKE.

JdemMoHcTpauuu

IToptpetsr: Y. Jlapsun, JI. JIuku, . . Poruackuii, M. M. I'epacumos.

Tabmuubpl u  cxembl: «MeToasl aHTPOMOJOTUH», «[ OJIOBHOW MO3T  4YEJIOBEKay,
«YenoBexkooOpa3Hbie 00€3bsiHBDY, «CKeleT 4eloBeKa W CKeNeT IIMMIaH3e», «PyauMeHThl u
aTaBU3MBIY, «JIBMXKYyIIME CHJIBI aAHTPOIOTeHE3a», «IBOJIOIMOHHOE JIPEBO UEJIOBEKaY,
«ABcTpasionuteky, «HenoBek ymensii», «HenoBek npaMoxoasamuin», «JleHuCOBCKHUI YeT0BEK»
«Heannepranbipy, «KpomanboHIB, «lIpeaku dyenoBeka», «ITalbl BOJIOIUH UYETOBEKAY,
«Pacsl yenoBeka.

O6opynoBaHue: MYJISDKM OKaMEHEJIOCTEH, MPeIMETOB MaTepruaIbHON KYJIbTYpPhl TIPEIKOB
4eJoBeKa, penpoaykuuu (¢pororpaduu) KapTUH C MHQPOJIOTMYECKUMH U Oubieiickumu
CIO’K€TaMHU TTPOUCXOXKACHHS YeloBeKka, (hoTorpaduu HaxX0J0K UCKOMAeMbIX OCTAaTKOB YEJIOBEKA,
CKEJIET 4eJIOBEeKa, MOJIEb Yepera 4YeloBeKa M 4Yeperna IIMMIIAaH3€, MOJENb KUCTHU YEIOBEeKa U
KUCTH IIMMIIaH3€, MOJIEJIA TOPCa MPEIKOB YEIIOBEKA.

JlabopaTopuasi pa6ora «lI3ydyeHue ocoOeHHOCTEH CTpOEHHUS CKeJeTa ueloBeKa,
CBSI3aHHBIX C MPSMOXOKICHUEM Y.

IpakTuyeckasi padora «/3yueHne sKOJIOTHYECKUX afanTaliil YeTOBEKay.

Tema 6. OJkosorussi — Hayka 0 B3aMMOOTHOLUCHUSIX OPraHU3MOB H
HAJ0PraHU3MEHHBIX CHCTEM C OKpY:Kaloulel cpeaou

3apoxaeHue W pasBuTHE HKojoruu B Tpymax A. ['ymGompara, K. @. Pymee, H. A.
CesepuoBa, J. I'ekkensi, A. Tenciau, B. H. CykauéBa. Paznenst u 3agaun skonoruu. Casi3b
SKOJIOTUU C JPYTUMH HaAyKaMH.

Metoast skonorun. [loneBbie HaOMIOACHUS. DKCIEPUMEHTHI B DKOJIOTUU: TMPHPOIHBIE U
naboparopHble. MojienupoBaHyue B 3KOJOTUU. MOHUTOPUHT OKpPYXKaoIlel cpeibl: JOKaJIbHBIH,
PErHOHANBHBIN U TTI00aTbHBIN.

3HayeHHE SKOJIOTUYECKUX 3HAHUHN JUIsl YeJIOBEKa. DKOJOTHMYECKOE MHUPOBO33PEHHE KakK
OCHOBa CBsI3€l uenmoBeuecTBa € MNpupojaod. DOpMUpPOBAHUE HKOJOTUYECKOM KYJIBTYpPhl M
9KOJIOTMYECKON IPAMOTHOCTH HACEJICHHUS.

JdemMoHcTpanuu

[Toptpetsr: A. I'ymGonbar, K. @. Pynse, H. A. CeBepuios, O. I'ekkens, A. Tencnu, B. H.
Cykaués.

Tabmuupl u cxembl: «Pa3nensr skogorun», «MeToasl dKoJIoTun», «CxeMa MOHMTOPHHTA
OKPYKaIOILEH CPEABD.

JlaGoparopHas padora «/3yueHne MeTo10B YKOJIOTHUECKUX UCCIECTOBAHMINY.



Tema 7. Opranusmsl U cpefa o0UTaHUSA

Okonorndyeckue (akTopel M 3aKOHOMEpHOCTH ux JeiictBusa. Knaccugukanus
9KOJIOTHYECKUX  (hakTOopoB:  aOmoTWyeckue, OHOTHUECKHE, aHTponoreHnele.  OOmme
3aKOHOMEPHOCTH JCHCTBUA dKoJornueckux (aktopos. [IpaBuno muanmyma (K. Ilnpenrens, FO.
JInbux). TonepaHTHOCTh. DBPUOMOHTHBIC U CTCHOOMOHTHBIC OPTaHU3MBI.

AbGuoTtndeckue dakTopbl. CBET Kak 3KoJOTHUeCKHil dakTop. [leficTBUE pa3HBIX y4acTKOB
COJIHEYHOI'O CIEKTpPa Ha OpPraHU3Mbl. ODKOJOTMYECKHE TIPYNIbl PAaCTEHUMH M MKUBOTHBIX IIO
OTHOIIEHHUIO K cBeTy. CurnanpHas poisib ceera. doTonepuonusm.

Temmneparypa kak skomorudeckwii Qaxtop. [leiicTBue Temmeparypbl Ha OpPraHHU3MBI.
[ToiKnunOTEPMHBIE U TOMOHOTEPMHBIE OPIraHU3MBL. DBPUTEPMHBIE U CTEHOTEPMHBIE OPTAHU3MBI.

Brnaxxnocts kak skonormueckuii ¢akrop. Ilpucnocobienuss pacTeHuid K MOJAEPKaHUIO
BojHOro Oananca. Kiaccudukanuss pacreHuil nmo oTHowmeHHo K Boje. [Ipucrnocobnenus
KUBOTHBIX K NU3MEHEHUIO BOJHOIO PEXMMA.

Cpenpl OOMTaHUS OPraHU3MOB: BOJIHAs, HA3€MHO-BO3/YyILIHAas, NOYBEHHAs, TIyOMHHAas
MOJIOYBEHHAS, BHYTPHOpraHU3MEeHHas. DH3UKO-XMMHYECKHE OCOOCHHOCTH cpell OOWTaHHS
opranu3MoB. [Ipucnoco0i1eHns opraHu3MoB K KU3HU B pa3HbIX cpelax.

buonoruueckue putmel. BHennne u BHyTpeHHHE pUTMbl. CyTOUYHbBIE U TOJAUYHBIE PUTMBI.
ITpucnocoOaeHHOCTh OPraHU3MOB K CE30HHBIM U3MEHEHUSM YCIIOBUH XKU3HH.

XKuznennsie Gopmbl opranu3moB. [lonstue o >xu3HeHHoU (opme. KuzHeHHBIE (HOPMBI
pacTeHM: JepeBbs, KYCTapHHUKHM, KyCTapHMUYKHM, MHOIOJIETHHME TpaBbl, OIHOJECTHHUE TPaBBI.
KuzHeHHble QOpPMBI KUBOTHBIX: THUAPOOUOHTBI, T'€OOMOHTHI, a’pOoOMOHTHL. (OcoOeHHOCTH
CTpOeHUs 1 00pa3a KU3HHU.

buotuueckne  daxktopbl. Buabl OMOTHYECKUX  B3aUMOJCHCTBUN:  KOHKYPEHIIHS,
XHUIHUYECTBO, CUMOMO3 U ero ¢opmsl. [lapazntusm, koomneparus, MyTyaan3M, KOMMEHCATU3M
(kBapTHpaHTCTBO,  HaxyieOHMYecTBO). Herpoduueckue  B3aumMonelcTBUS  (TONHYECKUE,
¢dopuueckue, ¢pabpuueckue). 3HaueHHE OMOTHYECKHUX B3aWMOJICHCTBUH JUIS CYILECTBOBAHUS
OpPraHU3MOB B cpesie oouTanus. [IpuHIMI KOHKYPEHTHOTO UCKITIOUEHHUS.

JdemoHcTpanuu

Tabmuipl 1 cxeMbl: «JKkosnoruueckue GaxTopel», «CBETOBOU CHEKTP», «IKOIOTHMUECKUE
IPYNIBbI )KUBOTHBIX IO OTHOLIEHUIO K CBETY», « T €NIOKpOBHBIE JKUBOTHBIEY, «XO0JIOIHOKPOBHbIE
KHUBOTHbBIEY», «DU3NOJIOTUYECKUE aJalTallMM >KUBOTHBIX», «Cpeapl OOMTaHUS OPraHU3MOBY,
«buonornyeckue puTMel», «OKu3HeHHbIE POPMBI pacTeHUt», «Ku3HeHHbIe (POPMBI KUBOTHBIXY,
«JKocHucTeEMa IUPOKOIMCTBEHHOIO Jeca», «IKOcHUcTeMa XBoitHoro secay», «llemu nurtanus»,
«XumHn4ecTBoy, «Ilapazutuzm», «Konkyperuus», «Cumonos», «KommeHcammuzm.

O6opynoBanue: repbapuu pacTeHUHW U JKUBOTHBIX, IPUCIIOCOOJIEHHBIX K BIUSHUIO
pPa3NUYHBIX  JKOJOTMYECKUX  (AaKTOpPOB, TIepOapuu  CBETONIOOMBBIX, TEHENIOOMBBIX U
TEHEBBIHOCJIMBBIX PACTEHUM, CBETOIIOOMBBIC, TEHENIOOMBbIE M TEHEBBIHOCIHMBBIE KOMHATHBIE
pacTeHusi, repOapud M KOJUIEKIIMM TEIUIONIOOMBBIX, 3MMOCTOMKHX, MOPO30yCTOWYHMBBIX
pacTeHMii, 4Yydena MNTHULl W 3Bepei, TepOapuu pacTeHH, OTHOCSIIUXCS K TUrpodpuTam,
KcepopuTaMm, Me30(pHUTaM, KOMHATHBIE pPACTEHHUs JAaHHBIX TPYIN, KOJUIEKLIMH KHBOTHBIX,
oOuTAIONIMX B pa3HbIX cpeAax, repOapuy M KOJUIEKIIMM PACTEHUH M KUBOTHBIX, 00JIaJaroLINX
yepTaMd NPUCHOCOOIEHHOCTH K CE30HHBIM HM3MEHEHHUSM YCIOBUHM JKU3HHU, Tepbapuu u
KOJUIEKIIUM DPACTEHUN U JKUBOTHBIX PA3JIMYHBIX >KU3HEHHBIX (DOPM, KOJUIEKIIMH IKUBOTHBIX,
YUYaCTBYIOIIMX B Pa3IMYHBIX OMOTHYECKUX B3aUMOJICHCTBUSX.

JlaGopaTopHas padora «BrisiBiIeHHE MTPUCTIOCOOICHUI OPTAaHU3MOB K BIIUSTHUIO CBETAY.

JlabopaTopuasi pabora «BbIsSBICHHE TNPUCTIOCOONICHUH OpPraHU3MOB K BIIHSIHHUIO
TEMIIEPATYPBI».

JlaGopaTtopnas pa0dora «AHaroMH4YecKHe OCOOCHHOCTH PACTEHHUH U3 pasHBIX MECT
oOUTaHU.

Tema 8. Jko/10rus1 BUAOB M NOMYJIANMI



DKOJOTUYECKHE XapaKTePUCTUKHU MOmyisiiun. [lomynsnus kak Ouonornueckas cUCTeMa.
Ponbp HeogHOpomHOCTH cpenbl, PU3NYECKUX OaphepoB U OCOOEHHOCTEW OMOJIOTMH BUIOB B
(hopMUPOBaHUH MTPOCTPAHCTBEHHOU CTPYKTYPHI NOMyJisiiuii. OCHOBHBIC TTOKA3aTEIH MTOMYJISIITHH:
YHCIIEHHOCTb, IUIOTHOCTh, BO3PAacTHAs W IOJOBas CTPYKTYpa, POXKIAEMOCTh, MPUPOCT, TEMII
pocTa, CMEpTHOCTh, MUTPALIUSL.

Dkojoruueckas CTpykTypa nomyiasuud. OneHka 4YHCIeHHOCTH mnomynsuuu. {uHammuka
MOMYJISAUUN U €€ peryisiuus. bBUOTHYECKHI MOTEHIMAN MOy, MoaenmpoBaHue JUHAMUKA
nonymsiuu. Kpuble pocra uuciaeHHocTH mnonyisiuuu. Kpusble BbDKUBaHuUS. Perynsanus
YUCIIEHHOCTH TOIMYJISAIMNA: POJb (PAKTOPOB, 3aBUCIIIUX M HE 3aBUCAIINX OT IUIOTHOCTH.
DKoJoru4eckue crpareru BuoB (r- u K-crparerun).

[lonatue 00 »HKomormueckoil Hume Buaa. MecrooOutanue. MHOTOMEpHas MOZIETb
skonornyeckor Humm JIx.M. Xarunncona. Pazmepsl 3konornueckoil Humu. [loteHuumansHas u
peann30BaHHAs] HUIIIU.

Bun xak cucrema mnomynsiumii. Apeanbl BUAOB. BUABI M WX JKU3HEHHBIE CTpPATErHH.
DKOJIOTHYECKUE IKBUBAJIICHTHI.

3aKOHOMEPHOCTH TOBEIEHUS W MUTpalMii JKUBOTHBIX. buonornueckue WHBa3UU
Yy>KE€POJIHBIX BUIOB.

JdeMoHcTpamun

[Toprper: Ix. Y. XaTunHCOH.

TabGnuiel u cxeMbl: «IKOJIOTUYECKUE XapaKTEPUCTHKU MOMYIsIumny, «I[IpocTpancTBeHHAs
CTpYKTypa monyisiuun», «Bo3pacTHble mnupamMuabsl nomyisiuun», «CKOpPOCTb 3aceieHus
MOBEPXHOCTU 3€MJIM Pa3IUYHBIMH OpraHu3zMamu», «Moxenb skonoruuyeckoil Humm Jx. U.
XaT4ruHCOHAY.

O6opynoBanue: repOapuu pacTeHUN, KOJIJIEKIIUU JKUBOTHBIX.

JlabopaTopnas padora «I[IpucrnocoOneHus ceMsH pacTeHUN K pacCeIeHUION.

Tema 9. Jkoj10rus cO001IECTB. IKOJIOTHUECCKUE CHCTEMBbI.

CooOmiectBa opranu3moB. buoneHo3 u ero crpykrypa. CBsi3u MexIy OpraHu3MamH B
OuoreHose.

Okocuctema kak oTkpeiTas cucrema (A. JIx. Tencnu). dyHKUMOHaNBHBIE OJIOKU
OpPraHU3MOB B SKOCHUCTEME: MPOAYIEHTHI, KOHCYMEHTHI, peAyleHThl. Tpoduueckue ypoBHHU.
Tpoduueckue nenu u ceru. AbroTuyeckne OJIOKM dKocucTeM. [1ouBBI M MBI B 9KOCHCTEMAX.
KpyroBopor BeliecTB 1 NOTOK SHEPTUH B SKOCHCTEME.

OcHOBHBIE TTOKa3aTENIN IKOCUCTEMBI. buomacca u mpoayKius. DKOJIOTHIECKUE TTUPAMUIBI
grceln, OMoOMacchl M SHEPTUU.

Jlunamuxa sxocucmem. Kamacmpogpuueckue nepecmpotiku. @uykmyayuu. HanpaBieHHbIC
3aKOHOMEPHBIE CMEHBI COOOIIECTB — CyKleccuu. [lepBUuHbIE W BTOPUYHBIE CYKIIECCHH M HX
MPUYMHBL. AHTPONOreHHbIE BO3JEHCTBUS Ha cykueccuu. KimMakcHoe cooOuiecTso.
buopasnoobpasue 1 moaTHOTa KPYroBOPOTa BEIIECTB — OCHOBA YCTOMUMBOCTH COOOIIECTB.

[Ipupoanbie 3KOCHUCTEMBL. JKOcucmemMbl 03€p U pek. IKocucmemvl Mopeu U OKeaHos.
Dkocucmemvl myHop, 1ecos, cmenetl, NyCMbiHb.

AHTpOTIOTEHHBIE  JKOCHUCTEMBI. ArpodkocucTema. ArporeHo3. Pazmuums wmexmy
AQHTPOIIOT€HHBIMU U MPUPOTHBIMU IKOCUCTEMAMHU.

Ypboskocucrembl. OcHOBHBIE KOMIIOHEHTHI ypOoskocucTeM. I'oposackas ¢uiopa u ¢dayHa.
CuHaHTpomu3anus TOpOJCKON (¢ayHbl. buomormyeckoe ©  XO3SHUCTBEHHOE 3HAUCHUE
arpo3KOCUCTEM U YPOOIKOCHUCTEM.

3aKOHOMEpPHOCTH  ()OPMUPOBAHUS  OCHOBHBIX  B3aWMOJCWUCTBUN  OpraHU3MOB B
aKocucTteMax. Ponb kackaonozo s¢gexma u 6ud08-30uhukamopos (Kiuesvlx 6uoos) 6
@yukyuonuposanuu  dxkocucmem. llepeHOC HSHEPrMUM M BEIIECTB MEXAY CMEXKHBIMU
AKOCUCTEMAMHU. YCTOMYMBOCTh OPraHU3MOB, MOMYJALMHA M DKOCUCTEM B  YCIOBHSX
€CTECTBEHHBIX U AHTPOIOT€HHBIX BO3JAEHCTBUM.



Mexanusmbl  8030elicmeusi  3aepA3HEHUll  PA3HbIX MUNO8 HA  CYOOPLAHUSMEHHOM,
OpP2AHUBMEHHOM, HONYIAYUOHHOM U IKOCUCHEMHOM YDOBHAX, OCHOBbl IKOLOSUHLECKO20
HOPMUPOBAHUS AHMPONO2EHHO20 6030eucmeusi. MeTo0I0russ MOHUTOPUHIA €CTECTBEHHBIX U
AHTPOIOTEHHBIX SKOCUCTEM.

JdemMoHcTpanuu

[Toptpert: A. Ix. Tencnu.

