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MNOACHUTEJIBHAS 3AIINCKA

[Tporpamma o yuebnomy npeamery "buonorus” (naiee - OMOJIOTHS) HA YPOBHE CPEIHETO
obmiero oopazoBanus pa3padborana Ha ocHoBe DenepanbHOro 3akona ot 29.12.2012 Ne 273-03
«006 oOpazoBannu B Poccuiickoit Depepanun»y, ®I'OC COO, Konmenmuu mnpenomaBaHus
yueOHoro npeamera «bruonorus» U OCHOBHBIX IMOJIOKEHUN (enepanbHON pabouell mporpammbl
BOCITUTAHUS.

VYuebnslit npeamet «buonorus» yriyonéuanoro yposas uzydenus (10—11 kiaccer) siBnsiercs
OJIHUM U3 KOMIIOHEHTOB IpeaMeTHOW obnactu «EcrecTBeHHO-HayuHble mpeaMeTsl». CoraacHo
nosnoxeHussMm ®I'OC COO npoduiibHbIe y4eOHBIE TPEAMETHI, M3ydaeMble Ha yTiyOJEHHOM
YPOBHE, SIBJIISFOTCS CIOCOOOM auddepeHnranui oOydeHUuss Ha YpPOBHE CPEAHEro OOIIero
0o0pa3oBaHUs W MPU3BAHBI 00ECIIEYUTh PEEMCTBEHHOCTh MEXKy OCHOBHBIM OOIINM, CPEIHUM
o0umm, cpeaHuM MpodecCHOHaIbHBIM U BBICHIMM OOpa3oBaHHeM. B TO ke BpeMmsi KaKIblil U3
9TUX YYEeOHBIX MPEIMETOB JODKEH OBITh OpPUEHTUPOBAH HA MPUOPUTETHOE pEIICHUE
00pa30BaTelbHBIX, BOCIIUTATEIBHBIX M PAa3BHBAIOIIMX 3aJa4, CBSA3aHHBIX C MpodopHeHTarnen
0o0y4aroluxcsi U CTUMYJUPOBAHUEM HHTEpeca K KOHKPETHOW 00JIaCTM HAy4yHOro 3HaHUS,
CBSI3aHHOTO C OMOJIOTHEl, MEIUIIMHOMN, SKOJIOTHEH, ICUXO0JIO0THEH, CHOPTOM HIJIM BOCHHBIM JIETIOM.

[Iporpamma no yue6HOoMy mpeamery "buonorus" gaét mpencraBieHHe O LETU U 3a/1adax
U3y4eHus yueOHoro npeamera «buonorus» Ha yriiyoJ€HHOM ypOBHE, ONpeNesieT 00s13aTenbHOoe
(MVHBapuaHTHOE) TNPEAMETHOE COJAEp)KAHME, €r0 CTPYKTYpPHpPOBaHUE IO pa3jesiaM M TeMaw,
pacmpezieieHue 1o KiaccaM, peKOMEHAyeT MOCIeI0BaTeNbHOCTh U3YUEeHUS yUeOHOro MaTepuana
C yu€TOM MEXIIPEIMETHbIX W BHYTPHUIIPEIMETHBIX CBs3€H, JIOTMKHM Yy4eOHOro mpoiiecca,
BO3PAacTHBIX 0COOEHHOCTEH oOydwaromuxcs. B mporpamMMe mo O6uMonoruu peaan3oBaH MPUHIIMIT
IIPEEMCTBEHHOCTH C W3Y4YEHHEM OHOJIOTMM Ha YPOBHE OCHOBHOTO O00IIEero o0pa3oBaHus,
Onarogaps 4emy MpocMaTpUBAETCsl HAMPABICHHOCTh Ha MOCIEAYIOIIEe PA3BUTHE OMOIOTHYECKIX
3HaHWM, OPUEHTHPOBAHHBIX HAa (HOPMHUPOBAHHE ECTECTBEHHO-HAYUYHOTO MHPOBO33PEHHUS,
HKOJIOTMYECKOTO MBIIUICHUS, TMPEACTaBICHUII O 3J0poBOM oOpa3e XH3HU, Ha BOCIHUTaHUE
OepeKHOr0 OTHOILIEHHS K OKpYXarollel MpupoAHol cpene. B mporpamme mo Omosoruu Takxke
MOKa3aHbl BO3MOXHOCTH yueOHoro mpeamera «buonorus» B peanuzanuu Tpeboanuii ®I'OC
COO x mIaHupyEeMbIM JTUYHOCTHBIM, METAMIPEIMETHBIM U MPEJAMETHBIM PE3yJIbTaTaM 00yUYeHUS U
B (hOPMHUPOBAHMH OCHOBHBIX BHIOB YUEOHO-TIO3HABATEIHHOU JEATEIHHOCTH OOYYAIOUIUXCS T10
OCBOCHHMIO COJEpKaHUs OWOJIOTHYECKOTO O0Opa3oBaHUsT Ha YPOBHE CpeIHEro OOIIero
o0Opa3oBaHusl.

VY4eOHnblii npeamer «buonorus» Ha ypoBHE CpeaHEro oOIIero oOpa3oBaHMS 3aBEpIIACT

Ouosiornueckoe 00pa3oBaHUE B IIKOJE W OPUCHTUPOBAH HA PACIIUPEHUE U YIITyOJIeHUEe 3HAHUN



00y4aromuxcs 0 )KUBOM MPHUPO/IE, OCHOBAX MOJIEKYJISIPHOM U KJIETOYHOU OMOJIOTUH, SMOPHOJIOTUN
U OHMOJNIOTUM DPA3BUTHSA, TCHETHKH, CEJEKIHH, OMOTEXHOJIOTHUH, 3BOJIIOLUOHHOTO YYCHHS W
HKOJIOTHH.

Uzyuenue yuebHoro npeamera «buonorus» Ha yriayOjIeHHOM YpOBHE OPUEHTHPOBAHO Ha
MOJTOTOBKY 00YYaIOIIKXCS K MOCJIEAYIOIIEMY OTyUEHUI0 OMOJIOTUYECKOro 00pa3oBaHUs B By3ax
U OpraHu3alusX cpenHero mnpodeccuoHaabHOro obpasoBanus. OCHOBY €ro coaepXaHus
COCTaBJIIET CHUCTEMa OMOJOTMYECKUX 3HAHMUM, MOJYYCHHBIX MPH HM3YYCHHUU OOYYaIOUIMMUCS
COOTBETCTBYIOIIUX CHCTEMaTHYECKHX pa3/ieJioB OHOJIOTHM Ha YPOBHE OCHOBHOIO OOIIETro
obpazoBanus, B 10—11 kmaccax 3T 3HaHUS MOJTYYalOT pa3BUTHE. Tak, pacIIupPeHbl U YITyOJIeHBI
OMOJIOTHYECKHE 3HAHUS O PACTEHMSX, JKUBOTHBIX, Ipubax, OaKkTepusix, OpraHu3Me 4YelOoBeKa,
Oo0LIMX 3aKOHOMEPHOCTSX JKU3HM, JONOJHUTEIBHO BKJIIOYEHbI OWOJIOIMYECKUE CBEICHUS
MPUKIIATHOTO M TOMCKOBOTO XapakTepa, KOTOPhIE MOKHO HCIOJB30BaTh KaK OPUEHTHPHI IS
nocneayriero Beioopa npodeccun. BosmoxkHa Takke MHTErpanus OHOJIOTHYECKUX 3HAHHUM C
COOTBETCTBYIOIIUMHU 3HAHHSIMHU, ITOTYICHHBIMU 00yYaIOMUMUCS TIPH U3yUYeHUU (U3HKH, XUMUH,
reorpaduu 1 MaTEMaTUKH.

CrpykTypa mnporpammbl 1o ydeOHOMy mpenmery "buonorus" oTpaxaer cHUCTEMHO-
YPOBHEBBII M 3BOJIONUOHHBIN MOAXOABI K U3ydeHH0 Ouonoruu. CorjacHO UM, H3ydaroTcs
CBOICTBa U 3aKOHOMEPHOCTH, XapaKTEPHbIE JIJIS )KUBBIX CUCTEM PA3HOT'0 YPOBHSI OpraHU3alluy,
HBOJIIOIMMA OPraHUYECKOTO MHpa Ha 3eMjie, COXpaHEHHUs] OMOJIOTHYECKOTO pa3zHOoOpa3us
wianetel. Tak, B 10 kimacce W3ydaroTcs OCHOBBI MOJEKYJSIPHOM M KIETOYHOM Ouoyoruu,
SMOPHUONIOTUN ¥ OUOJIOTUU PAa3BUTHS, TEHETHKU U CEIEKIIUH, OMOTEXHOJOTHH U CHUHTETHUECKOMN
OMOJIOTUH, aKTyaJIM3UPYIOTCS 3HaHUS oOydaroluxcs Mo OOTaHMKE, 300JI0TMH, aHaTOMUH,
¢dbusmnonorun yenoBeka. B 11 kiacce m3y4aroTcsi 3BOJIIOIMOHHOE YYEHHE, OCHOBBI DKOJIOTHH U
ydeHue o buocdepe.

VY4eOublii mnpeamer «buonorus» mpu3BaH O00ECHEUNUTh OCBOCHHE OOYYaIOIIUMUCS
OMOJOTHYECKUX TEOpUM M 3aKOHOB, WUJEH, NPUHLMUIOB W TpaBWI, JIeKAllUX B OCHOBE
COBPEMEHHOM €CTEeCTBEHHO-HAay4YHON KapTUHBI MHpa, 3HAHUH O CTPOEHHWH, MHOrooOpazuu u
OCOOCHHOCTSIX KJIETKH, OpPTraHu3Ma, MOMYJSIWU, OHOIEH03a, IKOCHCTEMBI, O BBIIAIOIINXCS
HAYYHBIX JOCTHKCHHSIX, COBPEMEHHBIX HCCIECJOBAHMSIX B OHOJIOTHH, MPUKIATHBIX ACIEeKTax
Ouonoruuyeckux 3HaHWM. J[1s pa3BuTUS U moAAepkKaHHUsS MHTepeca 0OydaromMXxcsi K OMOJI0TUn
Hapsily €O 3HAYUTENIbHBIM 00bEMOM TEOPETUUECKOI0 MaTepuaa B COAEpKaHUHU MPOrPAMMBI IO
OMOJIOTUHN TPETYyCMOTPEHO 3HAKOMCTBO C HCTOpWEH CTAaHOBIICHUS W PA3BUTHS TOW WM MHOUN
obnacTu OMONOTHH, BKJIAJIOM OTEUECTBEHHBIX U 3apyOEKHBIX YUEHBIX B pEIIeHHE Ba)KHEHIIMX

OMOJIOTHYECKUX U IKOJIOTHYECKUX TTPOOIIEM.



[Ipn peanmzanuu gaHHOW TpOrpaMMmbl OyaeT 3a7eiCTBOBAHO OOOpYyIOBaHWE IIEHTpa
«Touka Pocray.

Llens u3yuenus yueOHoro npeamera «buonorus» Ha yriyOaéHHOM ypoBHE — OBIIAJICHUE
00y4JalIMMHUCS 3HAHUAMU O CTPYKTYPHO-(DYHKUIHMOHAIBHOM OpraHu3alliid >KUBBIX CHCTEM
pPa3HOro paHra u NpuoOpEeTeHNe YMEHU NCIIOIb30BaTh 3T 3HAHUA B (POPMUPOBAHUM UHTEpEca K
onpeaenéHHoN 00macTu MpodecCHOHALHON NIeATENBHOCTH, CBS3aHHOW C OWOJIOTHEH, WU K
BBIOOpY yueOHOT0 3aBeIeHHs I TPOJAOIDKEHUS OHOJIOTHYECKOT0 00pa30BaHuU.

Joctuxenue 1nenu u3ydeHus ydeOHoro npeamera «buosnorus» Ha yriiyoaéHHOM ypoOBHE
o0ecrieunBaeTcs peleHrueM CIEeIYIOIUX 3a1au:

OCBOCHHE OOYYAIOIMMHUCA CHUCTEMBbI  OHOJIOTMYCCKUX  3HAHWH: 00  OCHOBHBIX
OMOJIOTHYECKUX TEOPHSX, KOHLEMUIMSIX, TMIOoTe3aX, 3aKOHaX, 3aKOHOMEPHOCTAX M IpaBUIIaXx,
COCTaBISIIOLIMX COBPEMEHHYI) ©CTECTBEHHO-HAyYHYI0 KapTUHY MHpa; O CTPOCHHH,
MHOT000pa3uu U OCOOEHHOCTAX OMOJNOTMYECKHX CHCTEeM (KIJIeTKa, OPraHu3M, MOIYJIALUs, BHI,
OmoreorieHo3, Owocdepa); O BBIJAIOIIMXCS OTKPBHITUSAX W COBPEMEHHBIX HCCIICIOBAHUSIX B
OuoJioruu;

O3HAKOMJICHHE  OOYyYaromMxcsi C  METOJAaMHU  TO3HAHUA  JKUBOH  MPHUPOABIL:
MCCJIEIOBATEILCKUMU METOAaMH OUOJIOTHUECKUX HAyK (MOJEKYJISPHON M KIETOYHOU OMOJIOTHH,
AMOpHUOJIOTUN ¥ OWOJIOTUH PAa3BUTHS, TEHETUKU U CENEKIUH, OMOTEXHOJIOTUU U CUHTETHUECKOMN
OMOJOTUM, TAaJCOHTOJOTHH, DSKOJOTMH); METOJaMH  CaMOCTOSITEIBHOIO  MPOBEIEHUS
OMOJIOTHYECKUX HCCIEIOBaHUN B J1abOpaTopuud M B IpHpoje (HaONoJeHHe, H3MEpeHHe,
HKCIEPUMEHT, MOIECTUPOBAHNE);

OBJIaJIcHUE OOYYaIOIUMUCS YMEHMSIMH: CaMOCTOSITEIbHO HaXOAWTh, aHAIM3UPOBATh U
MCIIOJIb30BaTh OMOJIOTNYECKYI0 HH(POPMAIINIO; MOIb30BATHCS OMOJIOTHYECKON TEPMUHOIOTHEN U
CUMBOJIMKOM; YCTaHABIMBATh CBSA3b MEXK/IY Pa3BUTHEM OUOJIOTHH U COIIMATTbHO-9KOHOMUYECKUMU
¥ HKOJIOTHYECKUMU IpoOIeMaMH YeJI0BEYECTBA; OLIEHUBATH MTOCIIE/ICTBUS CBOEH eI TEIbHOCTH 110
OTHONICHHIO K OKpY)Kalollel MNpUPOAHON cpene, COOCTBEHHOMY 370POBBIO M 370POBBIO
OKpYXaloIMX JI0Jei; OOOCHOBBIBATH M COOJIOJATh MeEpPbl MPOPUIAKTUKHA HH(EKITMOHHBIX
3a0oneBaHMi, MpaBUJIa TOBEACHUS B NpUpPoAe U obecredeHUs: Oe30MacHOCTH COOCTBEHHOU
JKU3HEACITENIbHOCTH B YPE3BbIUAWHBIX CUTYaIUsX MPUPOJHOTO M TEXHOTEHHOIO XapakTepa;
XapaKTepU30BaTh COBPEMEHHbBIE HAyUHbIE OTKPBHITHS B 00J1aCTH OMOJIOTHH;

pa3BUTHE y O0YYaIOUINXCS WHTEIUIEKTYaJIbHbIX U TBOPYECKUX CIIOCOOHOCTEW B Impoliecce
3HAKOMCTBA C BBIJAIOIIUMUCS OTKPBITHSIMH M COBPEMEHHBIMU HCCJICIOBAHUSMHU B OWOJIOTHH,
pelaeMbIMH €10 IIpoOJIeMaMy, METOJOJIOrHel OMOJOTHYECKOro HCCIeIOBaHUs, MPOBEICHUS

OKCIICPUMCHTAJIBHBIX HCCHCHOBaHHﬁ, PEIICHHUA OMOJIOTHYECKHUX 3aga4, MOACIUPOBAHUA



OMOJIOTHYECKUX 0OBEKTOB M TPOIIECCOB;

BOCIIMUTAHHUE Y OOYYArOIIMXCSl [IEHHOCTHOTO OTHOIICHHS K JKUBOW MPHUPOJC B IEIOM H K
OTHENbHBIM €€ O00beKTaM U SBJICHUSAM; (OpPMUPOBAHME HKOJOTHYECKOW, TE€HETUYECKOH
rPaMOTHOCTH, OOIIEH KyJIbTYphl MOBEACHHS B IPUPOJE; MHTEIPAllMH €CTECTBEHHO-HAYyUHBIX
3HAHUM;

npuobpereHne 00y4YaroIUMHUC KOMIIETEHTHOCTH B PAllMOHAIBHOM IPUPOIOTOIH30BAHUT
(coOnrosmenue mpaBWJI TOBEACHHS B MPHUPOJE, OXPaHbl BHUIOB, AKOCHUCTEM, OHOCHEpHI),
COXPAaHEHUU COOCTBEHHOTO 3[0POBBS M 3JI0POBBSl OKPYKAIOIIUX JIOAeH (coOntoneHus mep
npodunakTuky 3a060aeBaHmii, o0ecnedyeHrne 0€30MacCHOCTH KUZHEIEATEIIbHOCTH B Upe3BbIUaiHbIX
CUTYalUAX IPUPOIHOTO U TEXHOTEHHOI'0 XapaKTepa) Ha OCHOBE MCIOIb30BaHUS OMOJIOTrMYECKUX
3HAHUN U YMEHUU B IOBCEIHEBHOM )KU3HH;

CO3JaHHME YCJOBHMM [UIi OCO3HAHHOTO BHIOOpPAa OOYYaAIOIIUMUCS WHIUBUIYaTbHOU
o0pa3oBaTeNbHONl  TPAEKTOpUH, CHOCOOCTBYIOUIEH mMoOcienymomeMy IpodhecCHOHATbHOMY
CaMOOTIPE/ICTICHUIO, B COOTBETCTBUM C HWHIWBHAYAJIbHBIMH HWHTEpPECAMU M TOTPEOHOCTSIMU
peruoHa.

OOmiee 4muClIO YacoB, OTBEACHHBIX Ha HM3ydyeHUE OHOJIOTMU Ha YriyOJIEHHOM YpOBHE
cpemHero ooiiero oopasoBanus, cocrabiser 204 gaca: B 10 kinacce — 102 yaca (3 yaca B HeJIeqo),
B 11 ximacce — 102 gaca (3 gaca B Henenio).

OT60p Oopraun3anuoOHHBIX (OPM, METOJIOB M CPEICTB 00YUEHUsI OMOJIOTHUN OCYIIECTBIISIETCS
¢ yuéTtoMm crienupuKa ero CoAep KaHus U HAIMpPaBICHHOCTH Ha MPOJOHKEHHE OHOJIOTHMYECKOTO
00pa3oBaHUs B OPTaHU3ALUIX CPETHETO MPOGECCHOHATBHOTO U BBICIIIETO 00pPa30BaHMUS.

OO0s3aTeNnbHBIM YCIOBHEM IMPH O0y4YeHUHM OMOJIOTMH Ha yriyOJEHHOM YpOBHE SIBJISETCS
MpOBEJCHUE J1AaO0OpaTOPHBIX U TMpakTH4Yeckux pabor. Takke yuactue OOydarOmIMXCs B
BBITIOJTHEHUH POEKTHBIX U Y4eOHO-UCCIIeI0BATENIbCKIX pa0oT, TEMATHKA KOTOPBIX OMPEeNsaeTcs
YUHUTENIEM Ha OCHOBE UMEIOLINXCSI MAaTEPUAIBHO-TEXHUYECKHUX PECYPCOB U MECTHBIX HMPUPOIHBIX

YCJIOBUU.



COIEPKAHUE OBYYEHUSA
10 KUIACC

CopepxaHue IPOrpaMMbl, BBIIEICHHOE  KYPCUBOM, HE BXOAUT B  IPOBEPKY
rocyJIapcTBeHHOM uToroBout arrecranuu (I'MA).

Tema 1. buojsiorusi Kak HayKa

CoBpeMeHHass OMOJIOTHSI — KOMILJIGKCHAs Hayka. KpaTkas mcTtopusi pa3BUTHS OHOJIOTHH.
buonornueckne Hayku W u3yyaemble UMH TpoOsiembl. DyHAaMeHTalIbHBIC, MPUKIATHBIE U
MOMCKOBBIC HAYYHBIE UCCIIEOBAHUS B OMOJIOTUH.

3naueHue Ouosoruu B (HOPMHPOBAHMH COBPEMEHHOH €CTECTBEHHO-HAy4YHON KapTUHBI
mupa. [Ipodeccun, cBs3annble ¢ Gnonorueil. 3HayeHne OMOJIOTHH B IPAKTHYECKON JIEATEIILHOCTH
YyeJIoBeKa: MEUIIMHE, CEIbCKOM X035HCTBE, IPOMBIIIIEHHOCTH, OXPaHE IPUPOJIBI.

JdeMoHcTpannmn

[Toptpetsr: Apucrotens, Teodpact, K. JIlunneit, XK. b. Jlamapk, Y. Japsun, Y. I'apsei, I
Mengens, B. U. Bepnanckwii, U. I1. I1anos, 1. 1. Meunukos, H. 1. Baswios, H. B. Tumodees-
Pecosckuit, [Ix. Yorcon, ®@. Kpuk, /I. K. benses.

Tabmuiel u cxembl: «CBsi3b OMONIOTUU C APYTUMHU HayKaMu», «CrucreMa OHOJOTHYECKHX
HayK».

Tema 2. ’KuBble cucTeMbI U X H3y4YeHHE

JKuBbie cucTeMbl Kak mpeaMeT uzydeHus ouonoruu. CBOWCTBA KUBBIX CUCTEM: €IUHCTBO
XUMHUYECKOTO COCTaBa, JIUCKPETHOCTh M 1LIEJIOCTHOCTb, CJOKHOCTh M YHOPSAIOYEHHOCTH
CTPYKTYpBI,  OTKpPBITOCTb, = CAMOOpPraHMU3alus, CaMOBOCHPOU3BEIAEHUE, PA3APAKUMOCTb,
W3MEHYHBOCTH, POCT U Pa3BUTHE.

YpoBHM OpraHu3aldd JKUBBIX CHCTEM: MOJEKYJSAPHBIA, KIETOYHBIA, TKAHEBbIN,
OpraHU3MEHHBIM, MOMYJIALIMOHHO-BUIOBOIA, HKOCHUCTEMHBIN (OmoreoneHOTHYECKUIT),
ounoctepnsiid. [Iporeccsl, mpoucxoasmue B KUBBIX cucTeMax. OCHOBHBIE MPU3HAKH KUBOTO.
Kusznb kak popma cymecTBoBaHus MaTepuu. Hayku, uzydaromniue KUBbIE CUCTEMBI Ha Pa3HBIX
YPOBHSIX OpTaHHU3AIUH.

W3ydenue xuUBBIX cUCTeM. MeToabl Omonorndeckoil Hayku. HabmioneHue, m3MepeHue,
AKCIIEPUMEHT, CUCTeMaru3anusi, MeraaHanu3. lloHsTHe O 3aBUCMMONI M HE3aBUCUMOU
nepemeHHoil. [lmanmpoBanme »skcnepumenrta. [loctaHoBka M mpoBepka rumote3. Hynesas
runore3a. [lonstue BEIOOPKU U €€ gocTOBepHOCTh. Pazdpoc B 6uonorndeckux JaHHbIX. OlieHKa
JIOCTOBEPHOCTH MOJYYEHHBIX Pe3yabTaToB. [IpHUMHBI MCKaKEHUSI PE3YyIbTATOB SKCIEPUMEHTA.
[ToHsiITHE CTATUCTUYECKOTO TECTA.

JleMmoHCTpauMu



Tabmuupl n cxembl: «OCHOBHBIE TPU3HAKU JKU3HW», «bHONOrHuYeckne CUCTEMBD»,
«CBoiiCcTBa KUBOW MaTepumn», « Y pOBHU OpraHu3alluu KUBOH NpUpoab», « CTpOEHHE )KUBOTHOU
KIIETKN», « TKaHH )KMBOTHBIX», «CUCTEMBI OPraHOB YEJIOBEYECKOIO OpraHu3May, «broreoneHos»,
«buocdepay, «MeToabl U3yUeHUs! KUBON IPUPOIBD.

Ob6opynoBanue: 1aboparopHoe 000py10BaHKE AJIs IPOBEACHUS HAOIOACHUHN, U3MEPEHHUH,
IKCIIEPUMEHTOB.

IIpakTnyeckas padora «lcnonp30BaHuE pa3IMYHBIX METOAOB IPU H3YyUYEHUU KUBBIX
CUCTEM.

Tema 3. buosorus KjieTrku

Knerka — crpykrypHO-(OyHKIIMOHABHAS €IMHULIA JKUBOTO. VICTOpHS OTKPBITHS KIETKH.
Paboter P. I'yka, A. JleBenryka. Knerounas teopust (T. IBann, M. Illnelinen, P. Bupxos).
OcHOBHBIE TIOJIOKEHUS COBPEMEHHON KJIETOYHOU TEOPUHU.

Metonbl MOJEKYJISIpHOW M KJIETOYHOM OMOJIOTMH: MHUKPOCKONHUSA, Xpomartorpadus,
IeKTpodope3, METOJA MEUYCHBIX aroMoB, AW(QEepeHIraTbHOe IEHTPUPYTHPOBAHUE,
KyJIbTUBUPOBAHUE KJIETOK. M3yueHue @uxkcuposannvlx Kiemox. DAEKTPOHHAS MHUKPOCKOIIHSL.
Kongokanvnaa mukpockonus. Bumanvroe (npusicusnennoe) usyuenue Kiemox.

JdeMoHcTpannmn

IToptpertsr: P. I'yk, A. JleBenryk, T. IlIBann, M. [llnelinen, P. Bupxos, K. M. bap.

Tabmuipl 1 cxembl: «CBETOBOM MHKPOCKOI», «JIEKTPOHHBI MHKpockom», «Mcropus
pa3BUTHS METOJIOB MUKPOCKOIIUI.

OO6opynoBaHMe: CBETOBOM MHUKPOCKON, MHUKpONpEnapaThl PacTUTEIbHBIX, )KUBOTHBIX H
OakTepuaIbHBIX KIETOK.

IpakTuyeckass padora «l3ydeHue MeETOMOB KJIETOUHON Oumosioruu (Xpomarorpadusi,
anekTpodopes, nudpdepenmansHoe eHTpudyruposanue, [TLP)».

Tema 4. XumMnueckasi Opranu3anus KJIeTKH

XUMUYECKUN COCTaB KIETKU. Makpo-, MUKpPO- U YJIbTPAaMUKpPOIJIEMEHTh. Boga u e€ ponp
KaK pacTBOpHUTENS, peareHTa, y4yacTHe B CTPYKTYPHUPOBAaHUHM KIETKH, TEIUIOPEryJIsLuu.
MuHepaJibHbI€ BEIIECTBa KJIETKHU, UX OHoJIornyeckas pojib. Posib KaTHOHOB U aHMOHOB B KJIETKE.

Opranuyeckue BElECTBA KIETKU. buosornyeckue noiaumepsl. besnku. AMUHOKUCIOTHBIN
coctaB OenkoB. CTpykTypbl OenkoBoil Monekynbl. [lepBuuHas cTpykTypa Oenka, menTuaHas
CBs3b. BTOpuuHas, TpeTuyHas, yeTBepTHUYHAs CTPYKTypbl. JleHarypanus. CBoicTBa OENKOB.
Knaccugukarus 6enkos. buonorunueckue Gpynkiuu 6enkos. [lpuonut.

VYraeBoasl. MoHOCaxapuabl, AUCaXapy/Ibl, OJIMTOCaxapusl U nonucaxapuasl. OOmui miaxn

CTpOoeHHS U (PU3UKO-XUMHUYECKHE CBOMCTBA YIJIeBOJ0B. buonoruueckue GyHKINU YTI€BOIOB.



Jlunuae!. IMuapodunsHO-THIPOPOOHBIE  CBOMCTBA. Knaccudukammst  nmunmmos.
Tpurnunepunasl, GochoaunuIbl, BOCKU, cTepousl. buonornyeckue Gpynkunu aunuaos. O6mue
CBOMCTBA OHMOJOTMYECKMX MeMOpaH — TEKy4YecTh, CIOCOOHOCTh K CaMO3aMBIKAHUIO,
MOy IPOHUIIAEMOCTb.

HykneunoBbie kucnotel. JJHK u PHK. CtpoeHue HyKJIE€MHOBBIX KUCIOT. HyKiI€OTHIIBI.
[Mpunmun kommiuementapuoctu. [Ipasuno Yapradda. Crpykrypa JAHK — nBoiinas crupaib.
Mecronaxoxaenue u 6nonornyeckue ¢pyunknu JHK. Buast PHK. @ynkuun PHK B kietke.

Crpoenne monekyiasl AT®. Makposprudyeckue cBa3u B moiiekysie AT®. buosornyeckne
¢bynkuun  AT®. BoccraHoBiIeHHBIE TEPEHOCUYMKH, HUX (YHKIUU B KIeTKe. [[pyeue
HyKIeo3uompugocgamol (HT D). CexBenupoBanne  JIHK.  Memoowr  eenomuxu,
MPAHCKPUNIMOMUKU, NPOMEOMUKU.

CrpykTypHas Ouonorus: OMOXUMHUYECKHEe U OMO(pU3MYECKHE HCCIECIOBAHHS COCTaBa U
MPOCTPAHCTBEHHON CTPYKTYypbl OuoMmonekyn. Modenuposanue cmpykmypsvl U @QYHKYui
OuoMONeKy u ux komniekcos. Komnvromepnulil Ouzaiin u opeanuieckuti Cunme3s OUOMONIEKYL U UX
HENpUpoOOHbIX AHANO208.

JdeMoHcTpannmn

[Toptpetst: JI. [Tonunr, Jxx. Yorcon, ®@. Kpuk, M. Yunkunc, P. ®panknun, @. Canrep, C.
IIpy3unep.

Huarpammbl:  «PacnpenesieHue XMMHYECKHX JJIEMEHTOB B  HEXUBOW MIPUPOIEH,
«PacnpeeneHre XuMUYECKUX HJIEMEHTOB B JKMUBOU MPUPOJIEN.

Tabmuel u cxembl: «llepuogndeckas TabmuIa XUMHUYECKHUX JJIEMEHTOB», «CTpoeHHe
MOJIEKYJbl BOJBI», «BemectBa B cocraBe OpraHu3MoBy», «CTpoeHHE MOJEKYJbl Oenkay,
«CTpyKTypbl O€nKoBOW MoOJEKynb», «CTpoeHHEe MOJIEKYJ] YIieBoaoB», «CTpoeHue MOJeKyl
munuaoBy, «HyknennoBbie kucinotey», «CtpoeHue mosekyiasl ATO».

O6opynoBaHue: XuMUYecKas ocyia ¥ 000pya0BaHUE.

JladopaTopnasi padora «O0HapykeHHE O0EITKOB C TTOMOIIBIO KAYE€CTBEHHBIX PEAKIIHIN.

JladopaTopnasi pa6ora «VcciemoBanne HyKJIEHHOBBIX KUCIIOT, BBIIEICHHBIX W3 KIETOK
Pa3IMYHBIX OPTaHU3MOB.

Tema 5. Ctpoenune u GyHKINH KICTKH

Tumel KJIETOK: dyKapHOTHYECKass W MpokapuoTudeckas. CTpyKTypHO-(pYHKITMOHAIbHBIE
00pa3oBaHMs KIETKH.

CtpoeHue mpoKapuOTHUECKON KieTku. KietouHas creHka OakTepuid ©  apXew.
OcoOeHHOCTH CcTpOeHUs TeTepoTpodHO U aBTOTPO(PHON MPOKAPUOTUYECKUX KIETOK. MecTo u

POJIb MPOKAPUOT B OHUOIEHO3aX.



Crpoenne u QPyHKIIMOHUPOBAHHUE DYKAPHOTUUYECKOW KieTku. [lnazmarnueckas meMOpana
(mnazmanemma). CTpykTypa Iula3MaTHueckoil MeMOpaHbl. TpaHCIIOPT BELIECTB 4Yepes
IUIa3MaTHYECKyI0 MeMOpaHy: maccUBHBIN (muddysus, obneruéuHas nud¢ys3usi), aKTUBHBIN
(mepBUYHBIA M BTOPUYHBIA aKTUBHBIA TpaHcmopT). Ilomynponuriaemocts MemOpanbl. Pabota
HaTpUIl-KaJIMeBOro Hacoca. DHAOLMUTO3: MUHOLUTO3, parounTo3. Dk3ouuTo3. Knerounas creHka.
CrtpykTypa v QyHKIUN KIETOYHOU CTCHKH pacTEHUH, rprOOB.

Huronna3zma. Llutozons. Lutockener. [IBuwxkenue mutomiazmbl. OpraHoujpl KIETKH.
OnHomMeMOpaHHBIC OpraHOMBI KJICTKU: 3HAoIazMarnueckas cetb (DIIC), anmapat [osbmku,
JU30COMBI, UX CTpOeHHE U (QyHKUUHU. B3anMMOCBS3b OJHOMEMOpAHHBIX OPIaHOMJOB KIIETKH.
CrpoeHue TIpaHyJsSIpHOTO peTukyiayMa. Mexanusm wuanpasnenus o6enxos 6 JIIIC. Cunres
pactBopuMbIX  OenkoB. CuHTE3  KIETOUHBIX MeMOpaH. Inankuii  (arpaHyssipHbIN)
sH0IUIa3MaTHUecKuil petukynyM. CekperopHas QyHkuus annapata ['onbmpku. Moougdhuxayus
benxos 6 annapame I onvoacu. Copmuposka 6enkog 6 annapame I o1v02cu. TpaHCHIOPT BEIIECTB
B KjeTke. Bakyoinu pacturenbHbiX KieTok. Kiierounslii cok. Typrop.

[TosryaBTOHOMHBIE OpPraHOWbBl KJIETKH: MHUTOXOHIPUH, IIACTUIBL. [Ipoucxoorcoenue
mumoxonopuui u niacmuo. Cumbdbuocenez (K.C. Mepeockosckuii, JI. Mapeynuc). CTpoeHue u
GyHKUMHM MHUTOXOHApUH U mactui. IlepBUuHbIE, BTOPUYHBIE M CIIOXKHBIE ILIACTUABI
(OTOCUHTE3UPYIOLIUX JYKApUOT. XJIOPOIUIACTHI, XPOMOIUIACTHI, JIEWKOIJIACTHl  BBICHIMX
pacTeHuM.

HememOpannble opranouab! kieTku CTpoeHne M (YHKIMH HEMEMOPaHHBIX OpraHOWI0B
kiaeTku. Pubocombl.  IIpomesxcymounvie  ¢hunamenmsi. MUKpodUIAMEHTBL. AKmuHo8bie
Muxkpogunramenmol. MBbIIIEUHBIE KIETKU. AKMUHOBbIE KOMNOHEHMbl HEMbIULEYHbIX KIemOK.
Muxkpotpy0Oouku. Knetounsiii mneHtp. CTpoeHHEe U [BUKEHHE JKI'YTUKOB M PECHHYEK.
MuxkpoTpyOouku nutoriasmel. Llentpuons. benku, accoyuuposannuvle ¢ Mukpoguramenmamu u
muxpompyboukamu. Momopuvie 6enxu.

Anpo. OOosouka sApa, XPOMATHUH, KApUOILIa3Ma, SAPBIIKH, UX CTPOECHHE U (YHKIUU.
SAnepusiii 6enkoBbIl MaTpukc. [IpocTpaHCTBEHHOE pacloioXKeHHe XpOMOCOM B MHTepha3zHOM
aape. dyxpomamun u eemepoxpomamut. benku XpomMaTHHa — THCTOHBL. /Junamuxa s0epHol
06010uKU 8 MUmo3e. oepHulii mpaHcnopm.

Knerounsle  BkitoueHusi. CpaBHHUTENbHAsh  XapaKTEpPUCTHKA  KIETOK  JYKapUOT
(pacTUTENbHOM, KUBOTHOM, FPUOHOI).

JleMoHCTpanun

IToptpetsr: K.C. MepexkoBckuid, JI. Maprymuc.

Tabmumpl 1 cxembl: «CTpoeHHE SyKapUOTHUYECKOW KJIETKW», «CTpPOCHHE >KUBOTHOMN



KJIETKW», «CTpOE€HUE paCTUTENBHON KIETKN», «CTpOEeHUE MUTOXOHIpUN», «SAapo», «CtpoeHne
IIPOKAPUOTUYECKOMN KIIETKM.

OO0opyoBaHMe: CBETOBOM MHKPOCKOIN, MMKpPOIIPENapaTbl PacTUTEIbHBIX, >KMBOTHBIX
KJIETOK, MUKpOMpernaparbl 0aKTepuaibHbIX KIETOK.

JlaGopaTtopHas padora «/3yueHne cTpoeHHs KJIETOK pa3IuYHbIX OPraHUu3MOBY.

IIpakTnyeckas padora «/3ydeHne CBONCTB KIIETOYHONH MEMOpaHBD».

JlabopaTopnas padora «VccnenoBaHue mia3mMoiu3a U AEMIIA3MOJIM3a B PaCTUTENIbHBIX
KJIIETKax».

IIpakTuyeckas padora «/3ydyeHnue ABMKEHUS HUTOIIA3MbI B PACTUTENIBHBIX KIETKAX».

Tema 6. O0MeH BellecTB U NpeBpallleHUe JHEPTHH B KJIeTKe

AcCUMMIISIHS ¥ JUCCUMWIALUS — B CTOPOHBI MeTabonm3ma. Tumsl oOMeHa BEIIEeCTB:
aBTOTPO(HBIN U FeTepOTPOPHBINA. YUacTHe KHUCI0pOoia B OOMEHHBIX Mpolieccax. JHEPreTHIecKoe
obecnieuenue kinetku: npespamieHue ATD B oOMeHHBIX Tporieccax. DepMeHTaTUBHBINA XapakTep
peakiuil KIeTo4yHoro Meradosm3ma. GepMeHThI, UX CTPOCHHE, CBOMCTBA U MEXaHU3M JICUCTBHUS.
Kodepmentsr. Otinuunst GepMEHTOB OT HEOPTaHMYECKUX KaTalIn3aTopoB. bemku-akTHBaTOpHl U
OeNKU-UHTHOUTOPBI. 3aBUCHUMOCTh CKOPOCTH (PEpMEHTATHBHBIX pEaKUUid OT pa3IMYHBIX
(bakTopoB.

IlepBUYHBII CHUHTE3 OPraHWYECKMX BEIIECTB B KieTKe. POTOCHHTE3. AHOKCUSEHHbIU U
oxcueenHvlll  pomocunmes y baxmepuu. Ceemocoduparowue nueMeHmsvl U NUSMEHMbl
peakyuonHoz2o yenmpa. Ponb xyopomiactoB B mpouecce (ortocuHTe3a. CBETOBas U TEMHOBas
da3el. Pomoovixanue, Csz., Cs- u CAM-munvr pomocunmesa. IpoyKTUBHOCTb (HOTOCHHTE3A.
BnusHue pa3nuyHbIx GaKToOpoB Ha CKOPOCTh (POTOCUHTE3a. 3HAUeHHUE (DOTOCHUHTESA.

Xemocunte3.  PazHooOpa3zue  OpraHM3MOB-XEMOCHHTETHUKOB:  HHUTPUDHUIIUPYIOIINE
OakTepuH, xKeae300aKTepuu, cepodaKkTepun, BOJOPOAHbIE OaKTepuH. 3HaU€HHEe XeMOCHHTE3A.

AnHaspoOHble opranu3Mbl. Busabsl 6poxenus. [IpoaykTel OpokeHHs M MX HUCHOJIb30BaHUE
YEJIOBEKOM. AHa’pOOHBIE MHUKPOOPTaHU3MBI KaK OOBEKTHI OMOTEXHOJIOTHMH M BO30YAWTENN
Oose3Hei.

AdpoOHBIE OpraHM3Mbl. OTambl 3HEPreTHYecKoro oobmeHa. IloaroToBUTENbHBIA STarl.
['mukonn3 — 6€CKUCIOPOAHOE pacUIeTIICHUE TIHOKO3BI.

buonoruueckoe okucieHue, Wik KIETOYHOE JibIxaHue. Poib MUTOXOHIpUI B mpoleccax
O6uonoruueckoro okucienus. Luxinuyeckue peakuuu. OkucauTenbHoe ¢GocPopHINpOBaHUE.
Duepeus membpannoeo epaduenma npomonos. Cunwmes ATD: paboma npomownnou ATO-
cunma3svl.  llpeumymiectBa a’poOHOro myTH OOMEHa BELIECTB Iepel  aHadPOOHBIM.

D hEeKTUBHOCTH YHEPTETUIECKOTO OOMEHA.



JleMoHCTpauMu

[Toprpetsr: [Ix. [lpuctiu, K. A. Tumupszes, C. H. Bunorpanckuii, B. A. Durensrapar, I1.
Murtuen, I'. A. 3aBap3uH.

Tabmumpl 1 cxeMbl: «DOTOCHHTE3», «DHEpreTHYecKuid oOMen», «buocuHTe3 Oenmkay,
«Ctpoenue GpepMeHTay, «XeMOCHHTE3Y.

O6opyioBaHME: CBETOBOM MUKPOCKOII, 000PYAOBaHUE ISl IPUTOTOBJIEHUS TIOCTOSHHBIX U
BPEMEHHBIX MUKPOIIPEIapaToB.

JladopaTopHasi pa6ora «/3yueHne KaTaIMTHUECKOW aKTUBHOCTH (DEPMEHTOB (Ha IPUMEpE
aMUJIa3bl WK KaTajaasbl)y.

JladbopaTtopnasi padora «l3yueHue (QepMEHTAaTUBHOTO pACIICIJICHUS TEPOKCHUIA
BOJIOPO/Ia B PACTUTEIBHBIX U )KUBOTHBIX KJIETKAX).

JlabopaTopnasi pabora «CpaBHeHuE Mpo1ieccoB (POTOCHHTE3A M XEMOCUHTE3a».

JlabopaTopnasi pabora «CpaBHEHUE MPOIECCOB OPOKEHUS U JBIXAHHS.

Tema 7. HaciencrBenHast HHpopMauus U peaju3anus eé B KJIeTKe

Peakiiuu matpuunoro cunresa. [IpuHIIUIT KOMIUIEMEHTAPHOCTH B PEAKIUAX MATPUUYHOTO
cuHTe3a. Peanuzanus HacienCTBEHHOW WHQpoOpMauu. ['eHeTHYecKuil KoJ, ero CBOWCTBA.
Tpanckpunuus — Matpuunblid cuate3 PHK. [IpuHImne TpaHCKpUNIMU: KOMILJIEMEHTApHOCTb,
aHTUNAPaIEIbHOCTh, aCUMMETPUYHOCTh. Cospesanue mampuunvix PHK 6 sykapuomuueckoii
knemxe. Hexooupyrowue PHK.

Tpancnsanus u e€ stansl. Yuactue TpaHcnopTtHeix PHK B GuocunTtese Genka. YcioBus
OounocunTe3a 6enka. KogupoBanue aMuHoKucioT. Ponbs pubocom B 6uocuHTe3e Oenka.