Tabmuier u cxembl: «CTpyKTypa OMOILIEHO3a», «DKOCHUCTEMa MIMPOKOIMCTBEHHOTO JIECAy,
«JKocucTeMa XBOWHOTO Jiecay, «DyHKIMOHAIBHBIE TPYIIbl OPraHU3MOB B HKOCHCTEMEY,
«KpyroBopor BemectB B 3kocucreMey», «llenn nuTaHus (nmacTOMIHAs, JETPUTHAs)»,
«DKoJIOTUYECKasi MUpaMUa Yucem», « IKojIoruueckas nupamuaa 6uomMaccel», « IKoJorudecKas
nupampa sHeprun», «OOpazoBanue Oonota», «llepBuuHas cykueccusi», «BoccraHoBieHHE
Jeca moclie Tmoxapa», «IKocucTeMa 03epa», «ArpoleHo3», «KpyroBopoT BeLIECTB U MOTOK
SHEPruu B arpoueHosey, «I[Ipumepsl ypboskocucTem».

Ob6opynoBanue: repbapuu pacTeHUM, KOJUIEKIIMM HACEKOMBIX, Yydyena MTHUI[ U 3BEpeu,
repOapuu KyJIbTYPHBIX U AUKOPACTYIINX PACTEHUMN, aKBapUYM KaK MOJEINb SKOCUCTEMBI.

IIpakTnueckas padora «/3ydenue u onucaHue ypOo3KOCUCTEMBDY.

JlabopaTopHas pa6ora «/3yueHue pasHOOOpa3us MEJIKUX MOYBEHHBIX YWICHUCTOHOTUX B
Pa3HbIX HIKOCHCTEMAaX).

IKCKYypeusi «IKCKypcHs B THIIMYHBIN OMOTeoreHo3 (B AyOpaBy, Oepe3HsK, €IbHHK, Ha
CYXOJIOJIbHBIN UM TOWMEHHBIH JIyT, 03€p0, O0I0TO)».

IKCKypcHus «IKCKYpPCUSI B arpO’KOCUCTEMY (Ha TMOJI€ WK B TEINTUYHOE XO3SKUCTBO)».

Tema 10. buocdepa — rinodanbHas 3kocucTEMA

buocdepa — obmennanerapHas obosiouka 3eMiid, TI€ CYHIECTBYET WJIM CYIIECTBOBaja
xu3Hb. Pa3BuTue npencrasnenuit o ouocdepe B pynax 3. 3tocca. Yuenue B. . Bepnanckoro o
o6uocgepe. Obnactu 6uocheps! u €€ cocras. JKupoe BemecTBo Onocdepsl U ero PyHKINH.

3aKOHOMEPHOCTH cylecTBoBaHus Ouochepbl. OcobeHHoCcTH OHOchephl Kak ri00aabHON
sKkocucTeMbl. JluHamuueckoe paBHOBecue B Ouocdepe. KpyroBoporsl BemecTB U
OMoreoXMMHYECKHe UKIBI (Yriiepoa, a3ota). PutMuuHoCTh siBeHuit B 6uocdepe.

3oHanbHOCTh OHochepsl. [lonstue o Onome. OCHOBHBIE OMOMBI CYIIM: TYHApA, XBOHHBIE
Jjeca, CMEUIaHHbIE U IIMPOKOJINCTBEHHBIE JIeCa, CTEIN, CaBaHHBI, ITyCTHIHU, TPOIIMUYECKUE JIECa,
BBICOKOTOphs. Kimnmar, pactuTenbHbIN U )KUBOTHBIA MUP OMOMOB CYIIIH.

CtpykTypa ¥ (QYHKUUS OKHMBBIX CHCTEM, OIEHKa MX pPECYpCHOro IOTEHLHala |
O6urochepHbIX PYHKIIHA.

JdemMoHcTpanuu

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

Tabmuuer u cxemsl: «I'eocdepsr 3emnu», «Kpyropopot azora B npupoae», «Kpyrosopot
yriaeposaa B npupozae», «Kpyrosopot kucinopoaa B nmpupoae», «KpyroBopot BoAbl B IPUPOJIEN,
«OcHoBHBIE OuMOMBI cymmn», «Knumarndyeckue mosca 3emnu», «Tynapay, «Taiiray,
«Cmemannbii  jec», «lllupokonuctBenusii nec», «Crenby, «CaBanHa», «IlycTbIHS»,
«Tponuyeckuii jgec.

O6opynoBanue: repdapun pacTeHUN pa3HbIX OMOMOB, KOJUIEKITUH KHBOTHBIX.

Tema 11. YestoBek M OKpyxkaomas cpeaa

DKOJIOTHYECKUE KPU3WCHl W WX NpUYMHBL Bo3meiicTBue demoBeka Ha Owocdepy.
3arps3HeHue BO3AyIIHOM cpenapl. OxpaHa Bo3Ayxa. 3arps3HeHHE BOAHOM cpenbl. OxpaHa
BOAHBIX pecypcoB. Paspyimienue noussl. OxpaHa HOYBEHHBIX pecypcoB. MI3MeHeHue KinMara.

AHTpOIIOTEHHOE  BO3JCHCTBME HA pACTUTEIbHBIM M KUBOTHbIM Mup. OxpanHa
PaCTUTETBHOTO U KUBOTHOTO MHpa. OCHOBHbIE MPUHIUIBI OXPaHbI NMPUPOAbl. KpacHble KHUTH.
Oco60 oxpansiembie npupoanbie Tepputopun (OOIIT). boranuueckue caabl U 300JI0TUYECKUE
MapKu.

OcCHOBHBIE IPUHILIMIIBI YCTOMYMBOTO Pa3BUTHS YEJIOBEUECTBA U MPHUPOAbI. ParuoHanbHOE
MPUPOJIOTIONB30BAaHUE M COXpaHEHUE OMOJOTHYECKOro pasHooOpasust 3emnm. OOmue



3aKOHOMEPHOCTH TJI00ATBHBIX YKOJIOTHUECKUX KpU3uCcoB. OCOOCHHOCTH COBPEMEHHOTO KpH3Hca
U €r0 BEpOSITHBIC OCIIEICTBHUS.

Pa3BuTHe METOJOB MOHHMTOPWHIA PAa3BUTHS OMACHBIX TEXHOTEHHBIX IPOIIECCOB.
Cucmemnvle uccinedosanusi nepexooa K pecypcocbepezaioujeli U KOHKYPEHMOCHOCOOHOU
sHepeemuxke. buonozuyeckoe pasnoobpasue u duopecypcwvl. Hayuonanvhvie ungopmayuontsie
cucmemvl, obecneuusaroujue O0OCMyn K UHGOpMAYUU NO COCMOAHUIO OMOEIbHLIX U008 U
akocucmem. OCHOBbL IKOpeadbuIumayuy IKocucmem u cnoco6o8 6opbobl ¢ GUONOBPENHCOCHUAMU.
Pexoncmpykyus mopckux u HazemMHwvIX d9KOCUCTNEM.

JdemMoHcTpanuu

Tabmuiet u  cxeMbl: «3arpsi3HeHue arMmocdepbl», «3arps3HeHre TUApocepbl»,
«3arpsisHeHne  nouBbl», «llapHukOBBIA  3pdexT», «Ocob0 oxpaHsSeMble TNPHUPOJIHBIC
TeppuTopuny, «Mozenu yrnpasisieMoro Mupa.

O6opynoBanme: (ororpaduu OXpaHSEMBIX pPACTEHUH ¥ IKUBOTHBIX KpacHOWl KHUTH
Poccuiickoit ®eneparuu, KpacHoil KHUTH pervoHa.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOI'PAMMBI 110 BUOJIOTI'HU
HA YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATHI

OI'OC COO ycraHaBiMBaeT TpPeOOBAHHMSA K pPE3yslbTaTaM OCBOCHHUS OOYyYarOIIUMHUCS
IpOTrpamMM CpeHEro o0IIero 00pa3oBaHus: TUYHOCTHBIC, METAIIPEAMETHBIC U NIPEIMETHEIE.

B cTpykType JMYHOCTHBIX Pe3ylbTaTOB OCBOEHUS MPOTpaMMbl MO OMOJIOTUU BBIICIECHBI
CIIEAYIOIIME  COCTABIIIONIME: OCO3HAaHHE OOyYalOIIMMHUCS  POCCHUICKOW  TpakJaHCKOH
HWJIEHTUYHOCTH — TOTOBHOCTUM K CAMOpPAa3BUTHUIO, CAMOCTOSITEIIBHOCTH WU CaMOOINPENEICHUIO,
Hanuuue momueayuu K OOydeHHIO OWONIOTHH, yeneHanpaeieHHoe paszeumue BHYTPEHHUX
yOexIeHU JIMYHOCTU Ha OCHOBE KJIIOYEBBIX LIEHHOCTEW M MCTOPUUECKUX TPAIULUN pa3BUTHUS
OMOJIOTUYECKOTO 3HAHUS, 20MOBHOCMb U CHOCOOHOCMb OOYUYAIOMIMXCS PYKOBOJCTBOBATHCS B
CBOEH  JICATENIBHOCTH  LIEHHOCTHO-CMBICIOBBIMM  YCTaHOBKaMH, HPHUCYUIUMU  CUCTEME
Ouosornyeckoro  oOpa3oBaHUs, Haluyue NPABOCO3HAHUA ~ DKOJOTHMYECKOW  KYIBTYPHI,
CnocoOHOCMU cMasumy 1IN U CTPOUTH )KU3HEHHbIE TIIAHBI.

JIMuHOCTHBIE PE3ybTaThl OCBOECHHUS MPOrpaMMbl 110 OMOJIOTHM JOCTUTAIOTCSA B €IMHCTBE
y4eOHOW U BOCIUTATENBHON JIEATEIHHOCTH B COOTBETCTBUU C TPAJAMIIMOHHBIMU POCCUHCKUMU
COLIMOKYJIBTYPHBIMH, HCTOPUYECKUMH U JyXOBHO-HPABCTBEHHBIMHU LIECHHOCTSAMM, IIPUHATHIMU B
oOmiecTBe MpaBUjaMH M HOPMaMHU MOBEIEHUS U CIIOCOOCTBYIOT MpoIleccaM CaMOIMO3HaHUS,
CaMOBOCIIUTAHUS U CaMOPA3BUTHs, PA3BUTUs BHYTPEHHEW MO3ULMU JIMYHOCTH, ATPUOTU3MA U
YBaXXEHUSI K 3aKOHY U IPABOIOPSAKY, YEIOBEKY TpyJa U CTaplieMy IOKOJIEHHUIO, B3aUMHOI'O
yBaXEHMs, OEpeKHOro  OTHOIIEHHWS K  KyJbTypHOMY  HAaCIE€OUI0O U  TpajulusiM
MHOTOHallMOHAJIBHOTO Hapoaa Pocculickon denepannu, NpUpoae U OKPYKarollen cpelie.

JIMYHOCTHBIE Pe3yNbTaThl OCBOCHUS yueOHOTro npeaMera «buoaorus» IOIKHBI OTpaxaThb
TOTOBHOCTb M CIIOCOOHOCTH OOYYAIOLIMXCSl PYKOBOJCTBOBATHCS CPOPMUPOBAHHOW BHYTpEHHEH
MO3ULMEN JIMYHOCTH, CHUCTEMOM II€EHHOCTHBIX OpHEHTAlWW, ITO3UTHUBHBIX BHYTPEHHHX
yOeXIEHUH, COOTBETCTBYIOIIUX TPAJUIMOHHBIM IIEHHOCTSAM  POCCHHCKOTO  OOIEeCTBa,
pacuIMpeHye KM3HEHHOIO ONBITA M OIBbITa ACSITENIBHOCTH B IPOLECCE pPealn3allid OCHOBHBIX
HaIlpaBJICHU BOCIIUTATEIbHOMN NE€ATEIILHOCTH, B TOM YHCJIE B YACTH:

1) rpa:kIaHCcKOro BOCIIMTAHMA:

C(OPMHUPOBAHHOCTh  TPAXJAHCKOM TMO3MLMU OOydaromerocs Kak aKTUBHOTO U
OTBETCTBEHHOTO YJIeHa POCCUNCKOro OOLIECTBa;

OCO3HaHME CBOMX KOHCTHTYLIMOHHBIX IpaB M OO0S3aHHOCTEH, YBa)KEHHE 3aKOHA U
MIPaBONOPSIKA;

TOTOBHOCTb K COBMECTHOM TBOPYECKOH JESATEIBHOCTH NPU CO3JaHUU YUEOHBIX MPOEKTOB,
pelIeHnr y4yeOHbIX U MO3HABATENIbHbIX 33/1a4, BBITOJTHEHUH OMOJIOTHYECKUX IKCIIEPUMEHTOB;

CIOCOOHOCTh  OTpENeNATh COOCTBEHHYIO TO3MLHMIO [0 OTHOUICHHIO K SIBJICHUSAM
COBPEMEHHOM KU3HU U OOBSICHSTH €€;

YMEHUE  YUYUTBIBaTh B  CBOMX JEHCTBHAX  HEOOXOAMMOCTb  KOHCTPYKTHBHOI'O
B3aMMOJICHCTBUS JIFOJIeH ¢ pa3HBIMU yOEXKIECHUAMHU, KyJIbTYPHBIMHU LIEHHOCTSIMU U COLIMAIbHBIM
IIOJIOXKEHUEM;

TOTOBHOCTh K COTPYJIHHYECTBY B TIPOIIECCE COBMECTHOTO BBINOJHEHUS Y4eOHBIX,
[IO3HABATENIBHBIX M HCCIENOBATEIBCKUX 3alad, YBAXKUTEIBHOIO OTHOLICHUS K MHEHUIO
OIIOHEHTOB P 00CYK/IE€HNH CIIOPHBIX BOIIPOCOB OMOJIOTHYECKOT0 COJIEPKAHUS;

TOTOBHOCTb K T'YMaHUTapPHOU U BOJIOHTEPCKOU IEATEIILHOCTH;

2) NaTPUOTHYECKOI0 BOCTIMTAHMS:

c(OPMHPOBAHHOCTH POCCUNCKOM Ipa)K1aHCKONW MACHTUYHOCTH, MATPUOTU3MA, YBAKEHHS K
CBOEMY HApOJy, YyBCTBa OTBETCTBEHHOCTH mepen PoamHONM, ropaocTu 3a CBOWM Kpail, CBOIO
Ponuny, cBOM S3BIK U KYJIBTYPY, IIPOLJIOE U HACTOSAIIEE MHOIOHALIMOHAILHOTO Hapoaa Poccuuy;

LIEHHOCTHOE OTHOLIEHWE K NPUPOAHOMY HACIEIAUI0 M MaMATHUKAM IPUPOJHI,
JOCTHKEHMAM Poccuu B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUSX, TPYAE;



CIIOCOOHOCTh OIIEHUBATh BKJAJ POCCUUCKUX YYEHBIX B CTAHOBICHHUE U Pa3BUTHUE
OMOJI0THH, TOHUMAaHMs 3HaU€HUs1 OMOJIOTUH B IIO3HAHUU 3aKOHOB IIPUPO/IbI, B )KU3HU YEJIOBEKA U
COBPEMEHHOT0 00IIIeCTBa;

uzeitHas yoe:x IEHHOCTh, TOTOBHOCTH K CIIY>KEHHUIO U 3amuTe OTeuecTBa, OTBETCTBEHHOCTh
3a ero cynp0y;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:

OCO3HAHME AYXOBHBIX LIECHHOCTEN POCCUNCKOT0 HApOa;

c(hOpMUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, ITUYECKOTO TTOBEICHHUS;

CIIOCOOHOCTH OIICHMBATH CUTYAIUIO M MPUHUMATh OCO3HAHHBIC PEIICHUS, OPUCHTUPYSICH
Ha MOpaJIbHO-HPABCTBEHHbIE HOPMBI U LICHHOCTH;

OCO3HAHME JIMYHOTO BKJIAJa B MOCTPOSHHE YCTOWYMUBOTO OYAYIIEro;

OTBETCTBEHHOE OTHOIICHHE K CBOMM DOIMUTENSM, CO3JaHUI0 CEMbHM HA OCHOBE
OCO3HAHHOTO TPHUHATHS [IEHHOCTeH CEeMEWHOU >KM3HU B COOTBETCTBUU C TPAIUIUSIMHU HAPOJOB
Poccuu;

4) 5CTeTHYECKOT0 BOCIIUTAHMS

ACTETUYECKOE OTHONICHHE K MHUPY, BKJIIOYAs 3CTETUKY ObITA, HAYYHOTO U TEXHUYECKOTO
TBOPYECTBA, CIIOPTA, TPYAa, OOIICCTBEHHBIX OTHOIICHHIA,

MMOHMMAaHKUE SYMOLIMOHAIEHOTO BO3ACHCTBUS KUBOU MPUPOABI U €€ IEHHOCTH;

TOTOBHOCTh K CaMOBBIPQKCHHIO B Pa3HBIX BUIAX HMCKYCCTBA, CTPEMIICHUE IPOSIBIIATH
KauyecTBa TBOPUYECKOU JTUUHOCTH;

5) ¢usuyeckoro BocnuTaHusi, (OPMHUPOBAHHUS  KYJAbBTYPbl 310POBbSI U
AMOLUMOHAJIBLHOTO 0JIArONOIyYHs:

MMOHMMAaHUE U peain3alus 3JI0pOBOro M 0€30MacHOro 00pasa >KM3HU (3I0pOBOE MUTAHUE,
COOIOICHNE TUTUEHUYECKUX TMPAaBWJI M HOPM, COAIAaHCUPOBAHHBIM PEKUM 3aHITHA M OTIbIXA,
peryispHas (QuU3MYECKas AaKTUBHOCTB), OEpPEeKHOTO, OTBETCTBEHHOTO M KOMIIETEHTHOTO
OTHOIICHUS K COOCTBEHHOMY (DPU3HUECKOMY U TICUXUUYECKOMY 3/I0POBBIO;

MOHMMAHWE I[[EHHOCTH TPABWJI WHAWBUIAYAIBHOTO M KOJUICKTUBHOTO 0OE€301acHOro
MOBE/ICHUS B CUTYAIIUAX, YTPOKAIOIIUX 3/I0POBBIO U KU3HU JIIOJICH;

OCO3HAaHWE TIOCIEACTBHA M HENPHUATHS BPEIHBIX NPHUBBIYCK (YIOTPEOJICHUS ATKOTOJIA,
HapKOTHUKOB, KYPEHHUS);

6) Tpy10BOT0 BOCIIUTAHUSI:

TOTOBHOCTB K TPYAY, OCO3HAaHHE IIEHHOCTH MacTepCTBa, TPYJIOTIO0HE;

TOTOBHOCTH K aKTHBHOU JICITEITLHOCTHA TEXHOJIOTHUECKOHN M COIMAIEHOM HAIIPaBICHHOCTH,
CIIOCOOHOCTh ~ WMHUIIMHPOBATh, IUIAHUPOBATH W CAMOCTOSTENILHO  BBIMONHITH — TaKYHO
JeSTEIILHOCTD,

HMHTEpEC K pa3iuyHbiM cepam mpodeccrnoHalIbHON AesITeNbHOCTH, YMEHHE COBEPIIATh
OCO3HAHHBIN BRIOOP OyayIiel mpodeccun U peamn30BbIBaTh COOCTBEHHBIC JKU3HEHHBIC TIAHBI;

TOTOBHOCTh M CIIOCOOHOCTh K OOpa30BaHHIO U CaMOOOpPa30BAaHUIO Ha MPOTSHKEHUU BCel
KU3HU;

7) IK0JI0THYECKOT0 BOCTIMTAHUSA:

HKOJIOTHYECKH IIeTIECO00pa3HOe OTHOIICHUE K MPUPOE KaK UCTOYHUKY XKU3HU Ha 3emire,
OCHOBE €€ CYILIECTBOBAHMUS;

MOBBIIICHUE YPOBHS 3KOJOTHYECKOW KYIBTYphI: MPHOOPETEHHE OIbITa TUTAHUPOBAHHS
MTOCTYIIKOB M OIEHKH WX BO3MOXHBIX MMOCIEICTBUHN IS OKPYKAIOIIEH CPeIbl;

OCO3HaHHUeE TN100aIbHOr0 XapaKkTepa dKOJOTHYECKUX MPOoOJieM U MyTeil UX pelIeHHs;

CIOCOOHOCTH MCTOJB30BaTh MPUOOpPETaeMbIe MPU U3YYCHUU OMOJIOTUM 3HAHUS M YMEHUS
MpU pEIIeHUH TPoOJieM, CBSI3aHHBIX C PallMOHAIBHBIM MPUPOJOINOIb30BAHUEM (COONIIOIEHNE
MpaBWJI TIOBEJICHUSI B MPUPOJE, HANPABICHHBIX HA COXPAHCHHWE PAaBHOBECHS B JKOCUCTEMaX,
OXpaHy BHJIOB, SKOCUCTEM, OHoChephl);



AKTUBHOE HEINPUATHE JECUCTBUM, MPUHOCAIIMX BpEH OKPYKAKOLIEH HPUPOIHOU CpeEXE,
YMEHHE NPOTHO3UPOBATh HEOJArONpUSATHBIE SKOJIOIMYECKHE IOCIEACTBUS IPEANPUHUMAEMBIX
JEUCTBUN U NIPEAOTBPALLATh UX;

HaJIMYUE Pa3BUTOrO HKOJIOTMYECKOTO MBIIUIEHUS, 3KOJOTMYECKOU KYyJBTYphI, OIIBITa
JEATEIbHOCTH  JKOJOTMYECKOM  HANPABICEHHOCTH, YMEHHA pPYKOBOJACTBOBAaTHCS HMH B
II0O3HABATEIbHOM, KOMMYHHUKAaTUBHOW M COLUAIBHOM IIPAKTUKE, TOTOBHOCTH K Y4YacTHUIO B
IIPAKTUYECKON IEATEIbHOCTH 3KOJIOIMYECKON HAIPABICHHOCTH;

8) HeHHOCTH HAYYHOT0 TO3HAHUSA:

c(OPMHPOBAHHOCTE MHUPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YpPOBHIO
pa3sBUTHs HAyKl M OOLIECTBEHHOW NPAaKTUKHM, OCHOBAaHHOIO Ha JAMalore KyJiabTyp,
CIOCOOCTBYIOIIETO OCO3HAHHIO CBOETO MECTA B OJIUKYJIBTYPHOM MHUPE;

COBEPLICHCTBOBAHNUE S3bIKOBOM M UNTATEIIBCKON KYJIBTYPBI KaK CPEICTBA B3aUMOIECHCTBUSA
MEX/1y JIFOJIbMU U TIO3HAHUSI MUPA;

NOHMMaHHe cnenu@uky OMOJIOrMKM KaK HayKH, OCO3HaHUS €€ poiu B (hOPMUPOBAHUU
PalMOHAIBLHOTO HAYYHOT'O MBILUIEHHUS, CO3/IaHUU LIEJIOCTHOTO MPEICTaBICHUS 00 OKpYKaroIeM
MHUpE KaK O €JUHCTBE NpPUPOJbI, YeJIOBEKa U oOllecTBa, B IMO3HAHUM HPUPOIHBIX
3aKOHOMEPHOCTEH U peleHuu NpobdIeM COXpaHEeHUsI IPUPOIHOTO PaBHOBECHS;

yOeXIEHHOCTh B 3HAUUMOCTH OMOJIOTUU Ul COBPEMEHHOW LIMBUIM3ALMU: 00eCIeueHUs
HOBOTO YPOBHSI Pa3BUTHUSl MEIHIIMHBI, CO3/IaHHE MEPCHEKTHBHBIX OMOTEXHOJIOTHH, CIIOCOOHBIX
pemaTb pecypcHble IpoOIeMbl pa3BUTHs YEJIOBEUECTBA, IIOUCKA MyTeH BbIXO/a U3 II00abHBIX
9KOJIOTMUECKUX Mpo0sieM U o0ecrieueHus nepexoa K yCToiuuBOMY pa3BUTHIO, palliOHAILHOMY
UCIOJIb30BAHUIO IPUPOAHBIX PECYPCOB M (POPMUPOBAHUIO HOBBIX CTAHAAPTOB YKU3HU;

3aMHTEPECOBAHHOCTh B MOJYyYE€HUH OMOJIOTMYECKHX 3HAHUU B IIEJISX MOBBIIMICHUS 00Ien
KYJIBTYpbl, €CTECTBEHHO-HAy4YHOM TI'PaMOTHOCTH, KaK COCTaBHOM dYacTu (PYHKIHMOHAIBHOM
IrPaMOTHOCTH O0yyaromuxcs, GopMUpyeMoi pu U3y4yeHUN OUOJIOTHH;

[IOHMMAaHHUE CYIIHOCTH METOJOB II0O3HAHUS, HCIOJb3YEMBIX B ECTECTBEHHBIX HayKax,
CIIOCOOHOCTH HCIIOJIb30BaTh IOJy4aeMble 3HAHUS JUIsI aHaiuu3a U OOBSICHEHMs SBJICHUI
OKpY’KaloIIEro MUpa M NPOMCXOIAIIMX B HEM HM3MEHEHUH, yMEHHe JenaTh 0OOCHOBaHHbBIE
3aKJIIOYEHHST HA OCHOBE HAay4yHbIX ()aKTOB M MMEIOIIMXCS JaHHBIX C LEJIbI0 IOJyYeHUS
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITENIbHO HCIOJIb30BaTh OMOJOTMYECKHE 3HAHHUS JJIs pellieHus
po6JIeM B peabHbIX KU3HEHHBIX CUTYaLUsX;

OCO3HaHUE IIEHHOCTH HAay4YHOW JEATEIbHOCTH, TOTOBHOCTH OCYHIECTBIATH IPOECKTHYIO U
HCCIIEIOBATENBCKYIO AESITENIBHOCTh MHIMBUYalIbHO U B TPYIIIIE;

TOTOBHOCTh M CIIOCOOHOCTh K HEMpPEphIBHOMY OOpa3oBaHHI0 M CaMOOOpa3OBaHHUIO, K
aKTUBHOMY TIOJIyY€HUIO HOBBIX 3HAaHMH IO OHWOJOTMM B COOTBETCTBUM C IKM3HEHHBIMU
MOTPEOHOCTSAMHU.

METAINIPEJMETHBIE PE3YJIbTATBI

MerTanpeMeTHBIE Pe3yJIbTaThl OCBOCHUS y4eOHOTro mpeamera «BHOJOrus» BKIIOYAIOT:
3HaYUMBIE IS (OPMHpPOBAHUS MHPOBO33PEHHUS  OOYYAIOMIMXCA  MEXKIUCIUTUTMHAPHBIC
(MexXIIpeIMeTHBIC) OOIICHAYIHBIE TIOHSATHS, OTPAXKAFOIIHME [IeJIOCTHOCTh HAYYHOW KapTHHBI MHpa
U crienn(UKy METO/IOB MMO3HAHUS, UCIIOJIb3yEMBIX B €CTECTBEHHBIX HayKax (BEIIECTBO, YHEPTHS,
SIBJICHUE, TPOIECC, CHCTeMa, HAyYHBIH (aKT, MPUHIIUII, THUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
Teopusi, UCCIeOBaHNUEe, HAOMIOIEHNE, W3MEpEHUE, DKCIEPUMEHT M JIPYTHe); YHUBEpCaIbHBIC
y4ueOHbIC NeHCTBUS (TTO3HABATEIbHBIC, KOMMYHHKATHBHBIC, PETYISITUBHBIE), 00CCIIEYNBAIOIINE
(dbopMupoBanre (QYHKIIMOHAIBHONH T'PAMOTHOCTH W COIHMAIBLHOW KOMIIETCHIIMH OOYYarOIIUXCS;
CIOCOOHOCTh oOyyaronmxcs HCIIOJIb30BaTh OCBOEHHBIE MEXIUCUUTLIINHAPHEIE,
MHUPOBO33PECHUYECKHE 3HAHUS W YHUBEpCAIbHbIC Y4eOHBIC ICHCTBHS B IO3HABATEIBHOU U
COIMAJIbHOW MPAKTHUKE.



B pesynprare u3ydeHus OMONIOTMM Ha YpOBHE CpEAHEro oOmero ooOpa3oBaHHS Y
oOyuarorerocsi OyayT chopMUpOBaHBI MTO3HABATEIbHBIC YHUBEPCAIbHBIC ydeOHBbIC NEHCTBHSA,
KOMMYHHKATHBHBIC YHUBEPCAIbHBIC YYCOHBIC JCWCTBUS, PETYISATUBHBIC YHHUBEPCAIbHBIC
yueOHBIE ICHCTBHUS, COBMECTHAS JICATEIIHOCTb.

MertarnpeaMeTHbIe pe3yNbTaThl OCBOCHHS MPOTPaMMbl CpeIHEro oO0IIero oOpa3zoBaHuUs
JIOJDKHBI OTPaXKaTh:

OBi1ajieHne YHMBEPCAJIBLHBIMH YU€OHBIMH MO3HABATEIbHBIMY JICHCTBUSIMU:

1) 6a3oBbIe JOrHYECKHE TeHCTBHUS:

CaMOCTOSITENTbHO (OPMYJIMPOBATh M aKTYaJM3UPOBaTh MpOOJeMy, paccMaTpuBaTh €&
BCECTOPOHHE;

WCIOJIb30BaTh TPU OCBOCHWHM 3HAHWW MPUEMBI JIOTHYECKOTO MBIIIICHUS (aHAIN3a,
CUHTE3a, CpaBHEHHMS, KiacCHUpUKAIMU, OOOOIIEeHUsI), PaCKphIBATh CMBICT OHOJOTHUECKHUX
MOHATHI (BBIICATH UX XapaKTEPHBIE MPU3HAKH, YCTAHABINBATE CBS3H C APYTUMU TOHITHIIMH);

OIPENEeNIATh 1NN JCATEIBHOCTH, 3a/aBas NapaMeTpbl W KPUTEPHH HX JIOCTHUKCHUS,
COOTHOCHTB PE3YJIbTaThl ICATEIILHOCTH C MOCTABICHHBIMU 1IEIISIMHU;

UCIIOJIb30BaTh OWOJIOTHUECKUE TOHITUSA JJIsi OOBbsCHEHHS (AKTOB W SIBICHHHA KHBOUN
TIPUPOJIBI;

CTPOUTH JIOTUYECKUE pACCYXKICHHUS (MHIYKTHBHBIC, JCIyKTUBHBIC, 110 aHAJIOTHH),
BBISIBJISTh 3aKOHOMEPHOCTH WM MPOTUBOPEUYHUS B PACCMATPUBAEMBIX SIBJICHHSX, (OPMYIUPOBATH
BBIBOJIbI M 3AKJIFOUCHUSI,

MIPUMEHSITh CXEMHO-MOJICIbHBIC CPEACTBA ISl MPEACTABICHUS CYIICCTBCHHBIX CBS3CH U
OTHOIICHUN B M3YYa€MbIX OHOJIOTUYECKHX OOBEKTaX, a TAKXKe MPOTUBOPEYMUU PAa3HOTO Poja,
BBISIBJICHHBIX B PA3JTUYHBIX WH()OPMAIIMOHHBIX HCTOYHHUKAX

pa3pabaThIBaTh IUIAH PEUICHHs TPOOJIEMBI C YUETOM aHAIN3a UMEIOIUXCS MaTepUATbHBIX
Y HEMaTepUATbHBIX PECYPCOB;

BHOCUTH KOPPEKTUBHI B JIESATEIBHOCTh, OLIEHUBATh COOTBETCTBHUE PE3YNHTATOB LEISIM,
OLIEHUBATh PHCKH MOCIIEICTBUI IeSATEIHLHOCTH;

KOOPJIUHUPOBATh M BBINOIHATH, Pa0OTy B YCIOBHSIX pPEaTbHOT0, BHUPTYaIbHOTO U
KOMOMHHPOBAHHOTO B3aUMOJICHCTBUS;

pa3BUBaTh KPEaTUBHOE MBIIIICHUE MPU PEIICHUH KU3HEHHBIX TTPOOIIEeM.

2) 6a30BbIe HCCIEI0BATEIbCKHE IEHCTBHS:

BIIa/IETh HABBIKAMH Y4e€OHO-HCCIIENOBATENLCKON U MPOEKTHOM AESITeNbHOCTH, HaBbIKAMU
paspemieHust mpooyieM, CoCOOHOCTBIO M TOTOBHOCTBIO K CAMOCTOSITEIbHOMY ITOWCKY METOJIOB
pElIeHUs TPAKTUIECKUX 33724, TPUMEHEHHUIO Pa3IMYHbIX METOJIOB MIO3HAHUS;

WCTIOJB30BaTh PA3JIMYHBIC BHIBI JESITEIBHOCTH IO TIOTYYCHHUIO HOBOTO 3HAHHS, €ro
WHTEPIpETAINH, TPEOOPa30BaHUI0 U MPUMEHEHHIO B yUEOHBIX CHUTYalMsiX, B TOM YHUCJE MPU
CO3/TaHUH YYEOHBIX U COITHATBHBIX TPOSKTOB;

(dbopMUpOBaTh HAYYHBIA THUM MBIILICHUS, BIAJAeTh HAYYHOU TEPMUHOIIOTHUEH, KITFOUEBBIMU
MTOHATHSIMH B METOJIaMU;

CTaBUTh U (POPMYITUPOBATH COOCTBEHHBIC 33/Jaud B 0OpA30BATEIBbHON NEATEIHHOCTH U
KU3HEHHBIX CUTYaIHsIX;

BBISIBJISITH TPUYMHHO-CIICJCTBEHHBIE CBS3M W aKTyaIM3UpPOBaTh 3a7ady, BBIABUTATH
TUIOTe3y €€ pelIeHHs, HaxXOIUTh AapTyMEHTHI JUIS JIOKA3aTelbCTBA CBOHMX YTBEPXKICHHUM,
3a/1aBaTh apaMeTPhl U KPUTEPUH PEIICHHUS,

aHATM3UPOBATh IMOJNYYCHHBIE B XOJC PEIICHHS 3aJaud Pe3yNbTaThl, KPUTHUYECKU
OILICHUBAThH UX JIOCTOBEPHOCTH, IIPOTHO3UPOBATH U3MEHEHNE B HOBBIX YCIIOBUSX;

JaBaTh OLIEHKY HOBBIM CHTYAIlHsIM, OIICHHBATh IPUOOPETEHHBIH OIIBIT;

OCYIIIECTBIISTh IIEJICHANIPABICHHBIN MMOUCK MEPEHOca CPEACTB M CIIOCOOOB JIEHCTBUS B
poeCCHOHAITBHYIO CPEy;

yMETh TIEPEHOCUTh 3HaHWS B T[O3HABATEIbHYI0O H  MPAKTUYECKYID  O0iacTu
KHU3HENEATCITHHOCTH,



yMETb UHTErPUPOBATH 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00JIacTeH;

BBIIBUTATh HOBBIE WJEH, IpEAjiaraTb OPUTHHAJIbHBIE IMOAXOAbl U PpELICHHs, CTABUTh
npoOJIeMBI U 33]1a4H, JIOIYCKAIOIINE aJbTePHATUBHBIEC PELICHHUS.