Coepemennvie npedcmasnenus o cmpoenuu 2enog. OpraHu3anus TeHoMa y NMPOKapuoT U
9yKapuoT. Perynsuust akTHBHOCTH T'eHOB y IpokapHoT. ['unoresa onepona (®. Kaxo0, XK. Mano).
MonexynapHvlie Mexanusmvl 3Kcnpeccuu 2eHos y sykapuom. Ponv xpomamuna 6 pe2ynsayuu
pabomul 2enos. Perynsains 0OMEHHBIX MPOIIECCOB B KiieTke. KieTouHslii roMeocTas.

Bupycer — HekneTounbie GOpMbI KU3HU U 0OMUTaTHBIC Mapa3uThl. CTpOEHUE MPOCTHIX U
CJIIOKHBIX BHPYCOB, PETPOBUPYCOB, OaktepuodaroB. Kusnenmwiii yuxn J{HK-cooeporcawux
supycos, PHK-cooeporcawux supycos, bakmepuogazos. Obpamuas mpanckpunyus, peeepmasa,
unmezpasa.

BupycHslie 3a001eBaHus YeTI0BeKa, )KUBOTHBIX, pactenuii. CIT1/], COVID-19, cormansabie
1 MEJUITUHCKHE TPOOJIEMEI.

Buoungopmamura: unmeepayus u ananuz 6onvuux maccusog («bigdatay) cmpyxmypruvix
buonocuueckux oannvix. Hanomexunonozuu 6 buonozuu u meouyune. Ilpoepammupyemoie pynxyuu

benxos. Cnocobvl 0ocmasku 1eKapcma.



JleMoHCTpauMu

[Toptpetsr: H. K. Konbuos, /1. Y. IBaHOBCKUI.

Tabmuer u  cxembl:  «buocuHTes Oenka», «leHeTmueckwii kom», «Bupyce,
«bakrepuodarm».

IIpakTnyeckas padora «Co3nanue MOJICIH BUPYCay.

Tema 8. ’/KuzHeHHBbIH UK KIETKH

Krnerounsnii nmuki, ero mepwoisl u perymsmus. MaTepdaza u mmuro3. OcobeHHOCTH
poleccoB, nporekatronux B uHTepdase. [logroroska kietku Kk aenenuto. [Ipecunrernyeckuit
(IOCTMUTOTUYECKHI), CUHTETUYECKUH M TMOCTCUHTETUYECKUI (MPEMUTOTUYECKHUI) MEePUOIbI
uHTEpPasbl.

Marpuunsiii  cunre3 JHK -  pemumkanusa. [lpunnuner  perumkanumn — JJHK:
KOMIUIEMEHTAPHOCTb,  IOJYKOHCEPBAaTUBHBIA  CUHTE3, AHTUIIAPAIUIEIBHOCTh. MexaHu3m
permnkauuu JJTHK. Xpomocomsl. CTpoenne xpoMocom. Teraomepsl U TenoMepasa. XpoOMOCOMHBII
HA0Op KJIETKU — KApUOTHUIL. JIMIUIOMAHBIA U ramIouIHbI HaOOpBl XpOMOCOM. ["'oMoOIOrn4HbIE
XpOMOCOMBI. [10J10BBIE XPOMOCOMBI.

Henenune kierku — mMuto3. CTagum MHUTO3a W NMPOUCXOJSAUIME B HUX IpoLECCHl. THIIbI
muto3a. Kapuokunes u nutokunes. buonornueckoe 3HaueHHE MUTO3a.

Perynsuus muroTHueckoro uukia kietkd. [Iporpammupyemast kietodyHas rulenp —
aronTo3.

Knerounoe sapo, XpoMocombl, (hyHKIIMOHANBHAS TeHOMUKA. Mexanuzmul npoaughepayuu,
ougpepenyuposxu, cmapenus u eubenu kiemox. «Lugpposasn knemrka» — 6uoungopmamuueckue
Mooenu hYHKYUOHUPOBAHUSL KILEMKU.

JleMoOHCTpanun

Tabmuubl u cxembl: «KU3HEHHBIM LUK KIeTKW», «MuT03», «CTpoeHHE XpOMOCOMY,
«Penmuxanmsa JJHK».

O6opynoBaHue: CBETOBOM MHUKPOCKOI, MHUKpompenaparbl: «MHTO3 B KIETKax KOpelIka
TyKay.

JlabopaTopnasi pabora «/3ydeHne XpoMOCOM Ha FOTOBBIX MUKpOIIpEnapaTaxy.

JlaGopaTopnas pabora «HabmiogeHne mMHuTO3a B KJIETKaX KOHYMKA KOpelIKa Jiyka (Ha
TOTOBBIX MUKPOTIPEIIapaTax ).

Tema 9. Ctpoenue u pyHKIIMH OPraHU3MOB

Buonornyeckoe  pazHooOpazue  opraHuzMoB.  OJHOKJIETOUHBIE,  KOJIOHHAJbHBIE,
MHOTOKJIETOYHbBIE OPTaHU3MBI.

OcobeHHoCcTH CTPOCHUSA MU XKXUBHCACATCIIBHOCTU OJHOKJICTOYHBIX OPraHU3MOB. BaKTepI/II/I,



apxeu, OJIHOKJIETOYHbIE IPUOBI, OJHOKIETOUHBIE BOJIOPOCIIH, Ipyrue NpoTucTsl. KojgoHuanbHbie
OPTraHU3MBbl.

BzauMocBs3b yacTeii MHOTOKJIIETOYHOIO OpraHu3Ma. TKaHHW, OpraHbl U CUCTEMBI OPTaHOB.
OpranusMm Kak equHoe nenoe. ['omeocras.

Tkanu pacrenuit. Tunel pacTUTENbHBIX TKaHe: oOpa3oBaTenbHas, MOKPOBHAs,
MPOBOJSINAsI, OCHOBHAs, MexaHu4deckass. OCOOCHHOCTH CTPOCHWMSI, PYHKIMA U PACTIOIOKEHUS
TKaHE! B OpraHax pacTEHUM.

TkaHM KUBOTHBIX U Y€JIOBEKA. TUIIbI )KUBOTHBIX TKAHEH: SMUTENINAIbHAsA, COCAUHUTEIbHAS,
MblIlIeyHast, HepBHas. OCOOCHHOCTH CTpPOEHUs, (PYHKIMI U PaclONOkKEeHHUs] TKaHEe B opraHax
JKUBOTHBIX U YEJIOBEKA.

Opranbl. BereratuBHbie U reHEpPaTUBHBIE OpraHbl pacTeHnil. Opranbl U CUCTEMBI OPraHOB
JKUBOTHBIX U yesnoBeka. OyHKIUU OpraHoB U CUCTEM OPIaHOB.

Onopa Tena opranu3zmoB. Kapkac pactenuii. CKkeneTbl 0THOKJIETOYHBIX U MHOTOKJIETOUHBIX
JKUBOTHBIX. HapyxHblil 1 BHyTpeHHHI ckeneT. CTpOCHHE U TUIIBI COCIMHEHUS KOCTEH.

JIBukKeHWE OpraHu3MOB. JIBMKCHHWE OJHOKJICTOYHBIX OPraHu3MOB: aMEOOHIHOE,
KTYTUKOBOE, pECHHUYHOE. J[IBU)KEHHE MHOIOKJIETOYHBIX pACTEHUH: TPONU3Mbl M HACTHUH.
JIBuKeHre MHOTOKJICTOYHBIX JKUBOTHBIX M YeJIOBeKa: MbllieuHas cucrema. Peduekc. CkenerHeie
MBIIIIIBI ¥ UX padoTa.

ITuranue opranu3moB. [lornomenne BoAbl, YTIEKUCIOTO Ta3a U MUHEPAJbHBIX BELIECTB
pacreHussMU. [IuTaHue >KUMBOTHBIX. BHYTpPHUIIOJOCTHOE M BHYTPUKJIETOYHOE MHUIIEBAPECHHUE.
[luraHre TMO3BOHOYHBIX XUBOTHBIX. OTAENbl MUIIEBAPUTENBHOIO TpakTa. lIumeBaputenbHbIe
skenessl. [IunieBapuTenbHas cucTemMa 4eIoBeKa.

Hpixanue opranu3MoB. [[pixanue pacrenuid. J{prxanue >xuBOTHBIX. uddy3us razoB uepes
MOBEPXHOCTh KIeTKU. KokHoe npixaHue. JlpIxaTenbHas MOBEepXHOCTh. JKabepHoe U JErodHOe
IbIXaHue. JIpIxaHhe MO3BOHOYHBIX JKMBOTHBIX M YEJIOBEKA. DBOJIOIMOHHOE YCIO0XHEHHE
CTpOEHUs JIETKHX ITO3BOHOYHBIX >KMBOTHBIX. [[pIxaTenbHas cucTemMa delloBeka. MexXxaHHu3M
BEHTWIAINH JIETKUX Y NITUIl U MIIEKOMTUTAIOMUX. Perymsius npixanus. [[prxatenbHbie 00bEMBI.

TpaHcnopT BEIECTB Y OpPraHu3MOB. TpaHCIOPTHBIE CUCTEMBI pacTeHuil. TpaHcmopT
BEILECTB y *KUBOTHBIX. KpoBeHOCHas cuctema u e€ opranbl. KpoBeHOCHas cucTeMa MO3BOHOYHBIX
KUBOTHBIX M uenoBeka. Cepjie, KPOBEHOCHBIE COCYIbI W KpoBb. Kpyrum kpoBooOparieHwusl.
OBOJIIOLIMOHHBIE YCIOKHEHUSI CTPOCHHS KPOBEHOCHOM CHCTEMBI MO3BOHOYHBIX >KHMBOTHBIX.
Pabora cepaua u e€ perynanusi.

Beinenenne y opranu3smoB. Breinenenue y pacreHuid. BblueneHue 'y  KUBOTHBIX.

CoxkpatutenbHble Bakyosau. Opranbl BeeneHus. OuibTpanusi, cCeKpelus 1 00paTHOE BCaChIBaHUE



KaK MeXaHHU3Mbl paboThl OpraHoB BbiAeiaeHHUs. CBs3p MOJIOCTH Teja C KPOBEHOCHOH U
BBIJICJIUTENILHON cUCTeMaMu. BpijeneHne y MO3BOHOYHBIX >KMBOTHBIX M uenoBeka. [loukw.
Crpoenne u pyHkunonupoBanue Heppona. O6pazoBaHNE MOYH Y YEIIOBEKa.

3amuTa y OpraHu3MoB. 3aliTa y OJIHOKJIETOYHBIX OpraHiu3MoB. Criopbl OaKTepuil U UCTHI
NpOCTEHIIMX. 3alluTa y MHOTOKIJIETOYHbIX pacteHuid. Kyrtukyna. CpeacrtBa macCMBHOM M
XUMHUYECKOW 3a1UThl. DUTOHUNIBI.

3amuTa y MHOTOKJIETOYHBIX KMBOTHBIX. [IOKpOBBI M X IPOU3BOAHBIC. 3alllUTa OpraHu3Ma
oT OosiesHed. MmmyHHas cucrema 4yenoBeka. KJETOUHBIE W TyMOpaldbHBIM HWMMYHHUTET.
BpoxaéHaplii W TpHOOPETEHHBIM  crieUPUYECKUd UMMYHUTET. Teopus KIOHAJIbHO-
cenexktuBHoro nmmynurera (I1. Opmux, ®. M. bepuer, C. Tonerasa). BocnanurenbHbie OTBETHI
opranu3MoB. PoJib BpokIEHHOTO UMMYHUTETA B PA3BUTUU CUCTEMHBIX 3a00JI€BaHUMN.

PazapaxxuMocTe M peryndauus y OpraHu3MoB. Pa3ipakuMocTb y OJHOKIJIETOYHBIX
opranu3moB. Takcucel. Pazgpaxxumocts U peryisiuus y pacteHuil. PocToBble BemiecTBa U UX
3HAYCHHE.

HepBHast cucrema u peduiekTopHas peryisiinusi y >KHBOTHBIX. HepBHas cuctema u eé
OTZEJbl. DBOJIIOIMOHHOE YCIIO)KHEHUE CTPOCHUSI HEPBHOM CHCTEMbl y JKMBOTHBIX. OTaensl
TOJIOBHOT'O MO3ra MO3BOHOYHBIX XUBOTHBIX. Pednexc u peduexkropnas nyra. bezycioBHbie u
YCIIOBHBIE PEIICKCHI.

['ymopasibHast peryysiiiusi U SHIAOKPUHHAS CHUCTEMa KUBOTHBIX W yesnoBeka. JKeresbl
DHJIOKPUHHOM CHCTEMBI M HX TOpPMOHBI. JleicTBUE TOpMOHOB. B3auMMOCBA3b HEPBHOU U
SHAOKPUHHOU cucTeM. [ umoranamo-runoduzapHas cucrema.

JleMoHCTpanun

IToptper: U. I1. ITaBnoB.

Tabmuiel U cxembl: «OTHOKIETOYHBIE BOAOPOCIN», «MHOTOKJIETOYHBIE BOJOPOCINY,
«baktepun», «llpocreitmme», «Opranbl LBETKOBBIX pacTeHui», «CHCTEMBbl OpraHoB
MO3BOHOYHBIX JKHBOTHBIX», «BHyTpeHHEe CTpOeHHWE HACEKOMBbIX», «TKaHU pacTeHHII»,
«KopneBbie cuctembry, «CtpoeHue ctednss», «CTpoeHHE JHMCTOBOW TMIACTUHKM», «TkaHu
JKUBOTHBIX», «Ckener uyenoBekay, «llumeBapurenbHas cucrema», «KpoBeHocHas cucrtemay,
«/lpixatenbHass  cucrema», «HepBHas cucrema», «Koxa», «MpblleyHas cucremay,
«BpraenurensHas cucTeMa», «DHIOKPUHHAA cucTeMay, «CTpoeHue MbIIIb, « MMyHUTETY,
«KumegnononoctHpie», «CxeMa UTaHus pacTeHui», « KpoBEHOCHBIE CHUCTEMBI MTO3BOHOYHBIX
JKUBOTHBIX», «CTpoeHue ruape», «CTpoeHUue IiaHapun», «BHyTpeHHee cTpoeHHe H0KIEBOT0O
yepBsa», «HepBHas cucrema poid», «HepBHas cucrema nsarymkm», «HepBHas cucrema

IMPECMBIKAIOIINUXCA)), «HepBHaﬂ cucremMa IITuny, ((HCpBHaSI cuCTeéMa MIJICKOIIUTAIOIIHUX),



«HepBHas cuctema yenoBekay, «Pediekcy.

Ob6opynoBaHue: CBETOBOW MHKPOCKOI, MHKpOIPENapaTbl OJHOKIECTOYHBIX OPraHU3MOB,
MHUKpOIpenapaTsl TKaHEH, paKOBUHBI MOJITIOCKOB, KOJIJICKIIMM HACEKOMBIX, UTJIOKOXKHX, KUBbIC
9K3EMIUISIpbl KOMHATHBIX pacTeHUil, repOapuu pacTeHUH pa3HbIX OTIENIOB, BIAXKHbIE IpenapaThl
KUBOTHBIX, CKEJICThI [I03BOHOYHBIX, KOJUIEKIIMHA OECII03BOHOYHBIX JKUBOTHBIX, CKEJIET YEJIOBEKa,
000py10BaHUE IS IEMOHCTPALIMHU TOYBEHHOT'O U BO3YIITHOTO MUTAHUS PACTEHUH, PaCIICTIIICHUS
Kpaxmasia u OeNKoB Moj AecTBUEM (EpPMEHTOB, 000pyIOBaHHE ISl AEMOHCTPALIUU OMBITOB 110
U3MEPEHUI0 JKU3HEHHOW EMKOCTH JIETKMX, MEXaHM3Ma [bIXaTeNbHbIX JABMKEHHH, MOJENn
TOJIOBHOT'O MO3I'a Pa3JIMYHBIX )KUBOTHBIX.

JlabopaTopnas padora «/3yueHue TkaHell pacTeHUI.

JlabopaTopnasi padora «/3ydeHne TKaHel )KUBOTHBIX).

JlaGopaTopHas pa6ora «l3yueHre opraHoB LIBETKOBOT'O PACTECHUSD.

Tema 10. PasMHoO:KeHMe M Pa3BUTHE OPraHNU3MOB

®opMbl pa3MHOXKEHHUS OPTaHU3MOB: Oecrioyioe (BKJII0Yasi BEreTaTUBHOE) U 10JIOBOE. Buibl
0ecIoI0ro pa3sMHOKEHUS: TIOYKOBAHUE, CIOPYJIISIHS, (parMeHTaIHs, KIOHUPOBAHHE.

[TonoBoe pa3zmHoxkenue. IlonoBble kieTku, uiau ramersl. Meio3. Cragun Meiio3a.
[ToBenenue xpomocom B meio3ze. Kpoccunrosep. buonornueckuil cMpicia Meio3a U MOJIOBOTO
npouecca. Melo3 1 ero MecTo B )KU3HEHHOM LIUKJIE OPTaHU3MOB.

[TpenzaponpiiieBoe pazputue. 'ametorenes y ;kuBoTHbIX. [1osioBeie sxene3bl. OOpa3oBanue
U pa3BUTHE IMOJIOBBIX KIIETOK. CriepMaToreHnes u ooreHe3. CTpoeHHUE MOJOBBIX KIIETOK.

Omio10TBOpEHNE U AMOPHOHAIBHOE pa3BUTHE >KUBOTHBIX. CIOCOOBI OIIOJOTBOPEHUS:
Hapy’KHO€, BHyTpeHHee. [lapTeHorenes.

NuauBuayanbHOE pa3BUTHE OPTaHU3MOB (OHTOreHe3). OMOPHUOIOrus — HayKa O pa3BUTHH
OopranusMoB. Mopghozenes — o0na uz enasnvix npooaem smbpuonocuu. Konyenyus mopghozernos u
mooenu mopgozeneza. Ctanuu 3MOprUOreHes3a KUBOTHBIX (Ha mpuMepe Jrymkn). JIpodnenue.
Tunsl npobnenus. /[Jemepmunuposannoe u nHeoepmuruposarnnoe opoobnenue. bnacmyna, munvi
onacmyn. OcoOEHHOCTU pOOJIEHUST MIIEKOMHUTAIOMIUX. 3apOJIbIIEBbIE JIMCTKHU (TacTPYJIsLMs).
3akyazka OpPraHoB M TKaHEH U3 3apoJbIIIEBBIX JIMCTKOB. B3auMHoe BiusHHE yacTei
pa3BUBAIOIIETOCS 3apo/Ibliia (SMOpHOHANIbHAS MHIAYKIINSA). 3aKiIa/IKa TIaHa CTPOEHUS )KUBOTHOTO
KaK pe3yibTaT HepapXUIeCKUX B3aMMOJACUCTBUI TeHOB. BiusHue Ha SMOpPHOHAIEHOE pa3BHTHE
Pa3IUYHBIX (DAKTOPOB OKPYIKAOIIEH CPEIBI.

Poct u pasButme xuBoTHBIX. IlocTamOpuoHaneHbIE mepuon. Ilpsmoe u Hempsimoe
pasBuTHe. Pa3Butue ¢ Meramopdo3oM y OEClO3BOHOYHBIX W IMO3BOHOYHBIX JKHUBOTHBIX.

buonoruueckoe 3HaueHUE MPSAMOTO U HEMPSIMOTO Pa3BUTHUSA, UX PACHPOCTPAHEHUE B MPUPOJE.



Tumel pocta KUBOTHBIX. akTOpbl PETYJSIMUU POCTAa KUBOTHBIX U denoBeka. Craguu
[OCTAMOPHUOHAIIBHOTO DPAa3BUTHUS y JKUBOTHBIX M uenoBeka. [leprojpl OHTOreHesa 4YesloBeKa.
Crapenue u cMepTh Kak OMOJIOTHYECKUE TTPOLIECCHI.

Pa3zmuoxenue u pazsutue pacreruil. ['lametoput u ciopodut. Meio3 B )KH3HEHHOM ITHKJIE
pactenuii. OO6pazoBaHue CIIOp B Mpoliecce Meio3a. ['Tamerorenes y pacrennii. Omio10TBOPEHUE U
pa3BUTHE DPACTUTEIIBHBIX OpPraHU3MOB. J[BOMHOE OIUIOJOTBOPEHHME Y LIBETKOBBIX PACTECHHM.
OO6pa3oBaHue U pa3BUTHE CEMEHH.

MexaHu3Mbl PETyJISIIUU OHTOI€HE3a Y PACTEHHI U )KUBOTHBIX.

JdemoHcTpaunu

[Toprpetsr: C. I'. HaBamun, X. llInemasn.

Tabmuubr u cxembl: «BereratnBHoe pa3MHOXKeHHE», « THIIBI Oecronoro pasMHOKEHUS,
«Pa3MHOXEHHUE XJIaMUJIOMOHa/b», «Pa3MHOXKEHHUE HBIVIEHB», «Pa3MHOXKEHHUE THUIAPBI»,
«Meito3», «Xpomocombly, «['amerorenes», «CrTpoeHHe SMLEKICTKH U CIIEPMATO30Ua»,
«OcHOBHbIE CTa iU OHTOreHe3ay, «[Ipsmoe u HenpsMoe pa3BuTuey, «Pa3BuTHe Maiickoro xyka»,
«Pa3Butne capanum», «Pa3Butme mnArymkw», «JlBOHOE OILUIOZOTBOPEHHE Yy IBETKOBBIX
pacteHui», «CTpOeHHE CEeMSIH OJHOIOJIbHBIX U ABYAOJBHBIX pAacCTeHUID», «KU3HEHHBIH LUK
MOPCKOM KanycTbl», <) KU3HEHHBIN UK MXay», < KU3HEHHBIA IUKJI TAOPOTHUKAY, « ) KU3HEHHBIN
LUKJI COCHBDY.