3) padora ¢ ungopmanmei:

OPHEHTUPOBATHCS B PA3IMYHBIX MCTOUYHUKAX HH(pOpMauu (TEKCTe ydeOHOro mocodwus,
HAy4YHO-TIOMYJISIPHOM JHUTEepaType, OMOJIOTMYECKUX CIIOBApSIX U CIPABOYHUKAX, KOMIBIOTEPHBIX
0a3ax naHHBIX, B VIHTepHETe), aHATU3UPOBaTh HMH(POPMAILUIO PA3IUYHBIX BHIOB U (HopM
MIpe/ICTaBICHUS], KPUTUUECKH OLIEHUBATh €€ TOCTOBEPHOCTh U HEMPOTUBOPEUHUBOCTH;

(dbopMyIHpOBaTh 3ampOoChl M NPUMEHATH DPA3IUYHBIE METOABI NPU TOUCKE H OTOOpe
Ouosornueckoi nHGopMaIuu, He0OX0AMMOH JIJIs BHITIOJIHEHUS Y4eOHbIX 3a/1a4;

npuoOpeTaTh ONBIT HCHOJIB30BaHUSA HH(POPMAIUOHHO-KOMMYHUKATHBHBIX TEXHOJIOTHIA,
COBEpIICHCTBOBATH KYJIbTYPY aKTUBHOTO HCIIOIb30BAHUS PA3IUNYHBIX IOMCKOBBIX CHCTEM;

CaMOCTOSITENTFHO BBIOMPATh ONTHUMAJIbHYIO (OpPMY TPEACTABICHUS OHOJIOTUYECKON
uHpopmanuu (cxeMsl, rpaduKy, JUarpamMmbl, TAOIHUIIbI, PUCYHKH U IPYToe);

HCIIOJIb30BAaTh HAYYHBIN fA3BIK B KAyeCTBE CpeACTBa IpU paboTe ¢ OMOJIOTHYECKOM
uH(popManen: NPUMEHITh XUMUYECKUe, PU3NYECKUEe U MaTeMaTHYeCKHe 3HaKW W CHMBOJIBI,
dopmynbl, abOpeBHarTypy, HOMEHKJIATYpY, HCIOJIb30BaTh M MPeoOpa3oBbIBATH 3HAKOBO-
CUMBOJIMYECKUE CPEICTBA HATIIATHOCTH;

BJIa/JIETh HABbIKAMU pACIIO3HABAaHUS U 3alUThl UH(pOpMaluu, HHPOPMAIMOHHOM
0€30MacCHOCTH TUYHOCTH.

OBJjajieHHe YHUBEPCAIbHBIMU KOMMYHUKATHBHBIMU J1€CTBUAMM:

1) oomenne:

OCYILIECTBISATh KOMMYHHUKAIIMK BO BCEX Cepax >KU3HH, aKTUBHO y4acTBOBAaTh B JMAJIOTE
WM TUCKYCCHM TIO CYIIECTBY 00CykIaeMoil TeMbl (yMEHHEe 3aJaBaTh BOMPOCHI, BHICKA3bIBATH
CYXJEHHMS OTHOCHTENIbHO BBIMOJHEHMsI Mpe/ylaraeMoi 3aJayd, Y4YWUTHIBaTb HHTEPECHl U
COTJIACOBAHHOCTD MO3UIUH APYTUX YUACTHUKOB AMATIOTA WA JUCKYCCHH);

pacrno3HaBaThb HeBepOalibHbIE CpencTBa OOIIEHMs, MOHUMAaTh 3HAUYEHUE COLUAIbHBIX
3HAKOB, MPEANOCHUIOK BO3HUKHOBEHUS KOH(PIUKTHBIX CUTYallUl, YMETh CMT4aTh KOHQIUKTHI U
BECTH TIEPErOBOPHI;

BIIQJIETh PA3IUYHBIMU CrOcO0aMu OOIIEHUS M B3aUMOJEHCTBUS, MOHUMATh HAaMEPEHUs
JPYTUX JIIOAEH, MPOSBIATh YBOXKUTEIbHOE OTHOIIEHHE K COOECeHUKY U B KOPPEKTHOH (opme
(GbopMynHUpOBaTh CBOU BO3PAKEHUS;

pa3BEPHYTO W JIOTUYHO M3JIaraThb CBOK TOYKY 3PEHMSI C HCIOJB30BAHUEM S3BIKOBBIX
CPEICTB.

2) COBMeCTHAsI 1eSITeJIbHOCTD:

MMOHUMATh M UCIOIB30BaTh MPEUMYIIECTBA KOMAHIHON W MHIUBUAYATbHONW pabOTHI MpH
pelieHnr OMOJIOruuecKor MpobeMbl, 000CHOBBIBATH HEOOXOAUMOCTh IPUMEHEHHUS IPYNIOBBIX
(dbopM B3aMMOAEUCTBUS MPH pEIIEHUH yueOHOH 3a1aun;

BBIOMpATh TEMATHKy M METOJbl COBMECTHBIX NEHCTBHI C y4y€TOM OOIIMX HWHTEPECOB U
BO3MOXKHOCTEHN Ka)KJI0T0 4JI€Ha KOJUIEKTHBA;

MPUHUMATh LEIH COBMECTHOM JESTEeIbHOCTH, OPTraHW30BBIBaTH M KOOPJIMHUPOBATH
JEUCTBUSA 10 €€ JOCTHUKEHMIO: COCTAaBIATH IUIAH JEHUCTBUM, PACHPENEISTH POJIU C YYETOM
MHEHUH Y4aCTHUKOB, 00CYKJaTh pe3yIbTaThl COBMECTHOM pabOTHI;

OILICHUBATh Ka4eCTBO CBOETO BKJIAJa M Ka)XJIOTO YYaCTHHKA KOMaHIbl B OOLIUI pe3ylnbTaT
o pa3paboTaHHBIM KPUTEPHUSIM;

npenaraTh HOBBIE MPOEKTHI, OICHUBATh WJCH C TMO3UIMUA HOBHU3HBI, OPUTHHAILHOCTH,
MPAKTUYECKON 3HAYNMOCTH;

OCYILECTBIATh IIO3UTUBHOE CTPATETMYECKOE TIOBEJEHUE B PA3NIMUYHBIX CHUTYyalMsIX,
MIPOSBIISATH TBOPUYECTBO U BOOOpaXKeHHE, ObITh HMHUIIHATUBHBIM.

OBiajieHHe YHUBEPCAJIBHBIMU PEryJsiTHBHBIMH 1€ CTBUAMM:

1) camoopraHu3anus:



UCIOJIb30BaTh OWMOJOTMYECKUE 3HAHUS IS BBISABICHUS NTPOOJIEM M WX pEIICHUS B
KU3HCHHBIX M YUYCOHBIX CHTYaIIUsX;

BBIOMPATh Ha OCHOBE OMOJOIMYECKMX 3HAHUUN LIEJIEBbIE M CMBICIIOBBIC YCTAHOBKU B CBOMX
JCUCTBUSX M TOCTYNKAaX IO OTHOIICHHWIO K YKMBOH MPHUPOZE, CBOEMY 3J0POBBIO U 30POBBIO
OKpY>KalOIINX;

CaMOCTOSITEIIFHO OCYILECTBIISATh TMO3HABATEIBHYIO JCATEIBHOCTD, BBIBIATH MPOOJIEMBI,
CTaBUTh M (POPMYTUPOBATH COOCTBEHHBIC 3aJa4d B 00pa30BaTEIbHON JEATEIHHOCTH U
KU3HCHHBIX CUTYaIUsX;

CaMOCTOSITENTHO COCTABJIATH IUIAH PEUICHUs MPOOJIEMbI ¢ YIETOM UMEIOIIUXCS PECYpPCOB,
COOCTBEHHBIX BO3MO)KHOCTEH M MPEIIIOYTCHUH;

JaBaTh OLEHKY HOBBIM CHTYAIIHIM;

pacIupsATh paMKH Y4eOHOTO IIPeIMETa Ha OCHOBE JIMYHBIX MPEATOYTEHHIA;

JeNaTh OCO3HAHHBIN BHIOOD, apTYMEHTHPOBATH €T0, OpaTh OTBETCTBEHHOCTD 32 PELICHNUE;

OLICHUBATh MIPHUOOPETEHHBIN OIIBIT;

CIOCOOCTBOBATh (HOPMUPOBAHHIO M TIPOSIBIICHUIO MIMPOKOHM APYIUIIMH B PA3HBIX 00JIACTAX
3HaHWi1, TOCTOSIHHO MOBBIIIATH CBOM 00pa30BaTeIbHBIN U KYJIbTYPHBIH YPOBEHb.

2) CAMOKOHTPOJIb:

JaBaTh OIEHKY HOBBIM CHTYallMsM, BHOCHTH KOPPEKTHBBI B JICATEIBHOCTH, OLICHHBATH
COOTBETCTBHE PE3YJIHTATOB LIEISIM;

BJIQJICTh HABBIKAMHU ITO3HABATEIBHOU pe(IIEKCUU KaK OCO3HAHUS COBEPIIAEMBIX JCHCTBUI
Y MBICJMTEIBHBIX MPOIECCOB, UX PE3YJIBTATOB M OCHOBAHUH, HCIIOIB30BaTh MPUEMBI pedaeKcun
JUIsl OLICHKU CHTYAalluH, BIOOpA BEPHOTO PEIICHHS,

YMETh OIECHUBATh PUCKH U CBOCBPEMEHHO MPUHUMATh PEIICHHUS 110 UX CHIDKECHUIO,

MIPUHUMATh MOTHBBI U pTYMEHTHI IPYTHX MIPHU aHAIHU3E PE3yIbTaTOB ACITEIbHOCTH;

3) npuHsATHE CeOs U IPYTHUX:

MPUHUMATD ce0sl, MOHNMAas CBOU HEJOCTATKU M JIOCTOMHCTBA;

MPUHUMATHh MOTHBBI U @pTYMEHTBI JPYTHX MIPH aHAIH3E PE3yIbTaTOB JCITCILHOCTH,

MpHU3HABaTh CBOE MPABO U MPABO APYTUX HA OMIUOKU;

pa3BUBATh CIIOCOOHOCTH IOHUMATh MUP C MO3UIHH APYroro YeJI0BeKa.

NPEJIMETHBIE PE3YJIbTATHI

[IpenmeTHble pe3ynbTaThl OCBOEHUS COJAEp)KaHUS yueOHoro mnpenmera «buonorus» Ha
yIIIyOJIEHHOM YpOBHE OPHUEHTHUPOBAHBI Ha o0ecrieueHne NpopuIbHOTO 00yUeHUs 00yUarOIUXCs
O6uosiornu. OHM BKIJIIOYAIOT: crenuHUUecKue A OHOJIOTWM HaydHble 3HAHMSA, YMEHUS U
CrocoObl JEMCTBHIM 1O OCBOEHHIO, WHTEpPHpETaluyd M MpeoOpa3oBaHUIO 3HAHWM, BHJbI
NEeSITEeIbHOCTH 110 TMOJYYEHHUIO HOBBIX 3HAHMNH M MX NPUMEHEHHIO B PA3JIMYHBIX Y4eOHBIX, a
TaK)X€ B peaIbHbIX KU3HEHHBIX cuTyauusx. [IpeameTHbie pe3yabTaThl IPEICTaBICHbI 110 ro/1aM
U3Y4YEHHUS.

[IpenMeTrHble pe3yibTaThl OCBOEHUS YyuyeOHoro mnpeamera «buonorus» B 10 Knacce
JOJKHBI OTPaKaTh:

c(OpMUPOBAHHOCTH 3HAHUM O MECTE M POJIU OMOJIOTUU B CHCTEME €CTECTBEHHBIX HayK, B
(OpMHpPOBAaHUN €CTECTBEHHO-HAYYHOM KapTHHBI MHUpPA, B IO3HAHMM 3aKOHOB TPHUPOJBI U
pelIeHrny TpodieM palMoHAIBHOTO IPUPOIOTIOIB30BaHUS, O BKJIAJE€ POCCUMCKHX U 3apYOEKHBIX
yUYEHBIX B pa3BUTHE OMOJIOTHHY;

BJIaJICHHE CHCTEMOW OMOJIOTMYECKMX 3HAHMM, KOTOpas BKIIOYAET: OCHOBOIOJAraroliue
OuoJIOTHYeCKUe TEPMHUHBI U TOHATUS (KHU3Hb, KJIETKA, OPraHM3M, MeTaboJIM3M, TOMEOCTas,
CaMOPEryJIsLUs, CAMOBOCIIPOU3BEICHHUE, HACIEICTBEHHOCTh, H3MEHUUBOCTh, POCT U Pa3BUTHE),
ouonorndeckue Teopuu (xierounas Tteopus T. IlIBamma, M. Illneiinena, P. Bupxosa,
XpOMOCOMHasi Teopusi HaciencrBeHHoctu T. Moprana), yaenust (H. Y. BaBuiioBa — o nieHTpax
MHOT000pa3usi U MPOMCXOXKACHUS KYIbTYPHBIX PAaCTEHHUH), 3aKOHBI (€IMHOOOpa3Us MOTOMKOB
[IEPBOT0 NOKOJIEHUS, PACIIEIUIEHUs, YACTOThI FaMeT, He3aBUCUMOro HacsenoBanus I'. Mennens,



TOMOJIOTUYECKUX PSIAOB B HaclieqcTBeHHOW wu3sMmeHunBoctu H. W. BaBuiioBa), mpuUHIMIMBI
(KOMIIJIEMEHTApPHOCTH);

BJIaJICHME OCHOBHBIMH METOJAaMU HAYYHOTO MO3HAHUS, UCIOJIb3YEMBIX B OMOJIOTHYECKUX
HCCIIEIOBAHUX KUBBIX O0BEKTOB (OMHCAHNE, U3MEPEHHE, HAOII0IEHUE, SKCIIEPUMEHT);

YMEHHE BBLACIATh CYLIECTBEHHBIE NIPU3HAKU: BUPYCOB, KJIETOK IPOKAPUOT U IYKAPHUOT,
OJTHOKJIETOYHBIX M MHOTOKJICTOYHBIX OPraHH3MOB, B TOM uucie OakTepuil, rpu0oB, pacTeHUM,
YKUBOTHBIX U Y€JIOBEKA, CTPOCHHUSI OPTaHOB U CUCTEM OPraHOB PAacCTEHUM, )KMBOTHBIX, Y€JIOBEKa,
MIPOLIECCOB  KU3HEACATEIbHOCTH, MPOTEKAIOIIUX B OpraHu3Max pacTeHUH, KHUBOTHBIX U
YeJI0BEeKa, OMOJOTMYECKUX MPOLIECCOB: 0OMEHa BEHIECTB (METa00IM3M), IPEBPAILCHUS SHEPTHH,
Opo’keHus, aBTOTPO(GHOr0 U TreTepoTpO(PHOro TUMOB MUTAHMS, (POTOCHHTE3a U XEMOCHUHTE3a,
MHUTO33a, MeH03a, TaMETOreHe3a, SMOPUOTreHe3a, MOCTIMOPHOHAIBHOTO Pa3BUTHS, PA3MHOKEHHS,
MHIUBUAYAIBHOTO Pa3BUTHsS OpraHu3Ma (OHTOreHe3a), B3aMMOJEWCTBUS T€HOB, IeTepo3uca,
HCKYCCTBEHHOI'0 0TOOpa;

YMEHHE YCTaHABIMBATh B3aMMOCBSI3M MEXJIY OPraHOMJaMU KJIETKH M HX (YHKIHSIMH,
CTPOEHHEM KJIETOK Pa3HbIX TKaHEW U UX (PYHKIUSMU, MEX]y OpraHaMu U CUCTEMaMH OPTaHOB y
pacTeHMii, >KMBOTHBIX U 4YellOBEKa M HUX (QYHKIHUSAMH, MEXIy CHCTEeMaMHU OPraHOB U HX
(GyHKIMSAMHU, MEXIY dTanmaMd OOMEHA BEIECTB, ATAallaMH KIETOYHOTO LHKIA M YKU3HEHHBIX
IUKIOB OPraHMW3MOB, OJTallaMd SMOPUOHAIILHOTO pa3BUTHS, TEHOTUIIOM M  (PEHOTHIIOM,
¢dbeHoTUNOM U (pakTOpaMu cpenbl OOUTaHHS;

YMEHHE BBISBIATH OTIMYUTEIbHBIC MPU3HAKHU >KUBBIX CHUCTEM, B TOM YHCII€ PACTCHHIA,
KUBOTHBIX U YEJIOBEKA;

YMEHHE UCMOJIb30BaTh COOTBETCTBYIOIINE apTyMEHTHI, OMOIOTUYECKYIO0 TEPMUHOJIOTHIO U
CHUMBOJIMKY JIJIS I0Ka3aTeNIbCTBA POACTBA OPraHU3MOB Pa3HBIX CUCTEMaTHUYECKHUX TPYIIIL;

yMEHHE pelaTh OWOJOTHYECKHE 33a7ayM, BBIBIATh HPUYMHHO-CIECICTBEHHBIE CBS3U
MEXIYy HCCIEIyeMbIMU OHOJOTHYECKUMH TIPOIECCAaMU U SIBICHUSMH, J€JIaTh BBIBOJABI U
IIPOrHO3bI HA OCHOBAHMM ITOJIYYE€HHBIX PE3YJIbTaTOB;

YMEHHE BBINOJIHATH JIAOOpaTOpHbIE U MPaKTHYECKHE padOThl, COOMI0IaTh IpaBHUiia MPH
paboTe ¢ yueOHbIM U 1a00paTOpPHBIM 000pPYI0BAHUEM;

YMEHHE BBIABUTaTh THUIIOTE3bl, MPOBEPSITh HUX HKCIEPUMEHTAJIbHBIMU CpEICTBAMH,
(bopMynMpys LIeNIb UCCIIe0BAHMS, aHATU3UPOBATH MOJTyYEHHbIE Pe3yJIbTAThl U 1€7aTh BBIBObI;

YMEHHE Yy4acTBOBAaTh B Y4EOHO-HCCIIEIOBATEIHCKON paboTe MO OMOJIOTHH, DKOJIOTHH U
MeIULMHE, MPOBOAMMOM Ha 0a3ze HIKOJBHBIX HAyYHBIX OOIIECTB, W MYOJIMYHO TNPEICTaBIATH
MOJIy4YE€HHbIE PE3YJIbTAaThl HA YYEHUUYECKUX KOH(DEPEHIIMSIX;

YMEHHUE OLIEHUBATh J3TUYECKHE aCHEeKThl COBPEMEHHBIX HCCIIEOBaHUN B 00JacTH
OMOJOTMM U MEIUIMHBI (KJIOHUPOBAaHME, HCKYCCTBEHHOE OIUIOJOTBOPEHHUE, HAIPaBICHHOE
MU3MEHEHHE T€HOMA U CO3/JaHUE TPAaHCTEHHBIX OPTaHNU3MOB);

YMEHHE OCYIIECTBIATh OCO3HAHHBINA BHIOOP OyayIIer mpodeccHoHanbHON ASSITEIHPHOCTH B
obyacTi OMOJIOTUH, MEAUIIMHBL, OMOTEXHOJIOT MU, BEeTEpUHAPUH, CETbCKOTO X03SHCTBA, MUIIEBOM
MIPOMBIIIJIEHHOCTH, YIIyOJsTh MO3HABATENbHBI HWHTEPEC, HAlpaBiICHHBIH Ha OCO3HAHHBIN
BBIOOp COOTBETCTBYIOIIEH Mpodeccu U MpOAODKEHHE OHOJIOTHYEeCKOro o0pa3oBaHUs B
OpraHM3alMsIX CpeIHEro NpoheCcCUOHaIBLHOTO U BBICILIEr0 00pa30oBaHMUsL.