O6opyoBaHue: CBETOBOH MUKPOCKOI, MUKPOIIpENapaThl SIMIIEKJIETOK U CIIEpPMaTO30UI0B,
Mozenb «L{uKIT pa3BUTHSA JIATYIIKWY.

JlabopaTopnasi pabGora «l3yueHue CTpOEHMsI TOJOBBIX KIETOK Ha TOTOBBIX
MUKpOIIpenaparax».

IIpakTuyeckass padora «BrlsBlIeHHE MPU3HAKOB CXOJCTBA 3apOJABIIIEH MO3BOHOYHBIX
KUBOTHBIX).

JlabopaTopnasi pabora «CTpoeHHE OpPraHOB Pa3MHOKEHUS BBICILIUX PACTECHUI».

Tema 11. I'eHeTHKA — HayKa 0 HACJIEACTBEHHOCTH U H3MEHYMBOCTH OPraHU3MOB

HcTopus cTaHOBIIEHUS U pa3BUTHUS T€HETHKHU Kak Hayku. PaboTel I'. Mengens, I'. ne @pusa,
T. Moprana. Ponb oredecTBeHHBIX yu€HBIX B pa3Butun renetuku. Padotst H. K. Konbiosa, H. 1.
Basunosa, A. H. benozepckoro, I'. /I. Kapneuenko, 0. A. ®uwmumnuenko, H. B. Tumodeena-
Pecosckoro.

OCHOBHBIE T€HETUYECKUE MOHATHSI U CUMBOJIBL. ['OMOJIOTHYHBIE XPOMOCOMBI, aJIEJIbHBIE
TEHbl, AJbTEPHATUBHBIE NPU3HAKH, JOMHMHAHTHBIM M PELECCUBHBIA INPU3HAK, TOMO3HIOTA,
reTepo3nUroTa, YMCTas JIMHUS, THOpPUAbI, TeHOTHMN, (peHoTur. OCHOBHBIE METOJbl T'€HETHUKH:

TUOPHUIOTOTHYECKUH, ITUTOIOTHUECKUI, MOJIEKYJIIPHO-TEHETUICCKUMN.



JleMoHCTpauMu

[Toprpetsr: I'. Menpnens, I'. ne ®pus, T. Mopran, H. K. Konbsuos, H. 1. Basunos, A. H.
Bbenosepckuii, I'. . Kaprieuernko, H0. A. ®ununuenko, H. B. Tumodeer-PecoBckuii.

Tabmuie! U cxeMbl: « MeTo1bl TeHETUKI», «CXEeMbI CKPELTUBAHUS.

JladopaTopnasi padora «/[po3oduia kak 00bEKT TeHEeTUUECKUX UCCICIOBAHUIN.

Tema 12. 3aK0HOMEPHOCTH HACJIEACTBEHHOCTH

Mounorubpuanoe ckpemupanue. [lepBoiii 3aKkoH MeH e — 3aK0H eIMHO00pa3us TMOPUIOB
nepBoro nokojeHus. [Ipasuno nomuHupoBanus. Bropoii 3akoH MeHens — 3aK0H pacllerIeHus
npu3HakoB. lluTojormueckre OCHOBBI MOHOTHMOPUIHOTO CKpeLIMBaHUS. [ 'HIOTe3a YHMCTOTHI
ramer.

AHanuzupyromiee  ckpemiuBaHue.  [IpoMexyTouHbli  XapakTep — HaclleJJOBaHMS.
Pacmennenue npu3HakoB Py HEMOJIHOM JOMUHUPOBAHUHU.

Jurubpunnoe ckpemuBanue. Tpetuit 3akoH Menaens — 3aKOH HE3aBUCHMOTO
HacJIeJOBaHMsI IPU3HAKOB. LuTOI0rN4YecKrie OCHOBBI IUTMOPUHOIO CKPEIIUBAHMUS.

CueruienHoe HacnenoBanue npuzHakoB. Padoter T. Moprana. CuersieHHOe Hacae10BaHUE
FE€HOB, HAPYLIEHUE CLEIUICHUS MEX 1y TeHaMu. XpOMOCOMHas TEOPHUsl HACIEACTBEHHOCTH.

I'enetnka mosa. XpOMOCOMHBIH MEXAaHHM3M OIPEAENICHUS IojJa. AyTOCOMBI U IOJIOBBIE
XpPOMOCOMBI. ['OMOTamMeTHBIM M TeTepOoraMeTHBIM MOJ. ['eHeTmyeckas CTPYKTypa IOJOBBIX
xpomocoM. HacnenoBanue npu3HaKoB, CHEIJIEHHBIX € TIOJIOM.

I'enotun kak uenoctHas cucrema. [lneforponus — MHOKECTBEHHOE ICHCTBHE TIE€HA.
MHoOXeCcTBEeHHbII amienu3M. B3aumoneicTBue HeaeabHbIX TeHOB. KoMIUIEeMEHTapHOCTb.
Onucras. [Tonmumepus.

I'eHeTMYECKUI KOHTPOJb PA3BUTHsS pPACTEHUM, JKMBOTHBIX M YEJIOBEKa, a TaKxkKe
(bU3HONOTHUECKUX MPOIIECCOB, MOBEACHUS U KOTHUTUBHBIX QyHKIUH. [ eHeTHYecKkne MexaHu3Mbl
CUMOMOTeHEe3a, MEXaHU3Mbl B3aUMOJICHCTBUS «XO35IMH — TMapasuT» M «XO35SUH — MUKPOOHOMY.
['eHeTnyeckue acmeKThl KOHTPOJIS M U3MEHEHUS! HACJIEICTBEHHOW MH(QOpPMAIMK B MOKOJIEHUAX
KJIETOK ¥ OPraHU3MOB.

JleMoHCTpanun

IToptpetsr: I'. Menaens, T. Mopras.

Tabmumpl u cxemsl: «IlepBeiii 1 BTOpO 3akoHBI MeHnens», « Tpetuit 3akon Menuens»,
«AHanuzupyolee ckpeuiuBanue», «HenomHnoe nomunupoBanuey, « ClierjaeHHOE Hacae10BaHUE
MPU3HAKOB Y Apo3oduishy, «I'eHeTuka monay, «Kapuorun yenoBekay, «Kapuotum apo30huibn,
«Kapuotun ntuisn», « MHOXKECTBEHHBIN ajiean3m», « B3anmoielicTBre reHOBY.

OOGopyaoBaHue: MOJENb IS IEMOHCTPAIIMU 3aKOHOB €IMHOO00pa3us THOPUIIOB MEPBOTO



MOKOJICHHSI M PACUICIJICHUs] MPU3HAKOB, MOJEIb JJIsI JEMOHCTPAIIMM 3aKOHA HE3aBHCHUMOIO
HACJICIOBAHUS IPU3HAKOB, MOJIEIIb JJISl IEMOHCTPAMU CUEIUICHHOTO HACIIEIOBAHUS IPU3HAKOB,
CBETOBOW MUKPOCKOII, MUKpoIpenapar: «J{pozodumnay.

IIpakTuyeckass padora «V3ydeHue pe3yJbTaTOB MOHOTHOPHIHOTO CKPEIIUBAHUS Y
JIPO30(UITBD».

IIpakTuyeckas padora «V3ydyeHue pe3yapbTaTOB AUTHOPUAHOIO CKPELUIMBAHUS Y
TPO30(UITBD».

Tema 13. 3aKOHOMEPHOCTH U3MEHYUBOCTH

B3auMogeiicTBue reHoTHrna U cpeapl npu GopmupoBaHuu (eHotumna. M3MeHUYMBOCTH
npu3HakoB. KadyecTBeHHbIE W KOJMYECTBEHHBbIE NpPU3HAKH. BHAbBI  U3MEHYMBOCTU:
HCHACJICICTBCHHAS U HACJICICTBCHHAS.

MoaudukanoHHass W3MEHYMBOCTh. Poib cpeasl B popMUpPOBAHUU MOIU(PUKAIIMOHHON
n3MeHunBOoCTH. Hopma peakiuu npusHaka. BapwarmoHHBIA psia M BapuanuoHHas kpuBas (B.
Horanncen). CBoiicTBa MOIU(PUKAIIMOHHONH H3MEHYHMBOCTH.

I'eHoTunuueckasgs HW3MEHYHMBOCTh. CBOWMCTBA T'€HOTHUIIMYECKOH W3MEHYMBOCTH. BHABI
TeHOTUITUNYECKONW N3MEHYMBOCTU: KOMOMHATUBHASI, MyTallUOHHASI.

KoMmOuHaTHBHAas M3MEHUYMBOCTh. Mel03 M MOJOBOM MPOIECC — OCHOBA KOMOMHATHUBHOMN
W3MEHYUBOCTH. POJIb KOMOMHATHBHON U3MEHUYMBOCTU B CO3J]JaHUM T€HETUYECKOTO Pa3HOOOpa3us
B IpeJieNiax OJIHOTO BHUJIA.

MyTanvoHHass W3MEHYMBOCTb. Buabl MyTanuii: T€HHbIE, XPOMOCOMHBIEC, TE€HOMHBIE.
CrHoHTaHHBIE W WHAYUUMPOBAaHHBIE MYTAlMH. SIAepHBbIE M LUTOIJIA3MATHYECKUE MYTalUu.
ComMaruueckre W TMOJOBbIe MyTalud. [IpuYrMHBI BOSHUKHOBEHHS MyTaimi. MyTareHsl U UX
BIIMSIHUE HA OPraHU3MbI. 3aKOHOMEPHOCTH MYTAIllMOHHOTO Tpoliecca. 3aKOH TOMOJIOTHMYECKHX
psnoB B HacneacTBeHHOW wu3MeHunBoctu (H.M. BaBuioB). BresnepHas HW3MEHUHMBOCTH U
HacCJIeICTBEHHOCTb.

Dnueenemurxa u SNUSEHOMUKA, POJb dNUSEHEMUYECKUX Gaxkmopos 6 HACIed08aHuu U
UBMEHYUBOCIU (DeHOMUNUYECKUX NPUZHAKOB VY OPSAHUZMOS.

JleMoHCTpanun

IToptpetsr: I'. ne @pus, B. Moranucen, H. 1. BaBunos.

Tabmumpl u cxembl: «Buabl u3mMeHUHBOCTHY, «MoauduKanMoOHHAs H3MEHUYHUBOCTHY,
«KoMOuHaTHBHASI U3MEHYUBOCTHY, «Meito3y, «OmnomoTBopenney, «I eneTndeckue 3a001eBaHUs
yesnoBekay, « Buael myranuiiy.

OO6opynoBaHue: XUBbIE U repOapHble SK3EMIUSIPhl KOMHATHBIX PACTCHHM, PUCYHKH

(dotorpadun) >KUBOTHBIX C PA3IMYHBIMU BUJAMU U3MEHUYUBOCTH.



JladopaTtopnasi pabora «lccinenoBaHwe 3aKOHOMEpPHOCTEH  MOAMGUKAIIMOHHON
n3MeH4uBOCTH. [locTpoeHre BapuallMOHHOIO psijia U BApUALIMOHHON KPUBOW».

IIpakTnyeckas padora «MyTtauuu y 1po30¢uibl (Ha TOTOBBIX MUKPOIIpEnapaTax)».

Tema 14. I'eHeTHKA YeJi0BeKa

Kapuorun uenoBeka. MexayHapogHash NporpaMMa HCCIEIOBAaHMUS TI'€HOMa 4YeJIOBEKa.
MeTobl U3yYeHHS] TCHETUKH YEJIOBEKA: T€HEAIOTHUECKU, ONM3HEIOBBIN, IMTOTCHETHICCKHIA,
HOMYJISILIMOHHO-CTaTUCTUUECKUH, MOJIEKYJIIpHO-rTeHeTUUecKuid. COBpPEMEHHOE OIpEleIeHNE
TE€HOTHIA: TIOJIHOT€HOMHOE CEKBEHUPOBAHUE, TEHOTUIIUPOBAHUE, B TOM yuciie ¢ momoibto [11P-
ananuza. HacnencrBennbie 3a0oseBanus yenoBeka. [ eHHbIE 1 XpOMOCOMHBIE 0OJIE3HU YeJIOBEKa.
Bone3nn ¢ HacneACTBEHHOHN MPEAPACIONOKEHHOCThI0. 3HAYEHHWE MEAMIIMHCKONW T'E€HETHUKH B
NPEOTBPALICHUN W JICUCHHH TEHETHYECKHX 3a00JIeBaHMU YelloBeKa. MeIHKO-TeHETHIECKOe
KOHCYJIbTHUpOBaHHE. CTBONOBBIE KJIETKHU. [I0HATHE «T€HETHYECKOro Ipy3a». DTHUYECKUE aCIEeKThI
UCCJIEIOBAaHHM B 00JIaCTH pEeAAKTUPOBAHUS T€HOMA U CTBOJIOBBIX KJIETOK.

['eneTnueckue (axTOpbl MOBBIIIEHHOW YyBCTBUTEIBHOCTH YeNIOBEKa K (PH3HMUECKOMY M
XUMUYECKOMY 3arpsA3HEHUIO OKpYXKAIOIIeW cpeasl. l'eHeTnueckas MpeapacronoKeHHOCTh
YeJIOBEKa K MaTOJIOTUSIM.

JdeMoHcTpannmn

Tabmuer u cxembl: «Kapuotun udenoBeka», «MeToabpl U3yUeHUS] T€HETUKH 4YEJIOBEKay,
«"eneTnueckue 3a00J1€BaHUs YETTOBEKAY.

IIpakTuyeckas padora «CocTaBlIE€HUE U aHATIU3 POJIOCIOBHOW.

Tema 15. Ceniekuusi OpraHu3MoB

JomecTukanust ¥ CeNeKIus. 3apoXIACHUE CEJNeKIMU W JoMmecThkanuu. Yuyenue H. U.
BasuiioBa o LleHTpax mpoucxoxaeHus 1 MHOrooOpa3us KyJbTypHBIX pacTeHuid. Ponb cenexuun
B CO3/IaHMH COPTOB PACTEHUI U MOPOJI )KUBOTHBIX. COpT, MOpo/ia, lTaMM. 3aKOH FTOMOJIOTUYECKHUX
pANOB B HacineACTBEHHON usMeHuMBocTH H. M. BaBuiioBa, ero 3HaueHue i CEIEKLIMOHHOU
paboTHI.

MeTtop! cenekiMoHHON paboThl. VIcKycCTBEHHBII O0TOOp: MacCOBbIM U MHIUBUIYaIbHBIN.
Otanbl KOMOWHAIIMOHHOM ceneKkiuu. VcnplTaHue mpou3BoauTeNel mo moromctBy. Ot6op mo
TeHOTHITY C MIOMOIIIBIO OIIEHKH (PEHOTHIIa TOTOMCTBA M OTOOP MO F€HOTHUITY C IMTOMOIIBIO aHAIN3A
JHK.

HckyccTBeHHBI MyTareHe3 Kak METOJ CENEKIIMOHHOW paboThl. PammanvoHHBIR U
XUMHUYECKH MyTareHe3 KaK WCTOYHMK MYyTallMii y KyJIbTYpPHBIX ()OpPM OpTraHU3MOB.
Hcnonk30BaHre TEHOMHOTO PeJaKTUPOBAHUS U MeTOA0B pekoMOnHaHTHBIX JIHK s monmyuenus

MCXOJIHOTO MaTepHuaa Jijisl CEJICKITUH.



[Tonyuyenne mnonumuonnoB. BHyTpuBuaoBas rulpunusanus. baU3KopoICcTBEHHOE
CKpellMBaHue, Wik UHOpuIuHT. HepoacTBeHHOE ckpemyBaHue, Wik ayTOpuAUHT. ['eTepo3uc u
ero mnpuuyuHbl. Mcmomnb3oBanue rereposuca B ceneknuu. OtnanéHHas TUOpUAM3ALINAL
[Ipeogonenue Oecruiogusi MEXBHAOBBIX T'HOpUAOB. JIOCTHMXKEHMSI CENEKLUUHW pAcTeHUH U
JKUBOTHBIX. «3€1E€HaAsl pegoNtoOYUsL.

CoxpaHeHHEe U HU3YUYEHHE T'€HETUYECKUX PECYpPCOB KYJIBTYPHBIX PAaCTEHHH M UX JUKHX
poauueit A Co3/1aHusl HOBBIX COPTOB M TMOPUIOB CEIIbCKOXO3SHUCTBEHHBIX KYNbTYp. M3yuenue,
COXpaHeHue U YnpaeieHue 2eHemudecKUMU pecypcamu CelbCKOX03AUCMBEHHbIX U NPOMbLCI0BbIX
HCUBOMHBIX 8 YENAX YIYYULeHUs CYUeCMBYIOWUX U CO30aHUS HOBbIX NOPOO, TUHULL U KPOCCO8, 8
MOM Yucie ¢ NpUMeHeHUeM COBPEMEHHBIX MeMOo008 HAYUHbIX UCCAeO08aHUL, NepedosblX uoell u
nepcneKmuBHbIX MexHoI102Ul.

JdeMoHcTpannmn

[Toptpetsr: H. U. BaBunos, U. B. Muuypun, I'. JI. Kapneuenxo, I1. I1. JIykpsuenxko, b. JI.
Acraypos, H. bopnoyr, /1. K. benses.

Tabmuubl u cxembl: «L{eHTpbI TPOMCXOKACHUS 1 MHOTOOOpa3usl KyJIbTYPHBIX pPacTEHUI,
«3aKOH TOMOJIOTUYECKHX PSIOB B HACJIEACTBEHHONM HM3MEHUYUBOCTH», «METOIbl CEIEKLHN»,
«Otnanéunas rudbpuauzanusy, «MyTtarenes».

JlabopaTopnasi pabdora «/3ydyeHue cOpTOB KyJbTYypHBIX PAaCTEHHH M MOPOJ TOMAaIIHUX
JKUBOTHBIX).

JlabopaTopHasi padora «/3ydyeHne METOJOB CEJIEKIIUN PACTEHUIN.

IIpakTnyeckas padora «lIpuBuBKa pacTeHun.

Ikekypeusi «OCHOBHbBIE METO/BI M JIOCTH)KEHUS CEJIEKIIMM PAacTeHHM U KUBOTHBIX (Ha
CEJIEKIIMOHHYIO CTaHLMIO, TUIEMEHHYI0 (epMy, COPTOMCIBITATENbHbIM yYacTOK, B TEIUINYHOE
XO03sICTBO, B JJAOOPATOPHUIO arpOyHUBEPCUTETA WIM HAYYHOT'O LIEHTPA)».

Tema 16. BHOTeXHOJIOTUsI M CHHTeTH4YeCKasi OMo10rus

OOBeKThl, HCMONb3yeMble B OHOTEXHOJOTMH, — KIETOYHbIE U TKaHEBbIE KYJbTYpHI,
MUKpPOOPTraHU3MbI, HX XapaKTepUCTUKa. TpaaulMOHHAs OHOTEXHOJIOTHA: XJeOomneueHue,
NOJyYeHHE KUCIOMOJIOYHBIX MPOIYKTOB, BUHOAene. Mukpoouonornueckuit cuure3. OOBEKTHI
MHUKPOOHOIOTHYEeCKUX TexHonoruil. [Ipon3BoacTBo Oesika, aMUHOKUCIIOT U BUTAMUHOB.

Co3maHve TEXHOJIOTMM W MHCTPYMEHTOB  IEJICHANPABICHHOTO  W3MEHEHUs |
KOHCTPYMPOBAHHSI TEHOMOB C II€JIBIO MOJYYEHHsI OPraHU3MOB M UX KOMIIOHEHTOB, COJIEp KaIINX
HE BCTpEYaroluecs B NpUpoJie ONOCUHTETUYECKHE MTYTH.

Knerounass unxkeHepus. MeToasl KyJbTypbl KIETOK M TKaHEH pacTeHUN MU >KMBOTHBIX.

Kpuobanku. Comaruueckas ruOpuam3ands W COMaTHYECKuH 3MOpuoreHes. lcmonp3oBaHue



TarioOnJIOB B CEIEKUMU pacTeHuil. [lonyuenue monoknoHanvuwvix awmumen. Flcnonvsoeanue
MOHOKIOHANbHBIX U NONUKIOHATLHBIX anmumen 6 meouyure. VICKyCCTBEHHOE OIUIOJOTBOPEHHUE.
PexoHcTpyKuMs AMLIEKIETOK U KIOHUPOBAHUE KUBOTHBIX. METO/1 TpaHCIJIAaHTALIUHU SEP KIIETOK.
Texnonoeuu  0300poénenus,  KylbMUSUPOBAHUA U  MUKPOKIOHAILHOZO — PASMHOMNCEHUS.
CeNbCKOXO03AUCEEHHBIX KVIbIYD.

XpOMOCOMHAs1 U I'eHHas UHkeHepus. VICKyCCTBEHHBIM CHHTE3 I'eHa U KOHCTPYUPOBAHHUE
pekomOunantubix JAIHK. Cozoanue mpanceennvix opeanuzmos. JIOCTHXKEHUS U TEPCIIEKTUBBI
XPOMOCOMHOM W TEHHOM HWHXEHEpUU. OKOJIOTUYECKHE M OITHYECKHE MpoOJieMbl TeHHOU
WHXEHEPUHU.

Menunuackue onorexnonorun. [loctrenomHuas mudposas menunuaa. [TIP-muaraocTuka.
MeTaboI0MHBIN aHATN3, TEHOIEHTPHUYECKUI aHAIN3 TPOTEOMa YEIIOBEKa JIJISl OLEHKH COCTOSHHS
€ro 3710poBbs. Vcronbp3oBaHue CTBOJIOBBIX KJIETOK. TapreTHas tepanus paka. 3 D-6nonnxenepus
IUTsE pa3paboTK (hyHAAMEHTATbHBIX OCHOB MEIUIIMHCKUX TEXHOJIOTHM, CO3/IaHUsI KOMILIEKCHBIX
TKaHEH COYeTaHHEeM TEXHOJOTHH TPEXMEpPHOro OMONPHHTHHTA U cKaddomauHra 1 pemeHus
3a71a4 NEPCOHAITM3UPOBAHHON MEJIULIUHBI.

Coznanue BEKTOPHBIX BAaKLUMH C LETbI0 OOecreyeHus] KOMOMHMPOBAHHOW 3alllUThl OT
Bo30yauteneir OPBU, ycraHoBiieHHE MOJIEKYJIPHBIX MeXaHU3MOB (yHKiuonupoBanus PHK-
COJIeprKalliX BUPYCOB, BBI3BIBAIOIINX 0CO00 ONacHbIe 3a00JI€BaHUs YETIOBEKA U )KUBOTHBIX.

JleMoHCTpanuu

Tabmuubt u  cxemsl: «Mcnoiab30BaHME  MHUKPOOPTraHM3MOB B IPOMBIIIICHHOM
IIPOU3BOJCTBEY, «KieTouHas nHxeHepus», «I'eHHas HHKEHEPUI».

JladopaTopnasi padora «/3yueHne 00beKTOB OMOTEXHOIOTHI).

IIpakTuyeckas padora «IloayyeHrne MOJTOYHOKHUCIBIX POAYKTOBY.

IKeKypeust «broTexHoornus — BaKHeas Npou3BOAUTENbHASI CHJIA COBPEMEHHOCTH (Ha
OMOTEXHOJIOTMYECKOE IIPOU3BOJICTBO)».

11 KJIACC

Tema 1. 3apoxaeHue n pa3BUTHE IBOJIOIUOHHBIX NPeACTABJeHU B 0M0JI0THH

OpomtonmonHas Teopus Y. [lapsuna. [Ipeanoceuiku BO3HUKHOBEHUS JapBUHM3MA. JKN3Hb
U Hay4Has nesrenbHocTs Y. [lapBuna.

JBuwxkyume cunel 9Bodronud  BuAoB mo Y. JlapBuHy (BBICOKass WHTEHCHUBHOCTH
pPa3MHOXKEHUS OPraHU3MOB, HAacleACTBEHHAas HM3MEHYMBOCTh, OOphOa 3a CyIIeCTBOBaHUE,
€CTECTBEHHBIN M UCKYCCTBEHHBIN 0TOOD).

Odopmiienne cunteTndeckoit Teopun 3Bomonuu (CTI). HelitpanbHast TeopHst 3BOIIOLNY.

CoBpeMeHHasi 3BOJIIOIIMOHHAsT OWOJIOTHS. 3HAYEHHE HBOJIIOIMOHHOW TEOpHH B (OPMHUPOBAHUU



€CTECTBEHHO-HAY4YHOW KapTUHBI MUPA.

JleMoOHCTpanuu

IToprpersr: Apuctorens, K. Jlunnei, XK. b. Jlamapk, O. XK. Cenr-Unep, XK. Kroswe, U.
Hapsun, C. C. YerBepukos, U. U. IlImansraysen, k. Xonneiin, J. K. benses.

Tabmuupl n cxemsl: «Cuctema xuBoit nmpupoabl (o K. JIunuew)», «JlecTHuIa KuBBIX
cyuiects (1o Jlamapky)», «MexaHu3m GOopMHPOBAHUS IPUCIIOCOOICHUN Y paCTEHUH U KUBOTHBIX
(mo Jlamapky)», «Kapra-cxema mapuipyta nyremectsus Y. Jlapsuna», «Haxonku Y. lapBunay,
«®DopMbl 60pbOBI 3a cymecTBoBaHue», «Ilopoasl romyoei», «MHoroodpasue KyJIbTypHbIX (hopm
Kanyctel», «llopoabl noMalHuX >KMBOTHBIX», «Cxema oOpa3oBaHUs HOBBIX BUIOB (mo Y.
HapBuny)», «CxeMa COOTHOLICHHUS JBWXKYIIUX CHJI 3BOMIONUN», «OCHOBHBIE IIOJIOKEHUS
CUHTETHUYECKON TEOPUU IBOJIIOLIUNY.

Tema 2. MUKpPO03BOIIOLUSA U €é pe3yJbTaThl

[Tomynsanus Kak »JieMEHTapHas eAuHuna 3Bomolrd. COBPEMEHHBIE METOAbl OLEHKU
TeHETHYECKOT0 Pa3Ho00pas3us v CTPYKTYPHI HOMyJsuid. I3mMenenne reHooH 1a MOy JIsIIuy Kak
AJIEMEHTapHOE HBOJIIOLIMOHHOE SBJIEHUWE. 3aKOH IeHeThuyeckoro pasBHoBecus Jx. Xapau, B.
Baitn6epra.

OneMeHTapHble (DAKTOpPhl (IABMIKYIIME CHJIbI) 3BOJIOLNMM. MyTalMOHHBIA Ipolecc.
Kom6unarusHast usmeHunBOCTh. peli reHoB — cirydaliHble HEHANpaBiIeHHbIE U3MEHEHUS YaCTOT
ajuteniedt B momyssiusax. D¢pdexT ocHoBatens. Ighgexkm bymouiiounozo ecopaviuika. CrudiceHue
2eHemuUYecKo2o pazHooopasus: npudunsl u cieocmeus. Ilpossnenue sghgpexma opetigha 2ernog 6
oonvuwux u manvlx nonyiayuax. Murpanuu. M3onsnus  momynsuuii:  reorpaduyeckas
(mpocTpaHCcTBEHHAas ), Orosoruueckas (penpoyKTUBHAs).

EctecTBeHHbII 0TOOp — HampaBisitonuii gaxtop 3BojoLUU. POPMBI €CTECTBEHHOIO
oTOopa: NBHUXKYIIMHA, CTaOWIM3MPYIOUIMH, paspbiBatomuil (qu3pyntuBHblif). IlorgoBoit oTdop.
BO3HHMKHOBEHHE U 3BOJIOLMS COLMATIBHOTO TOBEACHUSI JKUBOTHBIX.

[Tprcnoco0IeHHOCT OpraHM3MOB KakK pe3yJbTaT MHUKPO3BOJIOLUMU. BoO3HHMKHOBEHUE
MpUCTIOCOOIeHUH y opranu3MoB. ApoMopdo3bl 1 uaroagantauuu. [Ipumeps! npucnocodbneHuil y
OpraHu3MoB:  MOp(OJOrHUECKUe, (PHU3UOJIOTHYECKHE, OHOXMMHMYECKHE, IOBEIEHYECKHUE.
OTHOCHUTENTBHOCTH MPHUCIIOCOOICHHOCTH OPTaHU3MOB.

Bun, ero xputepum u cTpykTypa. BupooOpazoBaHue Kak pe3yibTaT MHKPOIBOJIOLMH.
M3onmsmmst — xmrodeBoit ¢aktop BumooOpaszoBanus. Ilytm m cmocoObl BHI000pa3oBaHUS:
ajtonaTpuueckoe  (reorpauyeckoe), CUMIATPUYECKOe (PKOJIOTUYECKOE), «MTHOBEHHOE»
(monurutonin3anus, rudpuau3anys). JuTeabHOCTh HBOIIOIMOHHBIX TPOIIECCOB.

Mexanu3mbl HOPMUPOBAHKS OMOJIOTUUYECKOTO Pa3HOOOpa3usl.



Ponp sBomonMoHHOM Ouosiornu B pa3paboTKe HAyuHBIX METOJOB COXpPaHEHUs
6unopazHooOpazus. MUKPOIBOIIONUS W KOIBOJIOLUS IMApa3sUTOB M HMX X035ieB. MeXaHH3MbI
(GhopMUPOBAaHUS YCTOWIMBOCTH K aHTUOMOTHKAM U CIIOCOOBI OOPHOBI C HEM.

JdemoHcTpaunu

[Toptpetsi: C. C. UerBepukos, 3. Maiip.

Tabmuubl 1 cxembl: «MyTalMOHHAS U3MEHUYUBOCTBY, «[lomynsiuonHas CTpyKTypa BUaay,
«Cxema mposiBIeHHS 3aKkoHa Xapau—BaiinOepra», «JIBWKyIIHe CHJIBI  JBOJIOIUNY,
«OKoNoruueckas MU30JSIIMS MOMYJSIUil ceBaHCKOU dopenn», «['eorpaduyeckas u3oIALUSA
JUCTBEHHUIIBI CUOMPCKOIM M JTUCTBEHHUIIBI Aaypckoit», «[lomynsuuoHHbIEe BOJHBI YUCIEHHOCTH
XMIIHUKOB U KepTB», «Cxema JeHCTBUS €CTECTBEHHOro oTOOopa», «PopmMbl OOpbObI 3a
CYILIECTBOBAHHUEY, «AHaycTpuanbHbId MEJAaHU3M», «KuBbie HACKOIIaEMBIEY,
«ITokpoBUTENbCTBEHHAs OKpacka >»XHBOTHBIX», «[Ipemympexknaromias okpacka >KHBOTHBIX,
«Dusmnonoruueckue agantanuny, «lIpucnocobIeHHOCTh OPraHU3MOB U €€ OTHOCHTEIBHOCTHY,
«Kpurepun Buga», «Buabl-nBoiinukn», «CrpykTypa Buga B npupoae», «CrnocoOsbl
BugooOpasoBanus», «l'eorpadpuueckoe BHmooOpazoBaHwe TPEX BUAOB  JIAHABIIECH,
«JKOJNOrHuecKoe BHUI000pa3oBaHuMe BHUAOB cUHHUL, «llomummounsl pacrenuit», «KamyctHo-
peneyHblid THOPUIY.

OOGopynoBanue: repOapul pacTeHUM, KOJJIEKIIMM HACEKOMBIX, Yydesia MTUIl U 3BEpel C
IpUMepaMu pa3jINyYHbIX MPUCIOCOOJIEHUH, Yyyesla NTHUIl U 3Bepel pa3HbIX BUIOB, repbapuu
pacTeHHi OJIM3KUX BUI0B, 00Pa30BaBIIMXCS PA3IMUHBIMU CIIOCOOAMHU.

JlaGopatopHas pa6ora «BbIsiBIieHHEe H3MEHYMBOCTH y 0COOEH OJTHOTO BUAA».

JladopaTtopnasi paGora «lIpucmocobiieHuss OpraHU3MOB W HMX OTHOCUTEJbHAs
1EJIECO00PA3ZHOCTHY.

JlaGopaTopHas pa6ora «CpaBHeHHE BUJIOB 110 MOP(HOJIIOTHIECKOMY KPUTEPUIO».

Tema 3. Makpoasosonusi H €€ pe3yJbTaThl

Metopl n3ydeHus: MakpodBoJoluu. [laneoHTonornueckre MeTo1bl H3y4eHus IBOJIOLNH.
[Tepexonubie Gopmbl M PUIIOrEeHETUYECKUE PSAIBI OPTAaHU3MOB.

Buoreorpadpuyeckne meronasl uszydeHus osBomonuu. CpaBHeHue ¢uopbl u  (payHbI
MaTEepPHKOB U OCTpOBOB. bruoreorpapuyeckue odnactu 3emiau. BUIBI-9HIEMUKH U PETUKTHI.

OMOpPHOJIOTHUECKHE U CPaBHUTEIbHO-MOP(HOIOTUYECKUE METOMbI U3YUYEHHS SBOJIOIHH.
['eHeTnyeckue MeXaHU3MbI SBOJIOLMU OHTOI€HE3a M MOSBJICHHS 3BOJIOIUOHHBIX HOBIIECTB.
['oMonornyHble U aHAJIOTMYHbIE OpraHbl. PyiMeHTapHbIe OpraHbl U aTaBU3Mbl. MOJIEKYISPHO-
reHeTHYecKrue, OMOXMMUYECKHMEe M  MaTeMaTH4eCKHe METOJbl  HM3yUeHHs  HBOJIOLUH.

['omonornynsie renbl. CoBpeMeHHbIE METO/IbI TOCTPOCHUS (PHIIOT€HETHYECKUX JIEPEBbEB.



XPpOMOCOMHBIE MyTallUU U YBOJIFOLIS TEHOMOB.

OO0mue 3akoHOMepHOCTH (TpaBwWia) dBOMOUMU. [lpunyun  cmeHvl  QYHKYULL.
HeoOpaTtumocTs 3Bosonnu. AnantuBHas paguanus. HepaBHOMEPHOCTH TEMIIOB 3BOJIIOLMH.

JdemoHcTpaunu

[Toptpetsi: K. M. Bap, A. O. KoBanieBckuii, @. Mroiuiep, J. ['ekkelnb.

Tabmuiel U cxeMbl: « DUIOTCHETUYSCKUHN PSJT JIOMIATN», «APXEONITEPUKCY, «3BEpO3yObIe
aueps», «Crerouedansy, «Punnodure», «CemeHHble ManopoTHUKWY, «buoreorpaduyeckue
30HBl 3emun», «Jlpelid koHTUHEHTOB», «PenmukThl», «HauanbHble craguu >MOPHOHAIBLHOIO
Pa3sBUTHSI TO3BOHOYHBIX JKUBOTHBIX», «['OMOJIOrMYHbBIE U aHAJIOTHYHBIE OPTaHbl», «PyIMMEHTH»,
«ATaBU3MBDY, «XPOMOCOMHBIE HAOOpHI uEIOBEKAa U IIMMIIaH3e», «[JlaBHBIE HampaBiICHUS
ABOJIIOLIMNY, «O0I1IHE 3aKOHOMEPHOCTH IBOJIIOLIUNY.

OO6opynoBaHue: KOJJIEKLMH, IepOapuy, MYJSDKM HCKONAeMbIX OCTAaTKOB OPraHU3MOB,
MYJSDKA TOMOJIOTMYHBIX, aHAJOTHMYHBIX, PYAMMEHTApHBIX OpraHOB M AaTaBU3MOB, KOJUIEKIIMU
HACEKOMBbIX.

Tema 4. IIpouncxosxaeHue U pa3BuTHe )KU3HU HA 3emJie

Hayunble rumore3bl NpPOMCXOXAEHHUS KM3HM Ha 3emie. AOHOreHe3 M MaHCHEpMUs.
JloHayuHble TpPEACTaBICHUS O 3apOXKJIEHUM S>KU3HU (KpeaunoHH3M). ['mmore3a MOCTOSIHHOTO
camo3apo>KJIeHus )KU3HU U e€ ornpoBep:keHue onsitaMu @. Penu, JI. Cnannanuanu, JI. [actepa.
[TpoucxoxaeHne KU3HU U aCTPOOUOIIOTUS.

OcHOBHBIE ATanbl HeOpraHuyeckoi »Bostonuy. [InanetapHas (reonoruyeckas) BOJIOLUS.
XuMHUecKasi 3BOJIONMS. AOHOr€HHBI CHHTE3 OPraHMYECKHX BEIIECTB W3 HEOPIaHUYECKHX.
Omnpit C. Muinepa u I'. FOpu. OOpa3zoBanue noimmMmepoB u3 MoHoMepoB. KoaliepBaTHas runoresa
A. W. Onapuna, runote3a nepBuuyHoro OynboHa JIx. XonjeiHa, reHetnyeckas rumnoresa [
Ménnepa. Pu6osumsi (T. Uek) u runotesa «mupa PHK» V. 'unbepra. @opmupoBanue meMopan
Y BO3HUKHOBEHUE MPOTOKJIETKH.

HUcropuss 3emnm u Metonael €€ wusyuyeHus. lickomaemble OpraHM4ecKkue OCTaTKH.
'eoxpononoruss u e€ wmeronasl. OTHOcUTeNnbHAass M aOCOJIOTHAsT  TEOXPOHOJIOTHS.
I'eoxpoHOIOrMUEcKast Kaja: 30Hbl, IPbI, IEPUOJIBL, FTOXH.

HavaneHble sTansl opranuueckoil 3Bomtonuu. [losBieHne M 3BONIOLUSA MEPBBIX KIETOK.
Opontonusi Merabonu3Ma. Bo3HukHOBeHHEe mepBbIX 3KocucTeM. CoBpeMeHHblE MUKpPOOHbBIE
OMOIIEHKM Kak aHajor mnepBbiX Ha 3emiie coobmectB. Ctpomaronutsl. [IpokapuoTsl u
9YKapUOTBHI.

[Tpoucxoxaenue 3ykapuor (CUMOMOTreHe3). DBOJIOLUMOHHOE MPOMCXOXKAECHUE BHPYCOB.

HponcxomneHHe MHOTOKJICTOYHBIX OpTraHHU3MOB. Bo3auknoBeHne OCHOBHBIX rpyni



MHOT'OKJIETOYHBIX OPTraHU3MOB.

OcHOBHBIEC 3Tanbl 3BOJIIOLMU BHICIIUX pacTeHuil. OCHOBHBIE apoMOp(hO3bl PACTCHUH.
Brixon pactenuii Ha cyury. [losiBieHne ciopoBbIX pacTeHUI U 3aBOeBaHUE UMU cylid. CeMeHHbIe
pactenus. [IpoucxoxneHne IBETKOBBIX PACTEHUM.

OcHOBHBIE 3Tallbl 3BOJIIOIUHM XKUBOTHOrO Mupa. OCHOBHBIE apoMOP(O3bl KUBOTHBIX.
Bennckas ¢ayna. KemOpuiickuii B3pbIB — MOSIBICHHE COBPEMEHHBIX THIOB. [lepBbie XOp0BbIe
KUBOTHBIE. JKH3HBL B BOJE. DBOIOIUS O3BOHOYHBIX. [IponcxoxaeHne aMpuOuii U penTuIInid.
[Tpoucxoxaenue miekonuralmux U ntull. [lpuxHnun kiarodeBoro apomopdosa. OcBoeHHe
0eCI03BOHOYHBIMH U MO3BOHOYHBIMU KUBOTHBIMU CYIIIH.

PazButue xu3nu Ha 3emiie MO 3paM U MEepUoAaM: apxeu, MpoTepO30i, Maaeo30il, ME3030H,
KaifHO30H. O01Ias XapaKTepUCTHKA KJIMMaTa U Fe0JI0rHYecKuX rnpoueccos. [losiBnenne u pacuser
XapaKTepHBIX OPraHU3MOB. YTIieoOpa3oBaHHUE: €ro YCJIOBHsI M BIMSHHE HAa Ta30BBI COCTaB
aTMoCQepBhl.

MaccoBble BBIMUpaHMSI — DKOJIOTMYECKHE KpU3HChI Ipouuioro. [lpuunHbl u ciencrsus
MacCOBBIX BbIMUpaHUil. COBPEeMEHHBIH IKOJOTHUECKUI KpHU3HC, ero ocobeHHocTu. IIpobiema
coxXpaHeHUs OuopazHooOpas3us Ha 3emiie.

CoBpemeHHast cuctemMa opranudeckoro mupa. [IpuHIUIBI KIaccuPHUKAIUU OPTaHU3MOB.
OCHOBHBIE CUCTEMATUYECKUE TPYTIIBI OPTaHU3MOB.

JleMoHCTpanuu

[Hoptpetsr: ®@. Pean, JI. Cnannanuanu, JI. ITacrep, . . Meunukos, A. 1. OnapuHn, J[x.
Xonpeiin, I'. Ménnep, C. Munnep, I'. FOpu.

Tabmuipl u cxembl: «Cxema omnbita @. Peany, «Cxema onwita JI. [lacTtepa mo usydenuro
camo3apoxkJieHus: xu3Hm», «Cxema omnbita C. Mumnepa, I'. FOpu», «9tanel HeopraHuueckon
’BONIOLIUNY, «I eoxpoHOomornueckas mkanay, «HauanbHble 3Tanbl OPraHUYECKOW 3BOJIOLIMI,
«Cxema 00pa3oBaHUs HYKapHOT MyTEM cuMOuorenesa», «Crucrema xxuBoi npupoas», «CTpoeHne
BUpyca», «ApoMopdo3bl pacTteHuit», «Punnoduth», «OAHOKIETOYHBIE BOAOPOCIH,
«MHoroknerounsle Bojgopociunw», «Mxu», «llamopotHukmn», «l'om0CEMEHHBIE pacTEHHUS,
«Opranpl I[BETKOBBIX pacTeHui», «Cxema pa3BUTHS >KUBOTHOTO MHPa», «ApoMOpQo3bl
KUBOTHBIX», «IIpocteitimmey», «Kumeunononoctueiey, «llinockue uyepBu», «UiaeHUCTOHOTHEY,
«PwI10B», «3eMHOBOAHBIEY, «lIpecmbikatomuecs», «I[Itunpy, «Mnekonuraromue», «Pa3Butne
KU3HM B apXeHWcKou spe», «Pa3BUTHE KU3HM B IPOTEPO30MCKON 3pe», «Pa3Burhe Xu3HH B
MaJIE030MCKOM 3pey, «Pa3BUTHE )KU3HU B ME3030MCKOM 3pey, «Pa3BUTHE )KU3HU B KAWHO30MCKOU
ape», «CoOBpeEMEHHas CUCTEMA OPTaHUYECKOTO MUPay.

O6opynoBanue: repOapud pacTeHUN pa3IUYHBIX OTIEJIOB, KOJJIEKIUU HACEKOMBIX,



BJIQXKHBIE Ipenaparbl >KMBOTHBIX, PAKOBHHBI MOJUIIOCKOB, KOJUIEKIIMM HWIJIOKOXKHX, CKEJEThI
IIO3BOHOYHBIX >KMBOTHBIX, 4Uydeja NTHUIl U 3BEpPEH, KOJUIEKLIMH OKaMEHEIOCTEH, IOJIE3HBIX
MCKOIIAEMBbIX, MYJISIKU OPIraHUUYECKHUX OCTATKOB OPTaHN3MOB.