[IpenmeTHble pe3ynbTaThl OCBOGHHs ydeOHoro mnpeamera «buonorus» B 11 knacce
JOJKHBI OTPaKaTh:

c(OPMHPOBAHHOCTH 3HAHUN O MECTE U POJIM OMOJIOTHH B CUCTEME €CTECTBEHHBIX HAyK, B
(bOopMHPOBAaHUM COBPEMEHHOI €CTeCTBEHHO-HAy4YHOH KapTHHBI MHpa, B TO3HAHWU 3aKOHOB
IPUPOJBI U PEIICHUH SKOJIOTHYECKUX MPOOJIEM YeIOBEUYECTBA, @ TAKXKE B PEIICHUH BOIPOCOB
paIMOHAJIBLHOTO MPHPOIONOIL30BaHUs, U B (OPMHUPOBAHHM LIEHHOCTHOIO OTHOILIEHUS K
npUpoje, OOIIECTBY, YENIOBEKY, O BKJIAZC POCCUHCKUX U 3apYOEkKHBIX YUEHBIX-OHMOJIOTOB B
pazBuTHE OMOJIOTUH;

yMEHHUE BJaJleTh CUCTEMOM OMOJIOTMYECKUX 3HAHHM, KOTOpas BKIIIOYAET OMpPEICNCHUS U
MOHMMAaHHUE CYIIHOCTH OCHOBOIMOJAralomux OWOJOrMYecKUX TEPMUHOB W TMOHATHH (BHI,



sKocucTema, Ouocdepa), Ouomormueckue Teopuu (dBomtoroHHass Teopuss Y. JlapBuHa,
CUHTeTHYecKas Teopus sBomoonuu), ydenus (A. H. CeBepuoBa — 0 myTsSX W HampaBICHHIX
spomonnn, B.W. Bepranackoro — o 6mocdepe), 3akoHbI (reHETHUECKOTO paBHOBecus Jx. Xapau
u B. BaiinOGepra, 3apoapimeBoro cxoactBa K. M. baspa), nmpaBuna (muaumyma 1O. JIuOuxa,
AKOJIOTUYECKON MUpaMubl SHEPTUn ), Tunoressl (runoresza «mupa PHK» V. I'unbepra);

YMEHHE BIAJeTh OCHOBHBIMH METOJAMU HAyYHOTO MO3HAHMS, HCIOIb3yEeMbIMH B
OMOJIOTUYECKUX HCCIIEIOBAHHUAX JKUBBIX OOBEKTOB M HSKOCHUCTEM (ONMHCaHHE, H3MEpeHHe,
HaOII0/IeHNe, SKCIIEPUMEHT), CIIOCO0aMH BBISIBICHUS U OLIEHKH aHTPONOIE€HHBIX M3MEHEHUU B
IPUPO/IE;

YMEHHE BBIJCNATh CYIIECTBEHHbIE MPHU3HAKU: BUIOB, OMOrEOLIEHO30B, SKOCHUCTEM H
ounochepsl, CTa0WIM3UPYIOMIETO, ABMXKYIIETO W Pa3phIBAIONICTO €CTECTBEHHOrOo 0TOOpa,
QJJIONIATPUYECKOT0 U CUMIIATPUYECKOT0 BUA000pA30BaHUs, BIUSHUS JIBUKYIIUX CHII 3BOJTIOIUU
Ha TeHO(OH]| MOMYJISALUHU, TPUCIIOCOOJICHHOCTH OPraHU3MOB K cpelle OOMTaHUs, YepelOBaHUs
HaIpaBJIEHUH 3BOJIOLNHU, KPYTOBOPOTA BEILIECTB U MOTOKA YHEPTHH B SKOCUCTEMAX;

YMEHHE YCTaHABJIMBATh B3aMMOCBSI3M MEXIY TIPOLECCAMU SBOJIOLUUH, JBHKYIIMMU
CHJIaMH aHTPOINOTeHe3a, KOMIIOHEHTAaMH Pa3IUYHBIX SKOCHUCTEM M MPHUCHOCOOICHUSIMHU K HUM
OpTaHU3MOB;

YMEHHE BBISIBIATH OTJIMYUTEIbHBIC IPU3HAKU JKUBBIX CUCTEM, MPUCIIOCOOIEHHOCTh BUIOB
K cpene oOuTaHus, aOMOTHYECKHMX M OMOTMYECKHX KOMITOHEHTOB JKOCHCTEM, B3aWMOCBS3EH
OpPraHU3MOB B COOOIIECTBAX, AHTPOIIOT€HHBIX N3MEHEHUI B IKOCHCTEMax CBOEH MECTHOCTH;

YMEHHE HCIOJIB30BaTh COOTBETCTBYIOUINE apryMEHTHI, OMOJIOTHYECKYIO0 TEPMUHOJIOTHIO U
CUMBOJIMKY JUISl JIOKa3aTelbCTBA POJICTBA OPraHU3MOB pA3HBIX CHUCTEMAaTUYECKUX TPYIIIL,
B3aMMOCBSI3 OPTaHU3MOB M CpeIbl OOMTAHMS, €IWHCTBA UYEIOBEUYECKUX pac, HEOOXOAMMOCTHU
COXpaHEHMsT MHOToo0pa3usi BHUJOB M SKOCHCTEM KaK YCJIOBHUS COCYIIECTBOBAHHS HPUPOABI U
YeJI0BEYECTBA;

yMEHHE pelaTh OWOJOTHYECKHE 33aJayM, BBIBIATH HPUYMHHO-CIEICTBEHHBIE CBS3U
MEXIy HWCCIEAYEMBIMH OHMOJIOTUYECKUMH TPOIECCAaMH W SBICHHSMH, JeJIaTh BBIBOIABI M
MIPOTHO3bI HA OCHOBAHUH MOJYYEHHBIX PE3YJIbTaTOB;

YMEHHE BBINOJHATH JIAOOpaTOpHbIE U MPAaKTHYECKHE padOThl, COOMI0IaTh IpaBUiia MpPH
paboTe ¢ yueOHbIM U 1a00paTOpPHBIM 000pYI0BAHUEM;

YMEHHE BBIIBUTaTh THUIIOTE3bI, MPOBEPATh HUX JKCIEPHUMEHTAIBHBIMUA CPEIICTBAMH,
(bopMynMpys LeNb UCCIIeI0BaHMSI, aHAJTM3UPOBATh MOJyYEHHbIE PE3YyJIbTAThl U J1€1aTh BBIBOBI;

YMEHHE y4acTBOBAaTh B Y4EOHO-HCCIIEIOBATEIHCKON paboTe MO OMOJIOTHH, DKOJIOTHH U
MEIUILMHE, MPOBOAMMOM Ha 0a3ze HIKOJBHBIX HAYYHBIX OOILIECTB, W MYOJUMYHO MPEACTaBIATH
MOJTyYCHHBIEC PE3YyJIbTAThl HA YICHUIECKUX KOH()EPEHITUSX;

YMEHHUE OIICHMBAaTh THUMOTE3bl U TEOPHUH O MPOUCXOKACHUU >KU3HHU, YEJIOBEKa U
YeJIOBEYECKHX pac, O MPHUYMHAX, TOCIEJCTBHAX M CIIOCO0aX MPEJOTBPALICHUS TIIOOATBHBIX
W3MEHeHul B buocdepe;

YMEHHE OCYILIECTBIISITh OCO3HAHHBIN BbIOOp Oyaymiel mpodecCuoHaIbHON NesTeIbHOCTH B
obmacth  OMOJOrMH, OSKOJOTHUH, IPHPOJOIOIB30BAHUS, MEIUIMHBI, OHOTEXHOJOTHH,
TICXOJIOTUH, BETEPUHAPHH, CEILCKOTO XO3SWCTBAa, MHUINEBOW MPOMBIILICHHOCTH, YIIyOIsTh
MO3HABATENbHBIM MHTEpeC, HANpaBICHHbI Ha OCO3HAHHBI BBIOOP COOTBETCTBYIOIIEH
npodeccun U MPOJODKEHHE OHOJOrMYecKoro oOpa3oBaHMs B OpraHM3alUsIX CpPETHEro
po¢heCCHOHATLHOTO U BBICIIETO 00pa30BaHUs.



TEMATHYECKOE INTAHUPOBAHHUE

10 KJIACC
Neo KoandecTBO yacoB
iy HaumeHoBaHue pa3iesioB U TeM K n JuiekTpoHHBbIE (U (poBLIE)
NPOrpaMmbl Bcero OHTPO.ILHBIC paKTHiecKue o0pa3oBaTeJIbHbIE PeCypChl
1 padoTshI padoTsbI
bu6nmoreka IJOK
1 buonorus kak Hayka 1 0 0 https://lesson.academy-
content.myschool.edu.ru/06/10
bubmuoreka LIOK
2 JKuBble cucTeMBbl U UX U3Y4YCHUE 2 0 0 https://lesson.academy-
content.myschool.edu.ru/06/10
Bu6nmoreka IJOK
3 Buonorus kierku 2 0 05 https://lesson.academy-
content.myschool.edu.ru/06/10
bubmuoreka LIOK
4 XuMuYecKasi OpraHu3aus KIeTKU 10 0 1 https://lesson.academy-
content.myschool.edu.ru/06/10
bubmoreka IIOK
5 CrpoeHure 1 QyHKIMH KIETKA 8 0 2 https://lesson.academy-
content.myschool.edu.ru/06/10
OOMeH BelecTB U MPEBpaIleHIe SHEPTHU buGnorexa IIOK
6 9 0 2 https://lesson.academy-
B KIICTKC content.myschool.edu.ru/06/10
Hacnencteennas undopmanus u Bubmiorexa LIOK
7 . 9 0 0.5 https://lesson.academy-
peaTH3AI €C B KICTKE content.myschool.edu.ru/06/10
bubmuoreka LIOK
8 JKU3HEHHBIN LUK KIETKH 6 0 1 https://lesson.academy-
content.myschool.edu.ru/06/10
Bu6nmoreka IJOK
9 Crtpoenue u GyHKIIMH OPraHU3MOB 17 0 15 https://lesson.academy-
content.myschool.edu.ru/06/10
bubmuorexa LIOK
10 Pa3MHoOxeHne 1 pa3BUTHE OPraHU3MOB 8 0 15 https://lesson.academy-
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content.myschool.edu.ru/06/10

I'enetuka — HayKa 0 HaCJICACTBCHHOCTH U

bubmuoreka LIOK

11 2 0.5 https://lesson.academy-
M3MEHYMBOCTH OpraHU3MOB content.myschool.edu.ru/06/10
bu6nmoreka IJOK
12 3aKOHOMEPHOCTH HACIEACTBEHHOCTH 10 1 https://lesson.academy-
content.myschool.edu.ru/06/10
bubmuoreka LIOK
13 3aKOHOMEPHOCTH U3MEHYUBOCTH 6 1 https://lesson.academy-
content.myschool.edu.ru/06/10
Bu6nuoreka IJOK
14 I'enetnka uegoBeka 3 0.5 https://lesson.academy-
content.myschool.edu.ru/06/10
bubmuoreka LIOK
15 Cenekiusi opraHU3MOB 4 15 https://lesson.academy-
content.myschool.edu.ru/06/10
BHOT@XHOHOFI/I?I U CUHTCTHUYCCKAs Bubmiorexa HOK
16 6 3 0.5 https://lesson.academy-
noJorui content.myschool.edu.ru/06/10
[Ipomexxyrounas arrecranusi.
17 1 0
TectupoBanue.
bubmoreka IIOK
18 PesepBHOE Bpems 1 0 https://lesson.academy-
content.myschool.edu.ru/06/10
OBIHIEE KOJIMYECTBO YACOB 110 102 15

INPOI'PAMME
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11 KJIACC

Ne KounuecTBO 4acoB
o/ HaumeHnoBaHue pa3aesioB U TeM KoHTpo.IbHbIe IpakTiueckue DJieKTpoHHbIE (I (PPOBBIE)
I NporpamMmbl Bcero paBoTLI paBoTh o0pa3oBaTe/ibHbIE PeCypChl
3apokIeHUE U Pa3BUTHE IBOJTIOMOHHBIX bubnmorexa LIOK
npencTanneHi B GuoTOrHI: 4 0 0 https://lesson.academy-
content.myschool.edu.ru/06/11
bubnunoreka LIOK
MHUKPO3BOJIONHS U €€ Pe3yIIbTaThl 14 0 2 https://lesson.academy-
content.myschool.edu.ru/06/11
bubnunoreka LIOK
Makpo3BOJIIOIHS U €€ Pe3yJIbTaThI 6 0 0 https://lesson.academy-
content.myschool.edu.ru/06/11
[TpoucxoxaeHwe U Pa3BUTHUE KU3HH Ha bubmorexa IOK
Jentie 15 0 15 https://lesson.academy-
content.myschool.edu.ru/06/11
bu6mmoteka IIOK
[TpoucxoskaeHNE YenoBeKa — aHTPOIIOTEHE3 10 0 1 https://lesson.academy-
content.myschool.edu.ru/06/11
DKOJIOTUsl — HayKa O B3aUMOOTHOILIEHUSIX bubmmnoreka HOK
OpPraHM3MOB U HaJJOPTaHU3MEHHBIX CHCTEM C 3 0 0.5 https://lesson.academy-
OKpYXKaloIIeH cpenoi content.myschool.edu.ru/06/11
bu6nunorexa LIOK
OpraHu3Mmebl 1 cpejia O0UTaHHS 9 0 1.5 https://lesson.academy-
content.myschool.edu.ru/06/11
bubnunorexa LIOK
DKOJIOTHS BUIOB M MOMYJIAIHI 9 0 0.5 https://lesson.academy-
content.myschool.edu.ru/06/11
DKO0JI0THs COOOIIECTB. DKOIOTHUCCKHUE bubmorexa LIOK
CHCTEMLL 12 0 0.5 https://lesson.academy-
content.myschool.edu.ru/06/11
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bu6nmoreka [IOK

10 buocdepa — riodanbHas sxocucTeMa 6 0 https://lesson.academy-
content.myschool.edu.ru/06/11
bub6nmoreka [IOK

11 YesoBeK U OKpYyIKarolas cpea 6 0 https://lesson.academy-
content.myschool.edu.ru/06/11
bu6nmoreka [IOK

12 PesepBHOe Bpemst 7 0 https://lesson.academy-
content.myschool.edu.ru/06/11

13 [IpomexyrouHas aTTectanus. TecTUpOBaHUE. 1 0

OBIIEE KOJIMYECTBO YACOB 110 102 75

INPOI'PAMME
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INIOYPOYHOE IIVTAHUPOBAHUE

10 KVIACC
No KosmmyecTBo yacoB Tara DJIeKTPOHHbIE
n/ Tema ypoka Kontposn  TIpaktid  yavyey uugposkie
- Bcero HbIE ecKue st 06pﬂ3OBaTeJIbeIe
padoThI padoThI pecypcbl
buonorus kak KOMIUIEKCHas HAyKa U KaK 4acTb BH6H_HOTeKa oK
COBPEMEHHOT0 00111ecTBa. 3HaYeHHE B MPAKTUYECKOM 1 0 0 hitps:/lesson.academy-
‘ content.myschool.edu.ru/
JIEATEIIbHOCTH Y€JIOBEKA. 06/10
bubnmoreka IJOK
JKussie cuctemsl u ux cBoiictBa. CtapToBas 1 0 0 https://lesson.academy-
JMarHOCTHKA. content.myschool.edu.ru/
06/10
bubmunorexa LIOK
YpoBHEBast OpraHU3aLUs KUBBIX CUCTEM 1 0 0 https://lesson.academy-
content.myschool.edu.ru/
06/10
HcTopus OTKpbITHS 1 M3ydeHus KieTku. Knerounas b H6H.HOTeKa HOK
teopust. Moayns "Opranusanus mpeMeTHO - 1 0 0 https://lesson.academy-
: N content.myschool.edu.ru/
npocTpancTBeHHOM cpenpl” PIIB. 06/10
MeToabl MOJNIEKYJIIPHOM U KJIETOUHON OMOJIOTHH. Bbutmuorexa LIOK
[Tpaktnyeckas padora Nel «/3yueHue MeToa0B 1 0 05 https://lesson.academy-
KJIETOYHOU Onosoruu (xpomarorpadusi, anekrpodopes, ' content.myschool.edu.ru/
g depeHnmanbHoe neHTpudyruponanue, [11P)» 06/10
butmmoreka [IOK
XUMUYECKU COCTaB KJIETKH. [ pynibl 3siemeHToB. Bona 1 0 0 https://lesson.academy-
U €€ POJIb KaK PacTBOPUTEIIS. content.myschool.edu.ru/
06/10
bu6mmoreka IJOK
MuHepasibHbI€ BEIIEeCTBa KJIETKU, UX OMOJIOTHYECKast 1 0 0 https://lesson.academy-

poib

content.myschool.edu.ru/
06/10
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OpraHI/mecm/Ie BCIICCTBA KIICTKHU — OeJIKH.