Bupryaabnas jgaboparopHass padora «MogenupoBanue onbiToB Muiepa—tOpu 1o
M3YYECHHIO a0MOTEHHOTO CHHTE3a OPraHUYeCKUX COSAMHEHUN B IEPBUYHOI aTMochepe».

JlabopaTopnasi pabGora «l3yueHue u OIUCaHUE MCKONAEMBIX OCTAaTKOB JPEBHUX
OpPraHU3MOBY.

IIpakTuyeckasi padora «/3ydyeHre ocOOCHHOCTEH CTPOSHHUS PACTCHUI Pa3HBIX OTICIOBY.

IIpakTuyeckas padora «/I3yuyeHue ocoOEHHOCTEH CTPOSHUS TO3BOHOYHBIX KUBOTHBIXY.

Tema S. IIpoucxoxkaeHue 4ej10BeKa — aHTPONOreHe3

Pa3znensl u 3a1aun aHTPOIIOJIOrMU. METO1bI AaHTPOIIOJIOTHH.

CraHOBIIEHHE NPEJCTABICHUNA O MPOUCXOXKIACHUU 4YeJIOBEeKa. PenurmnosHbie BO33peHMUS.
CoBpeMEHHbIE HAyUYHbIE TEOPUH.

CxoncTBo yenoBeka ¢ OKUBOTHBIMHU. (CuHCTEMaTHUECKOE TIOJIOKEHHE YeJIOBEKa.
CBugeTenbCcTBa CXOACTBA 4YEJIOBEKa C JKMBOTHBIMH: CPaBHUTEIHHO-MOP(OIOTHYECKHE,
sMOpuosioruYecKkue, (HU3HO0IOro-OMOXMMHUYECKHe, MoBeAeHYecKkne. OTiHuus YelnoBeKa OT
JKUBOTHBIX. [IpsIMOX0X/I€HHE M KOMIUIEKC CBS3aHHBIX C HUM IPHU3HAKOB. Pa3BUTHE rOJIOBHOTO
MO3Ta U BTOPOW CUTHAJIbHON CUCTEMBI.

JIBrKkyue cuiibl ((akTophl) aHTPOIIOT€HE3a: OMOIOrHUecKre, colranbHble. COOTHOILIEHHE
OMOJIOTMYECKHUX U COLMAIBHBIX (PaKTOPOB B aHTPOIIOTCHE3E.

OcHOBHBIE CTaJMM aHTpoIIoreHe3a. PaHHMe yenoBekooOpazHble 00e3bsHBI (IIPOKOHCYIIBI) U
paHHUE MOHTUABI — OOILIME MPEIKHU YETOBEKOOOPA3HBIX 00€3bsSH U JIt0JIeH. ABCTPAJIONUTEKU —
JIBYHOTHE TpENKH JroAeil. YeloBeKk yMelbld, MepBble M3TOTOBICHHUS OPYIuil Tpynaa. HemoBek
NPSIMOXOJISAIINI U TIEPBBIN BBIXOJ Ntojel 3a mpeaensl Adpuku. Yenosek reinenpoeprekuii —
o011l mpeoK HeaHePTaIbCKOTO YeIOBeKa U YellOBeKa pa3yMHOro. YerloBek HeaH1epTaabCKUi
KAaK BHJ JIOJEH XOJOJHOTO KJIMMarTa. YemoBeK pa3yMHBIH COBPEMEHHOIO THIA, JIEHHCOBCKUHI
YeJI0BEK, OCBOEHNE KOHTUHEHTOB 3a npeaenaMu A¢puku. [laneoreneTrka u nmajaeoreHoOMuKa.

OBOIIIOLIMS COBPEMEHHOTO 4YenoBeka. EcTecTBeHHBIH OTOOp B MOMYJISALUSAX YEIOBEKa.
MyTtanuonHbIi Tporiecc u nmonuMopdusm. I[lonynsimoHHbIe BOTHBI, Apeiid Te€HOB, MUTpAIUs U
«3(exT ocHOBaTENA» B MOMYJIALUIX COBPEMEHHOTO YeJIOBEKA.

Yenoseueckue pacebl. [loHste o pace. bonbuime pacel: eBporeonaHas (eBpasuiickas),
aBCTPANIO-HErPOHIHAS (PKBAaTOpHAlbHAsI), MOHTOJIOWIHAs (a3MaTCKO-aMepuKaHcKas). Bpems u
NyTH paccelieHHs 4YeloBeKa 1o [uaHere. EnuHcTBO 4enmoBeueckux pac. Hayunas

HECOCTOSITENbHOCTh pacu3Ma. [IpucrnocobieHHOCTh YenoBeKa K pa3HbIM YCIOBHUSIM OKpY Karolei



cpenpl. Biusitnue reorpaduueckoit cpenbl U Apeiida reHoB Ha MOPQOJOTHIO W (DU3UOIOTHIO
YeJI0BEKa.

MexXIUCUUIIMHAPHBIE METOAbl B (U3HUECKON (OMOJOTMYECKOW) AaHTPOIIOJOTHH.
OBOJIOIMOHHAS ~ AHTPOIOJIOTHSI M TaJlCOAHTPOIOJIOTHSI  YEJIOBEUYECKUX  MOMYJISALHUM.
buocouuanpHple  HCcIeAOBaHUA ~ OPUPOJBI  dYenoBeka.  VccnepoBaHue — KOIBOJIIOLUU
OMOJIOrMYECKOI0 U COLMAIBHOIO B YEJIOBEKE.

JleMoOHCTpanuu

[Toptpetsr: Y. apBun, JI. Jluku, 5. 5. Porunckuii, M. M. I'epacumos.

Tabmupr uw  cxeMbl: «MeToasl  aHTpOMoJIOTUM», «['OJOBHOM MO3r 4eloBeKay,
«YenoBekooOpa3Hble 00€3bsiHB, «CKENeT YeloBeKa M CKEJeT MIMMITaH3e», «PyIuMeHTs u
aTaBU3MbD», «JIBIDKyIIME CHJIBI aQHTPOIOreHe3a», «ODBOJIOLHMOHHOE JIPEBO YEJIOBEKay,
«ABcTpanonurtek», «4eroBek ymembiit», «HernoBek MpAMOXOISIIni», «JleHUCOBCKUI YeI0BEK»
«Heannepranbip»y, «KpomanboHibl», «llpenku uvenmoBekay, «ITambl 3BOJIONUU YEIOBEKAY,
«Pacel yenoBekay.

O6opynoBaHue: MyJISDKM OKaMEHEIOCTEeH, MPEeMETOB MaTepUalbHON KyJIbTypbl IIPEIKOB
4yenoBeKa, penpoaykuuu (Gororpadum) KapTHH ¢ MUDOITOTHUSCKUMU M OUOIEHCKUMU CIOKETaMu
MIPOUCXOXKICHUS YeloBeKa, (ororpaduu HAXOJOK HCKOMAEMBIX OCTaTKOB YeNOBEKa, CKENeT
YyeJioBeKa, MOJIETb Yeperna 4eloBeKa M yeperna HIMMIIaH3€, MOJENb KUCTH YellOBEeKa U KHUCTH
HIMMITaH3€, MOJIEIIU TOPCa MPEIKOB YeJIOBEKA.

JlaGopaTtopnas pabora «M3ydeHne ocoOEHHOCTEM CTpPOEHMsI CKeJeTa 4YeJOBeKa,
CBSI3aHHBIX C MPSMOXOKIECHUEM.

IIpakTuyeckas padora «/I3yueHne 3K0JOrMYECKUX aanTalui YeTOBEKaY.

Tema 6. Jxo0J10THs1 — HAYKA 0 B3aMMOOTHOLICHUSIX OPraHU3MOB M HAJOPTraHU3MEeHHbIX
CHCTEM C OKpY KaloLen cpenou

3apoxeHue U pa3BUTHE dKosoruu B Tpynax A. I'ymbGompara, K. @. Pymee, H. A.
Cesepuona, J. I'ekkensa, A. Tencnu, B. H. CykauéBa. Pazpensl m 3amaum skonoruu. CBs3b
9KOJIOTHH C APYTHMH HayKaMH.

Mertonsl skonorun. [loneBbie HaOMIOACHUS. DKCIEPUMEHTHI B AKOJIOTUU: TPUPOJHBIE U
naboparopHbeie. MogenupoBaHue B 3KOJIOTHH. MOHUTOPUHT OKPYKAIOIIEH CpeJlbl: JIOKATbHBIMH,
PETHOHANILHBIN U TJI00ATLHBIH.

3HaueHUE SKOJOTMYECKHX 3HAHUM IS 4YeloBeKa. DKOJOTMYECKOEe MHUPOBO33PEHHUE Kak
OCHOBa CBsI3€l 4eloBeuecTBa € Mpupoaod. POopMUpOBAHUE SKOJOTUYECKOM KYJIBTYpbl U
HKOJIOTUYECKON I'PaMOTHOCTH HACEJICHHUS.

JleMmoHCTpauMu



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

Tabmuner 1 cxembl: «Pasmensl skoigorum», «MeToasl skomoruny, «CxeMa MOHUTOPHHTA
OKPY’KaIOIIEH Cpeabh».

JlaGopaTtopHas padora «/3yueHne MeTo10B SKOJIOTUUECKUX UCCIICTOBAHUIN.

Tema 7. OpranusmMsl U cpeaa OOMTaAHUA

Okonoruyeckne (akTopel U 3aKOHOMEpHOCTH uxX JeiictBua.  Kiaccudukamus
9KOJIOTMYECKUX  (akTopoB:  abuoTHueckue, OWOTHYECKHUEe, aHTpomnoreHHele.  OOmue
3aKOHOMEPHOCTH JACHCTBUS dKoJorndeckux ¢aktopos. [IpaBuno muaumyma (K. [lnpenrens, 1O.
JIu6ux). TonepaHTHOCTH. DBPUOMOHTHBIC U CTEHOOUOHTHBIE OPTAHU3MBI.

Abuotnueckue akropel. CBeT Kak dKonorndeckuii ¢pakrop. JleldcTBUE pa3HBIX y4acTKOB
COJIHEYHOT'O CIIEKTpa HAa OPraHU3Mbl. ODKOJOTMYECKHE TpYyNIbl PACTEHUW U JKUBOTHBIX IO
OTHOLLEHHUIO K cBeTy. CUrHanbHas pojib cBeTta. @oTonepuoinsm.

Temmeparypa kak skonormdyeckuii Qaxtop. [leiicTBue Temmeparypbl Ha OpraHH3MBIL.
[ToikunoTEpMHBIE U TOMOHOTEPMHBIE OPraHU3Mbl. DBPUTEPMHBIE U CTEHOTEPMHBIE OPTaHU3MBbI.

BrnaxnocTts kak skonoruueckuii ¢akrop. [IpucnocobneHuss pacTreHuid K MOAIEPKAHUIO
BojHOro Oananca. Knaccudukanus pacteHuid mo OTHOUIeHHIO K Boje. [Ipucnocobnenus
KUBOTHBIX K U3MEHEHHIO BOJJHOTO PEXUMA.

Cpenpl oOuTaHMsI OpPraHU3MOB: BOJHAs, HA3€MHO-BO3IYILHAs, MOYBEHHAs, ITyOWHHas
NOJNOYBEHHAs, BHYTPHOpraHU3MeHHas. DU3MKO-XMMUYECKHE OCOOCHHOCTH cpel OOuTaHUs
opranu3MoB. [IpucrnocobaeHns opranu3MoB K KU3HU B pa3HbIX cpejiax.

buonoruueckue putmel. BHemnne u BHyTpeHHHE pUTMbI. CyTOYHBIE U TOJAUYHBIE PUTMBI.
[Tprcnoco0IeHHOCTh OPTaHU3MOB K CE30HHBIM U3MEHEHHUSAM YCIOBUH JKU3HH.

XKuznennsie Gopmbl opranusmoB. [Tonsarue o xu3HeHHOW (opme. JKuzHeHHBIE (OPMBI
pacTeHH: NepeBbs, KyCTapHUKH, KyCTapHUYKH, MHOTOJIETHHE TpaBbl, OIHOJETHHE TPAaBBHI.
KuznenHble (QOpPMBI KUBOTHBIX: THUAPOOMOHTHI, TE€OOMOHTHI, a’pOoOHOHTHL. (OcoOeHHOCTH
CTpOEHUS M 00pa3a KU3HU.

buotnueckne  Qaxroppl. Buasl OMOTHUECKHMX  B3aMMOJAEHCTBHHA:  KOHKYpPEHIIMS,
XHUIIHUYECTBO, CUMOMO03 1 ero ¢opmel. [lapazutusm, kooneparus, MyTyajlu3M, KOMMEHCATU3M
(kBapTupaHTCTBO, HaxjeOHMuYecTBO). Herpoduueckue  B3auMoOAeHCTBUS — (TOMUYECKHE,
dbopuueckue, (adpuyeckue). 3HadyeHHE OWOTHYECKUX B3aUMOJICHCTBUU I CYIIECTBOBAHHS
OpPraHu3MoOB B cpejie ooutanus. [IpMHIMT KOHKYPEHTHOTO HCKIIFOUESHHUS.

JleMoOHCTpanun

Tabmuipl 1 cxembl: «IKojoruueckue (HakTopb», «CBETOBOM CIEKTPY», «IKOJIOTHUYCCKUE



TPYIIIBI )KUBOTHBIX MO OTHOUIEHUIO K CBETY», « TeIIOKPOBHBIE KUBOTHBIE», «XO0JIOJHOKPOBHBIE
JKUBOTHBIEY, «Du3nonorndyeckue anantaiuu XUBOTHBIX», «Cpeapl OOUTaHMS OPraHU3MOBY,
«buonornyeckue puTMbD, « KuzneHHsie GOpMBI pacTeHU», « Ku3HeHHbIE (POPMBI JKUBOTHBIX),
«IJKocHUCTeEMA IIHPOKOIMCTBEHHOIO Jieca», «DKOCUCTEMa XBOWHOIO Jiecay, «llenu nutranus»,
«XumunyectBoy, «llapazutuzm», «Konkypenmus», «Cumonosy, «KommeHcanuzm.

O6opynoBanue: repbapuu pacTeHHd W JKMBOTHBIX, MPHUCIIOCOOJICHHBIX K BIUSHUIO
pa3MYHBIX  JKOJOTHYECKHX  (akTOpoB, TepOApUU  CBETONIOOMBBIX, TEHETIOOWBBIX U
TEHEBBIHOCIMBBIX PACTEHUI, CBETONIOOMBBIC, TEHETIOOMBbIE U TEHEBHIHOCIMBBIE KOMHATHbBIC
pacteHus, repOapuu 1 KOJUIEKIIUHU TETJI0T00MBBIX, 3MMOCTOMKHUX, MOPO30YCTOMYUBBIX PACTCHHIH,
gy4yena MTUIl U 3BEpei, repOapuy pacTeHHM, OTHOCSIIUXCS K Trurpoduram, Kcepodutam,
Me30(uTaM, KOMHATHBIC PACTECHUS TAHHBIX TPYII, KOJUICKIIMH KUBOTHBIX, OOMTAIOIINX B Pa3HBIX
cpenax, TrepObapuM M KOJJICKIMHM pPacTeHHMM W JKMBOTHBIX, OOJajalolux dYepTaMu
MPUCTIOCOOJICHHOCTH K CE30HHBIM HM3MEHEHHUSM YCIOBUH >KHU3HH, TepOapuu M KOJUIEKIUU
pacTeHU U JKMBOTHBIX PA3IMYHBIX )KM3HEHHBIX (DOPM, KOJUICKIIUU KUBOTHBIX, YIACTBYIOIIUX B
pa3IUYHBIX OMOTHYECKUX B3aUMOICHCTBUSAX.

JlabopaTopnasi pabora «BrisiBieHHe MPUCTIOCOOICHHUI OPraHU3MOB K BIUSHUIO CBETAY.

JlabopaTopnasi pa6ora «BbisiBiIeHHE NPUCTIOCOONIEHUH OpPraHU3MOB K  BIIMSHHUIO
TEeMITEpaTypPhbD».

JladbopaTtopnasi pa6ora «AHATOMHYECKHE OCOOCHHOCTH PACTEHHM W3 Pa3HBIX MECT
OoOUTaHUS.

Tema 8. Jxo10rust BUAOB M NOMYJIALMI

DKOJIOTHYECKUE XapaKTePUCTUKH Tomysanuu. [lomymsnus kak OMOJOrHYecKas cucTema.
Pons HeomHOpoAHOCTH cpenbl, U3HUECKUX OapbepoB U OCOOCHHOCTEW OWOJIOTHH BHUIOB B
(dbopMUPOBaHUU TPOCTPAHCTBEHHOM CTPYKTYPHI MOMyJisiiuii. OCHOBHBIE TTOKA3aTENN MOMYJISINH:
YUCJIIEHHOCTh, IJIOTHOCTh, BO3pAacTHas U IOJOBas CTPYKTypa, POXKAAEMOCTb, MPUPOCT, TEMII
pocTa, CMEPTHOCTh, MUTPAITHS.

DKoJIOTHYecKasi CTPyKTypa momyssiiui. OreHKka YuCIeHHOCTH Tomyisiinuu. J[nHamuka
NONyJIALMK U €€ perynsdius. buornueckuil moreHuuMan nonyaauuu. MoaenupoBaHue JUHAMUKU
nonynauuu. Kpussle poctra uyucineHHoctu mnonyisuuu. Kpusbsle BbbDkuBaHus. Perymsius
YUCJICHHOCTH TMOMYJISIIAI: poib (aKTOPOB, 3aBHUCSIIMX W HE 3aBUCAIIMX OT TUIOTHOCTH.
DKojoruyeckue crpareruu Buaos (I- u K-crparerun).

[TonsiTne 00 »SKoJOrMYECKOW Huie Buga. Mectoobutanue. MHoOromepHass MOIEINb
skosornyeckor HumM Jx.M. Xaruuncona. Pazmepsl skonornyeckoii Humu. [loreHuuansHas u

pcajin30oBaHHas HUIIH.



Bun kak cucrema nomynsanuil. Apeansl BUAOB. BuUIbl M UX JKU3HEHHBIE CTPATETHH.
DKOJIOTUYECKUE IKBUBAJICHTHI.

3aKOHOMEPHOCTH TIOBEJICHUS M MUTpalMil >KUBOTHBIX. buojgoruueckue WHBA3UU
Yy>KEPOIHBIX BUJIOB.

JdemMoHCcTpaunu

IToprper: Ix. M. XaTuynHCOH.

Tabmuiel 1 cXeMbl: « DKOJIOTHYECKUE XapaKTePUCTUKU MOnysiuny, «[IpoctpancTBeHHas
CTpyKTypa mnomyisuun», «Bo3pacTHble mnupamuabl nomyasauuun», «CKOpOCTh 3acelneHus
MOBEPXHOCTU 3€MJIM pPa3Iu4yHbIMM OpraHuzmMamu», «Mopenp skosormdecko Humm Jhx. .
XaT4MHCOHAY.

O6opynoBanHue: repOapuu paCTCHHA, KOJUICKIIUN KHBOTHBIX.

JlabopaTopnasi pa6ora «IIpucmnocoOiaeHus ceMsH pacCTeHUN K PaCCENCHUIO.

Tema 9. IDKo0J10THA CO00MIECTB. IKOJOTHIECKHE CHCTEMBI.

CoobmecTBa opranu3MoB. buoreHo3 u ero crpykrypa. CBsi3u MeXIy OpraHU3MamMH B
OuoLeHo3e.

Okocucrtema kak oTkpeiTas cucrema (A. JIkx. Tencnm). DyHKUMOHAIBHBIE OJOKU
OpPraHU3MOB B JKOCHUCTEME: IPOAYLEHThI, KOHCYMEHTBI, peayleHThl. Tpoduueckue ypOBHH.
Tpoduyeckue nenu u ceru. Abuornyeckue 0y0ku 3xocucteM. [TouBBI U UIIBI B dKOCHCTEMAX.
KpyroBoport BeliecTB 1 MOTOK SHEPTUH B IKOCUCTEME.

OCHOBHBIE MTOKA3aTENHN YKOCUCTEMBI. buomacca u npoaykius. DKOJIOTHYECKUEe MUPAMUIbI
qricen, OMoMacchl U SHEPTUU.

Junamuxa sxocucmem. Kamacmpoguueckue nepecmpoiiku. @nykmyayuu. HanpaBieHHbIE
3aKOHOMEPHBIE CMEHBI COOOIIECTB — CyKIeccud. [lepBHUHbIE W BTOPUYHBIE CYKIIECCHU U HX
NPUYMHBL. AHTPONOTEHHBIE BO3JCHCTBUS Ha Cykineccud. KiuMakcHOe cooOIIecTBoO.
buopasHoobpasue u moaHOTa KPYroBOpOTa BEIIECTB — OCHOBA YCTOMUMBOCTH COOOIIIECTB.

[TpuponHbIe 3KOCUCTEMBI. JKOCUCMEMbl 03Ep U peK. DKocucmemvl Mopel U OKeaHos.
DKrocucmemvl myHop, 1ecos, cmenetl, nyCmvlHb.

AHTpPONIOTEHHBIE  JKOCUCTEMBI.  ArposkocucTema. ArpoueHo3. Paznuums wmexay
AQHTPOIIOTE€HHBIMH U MPUPOIHBIMU SKOCUCTEMAMH.

VYpboskocucreMbl. OCHOBHBIE KOMITIOHEHTHI ypOoskocucteM. ['opojckas ¢iopa u dayHa.
CunanTponuzanus ropojackoi ¢ayHbl. buonornueckoe #  XO034HCTBEHHOE 3HAYEHUE
arpodKOCHUCTEM U YPOOIKOCUCTEM.

3aKOHOMEPHOCTH (HOPMHUPOBAHHSI OCHOBHBIX B3aUMOJICHCTBHUIT OpraHM3MOB B 9KOCHUCTEMAX.