bubmmoreka [IOK
https://lesson.academy-

8 Jlaboparopnas pabota Nel «O6HaPy)KeHI/IC OCIKOB ¢ 0.5 content.myschool.edu.ru/
MIOMOILIbIO KAYECTBEHHBIX PEaKIUII» 06/10
butmuoreka [IOK
9 CBoiicTBa, ki1accuukaius u GyHKIIUHA OSITKOB. 0 https://lesson.academy-
CtpykTypa 0eNnKoB, KiacCU(pUKAIIUS. content.myschool.edu.ru/
06/10
bub6mmoreka [JOK
10 Opranndeckue BemecTBa KISTKH — yriieBobl. O0muii 0 https://lesson.academy-
IUTaH CTPOEHUS, CBOWCTBA, Ononornueckrue QyHKIUY. content.myschool.edu.ru/
06/10
Oprannueckue BenlecTBa KJIeTKu — aunuabl. CBOWCTBa, b H6H_H°TeKa HOK
11 ounonornueckue Gpyaknun. O0IMe CBOKCTBA 0 https://lesson.acadenmy-
yH ) content.myschool.edu.ru/
OMOJIOTMYECKUX MeMOpaH. 06/10
Hyxneunossie kucnotsl. JJHK u PHK. Jlaboparophas b H6H.HOTCK3 HOK
12 abota Ne2 «MccnenoBanne HyKJICMHOBBIX KHCIIOT 0.5 https://lesson.academy-
P - YK ’ ' content.myschool.edu.ru/
BBIJICJICHHBIX U3 KJIETOK Pa3IUYHbIX OPraHU3MOB) 06/10
bub6mmoreka [IOK
13 Crtpoenue u ¢pyukiuu ATO. [Ipyrue 0 https://lesson.academy-
nHykieozuaTpudocdarel (HTD) content.myschool.edu.ru/
06/10
CexsennpoBanue [JHK. Meroasl renomMuku, Bubaunoreka [IOK
14 TPAHCKPUIITOMUKH, IPOTEOMUKHU. METOIbI CTPYKTYpHOU 0 https://lesson.academy-
ouonorun. Moayns "Jlerckue oOIiecTBEHHbBIE content.myschool.edu.ru/
o0nequaenus” PIIB. 06/10
bu6mmoreka IJOK
15 TectupoBanue o TeMe "XuMu4eckass OpraHu3anus 0 https://lesson.academy-
KJIeTKH" content.myschool.edu.ru/
06/10
bu6mmoreka IJOK
16 Tuns! knetok. [IpokapuoTnueckas KieTka 0 https://lesson.academy-

content.myschool.edu.ru/
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06/10

CTpoeHue syKapuoTHYecKkoil kieTku. [Ipaktuueckas

butmuoreka [IOK
https://lesson.academy-

17 . . .
pabota Ne2 «3yueHue cBOICTB KIETOYHON MEMOpaHbI» 05 content.myschool.edu.ru/
06/10
bubmmoreka [JOK
. https://lesson.academy-
18 IToBepXHOCTHBIN anmapar KJICTKH 0 content.myschool.edu.ru/
06/10
OnHOMeMOpaHHBIE OpraHOUIb! KIeTKH. [IpakTinaeckas b H6H.H0TeKa HOK
19 abora Ne3 «M3yueHune OBMKEHUS [IUTOIIIA3MEI B 0.5 https://lesson.academy-
p B i ' content.myschool.edu.ru/
pacTUTEIBHBIX KJIETKaX) 06/10
[TomyaBTOHOMHBIE OPTAHOUIbI KJIETKU: MUTOXOHIPHUH, b H6H_H°TeKa HOK
20 mactuabl. Jlabopatopuas padora Ne3 «lcciaenoBanue 0.5 https://lesson.academy-
) patopHai p B ' content.myschool.edu.ru/
IJ1a3MOJIN32a U JEIUIa3MOJIN3a B PACTUTENIbHBIX KIETKaX» 06/10
bubmunorexa LIOK
https://lesson.academy-
21 HemeMOpaHHbIe OpraHON/IbI KJIIETKH 0 content.myschool.edu.ru/
06/10
bubmmoreka [IOK
22 Ctpoenue u GyHKIUH siipa. TecTupoBaHUE 1O TEME 0 https://lesson.academy-
"Crpoenue u QyHKIIUHN KIETKH" content.myschool.edu.ru/
06/10
CpaBHHUTENbHAS] XapaKTEPUCTHKA KIETOK DYKapHOT. b H6H_H°T6Ka HOK
23 JlaboparopHas pabota Ned «/3yueHue CTpOSHHsI KIETOK 0.5 hitps://lesson.academy-
paTopHas p N ya p ' content.myschool.edu.ru/
Pa3IUYHBIX OPTaHU3MOBY 06/10
AccUMIIISTINS ¥ TUCCUMIUISIIIUS — J[BE€ CTOPOHBI butmmoreka [IOK
24 MeTabomu3ma. Tunel oOmMeHa BemiecT. JlaboparopHas 05 https://lesson.academy-
pabota No5 «M3ydeHne KaTaATUTHIECKOW aKTUBHOCTH ' content.myschool.edu.ru/
(dbepMeHTOB (Ha IpUMepe aMIIIa3bl WK KaTaaa3bl)» 06/10
o5 DepMEHTAaTUBHBIN XapaKTep PEaKLUUi KIIETOYHOTO 05 bubmmorexa [JOK

MeTtabonusma. JlaboparopHas padota Ne6 «M3ydenue

https://lesson.academy-
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(bCpMeHTaTI/IBHOFO paciCIuICHu IMEPOKCUIa BOAOPOaa B
PACTUTCIIBHBIX U JKUBOTHBIX KJICTKAX»

Benku-akTuBaTOpH! U OCNKU-UHTUOUTOPHI. 3aBUCUMOCTh

content.myschool.edu.ru/
06/10

bubmmoreka [JOK
https://lesson.academy-

26 CKOPOCTH (PEPMEHTATHBHBIX PEAKIIMKA OT PA3TMIHBIX 0 content.myschool.edu.ru/
(daxTopoB. 06/10
bubmmoreka [JOK
. https://lesson.academy-
27 ABTOTpO(DHBIN THIT 0OMEHA BEIIECTB 0 content.myschool.edu.ru/
06/10
bubmunorexa LIOK
28 ®otocunTes. Daszpl, IPOLYKTUBHOCTD, 3HAYECHUE 0 https://lesson.academy-
dboTocuHTE3A. content.myschool.edu.ru/
06/10
bubmunorexa LIOK
29 Xemocunres. Jlaboparopnas padota Ne7 «CpaBHeHUE 05 https://lesson.academy-
MPOIECCOB (POTOCHHTE3a U XEMOCUHTE3a) ' content.myschool.edu.ru/
06/10
AHa’poOHbIe OpraHu3Mbl. Buabl OpokeHusl. b 14611.1/10Te1<a HOK
30 JIaGoparopHas padora Ne§ «CpaBHEHHE IPOLIECCOB 0.5 https://lesson.academy-
5 paTopHas p B p p ' content.myschool.edu.ru/
POXKECHHS U IBIXaHUS 06/10
butmmoreka [IOK
31 AspoOHBIE OpraHU3MbI. JTaIbl YHEPTETUYECKOTO 0 https://lesson.academy-
oOmeHa. I'ukomus. content.myschool.edu.ru/
06/10
bubmmoreka [IOK
30 DHeprusi MeMOpPaHHOTO TpajueHTa NpoToHOB. CHHTE3 0 https://lesson.academy-
AT®: pabora nporoHHOit ATD-cuHTa3bI content.myschool.edu.ru/
06/10
bu6mmoreka IJOK
33 Peaxuuu Matpuynoro cunresa. IIpunnun 0 https://lesson.academy-
KOMIUIEMEHTAPHOCTH. [ '€ HeTHYEeCKHI KO, €r0 CBOMCTRBA. content.myschool.edu.ru/
06/10
34 Tpanckpunuus — marpuusbii cuate3 PHK. [Ipuniune 0 bubnorexa [JOK
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TPAHCKPHUIILIUH.

https://lesson.academy-
content.myschool.edu.ru/
06/10

bubmmoreka [JOK
https://lesson.academy-

35 Tpancnsamus u e€ stamnbl. Y clIoBUsS OMOCHHTE3a OerKa. 0 content.myschool.edu.ru/
06/10
bub6mmoreka [JOK
36 Koauposanue amunokuciot. Ponb pubocom B 0 https://lesson.academy-
OuocuHTe3e Oenka content.myschool.edu.ru/
06/10
bubmunorexa LIOK
37 o 0 https://lesson.academy-
praHusaiysi FeHoMa y MPOKapUoT U SyKapuoT content.myschool.edu.ru/
06/10
bubmunorexa LIOK
38 MonexynsipHble MEXaHU3MBbI SKCIIPECCUU TEHOB Y 0 https://lesson.academy-
3YKapHoT content.myschool.edu.ru/
06/10
Bupycbl — BHEKJIeTOUHBIE (POPMBI )KUZHU U OOJIUTaTHBIE b H6H_H°TeKa HOK
39 napa3uTsl. [Ipaktuueckas padora Ned «Coznanue 0.5 https://lesson.academy-
p P p B ' content.myschool.edu.ru/
MOZACIIN BUpPYyCa» 06/10
BupycHble 3a001€eBaHMs Y€I0BEKa, KUBOTHBIX, bubnuoreka IIOK
40 pactenuii. CIIMJ[, COVID-19, counansubie u 0 https://lesson.academy-
MeauIMHCKHe npobiemsl. Moayns "IIpodunakruka u content.myschool.edu.ru/
6e3omacHocts" PIIB. 06/10
HanorexHonoruu B OMOJIOTUH U MEUIIMHE. bubsmorexa [IOK
https://lesson.academy-
41 [Tporpammupyemsbie pyHkunu 6enkoB. CriocoOsl 0 content.myschool.edu.ru/
noctaBku jiekapctB. Moayins "TIpodopuenrtanus" PIIB 06/10 =
butmmoreka [IOK
42 JKu3HeHHbI 1y kieTku. TecTupoBaHue 0 U3YyYEHHBIM 0 https://lesson.academy-

TEMaM.

content.myschool.edu.ru/
06/10
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Marpuunsiii cuate3 JJHK - perukanus. [Ipuniumnel,

bubmmoreka [IOK
https://lesson.academy-

43 MEXaHU3M. 0 content.myschool.edu.ru/
06/10
butmuoreka [IOK
44 XpomocoMmsl. JIaboparopHas padota Ne9 «3yuenune 05 https://lesson.academy-
XPOMOCOM Ha TOTOBBIX MUKpOIIpEnapaTrax» ' content.myschool.edu.ru/
06/10
bub6mmoreka [JOK
45 Jlenenue kineTkun — MuTO3. CTa MM, THUITBI 0 https://lesson.academy-
OMOJIOTMYECKOE 3HAYCHHE MHUTO3A. content.myschool.edu.ru/
06/10
Tuns! knetok. Kapuokunes u nurokunes. Jlaboparopuas b H6H_H°T6Ka HOK
46 abota Nel0 «HaOmromenue MuTOo3a B KJIIETKaX KOHYMKA 0.5 https://lesson.academy-
P - ' content.myschool.edu.ru/
KOpEIKa JyKa (Ha TOTOBBIX MUKPOIpEaparax)» 06/10
bubmunorexa LIOK
https://lesson.academy-
47 Perysnsiiust ’)KU3HEHHOTO IUKJIA KJIETOK. ATIOITO3. 0 content.myschool.edu.ru/
06/10
bub6mmoreka [IOK
48 OpranusMm kak eauHoe uenoe. buomornueckoe 0 https://lesson.academy-
pa3HoO0Opa3ue OpraHu3MOB. content.myschool.edu.ru/
06/10
Tkanu pacrenuit. Tumel, ctpoeHue, PyHKINH. b 14611.1/10Te1<a HOK
49 JlaGopaTtopnas padora Nel 1 «M3yuenne TkaHei 0.5 https://lesson.academy-
PATOPHAL P - yi ' content.myschool.edu.ru/
pacTeHuin» 06/10
butmmoreka [IOK
50 Txanu )KUBOTHBIX U yenoBeka. JlaboparopHas padota 05 https://lesson.academy-
Nel2 «3yyeHue TkaHe# )KUBOTHBIX» ' content.myschool.edu.ru/
06/10
bu6mmoreka IJOK
51 Opransl. Cuctemsl opranoB. JlaboparopHast padorta Nel3 05 https://lesson.academy-

((I/I3y‘{eHI/IC OpTraHOB IBCTKOBOI'O pACTCHU»

content.myschool.edu.ru/
06/10
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Onopa TEJIa OpraHu3MOB. Turne! ckeneToB OpPraHnu3mMoB.

bubmmoreka [IOK
https://lesson.academy-

52 CrpoeHue u TUIBI COeAMHEHUST KOCTEH. content.myschool.edu.ru/
06/10
butmuoreka [IOK
53 JBr>keHue opranu3mMoB. TUIbI ABUKEHUI https://lesson.academy-
OJIHOKJIETOYHBIX, MHOTOKJIETOYHBIX OPTaHU3MOB. content.myschool.edu.ru/
06/10
bub6mmoreka [JOK
54 [Intanue opranusmMos. Ilutanne pacTeHuN, )KUBOTHBIX. https://lesson.academy-
[TumeBapenue. content.myschool.edu.ru/
06/10
bubnmoreka IJOK
55 IIutanve MO3BOHOYHBIX KUBOTHBIX. [IniieBapuTenbHas https://lesson.academy-
CHCTEMA YEJIOBEKA content.myschool.edu.ru/
06/10
bubmunorexa LIOK
56 Jpixanue opranu3moB. J[pIxaHue pacTeHU, https://lesson.academy-
0EeCr03BOHOYHBIX JKUBOTHBIX. content.myschool.edu.ru/
06/10
bub6mmoreka [IOK
57 JIpIxaHue MO3BOHOYHBIX KUBOTHBIX U YEJIOBEKA hitps://lesson.academy-
content.myschool.edu.ru/
06/10
butmmoreka [IOK
58 TpaHCOPT BELIECTB y OPraHU3MOB. TpaHCIIOPTHBIE https://lesson.academy-
CUCTEMBI. DBOJIIOLIMOHHBIE YCIOKHEHUS. content.myschool.edu.ru/
06/10
butmmoreka [IOK
59 KpoBeHOCHas cucTteMa IMO3BOHOYHBIX KUBOTHBIX U https://lesson.academy-
4eJIoBeKa content.myschool.edu.ru/
06/10
bu6mmoreka IJOK
60 Brienenue y oprann3mMoB. Beiienenne y pacTeHui, https://lesson.academy-

JKHBOTHBIX, YCJIOBCKA.

content.myschool.edu.ru/
06/10
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3amuTa y opranu3zMoB. CpeacTBa MaCCUBHOM U

bubmmoreka [IOK
https://lesson.academy-

1 o
6 XUMUYECKOH 3aIUThI. [IOKpOBBI TENA Y )KUBOTHBIX. 0 content.myschool.edu.ru/
06/10
butmuoreka [IOK
62 NmmynHas cuctema yenoBeka. Moayib 0 https://lesson.academy-
"TIpodopuenrtanus" PIIB. content.myschool.edu.ru/
06/10
bub6mmoreka [JOK
63 PazapaxkxuMocCTh 1 peryIsiius y Opranu3MoB 0 https://lesson.academy-
AP PErYIAIL Y Op ' content.myschool.edu.ru/
06/10
['ymMopasibHast perysuus U 3HI0OKPUHHAs CUCTEMA BH6H.H°TeKa HOK
64 JKUBOTHBIX U YeJIOBEKa. TecTupoBaHue 1o teme 0 https://lesson.academy-
"C ’ P " content.myschool.edu.ru/
TpOeHUE U (PYHKIIMH OpPraHU3MOB 06/10
bubmunorexa LIOK
65 ®opMBbI pa3MHOKEHUSI OPraHU3MOB: 0€CIoIoe, MOJIOBOE. 0 https://lesson.academy-
Bunsl, 3nadenue. content.myschool.edu.ru/
06/10
bub6mmoreka [IOK
https://lesson.academy-
66 [TonoBoe pazmuoxkenue. [IpenzapoasiieBoe pa3BUTHE. 0 content.myschool.edu.ru/
06/10
butmmoreka [IOK
67 Meiio3: cTagnu, OMOJIOrHUYECKUH CMBIC, MECTO B 0 https://lesson.academy-
JKU3HEHHOM LIUKJIE OPIraHU3MOB. content.myschool.edu.ru/
06/10
["ameTorenes. OOpa3oBaHue U Pa3BUTHE TTOJIOBBIX Bu6nnoreka [{OK
68 kieTok. Jlaboparopuas padota Nel4 «3yuenue 05 https://lesson.academy-
CTPOEHUS MOJIOBBIX KIIETOK HA TOTOBBIX ' content.myschool.edu.ru/
MUKpOIIpenapaTax» 06/10
NHnuBuayanpHOE pa3BUTHE OPTaHU3MOB — OHTOTCHES. bubmorexa LIOK
69 0 https://lesson.academy-

DOmbpuonorus. Mopdorenes.

content.myschool.edu.ru/
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06/10

DOMOpuorenes. 3akiiajika OpraHoB M TKaHEH U3

butmuoreka [IOK
https://lesson.academy-

;
0 3apOIbIIEBBIX JTUCTKOB 0 content.myschool.edu.ru/
06/10
Poct u pa3zsutue xxuBoTHbIX. [IpakTnueckas padora Ne5 BH6H_HOTeKa HOK
71 «BBIsIBIIEHNE IPHU3HAKOB CXOACTBA 3apOIbIIIEH 0.5 hitps://lesson.academy-
P p ' content.myschool.edu.ru/
[IO3BOHOYHBIX JKUBOTHBIX» 06/10
Pasmuoxxenue u passutue pacrenuii. Jlaboparopuas b H6H_H°T6Ka HOK
72 abota Nel5 «CTtpoeHue opraHoB pa3sMHOXKEHHS BBICIINX 0.5 https://lesson.academy-
P . ' content.myschool.edu.ru/
pacTeHui» 06/10
bubmunorexa LIOK
73 Hcropus cTaHOBIICHMS M pa3BUTUSA FEHETUKH KaK HAyKU. 0 https://lesson.academy-
Monyns "lIpodopuentanus" PIIB. content.myschool.edu.ru/
06/10
OcHOBHBIE IOHATHA U CUMBOJIBI TEHETUKH. MeTo b b H6H.HOTCK3 HOK
74 reHetuku. Jlabopatopnas padora Nel6 «JIpo3zoduina kakx 0.5 https://lesson.academy-
) patop p - p ) content.myschool.edu.ru/
00BEKT FeHETUYECKUX UCCIICIOBAaHUI» 06/10
3aKOHOMEPHOCTH HACJIEI0BAaHUS IPU3HAKOB. bubnnorexa [JOK
75 Mounorubpuanoe ckpemupanue. [Ipakruueckas padora 05 https://lesson.academy-
Ne6 "M3yuenue pe3yinbTaTOB MOHOTHOPUIHOTO ' content.myschool.edu.ru/
CKpeIMBanus y Apo30duin" 06/10
butmmoreka [IOK
76 Huronornyeckrne 0CHOBEI MOHOTHOPUTHOTO 0 https://lesson.academy-
CKpEIIMBaHUS content.myschool.edu.ru/
06/10
bu6mmoreka IJOK
77 AHanusupyroliee ckpeuuBanue. Henonnoe 0 https://lesson.academy-
JIOMUHUPOBaHUE content.myschool.edu.ru/
06/10
78 Jurubpunnoe ckpeuuBanue. [Ipaktuueckas padota Ne7 05 bubmmorexa [JOK

«M3yueHne pe3ynbTaToB AUTHOPUIHOTO CKPEIIMBAHUS Y

https://lesson.academy-
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JPO30(UITBDY

content.myschool.edu.ru/
06/10

79

[uTomornyeckrue OCHOBBI JUTUOPHUTHOTO CKPEITBAHUS

butmuoreka [IOK
https://lesson.academy-
content.myschool.edu.ru/
06/10

80

81

82

CueruieHHOe HacleI0BaHKe nMpru3HakoB. PaboTsr T.
Moprana.

XpOMOCOMHaH TCOPHA HACIICACTBCHHOCTH

I'eneruka nona. HacnenoBanue npu3HaKkoB, CLEIUICHHBIX
C TOJIOM.

bubmmoreka [IOK
https://lesson.academy-
content.myschool.edu.ru/
06/10

bubnmoreka IJOK
https://lesson.academy-
content.myschool.edu.ru/
06/10

bubnmoreka IJOK
https://lesson.academy-
content.myschool.edu.ru/
06/10

83

T'eHoTun Kak 1eJI0CTHAS CUCTEMA

butmmoreka [IOK
https://lesson.academy-
content.myschool.edu.ru/
06/10

84

85

86

87

I'eneTnyeckuit KOHTPOJIb pa3BUTHL paCTeHHﬁ, JKHNBOTHBIX
" 4YCJIOBCKA

3MeHunBOCTH IMPU3HAKOB. Buasl n3aMeHUNBOCTH

MO,[[I/I(I)I/IKaL[I/IOHHaSI HU3MCHYHUBOCTD

BapuanvoHHbIN psa ¥ BapHALIMOHHAS] KPUBASL.

0.5

bubmmoreka [IOK
https://lesson.academy-
content.myschool.edu.ru/
06/10

bub6mmoreka [JOK
https://lesson.academy-
content.myschool.edu.ru/
06/10

butmmoreka [IOK
https://lesson.academy-
content.myschool.edu.ru/
06/10

butmmoreka [IOK
https://lesson.academy-
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JlaGopaTtophnas padora Nel7 «MccnenoBanue
3aKOHOMEPHOCTEW MOIUPHUKAIIMOHHON H3MEHUYMBOCTH.
[TocTpoeHre BapuallMOHHOTO Psiia U BAPUALIMOHHOMN
KpHUBOW»

['eHoTHnnueckas N3MEeHINBOCTE. KoMOMHATHBHAA

content.myschool.edu.ru/
06/10

bubmmoreka [JOK
https://lesson.academy-

88 N3MEHYNBOCTH 0 content.myschool.edu.ru/
06/10
MyrtannonHas u3MeHYMBOCTh. [IpakTuueckas pabora Ne§ BH6H_HOTeKa HOK
89 «Mytamuu y 1po30}uiisl (Ha TOTOBBIX 0.5 https://lesson.academy-
YT yAap ) content.myschool.edu.ru/
MUKpOIIpenaparax)» 06/10
bubmunorexa LIOK
90 3aKOHOMEPHOCTH MYTAI[TMOHHOTO MPOIIecca. 0 https://lesson.academy-
DHNuUreHeTrKa U SIIUTeHOMUKA content.myschool.edu.ru/
06/10
I'eneruka yenoBeka. [IpakTuyeckas padora Ne9 b H6H_HOTCK3 HOK
91 «CocrasiieHne U aHaJIn3 POAOCIOBHOMY. MOIyib 0.5 hitps://lesson.academy-
" " P ' Y ' content.myschool.edu.ru/
[Tpodopuenrtanus" PIIB. 06/10
TectupoBanue no remam "I'enetnka", "3aKOHOMEPHOCTH buGnmorexa 10K
" o https://lesson.academy-
92 HacliemoBaHusa". MeToapl MEIUITMHCKON T'€HETUKU. 0
| . content.myschool.edu.ru/
Mopnyns "llpodopuentanus" PIIB. 06/10
3HaueHNE METUITUHCKON TeHETHKH B TIPEOTBPAIICHUN U bubnnorexa LIOK
o https://lesson.academy-
93 JICYeHUHU TeHEeTUYeCKNX 3a00NieBaHUi yenoBeka. Moayb 0
" N content.myschool.edu.ru/
[Tpodunaktuka u 6e3omacHocts" PIIB. 06/10
OcHoBHble IOHATHSA cenekiun. JlaboparopHas pabota BH6H_HOTeKa HOK
94 Nel19 «M3yuenne copToB KYJIBTYPHBIX PACTEHUI U IIOPOI 0.5 hitps://lesson.academy-
- ¥ p YABTYP p p ) content.myschool.edu.ru/
JIOMAIITHUX KUBOTHBIX» 06/10
o bu6mmoreka IJOK
95 Mertoas! ceneknnoHHOM paboThl. JlabopaTopHas pabora 05 https://lesson.academy-

Ne20 «M3y4yeHre METOI0B CENEKIIUN PACTEHUI

content.myschool.edu.ru/
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06/10

I[OCTI/I)KGHI/IH CCJICKIIMH paCTeHI/Iﬁ M )KUBOTHBIX.

butmuoreka [IOK
https://lesson.academy-

% [Ipaxtuueckas padora NelO «[IpuBuBKa pacTeHU» ! 0.5 content.myschool.edu.ru/
06/10
Coxpanenue, U3yueHHE U UCIIOJIb30BaHIE TCHETHUECKUX BH6H_HOTeKa HOK
97 ecypcoB. Moayns "lIpodunaktrka u 6€300acHOCTD 1 0 https://lesson.academy-
PECYpCOB. Y p content.myschool.edu.ru/
PIIB 06/10
BHoTeXHONOrus Kak HayKa U OTPacib IPOH3BOICTBA. Bubmrorexa HOK
98 Jlaboparopnas pabota Ne21 «M3yueHue oObEKTOB 1 0.5 https://lesson.academy-
B ' content.myschool.edu.ru/
OMOTEXHOIOT UM
06/10
OCHOBHBIE HANPABIEHHUS CHHTETUYECKOI buGnuorexa IIOK
99 ounonorun.Moxayns "IIpodunaktuka u 6€30MacHOCTh" 1 0 https://lesson.academy-
' Y content.myschool.edu.ru/
P1IB 06/10
bubmunorexa LIOK
100 XpOMOCOMHasl ¥ TeHHas UH)KEeHepus. MequnuHckue 1 0 https://lesson.academy-
6uorexnonoruu. Monyins "[Ipopopuentanus" PIIB content.myschool.edu.ru/
06/10
101  IIpomexyrouHas arTecTanus. TecTUpOBaHUE. 1 0
butmmoreka [IOK
102 Pesepsuslit ypok. [ToBTOpenue, 06o01ieHue, 1 0 https://lesson.academy-
crucTeMaTu3alus 3HaHUN content.myschool.edu.ru/
06/10
OBHIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 102 15
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11 KJIACC

Ne Koan4yecTBo 4acoB Jara DJIeKTPOHHbIE
Tema ypoka Kontpoms,  Tpakth  yyyye ungposkie
n/ Bcero HbIe YyecKue ——— o0pasoBaTe/IbHBIE
n padoThI padoThI pecypcbl
OposmonnonHas Teopust Y. Japsuna. [Ipeanocsuiku b H6H.H0TeKa HOK
BO3HUKHOBEHHUS JapBUHMU3MA. JKU3HE M HAy4YHAS 1 0 0 https://lesson.academy-
p ’ ya content.myschool.edu.ru/0
nesitenbHOCTh Y. JlapBuHAa. 6/11
bubmunorexa LIOK
https://lesson.academy-
JIBmokyiue cuiibl 3Boitonu BUaoB 1o Y. JlapBuny 1 0 0 content.myschool.edu.ru/0
6/11
Bopr6a 3a CylecTBOBaHNE, €CTECTBEHHBIH 1 Bubmrorexa HOK
UCKYCCTBEHHBIN 0TOOp. COBpeMEeHHas HBOIOIIMOHHAS 1 0 0 https://lesson.acadenmy-
Y ) content.myschool.edu.ru/0
OMOJIOTHA.
6/11
butmmoreka [IOK
dopMupoBaHue CHHTETHYECKON TEOPHUHU IBOIOINU 1 0 0 hitps://lesson.academy-
pMHUp p TIHH. content.myschool.edu.ru/0
6/11
bubmmoreka [IOK
DTarbl HBOJIIOIIMOHHOTO MPOIECCa: MUKPOIBOIIOLUS U 1 0 0 https://lesson.academy-
MAaKpO3BOJIFOLIHS content.myschool.edu.ru/0
6/11
[Momynsimus — s>neMeHTapHas €AMHULIA YBOJOIINU. b H6H.HOTeKa HOK
CoBpeMEHHBIE METOIBI OIIEHKU TEHETUYECKOTO 1 0 0 hitps://lesson.academy-
p N content.myschool.edu.ru/0
pa3zHo00pa3us U CTPYKTYPHI TOMYIISIIAHA. 6/11
3akoH reHeTndeckoro pasHosecus Jlx. Xapau, B. b H6H.H0TeKa HOK
Baitubepra. Jlaboparopuasa padora Nel «BrisaBienue 1 0 0.5 https://lesson.academy-
pra. p pu p - ' content.myschool.edu.ru/0
W3MEHUYUBOCTH Yy 0COOEH OJTHOTO BHIa» 6/11
DneMeHTapHbIe (PaKTOPHI IBOTIOIIUN 1 0 0 bubnuoreka [JOK
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https://lesson.academy-
content.myschool.edu.ru/0
6/11

bubmmoreka [JOK
https://lesson.academy-

9 Dddekt ocHoBarens. IPPexT OyTHIIOUHOTO TOPIIBIIIKA 0 content.myschool.edu.ru/0
6/11
bub6mmoreka [JOK
10 Murparuu. M3onsaiuu nonynsinuii: reorpadudeckas, 0 https://lesson.academy-
Ouooruyeckas content.myschool.edu.ru/0
6/11
bubmunorexa LIOK
11 EctectBennblit 0TO0p — HampaBiSOUINi GakTop 0 https://lesson.academy-
SBOJIIOAU content.myschool.edu.ru/0
6/11
bubmunorexa LIOK
12 [TonoBoii 0TO0p. Bo3HUKHOBEHUE U IBOJIIOITHUS 0 https://lesson.academy-
COLMAJIBHOTO MIOBEJACHUSI )KUBOTHBIX. content.myschool.edu.ru/0
6/11
[TpucrnocoO0aeHHOCTh OPraHU3MOB KaK Pe3yJIbTaT Bu6mmoreka LIOK
13 MUKposBoitoy. JlaboparopHas padota Ne2 «3yuenue 05 https://lesson.academy-
apoMop$030B U UANOAIANITALIUNA Y PACTEHUN U ' content.myschool.edu.ru/0
JKUBOTHBIX» 6/11
[Tpumeps! npucocoOIeHUI Y OPraHu3MOB:
Mopponoruueckue, puznoNoruueckue, OMOXMMHUUYECKHE, EH6H.HOTeKa HOK
14 noseneHueckue. Jlaboparopnas paborta Ne3 0.5 https://lesson.academy-
] B ' content.myschool.edu.ru/0
«IIpucnocobyieHust OpraHu3MOB U UX OTHOCUTEIbHAS 6/11
11e71ecO000Pa3HOCTh) =
Bun, ero kputepuu u ctpykrypa. JlabopatopHas pabora b H6H_H°T6Ka HOK
15 Ne4 «CpaBHeHue BUI0B 110 MOP(HOIOTHIECKOMY 0.5 https://lesson.academy-
- ' content.myschool.edu.ru/0
KPUTEPUIO» 6/11
bu6mmoreka IJOK
16 CtpykTypa B 0 https://lesson.academy-

content.myschool.edu.ru/0
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6/11

butmuoreka [IOK
https://lesson.academy-

17 Bunoo6pa3oBanue Kak pe3yinbTaT MUKPOIBOIIOIUU content.myschool.edu.ru/0
6/11
CBs13b MUKPO3BOJIIOLIMH U 3TTHJIEMUOIOTUH. BH6H_HOTeKa HOK
18 TectupoBanue no teMe "MUKPOIBOIIOLMUS U €€ hitps://lesson.academy-
P " P content.myschool.edu.ru/0
pe3yabTaThl 6/11
bubnmoreka IJOK
19 Makpossomonus. [laneoHTonornyeckue MeTo bl https://lesson.academy-
M3Yy4YEHUs SBOJIIOLUN content.myschool.edu.ru/0
6/11
buoreorpaduyeckue MeTO bl U3Y4EHUS IBOIOIHH. Bubmmorexa [IOK
20 CpaBuenue (GIopsl U GayHbl OCTPOBOB U MaTEPHKOB https://lesson.academy-
P p v P P ' content.myschool.edu.ru/0
Buapl-oHIEMUKH U PETUKTHI. 6/11
bubmunorexa LIOK
21 DOMOpPHOIOTHYECKHE U CPaBHUTEIBHO-MOp(doIoruueckme https://lesson.academy-
METO/Ibl U3YUEHHS IBOITIOLUU content.myschool.edu.ru/0
6/11
bubmmoreka [IOK
22 MonekynsipHO-TeHETHUECKHE, OMOXUMHYECKHUE U https://lesson.academy-
MaTeMaTUYECKUE METO bl U3YUEHHS IBOITIOLINHU content.myschool.edu.ru/0
6/11
OO6mme 3akOHOMEPHOCTH (TTpaBUIa) SBOJIOIIHH. b H6H_H°T6Ka LOK
23 HeoOpaTtumocts 3Bomonru. HepaBHOMEPHOCTh TEMITOB https://lesson.academy-
p - Hep P content.myschool.edu.ru/0
SBOJIFOIHH. 6/11
butmmoreka [IOK
24 AnantuBHas paauanuys. HepaBHOMEpHOCTb TEMITOB https://lesson.academy-
3BOIIONUU content.myschool.edu.ru/0
6/11
bu6mmoreka IJOK
25 HayuHble runoressl NpoUCX0XKIeHUS )KU3HU Ha 3emiie https://lesson.academy-

content.myschool.edu.ru/0
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6/11

26

27

28

JloHay4HBIE IIPEICTABICHHS O 3aPOKICHIH KU3HH.
Actpobuosnorusi.