Ponv xackaonozo sghghexma u 6udos-s0uguxamopos (knrouesvlx 6u0o8) 6 GYHKYUOHUPOBAHUU



akocucmem. IlepeHOC PHEPIUU U BEIIECTB MEXAY CMEXHBIMH SKOCHCTEMaMH. YCTONYHMBOCTb
OpPraHu3MOB, TOMYJISIUA W SKOCHCTEM B YCIOBHUAX €CTECTBEHHBIX W AaHTPONOTCHHBIX
BO3JICHCTBUM.

Mexanusmbl  8030elicmeus  3a2pA3HEHUll  PA3HLIX MUNO8 HA  CYOOP2AHUSMEHHOM,
OpP2AHUZMEHHOM, NONYJIAYUOHHOM U IKOCUCHEMHOM YPOBHAX, OCHOBbL IKOLOSUUECKO20
HOPMUPOBAHUS AHMPONO2EHHO20 6030eticmeusi. MeTonoIorusi MOHUTOPHHIA €CTECTBEHHBIX U
AQHTPOIIOTEHHBIX IKOCHUCTEM.

JemMoHCcTpauMu

[Toptpet: A. Ix. Tencnu.

Tabmuubt n cxemsl: «CTpykTypa OHOLIEHO3a», « DKOCHCTEMA MIUPOKOIUCTBEHHOTO JIECay,
«OKocucTeMa XBOMHOTO Jeca», «DyHKIHOHAIBHBIE TPYHIBl OPraHU3MOB B JKOCHCTEMEY,
«KpyroBopor BemiectB B 3Kkocucteme», «llenmn mnuTaHus (macTOWINHAsA, JETPUTHAA)»,
«OKoJIOTHYEeCKas MUpaMUa Yucen», « IKOJIoTndeckas nupamuia OnomMacco», « IKOJIOrMuecKas
nupamujia s3Hepruny», «OdpazoBanue Oosota», «[lepBuunas cykueccus», « Bocctanosienue yeca
1OCJIE TTOXKapay, « IKOCUCTEMA 03epay, KATpoueH03», «KpyroBopoT BemecTB U IOTOK SHEPTHH B
arporueHose», «IIpumepsl ypooskocucTem».

Ob6opynoBanue: repOapuu pacTeHUH, KOJJIEKIUM HACEKOMBIX, dydesia NTHUL] U 3BEpeH,
repOapuu KyJIbTYPHBIX M JUKOPACTYIIUX PACTCHUN, aKBApUYM KaK MOJIEIb YKOCHCTEMBI.

IIpakTnyeckas padora «/3yyenne u onrcanue ypOooIKOCHCTEMBD».

JlaGopaTopnas padora «l3yueHne pazHooOpa3usi MEIKUX NOYBEHHBIX YWIEHUCTOHOTHX B
pa3HBIX IKOCUCTEMAX).

IKeKkypeust «IDKCKypcHsi B TUIIMYHBIN OnoreoneHo3 (B 1yOpaBy, Oepe3HsK, €bHUK, Ha
CYXOJIOJIbHBIN WJIM OWMEHHBIN JIYT, 03€p0, O0JI0TO)».

IKCKypeust «DKCKYpCHs B arposKocHcTeMy (Ha MOJIe UM B TEIUNIMYHOE XO03SIHCTBO)».

Tema 10. Buocdepa — rnodanbHas IKocucTEeMa

buocdepa — obmennanerapras o0ojiouka 3eMiH, TJ€ CYIIECTBYET WJIM CYIIECTBOBaIa
XKu3Hb. PazButne npenacrasieHuii o buochepe B Tpynax . 3tocca. Yuenue B. U. Bepnanackoro o
6uocdepe. O6mnactu 6nocdeps! u e€ cocras. Kupoe BemiecTBo Onocheps! 1 ero GyHKINU.

3aKOHOMEPHOCTHU cyIecTBoBaHUs 6nocdepbl. OcobeHHOCTH OHOChephl KaK r100anbHOM
sKkocucTeMbl. J[MHamuyeckoe paBHOBecue B Ouocdepe. KpyroBoporTsl BemecTts u
OroreoxuMHYecKHe HUKIbI (yrieposa, a3ora). PUTMuuHoCTh siBieHU# B Ouocdepe.

3onanbHOCTh Onochepsl. [lonsTre 0 6Mome. OCHOBHBIE OMOMBI CYIIH: TYHJIpa, XBOHHBIE
Jeca, CMEUIaHHble U IIMPOKOJIMCTBEHHBIE JIeca, CTENH, CAaBaHHbI, MyCTHIHH, TPOIIMUECKHUE Jieca,

BBICOKOTOPBS. KituMar, pacTUTENbHBINA U )KUBOTHBIM MUP OMOMOB CYIIIH.



Ctpykrypa 1 GyHKIHS )KUBBIX CHCTEM, OLIEHKA MX PECYPCHOTO MOTEHITHAaIa U OMOCHEPHBIX
(byHKIHHA.

JleMoOHCTpanuu

[TopTpetsi: B. U. Bepnanckuii, 3. 3rocc.

Ta6muupl u cxemsl: «['eocdepsr 3emumy», «KpyroBopor azora B npupojae», «Kpyrosopot
yriiepojia B npupojie», «KpyroBopot kuciaopoaa B npupone», «KpyroBopoT BoJbl B IPUPOIE»,
«OcHoBHBIE OMOMBI CyIny, «KimMmatudeckue nosica 3emin», « TyHapay, «Taiiray, «CMenaHHbIN
necy, «llIupokonucTBeHHbIN Jecy», «Crenby, «CaBanHay, «IlycTbiHgy, « Tponudeckuii gecy.

OO6opynoBaHue: repOapuy paCTEHU pa3HBIX OMOMOB, KOJUICKITUHN YKUBOTHBIX.

Tema 11. YesioBek M OKpYKaONIas cpeaa

DKOJIOTUYECKHEe KpH3WCHl M WX NpPHYUHBL Bo3neiicTBue uyenoBeka Ha Owocdepy.
3arpsizHeHue Bo3AyIIHOM cpeabl. OxpaHa Bo3ayxa. 3arpsis3HeHne BoJHOM cpebl. OXpaHa BOJHBIX
pecypcoB. Pazpymienue nouBsl. OxpaHa MOYBEHHBIX pecypcoB. MI3MeHeHue KiinMara.

AHTpPOTIOT€HHOE BO3ICHCTBUE HA PACTUTEIbHBIN U JKUBOTHBIA MUp. OXpaHa pacTUTEIHLHOTO
U SKMBOTHOTO Mupa. OCHOBHBIE MPUHLUIBI OXpaHbl mTpupoasl. Kpacueie kuuru. Ocobo
oxpansiemble pupoaHbie Tepputopuu (OOIIT). boranudeckue caapl U 300JI0TMYECKUE TTAPKH.

OcHOBHbBIEC TPUHIIUIIBI YCTOMUYMBOTO PAa3BUTHUS YEIIOBEUYECTBA U MPHUPOAbI. ParronaabHOe
MPUPOJONIONB30BAHNE M COXPaHEHHE OMOJOTHYecKoro paszHooOpazusi 3emum. OOmue
3aKOHOMEPHOCTHU TIIO00ATBHBIX IKOJIOTHYECKUX KPU3UCOB. OCOOEHHOCTH COBPEMEHHOTO KpU3HCa
U €ro BEpOSITHBIE MOCIEACTBUS.

Pa3Butre METOJIOB MOHHMTOpPUHIA Pa3BUTHS OMACHBIX TEXHOTEHHBIX IMPOLECCOB.
Cucmemuvie ucciedosanus nepexooa K pecypcocbepezaioweli U KOHKYPEHMOCHOCOOHOU
anepeemuxe. buonocuueckoe paznoobpasue u b6uopecypcol. Hayuonanvnvie ungopmayuonusie
cucmemvl, obecneuugaroujue 00CmMyn K UHGOpMaAyuu no COCMOSHUIO OMOENbHBIX U008 U
akocucmem. OCHOB8bl IKOpeabUuIUmMayuu SIKOCUCmem U cnoco608 60pbobl ¢ OUONOBPENHCOCHUAMU.
Pexoncmpyxkyus mopckux u HazemMHbIX 3KOCUCTEM.

JleMoOHCTpanun

Tabmuiel U cxeMbl: «3arpsizHeHHE aTtMmochepbl», «3arps3HeHHe TUAPOCPEpbD,
«3arps3HeHne MO4YBbD», «[[apHUKOBBIH dPPekT?, «Oc000 oXpaHsIeMble IPUPOIHBIE TEPPUTOPUID,
«Mogenu ynpaBisieMOro MUPay.

O6GopynoBanue: ¢potorpaduu oxXpaHseMbIX PACTCHHUH U KUBOTHBIX KpacHoit kaurn Poccuiickoit

®enepanun, KpacHoil KHUIM permoHa.



INJIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBI 10 BUOJIOTI'U
HA YPOBHE CPEJHETI'O OBHIET'O OBPA3OBAHUA
JIMUHOCTHBIE PE3YJIBTATBI

®OI'OC COO ycranaBnuBaeT TpPeOOBaHUS K pe3yibTaTaM OCBOCHHUS OOYyYarOIIMMHUCS
IIPOrpaMM CpeHEro 00IIero 00pa3oBaHus: JMUYHOCTHBIE, METAIIPEIMETHBIE U TPEIMETHbIC.

B cTpyKType JMYHOCTHBIX pe3yJIbTaTOB OCBOCHUS MPOTPAMMBbI 1O OMOJOTHH BBIICICHBI
CIICAYIOUINE  COCTAaBIIAIONIME: OCO3HAaHHUE OOYYaIOUIMMHCS  POCCHHCKOM  Ipa)IaHCKOU
UJCHTUYHOCTH — TOTOBHOCTH K CaMOPa3BUTHIO, CAMOCTOSATEIBHOCTH M CaMOOIPEAEICHUIO,
Hanuyue momusayuyu K OOyUEHUI0 OUOJIOTHH, YeleHanpaeieHHoe pazeumue BHYTPEHHHX
yOEKIEHUH JIMYHOCTH Ha OCHOBE KJIIOYEBBIX LIEHHOCTEH M MUCTOPUUYECKUX TPAJAULUNA pa3BUTHS
OMOJIOTUYECKOI0 3HAHUS, 20MOBHOCMb U CHOCOOHOCHb O0YYaIOLIUXCsl PYKOBOACTBOBATHCSA B
CBOCM  JEATENbHOCTH  I[EHHOCTHO-CMBICIIOBBIMM ~ yCTaHOBKAMHU, TPUCYIIUMHU  CHCTEME
OMOJIOTHYECKOTO0  OOpa3OBaHMsl, Haluuue NPABOCO3HAHUS  SKOJIOTHUYECKON  KYJIBTYPBI,
cnocobHoCcmu cmagums UEIN U CTPOUTH KU3HEHHBIE I1JIaHBI.

JInuHOCTHBIE PE3yJbTaThl OCBOCHUS MPOTrpamMMbl 110 OMOJIOTMH JOCTUTAIOTCSA B €IMHCTBE
y4eOHOM M BOCIHUTATEIbHON AEATEILHOCTH B COOTBETCTBHM C TPAAUIIMOHHBIMH POCCHUHCKUMU
COLIMOKYJIbTYPHBIMHU, UCTOPHUECKUMU U JTyXOBHO-HPABCTBEHHBIMU IIEHHOCTSIMHU, IPUHATHIMHU B
oOuiecTBe MpaBUJaMH U HOPMaMHU MOBEAECHUS M CIIOCOOCTBYIOT IpoOlleccaM CaMOIO3HaHUS,
CaMOBOCIIUTAHUS M CaMOPA3BUTHUSI, Pa3BUTUS BHYTPEHHEW MO3WIIMU JIMYHOCTH, MATPUOTHU3MA U
YBaXXEHUS K 3aKOHY M IPABOIMOPSIKY, YEIOBEKY TpyJa U CTaplieMy IMOKOJIEHHUIO, B3aUMHOTO
YBOXEHUS, OEpEeKHOT0  OTHOIIEHHUS K  KyJIbTypHOMY  HACIEOUI0O U TPaJUIUsAM
MHOTOHAallMOHAJIBHOTO Hapoaa Pocculickoit @enepanuu, Npupoae U OKPYKAOLIEH Cpee.

JInuHOCTHBIE pe3ybTaThl OCBOEHMS yueOHOro npeamera «buonaorus» T0MKHBI OTpaxkaThb
TOTOBHOCTh M CIIOCOOHOCTH OOYYaroLUXCs PYKOBOJICTBOBATHCS C(OPMHUPOBAHHON BHYTPEHHEH
MO3ULIMEH JUYHOCTH, CHUCTEMON IIEHHOCTHBIX OpUEHTAllMid, TO3UTUBHBIX BHYTPEHHHUX
yOeXKIEHUM, COOTBETCTBYIOUIMX TPAJAMIMOHHBIM IIEHHOCTSIM  POCCHIICKOro  oOIIecTBa,
paclIMpeHHe KU3HEHHOTO OIbITa U ONbITa JAEITEIbHOCTH B IPOLIECCE peain3allid OCHOBHBIX
HaIpaBJe€HUN BOCIIUTATEIbHOM 1€ATEIbHOCTH, B TOM YUCJIE B YACTH:

1) rpaIaHCKOro BOCIUTAHUS:

c(OpPMUPOBAHHOCTh TPAXKIAHCKOM MO3UIMM  00ydYaromierocs Kak aKTUBHOTO U
OTBETCTBEHHOTI'O 4JIeHa POCCUICKOTr0 OOIIECTBA;

OCO3HAHHE CBOMX KOHCTUTYIIMOHHBIX TMpaB M OOS3aHHOCTEH, yBaKEHHE 3aKOHA U
MPaBONOPSJIKA;

TOTOBHOCTb K COBMECTHOM TBOPUYECKOH NIE€ATEIHHOCTH MPHU CO3/IaHUU YUEOHBIX MPOEKTOB,



pelIeHnr yu4eOHbIX U TO3HABATENIbHbIX 33/1a4, BHITIOJTHEHUH OMOJIOTHYECKUX IKCIIEPUMEHTOB;

CHOCOOHOCTh  ONpENeNiATh COOCTBEHHYIO TMO3HMIHMIO 110 OTHOUICHHIO K SIBJICHUSAM
COBPEMEHHOM KHU3HH U OOBACHATH €€;

YyMEHHE y4YWUThIBaTb B CBOMX JCHCTBUSIX HEOOXOAMMOCTh  KOHCTPYKTHBHOIO
B3aMMOJICHCTBUS JIOJEH ¢ pasHbIMU yOEKICHUSAMHU, KYJIbTYPHBIMH LIEHHOCTSAMU U COLUAIbHBIM
MI0JIOKEHUEM;

FOTOBHOCTb K COTPYJHHUYECTBY B IIPOLIECCE COBMECTHOIO BBIIIOJHEHUS Y4EOHBIX,
MO3HABATENIbHBIX M HUCCIEAOBATEIbCKUX 3aJa4, YBAXXUTEJIBHOIO OTHOLICHUS K MHEHHIO
OTIOHEHTOB MPH 00CYXJACHUU CIIOPHBIX BOIIPOCOB OMOJIOTHYECKOTO CONEPIKAHNUS;

TOTOBHOCTb K TYMAHUTApPHON U BOJIOHTEPCKOM J1€ATEIBHOCTH;

2) IaTPUOTHYECKOT0 BOCIIUTAHUS:

c(hOpMHUPOBAHHOCTH POCCHICKON IPayKTAHCKOW MICHTUYHOCTHU, TATPUOTU3MA, YBAKECHHUS K
CBOEMY Hapojay, YyBCTBa OTBETCTBEHHOCTH mepea PoauHOlN, ropaocTu 3a CBOM Kpaid, CBOIO
Ponuny, cBOM sA3bIK U KyJIBTYpY, IPOIJIOE U HACTOSIIIEE MHOTOHALIMOHAIBHOIO Hapoaa Poccuuy;

LIEHHOCTHOE OTHOILIEHUE K IPUPOTHOMY HACJIEIUIO U TaMSITHUKAM IPUPO/IbL, TOCTHXKEHUAM
Poccuu B Hayke, HCKycCTBE, CIIOPTE, TEXHOIOTHIX, TPYAE;

CIIOCOOHOCTH OLIEHUBATh BKJIA]] POCCUMCKHUX YUEHBIX B CTAHOBJICHHE U PA3BUTHE OMOJIOTHH,
NOHMMAaHUS 3HAuyeHUs OWMOJOTMM B IO3HAHWU 3aKOHOB IMPUPOJBI, B HKU3HMU 4YeJIOBEKa U
COBPEMEHHOT0 00I11eCTBa;

uelHas yoexx IEHHOCTh, TOTOBHOCTh K CITY>KEHHIO U 3amuTe OTedecTBa, OTBETCTBEHHOCTh
3a ero cyns0y;

3) AyXOBHO-HPABCTBEHHOI'0 BOCTIMTAHMA:

OCO3HAHUE JYXOBHBIX LICHHOCTEN POCCUICKOr0 HAPOa;

c(OPMHPOBAHHOCTb HPABCTBEHHOTO CO3HAHMS, STUYECKOTO TIOBEACHUS;

CIOCOOHOCTh OLICHWBATh CUTYAIMIO U IPUHUMATh OCO3HAHHBIE PEIICHUs, OpPUEHTUPYSCh Ha
MOpaTbHO-HPABCTBEHHbBIE HOPMBI U IIECHHOCTH;

OCO3HaHHUE JIMYHOTO BKJIaJla B IOCTPOEHUE YCTOMUNBOIO OYyAyLIero;

OTBETCTBEHHOE OTHOLIEHHE K CBOMM POJUTEINSAM, CO3/IaHUIO0 CEMbY Ha OCHOBE OCO3HAHHOI'O
IPUHSTHS LEHHOCTEN CEMENHOM KU3HU B COOTBETCTBHUHU € TPAaJULUAMU Hapo1oB Poccnn;

4) 3¢TeTHYECKOT0 BOCIIUTAHUS :

ACTETHUYECKOE OTHOIIEHHE K MHUPY, BKJIIOYasl ICTETUKY ObITa, HAYYHOTO U TEXHHUYECKOIO
TBOpPYECTBA, CIIOPTA, TPY/1a, OOIIECTBEHHBIX OTHOIICHUH;

MIOHMMAHHE YMOLIMOHAJIBHOTO BO3AECUCTBUS JKUBOU NPUPOABI U €€ LIEHHOCTH;

TOTOBHOCTh K CaMOBBIPAXXCHHIO B PA3HBIX BHJAX HCKYCCTBA, CTPEMIICHUC IIPOSABIIATH



Ka4yecTBa TBOPUECKOM JTMYHOCTH;

5) ¢usnyeckoro BocnuTaHUs, (OpMHPOBAHUS  KYJbTYPbl  310POBbSI W
IMOLHMOHAIBHOIO 0J1ar0NoJIy Husi:

IIOHUMaHME U peau3alys 370poBoro u 0e3omacHoro odpasa *HU3HHU (3J0pOBOE MUTAHHUE,
COOJIIOJIEeHNE TUTMEHUYECKUX MPaBWJI U HOPM, COATAaHCHPOBAHHBINA PEKUM 3aHATHH M OTAbIXA,
perynsipHass (u3MuecKas aKTUBHOCTH), OEpEKHOr0, OTBETCTBEHHOIO M KOMIIETEHTHOTO
OTHOIIEHHS K COOCTBEHHOMY (PH3NUYECKOMY U IICUXUYECKOMY 3/I0POBBIO;

IOHUMaHWE ILIEHHOCTU MPaBWJI HWHAWBUAYAJIBHOTO U KOJUIEKTUBHOIO 0€3011aCHOTrO
HOBEJICHUS B CUTYALUSIX, YTPOXKAIOIIUX 3/I0POBbIO U )KU3HHU JIOJIEH;

OCO3HAHME MOCJEICTBUI W HENPUSTHS BPEAHBIX MPUBBIUEK (YMOTPEOJICHUS AIKOTOJI,
HapKOTHUKOB, KYpPEHHUs);

6) TPY10BOr0 BOCIIUTAHUSA:

TOTOBHOCTb K TPYAY, OCO3HaHUE LIEHHOCTH MacTepCTBa, TPY10Jt00He;

TOTOBHOCTH K aKTUBHOM JEATEIBHOCTH TEXHOJIOTHYECKON M COIIMATIBHON HAIIPABICHHOCTH,
CHOCOOHOCTh MHUITUMPOBATH, INIAHUPOBATH M CAMOCTOSATEIBHO BBITIOIHSAT TAKYIO ACATEIbHOCTD;

UHTEpEeC K Pa3IU4HbIM chepaM MpodhecCHOHAIBHONW NeATeIbHOCTH, YMEHHUE COBEpILATh
0CO3HaHHBII BBIOOP OyAyIIel podeccuu U peaar30BbIBaTh COOCTBEHHbIE dKU3HEHHBIE [IIaHBI;

TOTOBHOCTb U CIIOCOOHOCTh K 00Opa3oBaHHUIO U CaMOOOpA30BAaHHIO HAa MPOTSKEHUU BCEH
KHU3HH,

7) 3K0JI0TM4YEeCKOT0 BOCTIUTAHUS:

HKOJIOTHUECKH 11eJIecO00pa3Hoe OTHOIIEHUE K MPUPOJAE KaK UCTOUHUKY JKH3HHU Ha 3emie,
OCHOBE €€ CYIIECTBOBAHUS;

MOBBIIIEHUE YPOBHS JKOJOTMYECKON KYJIBTYphl: NMpUOOpETEHHE OIbITa TIAHWPOBAHUS
MOCTYTIKOB M OIIEHKHM UX BO3MOJKHBIX IOCIIEACTBUH JUIsl OKPYXKAIOLIEH Cpe/ibl;