OCHOBHBIE 3TaIbI HCOpFaHH‘ICCKOﬁ 3BOJIFOIIUH

I'unore3sl 3apPOKACHUA )KU3HU.

butmuoreka [IOK
https://lesson.academy-
content.myschool.edu.ru/0
6/11

bubmmoreka [JOK
https://lesson.academy-
content.myschool.edu.ru/0
6/11

bubnmoreka IJOK
https://lesson.academy-
content.myschool.edu.ru/0
6/11

29

Uctopus 3emnu u metonsl e€ nuzydenus. Jlaboparopuas
pabota No5 «/3y4eHne u onrcaHnue NCKOMaeMbIX
OCTATKOB JAPEBHUX OPTAaHU3MOBY»

0.5

bubmunorexa LIOK
https://lesson.academy-
content.myschool.edu.ru/0
6/11

30

31

32

HauanpHbie 3Tanbl OpraHuyecKom 3BOTIOLHHI

OBOMIOIUS DYKapuOT

OCHOBHBIE 3TaIbI OBOJJIIOIUHA PACTUTCIIBHOTO MHUpPA.
ITpakTruyeckas padora Nel «/3yueHune ocoOeHHOCTEMH
CTPOEHHS paCTEHHI pa3HbIX OTIEIOB»

0.5

bubmunorexa LIOK
https://lesson.academy-
content.myschool.edu.ru/0
6/11

bubmmoreka [IOK
https://lesson.academy-
content.myschool.edu.ru/0
6/11

butmmoreka [IOK
https://lesson.academy-

content.myschool.edu.ru/0
6/11

33

OCHOBHBIE 3TAITBI 9BOJJIIOLUHA ) KNBOTHOI'O MHUpa

butmmoreka [IOK
https://lesson.academy-
content.myschool.edu.ru/0
6/11

34

OBosronus )KUBOTHBIX. [IpakTuueckas pabora Ne2
«M3ydyenue ocoOeHHOCTEN CTPOEHUS TO3BOHOYHBIX

0.5

bu6mmoreka IJOK
https://lesson.academy-
content.myschool.edu.ru/0
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KHNBOTHBIX»

6/11

PasButne xu3nu Ha 3emie 1o opaM U IEpruogaM.

bubmmoreka [IOK
https://lesson.academy-

" _ v
35 MOI[YJ'I'B Opranu3zanus npeamMeTHO - MPOCTPAHCTBEHHOU 0 content.myschool.edu.ru/0
cpenst" PIIB 6/11
butmmoreka [IOK
36 MaccoBble BEIMUPAHHST — 3KOJIOTUYECKUE KPU3UCHI 0 https://lesson.academy-
rpouioro. IIpuuuHe! U cieacTBus. content.myschool.edu.ru/0
6/11
bubnmoreka IJOK
37 CoBpeMeHHBIN YKOJTOTUYECKUN KPU3HUC, €TO 0 https://lesson.academy-
0COOEHHOCTH content.myschool.edu.ru/0
6/11
bubnmoreka IJOK
38 CoBpemeHHas cucTeMa OpraHuYecKoro MpoIuIoro 0 https://lesson.academy-
p p p content.myschool.edu.ru/0
6/11
OcCHOBHBIE CUCTEMAaTUYECKHE TPYIIIBI OPTaHU3MOB. b H6H.HOTCK3 HOK
39 Tecruposanue 1o teme "IIporcx o aeHne KU3HNA Ha 0 https:/lesson.academy-
3 I,? P content.myschool.edu.ru/0
emiie 6/11
bub6mmoreka [JOK
https://lesson.academy-
40 AHTPOIIOJIOTHS — HayKa O YeJIOBEKe 0 content.myschool.edu.ru/0
6/11
butmmoreka [IOK
a1 PasButre npeacTaBieHUi O MPOUCXO0KIACHUH YETIOBEKA. 0 https://lesson.academy-
Monyns "Jlerckue oGmecTBenHble 00beanHeHUsA" PIIB. content.myschool.edu.ru/0
6/11
MecTo yenoBeka B CHCTEME OPTaHUYECKOTO MUPA. bu6mmoreka IJOK
42 Jlaboparopnas pabota Ne6 «3ydeHne ocobeHHOCTEH 05 https://lesson.academy-
CTPOCHMS CKEJIETa YEIOBEKA, CBA3aHHBIX C ' content.myschool.edu.ru/0
MPSIMOXOKJIEHUEM» 6/11
43 JIBIDKYIIME CHITBI aHTPOIIOTeHe3a: OHOIOTUYeCKHE. 0 bubnunoreka LJOK

coIHajbHBIE.

https://lesson.academy-



https://lesson.academy-content.myschool.edu.ru/06/11
https://lesson.academy-content.myschool.edu.ru/06/11
https://lesson.academy-content.myschool.edu.ru/06/11
https://lesson.academy-content.myschool.edu.ru/06/11
https://lesson.academy-content.myschool.edu.ru/06/11
https://lesson.academy-content.myschool.edu.ru/06/11
https://lesson.academy-content.myschool.edu.ru/06/11
https://lesson.academy-content.myschool.edu.ru/06/11
https://lesson.academy-content.myschool.edu.ru/06/11
https://lesson.academy-content.myschool.edu.ru/06/11
https://lesson.academy-content.myschool.edu.ru/06/11
https://lesson.academy-content.myschool.edu.ru/06/11
https://lesson.academy-content.myschool.edu.ru/06/11
https://lesson.academy-content.myschool.edu.ru/06/11
https://lesson.academy-content.myschool.edu.ru/06/11
https://lesson.academy-content.myschool.edu.ru/06/11
https://lesson.academy-content.myschool.edu.ru/06/11
https://lesson.academy-content.myschool.edu.ru/06/11
https://lesson.academy-content.myschool.edu.ru/06/11
https://lesson.academy-content.myschool.edu.ru/06/11
https://lesson.academy-content.myschool.edu.ru/06/11
https://lesson.academy-content.myschool.edu.ru/06/11
https://lesson.academy-content.myschool.edu.ru/06/11
https://lesson.academy-content.myschool.edu.ru/06/11
https://lesson.academy-content.myschool.edu.ru/06/11
https://lesson.academy-content.myschool.edu.ru/06/11

content.myschool.edu.ru/0
6/11

44

CooTHolleHrne ONOIOTHYECKUX U COIUANIBHBIX (PaKTOpOB
B QHTPOIIOT€HE3e

butmuoreka [IOK
https://lesson.academy-
content.myschool.edu.ru/0
6/11

45

46

47

OCHOBHBIE CTaIUM AHTPOTIOTEHE3a

ITaneorenerrka 1 najecoreHOMHKA

BBOJ'IIOI_[I/IH COBPCMCHHOT'O YCJIIOBCKA

bubmmoreka [IOK
https://lesson.academy-
content.myschool.edu.ru/0
6/11

bubnmoreka IJOK
https://lesson.academy-
content.myschool.edu.ru/0
6/11

bubnmoreka IJOK
https://lesson.academy-
content.myschool.edu.ru/0
6/11

48

Uenoseueckue packl. [Ipaktudeckas padora Ne3
«M3yueHne SKOJOTHYECKHX aJanTalui 4eJI0BeKay

0.5

butmmoreka [IOK
https://lesson.academy-
content.myschool.edu.ru/0
6/11

49

50

51

52

MeXIUCIUIUTMHAPHBIE METOABI AHTPOIOJIOTHH.
TectupoBanue "AnTponorenes"

3apO)I(I[eHI/Ie " pa3BUTHC SKOJIOTHUU

Mertoasl skosoruu. Jlaboparopuas padbora Ne7

«I/ISY‘{CHI/IC METOJIOB PKOJOTHYECKHUX MCCIIEOOBaHUI

3HaveHre YKOJOTHUECKUX 3HAHUI JJIs1 4E€JIOBEKA

0.5

bubmmoreka [IOK
https://lesson.academy-
content.myschool.edu.ru/0
6/11

bub6mmoreka [JOK
https://lesson.academy-
content.myschool.edu.ru/0
6/11

butmmoreka [IOK
https://lesson.academy-
content.myschool.edu.ru/0
6/11

butmmoreka [IOK
https://lesson.academy-
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content.myschool.edu.ru/0
6/11

Dkonornyeckue (HakTopsl U 3aKOHOMEPHOCTH B

butmuoreka [IOK
https://lesson.academy-

53 JEHCTBUH, UX KacCUpUKAITHSI. 0 content.myschool.edu.ru/0
6/11
AbuoTtndeckue pakTopbl. CBET KaK AKOJIOTHYECKUN b H6H.H0TeKa HOK
54 dakrop. JlaboparopHas padora Ne8 «BrisiBieHUE 0.5 https://lesson.acadenmy-
p- patopHai p - ' content.myschool.edu.ru/0
MPUCTIOCOOTICHHUI OPTaHU3MOB K BIMSHHUIO CBETa 6/11
Abunornyeckue gakropsl. TemmepaTypa Kak bubnmoreka [JOK
55 skosioruueckuii hakrop. JlaboparopHas padora Ne9 05 https://lesson.academy-
«BplIsBrIEeHUE TPUCTIOCOOIEHUH OPTaHU3MOB K BIIUSHUIO ' content.myschool.edu.ru/0
TEMIIEPATYPBI» 6/11
AbGunotnyeckue GakTopbl. BraxHOCTh Kak Bu6mmoreka LIOK
56 skonoruueckuit pakrop. Jlaboparopuas padora Nel( 05 https://lesson.academy-
«AHaToMu4ecKrue 0COOEHHOCTH PAaCTEHUM U3 Pa3HbIX ' content.myschool.edu.ru/0
MECT OOUTaHUI» 6/11
Cpenpl 0OuTaHMs OPraHU3MOB, UX (QU3UKO-XHUMHUECKHE b H6H.HOTeKa HOK
o7 ocobeHHocTH. [IpucnocobaeHHOCTh OPraHU3MOB K 0 hitps://lesson.academy-
- P P content.myschool.edu.ru/0
YKU3HH B Pa3HBIX Cpelax. 6/11
butmmoreka [IOK
58 buonoruueckue purmsl. [IpucnocobneHHOCTD 0 https://lesson.academy-
OpPraHU3MOB K HUM. content.myschool.edu.ru/0
6/11
butmmoreka [IOK
59 Kuznennsie popmbl opraanzMoB. OcoOeHHOCTH 0 https://lesson.academy-
CTpoeHus 1 00pa3a KU3HHU. content.myschool.edu.ru/0
6/11
butmmoreka [IOK
60 buortnueckue paxtopsl. TectupoBanue "Opranu3msl U 0 https://lesson.academy-
cpena oOutanus" content.myschool.edu.ru/0
6/11
61 3HaueHne OMOTUYECKUX B3aUMOIEHCTBUI TSI 0 bubmuorexa [JOK
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62

CYIICCTBOBAHUA OPraHU3MOB B CpEIC o0uTaHUS

DKOJIOTMYECKHUE XapaKTEPUCTUKHU HOMYJISALUH.
[Tonynsanus- GuoaoruyecKas CucTeMa.

https://lesson.academy-
content.myschool.edu.ru/0
6/11

bubmmoreka [JOK
https://lesson.academy-
content.myschool.edu.ru/0
6/11

63

OcHOBHBIC TOKA3aTSIN HomyJjadanuu: YuCJICHHOCTD,
IIOTHOCTB, BO3pAaCTHAA U ITOJIOBAst CTPYKTYpPa

bub6mmoreka [JOK
https://lesson.academy-
content.myschool.edu.ru/0
6/11

64

65

66

67

OcHOBHBIE NIOKA3aTENIN NOIYJIALUNA: POKIAAEMOCTD,
IIPUPOCT, TEMII POCTA, CMEPTHOCTH, MUTPALIUU

DKkonoruyeckas CTPYKTYypa NOomyJdnnuu.

JIuHaMuKa NONYJISIUY U €€ perynsuus

Kpussle pocra uncnennoctu nonyisanuu. Kpuseie
BBDKMBaHMS

bubmunorexa LIOK
https://lesson.academy-
content.myschool.edu.ru/0
6/11

bubmunorexa LIOK
https://lesson.academy-
content.myschool.edu.ru/0
6/11

butmmoreka [IOK
https://lesson.academy-
content.myschool.edu.ru/0
6/11

butmmoreka [IOK
https://lesson.academy-

content.myschool.edu.ru/0
6/11

68

Okonornyeckas Huina Buja. Jlabopatopuas padora Nel 1
«IIpucnocobeHnst CeMsTH PaCTEHHI K PaCCEICHUIOY

0.5

bu6mmoreka IJOK
https://lesson.academy-
content.myschool.edu.ru/0
6/11

69

Bun xak cucrema nmomynsiuii. Apeanbl BUJOB.
DKOJIOTUYECKUE DKBUBAJICHTEI.

bu6mmoreka IJOK
https://lesson.academy-
content.myschool.edu.ru/0
6/11
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70

71

72

73

3aKOHOMepHOCTI/I IIOBCACHHUA U Mnrpauuﬁ KHUBOTHBIX

Co00111€cTBO OpPraHU3MOB — OHOIICHO3

DKocucTeMa Kak OTKpbITast cucteMa. OyHKIIMOHAIBHEIE,
abuortuueckue 6oku. Tpoduueckue ypoBHHU.

KpyroBopor BeecTs 1 NOTOK SHEPTUH B IKOCUCTEME

bubmmoreka [IOK
https://lesson.academy-
content.myschool.edu.ru/0
6/11

butmuoreka [IOK
https://lesson.academy-
content.myschool.edu.ru/0
6/11

bubmmoreka [JOK
https://lesson.academy-
content.myschool.edu.ru/0
6/11

bubnmoreka IJOK
https://lesson.academy-
content.myschool.edu.ru/0
6/11

74

OcHOBHBIE TIOKa3aTeNN IKOCUCTEMBI. DKCKYpPCHUS B
arposkocucTemy (1oJje NPUUIKOJIbHOTO Y4eOHO -
OMBITHOT'O Y4acCTKa).

bubmunorexa LIOK
https://lesson.academy-
content.myschool.edu.ru/0
6/11

75

76

77

OKOJIOTUUECKHE MMUupaMuJabl

HN3menenus COO6H.[CCTB — CYKICCCUun

IIpupoanble 3KOCHCTEMBI. DKOCUCTEMBI 03€P U PEK.
DKOCHCTEMBI MOPEN M OKeaHOB. Moyib
"[Ipodunakruka u 6ezonacuocts" PIIB

bub6mmoreka [IOK
https://lesson.academy-
content.myschool.edu.ru/0
6/11

butmmoreka [IOK
https://lesson.academy-
content.myschool.edu.ru/0
6/11

butmmoreka [IOK
https://lesson.academy-

content.myschool.edu.ru/0
6/11

78

[Ipupoanbie 3K0cHCTEMBL. DKOCUCTEMBI TYHJIP, JIECOB,
CTENeH, IyCThIHb

bu6mmoreka IJOK
https://lesson.academy-
content.myschool.edu.ru/0
6/11
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79

80

81

82

AHTpOINOreHHBIE YKOCHCTEMBI. MoTyITb
"NIIpodunaktuka u 6e3onacuocts" PIIB.

Ypb6oskocucremsl. [IpakTuueckas padora Ned
«3yueHne u onucanue ypooIKOCUCTEMBD»

3aKOHOMEPHOCTH (POPMUPOBAHUS OCHOBHBIX
B3aMMOJICHCTBHI OPraHU3MOB B SKOCHCTEMAX

MexaHu3Mbl BO3JCICTBYS 3arpsI3HEHUN Pa3HBIX TUIIOB
Ha CyOOpPTaHU3MEHHOM, OPTaHU3MEHHOM,
MOMYJISILTHOHHOM U SKOCUCTEMHOM YPOBHSIX

0.5

bubmmoreka [IOK
https://lesson.academy-
content.myschool.edu.ru/0
6/11

butmuoreka [IOK
https://lesson.academy-
content.myschool.edu.ru/0
6/11

bubmmoreka [JOK
https://lesson.academy-
content.myschool.edu.ru/0
6/11

bubnmoreka IJOK
https://lesson.academy-
content.myschool.edu.ru/0
6/11

83

buocdepa — obmieruranerapHast 000104Ka 3eMiTu

bubmunorexa LIOK
https://lesson.academy-
content.myschool.edu.ru/0
6/11

84

85

86

Yuenue B. U. Bepnaackoro o 6uochepe

3aKOHOMEPHOCTH CYIIECTBOBaHUs OHochepbl

KpyroBopoTs! BemiecTB 1 OMOre0OXMMHUYECKHUE IUKITBI

bub6mmoreka [IOK
https://lesson.academy-
content.myschool.edu.ru/0
6/11

butmmoreka [IOK
https://lesson.academy-
content.myschool.edu.ru/0
6/11

butmmoreka [IOK
https://lesson.academy-

content.myschool.edu.ru/0
6/11

87

3oHanbHOCTH OMochepsl. OCHOBHBIE OMOMBI CYIITH

bu6mmoreka IJOK
https://lesson.academy-
content.myschool.edu.ru/0
6/11
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bubmmoreka [IOK
https://lesson.academy-

88 YeToHTHBOCTE GHOCHEpEH. content.myschool.edu.ru/0
6/11
butmuoreka [IOK
89 DKOJIOTUYECKHE KPU3UCHI U UX MTPUUUHBL. MOayib https://lesson.academy-
"[Ipo¢unakruka u 6e3onacuocts" PIIB. content.myschool.edu.ru/0
6/11
bubmmoreka [JOK
90 BosneticTBue denoBeka Ha 6uochepy. Moyib https://lesson.academy-
"[Ipodunaktuka u 6e3omacuocts" PIIB content.myschool.edu.ru/0
6/11
AHTPOIIOreHHOE BO3JICHCTBUE HA PACTUTEIIBHBIN 1 BH6H.HOTeKa HOK
91 XKUBOTHBIN Mup. Monyis "[Ipodunaktrka u https://lesson.academy-
P' Y P content.myschool.edu.ru/0
6e3onacHocts" PIIB. 6/11
bubmunorexa LIOK
92 Oxpana npupoasl. Moayns "[Ipodunaktuka u https://lesson.academy-
6e3onacHocts" PIIB content.myschool.edu.ru/0
6/11
OcCHOBHBIE IPUHITUITBI YCTOMYHUBOTO PA3BUTHUS b H6H_H0TeKa HOK
93 YEJIOBEUECTBA U MPUPOJIbl. DKCKYpPCUS B THITMYHBIN hitps://lesson.academy-
pup ] P content.myschool.edu.ru/0
ouoreorieHo3 (03epo 1. DaeHoBo). 6/11
PanrionansHoO€ pUPOAOIIOIH30BAHUE U COXPAHEHUE buGnuorexa IIOK
94 https://lesson.academy-
OuooruuecKkoro pazHooodpasus 3emnu. Moaynb
" " content.myschool.edu.ru/0
[Tpodunakruka u 6e3omacuocts" PIIB. 6/11
butmmoreka [IOK
95 O600menue mo Teme «MUKPOIBOTIONHUS U €€ https://lesson.academy-
pe3yabTaThD» content.myschool.edu.ru/0
6/11
bu6mmoreka IJOK
96 O600menue mo Teme «MaKpOIBOIIONUS U €€ https://lesson.academy-

pe3yJIbTaThl»

content.myschool.edu.ru/0
6/11
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O6061menue o teme «IIpoucxoxaeHue u pa3BuTHe

bubmmoreka [IOK
https://lesson.academy-

7 JKU3HU Ha 3eMiiey 1 0 content.myschool.edu.ru/0
6/11
butmuoreka [IOK
98 O6006menue o reme «IIporcxoxacHne yeaoBeKa — 1 0 https://lesson.academy-
AHTPOIIOTCHE3» content.myschool.edu.ru/0
6/11
bubmmoreka [JOK
99 O06o0061IeHne 110 TeMe «IKOJIOTHS — HayKa O 1 0 https://lesson.academy-
B3aUMOOTHOIIIEHUSX OPTraHU3MOBY content.myschool.edu.ru/0
6/11
bubnmoreka IJOK
https://lesson.academy-
100  OGo6menwue mo Teme «OpraHu3Mbl U Cpelia OOUTAHUS 1 0 content.myschool.edu.ru/0
6/11
bubmunorexa LIOK
N https://lesson.academy-
101  OOGoO6mieHwme M0 TeMe «DKOJOTHSI BUIOB M OIS, 1 0 content.myschool.edu.ru/0
6/11
102  IlpomexyTrouHas aTTecTanus. TecTUpOBaHUE. 1 0
OBUHIEE KOJITNYECTBO YACOB 11O ITPOT'PAMME 102 7.5
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