0CO3HaHME INT00ATBHOTO XapaKkTepa 3KOJIOrMYECKUX Mpo0ieM U MMy Tel ux pelieHus;

CIOCOOHOCTH HCIIONIF30BaTh MPHOOpETaeMble TIPU U3yUEHUH OMOJIOTHW 3HAHHUS U YMEHHS
NpY pEIICHUH TMPOOJIeM, CBS3aHHBIX C paIlMOHAIBHBIM TPHPOIOTIONH30BaHNEM (COOIIOICHHE
IpaBUJ MOBEACHHUS B TNPHPOJIC, HAMPABICHHBIX HAa COXpPAaHEHHE PABHOBECHS B JKOCHCTEMAX,
OXpaHy BUJIOB, YKOCHCTEM, Orochepsl);

AKTUBHOE HENPUATHE NEHCTBHH, NMPUHOCAIIMX BPEI OKpYKAIOIIeH MPHPOIHOU cpene,
YMEHHE TPOTHO3MPOBATH HEOIATrONPHUATHBIE YKOJIOTUYESCKHE MOCIECICTBUS TPEATPHHIMAEMBIX
JIEMCTBUN U NIPENOTBPALLATD UX;

HAJIMYME PA3BUTOTO HKOJOTHYECKOTO MBIIUIEHUS, SKOJOTUYECKOM KyJbTYphl, OIBITA

JACATCIIBHOCTH 9KOJIOTHYECKOM HAIpaBJICHHOCTH, YMCHHUA PYKOBOJACTBOBATHCA HWMH B



MIO3HABATEJIIBHOM, KOMMYHHMKaTUBHOW M COLMAIBbHOM IPAKTUKE, TOTOBHOCTH K YYAacTHIO B
IIPAKTUYECKOHN AESITEIbHOCTU IKOJIOTUUECKOM HaIIPaBIEHHOCTH;

8) HeHHOCTH HAYYHOI0 IO3HAHMA:

Cc(OPMHUPOBAHHOCTE MHUPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
pasBUTHsI HAyKM U OOLIECTBEHHOW INPAKTUKH, OCHOBAHHOIO Ha JHalore KyJbTyp,
CIIOCOOCTBYIOILIETO OCO3HAHUIO CBOETO MECTA B MOJIUKYJIBTYPHOM MUDE;

COBEPIICHCTBOBAHUE A3BIKOBOM M UATATEIBCKON KYJIBTYpPbI KaK CPEICTBA B3AUMOICHCTBHA
MEX]y JIFOJIbMU U TIO3HAHUS MUDA,

NOHUMaHWe cneuu(Uuky OHONOrMM Kak HayKH, OCO3HaHMs €€ posid B (OPMHPOBAHUU
palMOHATIFHOTO HAYYHOTO MBIILICHHS, CO3aHUN LIETOCTHOTO MPEICTABICHHUS 00 OKPY KAIOIIEM
MUpE Kak O €IMHCTBE IMpHUPOAbI, 4YelloBeKa M OOIIecTBa, B MO3HAHUM IPUPOJIHBIX
3aKOHOMEPHOCTEN M pellieHUH IPOoOIeM COXpaHeHHs! IPUPOTHOTO PABHOBECHS;

yOexIEHHOCTh B 3HAUUMOCTH OMOJIOTUU Ul COBPEMEHHOW LMBMIIM3AIMU: 0OeCleYeHus
HOBOT'O YpOBHSI Pa3BUTHUS MEIWLIMHBI, CO3AAHUE NMEPCIEKTUBHBIX OMOTEXHOJOTUH, CIIOCOOHBIX
pelarh pecypcHble MpobaeMbl pa3BUTHUS YEJIOBEUECTBA, MIOMCKA MTyTeH BBIXOAA U3 II100AJIbHBIX
9KOJIOTHYECKUX MPpo0seM U obecrieueHus nepexoa K yCTONYMBOMY Pa3BUTHIO, PAllUOHAIIBHOMY
UCIIOJIb30BaHUIO MPUPOIHBIX PECYpPCOB M (HOPMUPOBAHHUIO HOBBIX CTAHAAPTOB JKU3HHU;

3aMHTEPECOBAHHOCTh B MOJyUYEHUU OMOJOTMYECKMX 3HAHWUU B LIEJSAX MOBBIIMICHUS 00Ien
KyJbTYpbl, €CTECTBEHHO-HAy4YHON TIpPaMOTHOCTH, KaK COCTaBHOM YacTH (YHKIIMOHAIbHON
IpPaMOTHOCTH O0ydJaronmxcs, popMupyemMoit pu U3y4yeHun OUOoJIOTUH;

NOHMMAHHE CYIIHOCTH METOJOB IIO3HAHMS, MCIIONb3YEMBIX B €CTECTBEHHBIX HayKax,
CIIOCOOHOCTH HCIIOJIb30BAaTh IIOJy4YyaeMble 3HAHUS ISl aHajdu3a U OOBSICHEHWS SBIICHUUN
OKpYXAaloIIero MUpa M MPOUCXOJAMIMX B HEM H3MEHEHUH, yMEHHUE JelaTh OO0OCHOBaHHBIE
3aKJIFOYEHHUsST HAa OCHOBE HAy4HbIX (DaKTOB M MMEIOUIMXCS JaHHBIX C LENbI0 TOJTy4YEeHUs
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITENIbHO HCMOJIb30BaTh OMOJOTMYECKUE 3HAHMS JJs pelleHus
po0JieM B peabHBIX )KU3HEHHBIX CUTYalHsIX;

OCO3HAaHHE IIEHHOCTH HAay4HOH NEATEIbHOCTH, TOTOBHOCTh OCYIIECTBIATh NMPOEKTHYIO U
MCCIIEIOBATEIBCKYIO ACSITEIbHOCTh HHAUBUAYAIBHO U B TPYIIIIE;

TOTOBHOCTh U CIIOCOOHOCTh K HEMPEpPHIBHOMY 00pa3oBaHUI0 M CaMOOOpPa30BaHHUIO, K
AKTUBHOMY TIOJyYE€HUIO HOBBIX 3HAaHUN MO OHOJOTMU B COOTBETCTBUM C >KMU3HEHHBIMU
NOTPeOHOCTAMH.

METANPEIMETHBIE PE3YJIbTATHI

MetanpeameTHble pe3ysibTaThl OCBOEHUSI ydeOHOro mnpeamera «buonorus» BKIIOYAIOT:



3HaYMMble A (OPMHUPOBAHUS MHUPOBO33PEHUS  OOYYAlOIUXCA MEXAUCLUUIUIMHAPHBIE
(MeXmpeMeTHbIE) 00LIeHayYHbIe TOHATHUS, OTPAXKAIOLINE LEIOCTHOCTh HAYYHON KapTUHBI MUpa
U cnenu(uKy METOJ0B MO3HAHMSI, HCIIOIb3yEeMbIX B €CTECTBEHHBIX HayKax (BEILECTBO, YHEPIHUs,
SBJICHHE, IPOILIECC, CHCTEeMa, HayuHbId (DaKkT, MPUHLUI, TUNOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpHsl, UCClefoBaHue, HAONIOIEHUE, U3MEPEHUe, HKCIEPUMEHT U JIpyIHe); YHUBEPCAIbHbIC
yueOHble JeiCcTBUS (I03HABATEIbHbIE, KOMMYHHUKATUBHbBIE, PETYJATUBHBIE), 00ECIEUNBAIOIINE
dbopmupoBanre (PyHKIIMOHAIBHON TPAMOTHOCTH M COLUATHHOW KOMIIETEHIIUM OOYyYaIOlIUXCS;
CIOCOOHOCTh o0yyaromuxcs UCIOJIb30BaTh OCBOEHHBIE MEXUCLUIUIMHAPHBIE,
MHUPOBO33PEHUYECKHE 3HAHMsS W YHHUBEpCaJbHble y4yeOHble JEHCTBHS B IIO3HABATEIBHOM U
COLIMAJIbHON ITPAKTHKE.

B pesynpraTe wu3ydeHuss OWOJIIOTMM Ha YPOBHE CpEIHEro OO0IIero oOpa3oBaHHs Y
oOyuaromierocsi 0yayT copMupoBaHbl [03HABaTEIbHbIC YHHUBEpCAJIbHbIC yueOHbIE IEHCTBHUI,
KOMMYHUKATHBHbIE YHHUBEpCAJIbHble YyueOHble JEHCTBUS, pETYJSATUBHbIE YHHBEpCaJbHbIE
yueOHbI€ JeMCTBUSI, COBMECTHASI I€ATEIbHOCTD.

MeranpenmeTHble pe3ysibTaThl OCBOEHHUS IPOrpaMMbl CPEIHEro oouiero odpa3oBaHuUs
JIOJKHBI OTPakaTh:

OBJajieHHe YHUBEPCAJIbLHBIMH Y4eOHBIMH M03HABATEIbHBIMH /ICHCTBUSAMM:

1) 6a3oBbIe JJOrHYeCKHeE IeHCTBHUS:

CaMOCTOSITENIbHO (POPMYIMpPOBaTh U aKTyaJlu3UpoOBaTh MpoOJIeMy, paccMaTpuBaTh €€
BCECTOPOHHE;

UCIOJIb30BaTh MPH OCBOCHUM 3HAHUN MPUEMBI JIOTHUECKOTO MBIIIICHUS (aHaIM3a, CHHTE3a,
CpPaBHEHHMsI, KJacCU(pUKalUU, OOOOIIEHUS), pPacCKphIBaThb CMBICI OMOJOTMYECKUX MOHSTUN
(BBLICTISITh UX XapaKTepHbIC IPU3HAKY, YCTAHABIMBATD CBSI3U C IPYTUMU TIOHATHSIMH);

ONpeneNaTh LEeNU AEATeNbHOCTH, 337aBas MapaMeTpbl U KPUTEPHUH HX JIOCTUIKEHHS,
COOTHOCHTD PE3YJbTaThl A€ATEIbHOCTHU C TOCTABICHHBIMU LENISIMHU;

UCIIOJIb30BaTh OMOJIOTMYECKUE MOHSTHUSI JUIsl OObACHEHUS (aKTOB M SBICHUN >KUBOU
TIPUPOJIB;

CTPOUTB JIOTHUECKUE PACCYXIEHUS (MHIYKTUBHBIE, JIeTyKTUBHbIE, 10 aHAJIOTHH ), BBISIBIIATh
3aKOHOMEPHOCTH U NPOTHUBOPEUUS] B pacCCMaTPUBAEMBIX SIBICHUSX, (DOPMYITUPOBATh BBIBOJBI U
3aKIJIIOUEHUS;

PUMEHSTh CXEMHO-MOJIENIbHbIE CPEACTBA JUIS MPEACTaBICHUS CYIIECTBEHHBIX CBS3eH U
OTHOILIEHHH B M3y4aeMbIX OMOJIOTMYECKMX OOBEKTaX, a TaKXKe MPOTUBOPEUYMH pasHOro poja,
BBISIBJICHHBIX B PA3JIMYHBIX HHPOPMALIMOHHBIX UCTOYHHUKAX;

pa3palaThIBaTh IUIaH peHIeHHs TPOOJIEMbl C YUETOM aHAIN3a UMEIOUINXCA MaTepruaibHBIX



U HeMaTepUaIbHBIX PECYPCOB;

BHOCUTb KOPPCKTHBBLI B JACATCIBHOCTb, OUCHHWBATH COOTBCTCTBHUC PC3YJILTATOB ILCIIAM,
OLICHUBATb PUCKU HOCHCI[CTBI/If/’I JACATCIIbHOCTH,

KOOPJAMHHUPOBATh M BBINOJIHATH pPabOTy B YCJIOBHUSIX pEaJbHOr0, BUPTYaJbHOTO U
KOMOMHHPOBAHHOTO B3aUMOJICHCTBUS;

Pa3BHUBATh KPCATHBHOC MBIIIJIICHUEC IPU PCIICHHUU JKU3HCHHBIX HpO6JI€M.

2) 6a30BbIe HCCJIEN0BATEIbCKIE IeHCTBHA:

BJIQ/IETh HABBIKAMH y4€OHO-MCCIIEOBATENLCKON U MPOEKTHOM AEsITeNbHOCTH, HaBbIKAMU
paszpetieHusi mpodaeM, CHOCOOHOCThIO U TOTOBHOCTBIO K CAMOCTOSATEILHOMY MOUCKY METO/OB
PCIICHHUA MMPAKTUYCCKUX 3aaa4, IPUMCHCHUIO PA3JIMYHBIX MCTOAOB IMO3HAHUSA

HCIIOJIB30BAaTh Pa3JIWMYHBIC BHUIAbI ACATCIBHOCTH I10 IIOJYYCHHIO HOBOT'O 3HAHUA, €ro
MHTEPIIPETAIMU, TPEOOPa30BaHUI0 U MPUMEHEHHUIO B YUEOHBIX CHUTYyalMsX, B TOM YHUCIE MPU
CO3aHUH YYE€OHBIX U COI[HANIbHBIX TPOEKTOB;

(GbopMHUpPOBATH HAYYHBIA TUI MBIILJICHUS, BIAJI€Th HAYYHOU TEPMHUHOJIOTHEH, KIIFOUEBBIMU
INOHATUAMHU U MCTOJaMHU,

CTaBUTh U (OPMYIHUPOBATH COOCTBEHHBIC 3aJaud B 0Opa30BaTENbHON NEATEIbHOCTH U
JKU3HEHHBIX CUTYalUsX;

BBbIABJIATE NPUYUHHO-CICACTBCHHBIC CBSA3HM W AKTyaJIM3UpPOBATH 3ajady, BbIJIBUI'ATb
THUIIOTE3Y eé PEeIICHNA, HAXOAUTH apryMCHTBI IJId JOKAa3aTCJIbCTBA CBOUX YTBep)KI[CHI/II\/’I, 3a1aBaThb
napaMeTpsl U KPUTEPUU PEIICHHUS,

aAHAIM3UPOBATH MOTYYCHHBIE B XO/I€ PEIICHHUS 3a/1a4H Pe3yIbTaThl, KPUTHUECKU OLIEHUBAThH
X JOCTOBCPHOCTD, IIPOrHO3UPOBATE U3BMCHCHUC B HOBLIX YCIIOBUAX;

JaBaTh OICHKY HOBBIM CUTyallUAM, OICHHUBATH HpHO6pCTéHHBII>i OIIBIT,

OCYIIECTBIISITh IEJICHANIPABICHHBIN MOUCK TMEPEeHOca CPEACTB M CIIOCOOOB JIEHCTBUS B
pohecCHOHANBHYIO CPEy;

yMETh TICPEHOCHTHh 3HAHUS B  IIO3HABAaTEIbHYI H  TPAKTHYSCKYI0  00JIACTH
KHNU3HEACATCIIBHOCTH,

YMETh MHTETPUPOBATH 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00JIacTeil;

BBIIBUTATh HOBBIC WJEH, MpEAjiaratb OpUTHHAIBHBIE MOJXOABl U DEUICHHS, CTaBUTh
POOJIEMBI M 33J1a4H, JOITYCKAIOINUE alTbTEPHATHBHBIC PEIICHUS.

3) padora ¢ ungopmanmeii:

OpUEHTUPOBATHCS B Pa3NUYHBIX MCTOYHHKAX MH(poOpMamuu (TeKcTe y4eOHOro mocoows,
HAYYHO-TIOMYJISIPHON JTUTEepaType, OMOIIOTUYECKUX CIOBApSX M CIPABOYHHKAX, KOMITBIOTEPHBIX

0a3zax nmaHHBIX, B MHTepHeTe), aHAMM3UPOBaTh HHGOPMAIMIO PA3IMYHBIX BHJIOB U (QopMm



NPEJCTaBICHNs, KPUTUUECKU OLIEHUBATh €€ IOCTOBEPHOCTh M HEIPOTUBOPEUNBOCTH;
dbopMyIHpoBaTh 3ampOCHl M TMPHUMEHSATh Pa3IMYHBIE METOJAbI NPH IOHCKE U O0TOOpe
O6uonornyeckoit nHMGopMaIu, He0OX0IUMOM /IS BHIIOJTHEHUS y4eOHBIX 3a/1a4;

npuoOpeTaTh ONBIT HCHOJIb30BAHUA HH(POPMALMOHHO-KOMMYHUKATHUBHBIX TEXHOJOIHH,
COBEpILEHCTBOBATh KYJIbTYPY AKTUBHOT'O UCIOJIb30BAHUS PA3JIUYHBIX TOUCKOBBIX CHCTEM;

CaMOCTOSITENIbHO BBIOMPATh ONTHUMAJbHYIO (OpPMY TPEACTABICHUS OHMOIOTHYECKOM
uHpopManuu (CXxembl, rpaduKu, TUarpaMMbl, TaOJIHIIbI, PUCYHKH U APYTOE);

UCMOJIb30BaTh HAy4yHbI S3bIK B KauecTBe CpeAcTBa IpU pabore ¢ OHOIOruyeckon
uHpopMaLuel: IPUMEHATh XUMHUUYECKHe, (PU3UYeCKHe U MaTeMAaTH4YeCKUe 3HAKU U CHUMBOJIBI,
dopmynel, abOpeBHaTypy, HOMEHKJIATYpY, HCIIOIB30BaTh M IPeoOpa3oOBBIBATh 3HAKOBO-
CUMBOJINYECKUE CPEACTBA HAJISIHOCTH;

BJIAJCTh HABbIKAMU PpACIO3HABaHUS M 3allUThl MHGpOpMALMK, HHOOPMAIIMOHHON
0€30I1aCHOCTH JIMYHOCTH.

OsJiaieHne YHUBEPCAIbLHBIMH KOMMYHHKATHBHBIMM 1€l CTBUSIMU:

1) obuenne:

OCYILECTBIIATh KOMMYHHMKAIIUU BO BcexX cepax KM3HM, aKTUBHO y4acTBOBAThb B JUaJIOre
WIN JIUCKYCCUU TI0 CYILECTBY 00CY)XJaeMOH TeMbl (YMEHHE 3a/1aBaTh BOIPOCHI, BBICKA3bIBAThH
CYX/ICHUS OTHOCHTEJIBHO BBITIONHEHUS TMIpeIUIaraéMoi 3a/Ja4yd, YYWUTHIBATH WHTEPECH U
COTJIACOBAHHOCTH TIO3HUIIMH IPYTHX YYaCTHUKOB JIHAJIOTa UM JTUCKYCCHUH);

pacrio3HaBaTh HeBepOaJibHBbIE CpeJICTBA OOLIEHMs, MOHUMATh 3HAUYEHHE COLMAIBbHBIX
3HAKOB, IPEANOCHUIOK BOZHUKHOBEHNS KOH(MIMKTHBIX CUTYyallMi, yMETh CMATr4aTh KOHQIUKTHI U
BECTH MIEPETOBOPHI;

BJIAJIETh PA3IUYHBIMH CIIOCOOAMU OOIIEHHS] ¥ B3aWMOJICHCTBHS, IMOHMMATh HaMEpPEHUS
JpYTUX JIOAEH, IPOSIBIATh YBAXUTEIBHOE OTHOLIEHHE K COOECETHUKY U B KOPPEKTHOH (opme
(bopMyIMpOBATH CBOU BO3PAKEHHUS;

pa3BEPHYTO W JIOTMYHO H3JIaraTh CBOKO TOYKY 3pPEHHUS C HCIOIBb30BaHUEM S3BIKOBBIX
CPEICTB.

2) cCOBMeCTHAs 1eSITeJIbHOCThD:

NOHMMAaTh M HMCIIOJIb30BaTh MPEUMYIIECTBA KOMaHIHOW M MHIUBUIYaTbHONH pabOThI IpU
pelieHnn OMOI0rHYecKol MpobdieMbl, 000CHOBBIBATh HEOOXOAMMOCTh MPUMEHEHHUS TPYMIIOBBIX
¢dbopM B3auMMOENCTBYS PHU pelIeHUH y4eOHOM 3a/1auH;

BBIOMpPATh TEMATUKY M METOJbl COBMECTHBIX JEHCTBUN ¢ y4€TOM OOIIMX HHTEPECOB U
BO3MOXHOCTEH Ka)/10T0 YJeHa KOJUIEKTUBA,;

MNpUHHUMAThL LECJIA COBMECTHOM ACATCIIBHOCTH, OpPraHMU30BbIBATb MW KOOPAWHHUPOBATH



JIEUCTBUSA 1O €€ TOCTUKEHUIO: COCTABIIATH IUIAH IEUCTBUIA, PACIPEAEIIATH POJIU C YYETOM MHEHHM
YYaCTHUKOB, 00CYkAaTh pe3yJbTaTbl COBMECTHOU PabOTHI;

OLICHUBATh Ka4eCTBO CBOETO BKJIAJa U KAXJIOTO YYaCTHHKA KOMaHJIbI B OOLIMI pe3ynbTaT
1o pa3zpaboTaHHBIM KPUTEPUSIM;

IpejiaraTh HOBBIE IPOEKTHI, OLIEHMBATh HJAEH C MO3UMLUUU HOBHU3HBI, OPUTMHAIBHOCTH,
MPAKTUYECKON 3HAYNMOCTH;

OCYLIECTBJISITh IMO3UTUBHOE CTPATErMYECKOE IIOBEJIEHUE B pPa3IMUHBIX CHUTYyalUsX,
MPOSIBIISATH TBOPUYECTBO U BOOOpaKEHHE, ObITH MHUIIMATHBHBIM.

OByaieHHe YHHBEPCAJIbHBIMH PeryJsiTUBHBIMU JAeHCTBUAMM:

1) camoopranu3amnms:

UCIIOJIb30BaTh OMOJIOTMYECKUE 3HAHUS JJIs BBIABICHUS NpoOJeM M HUX pelIeHUs B
JKU3HEHHBIX U YYEOHBIX CUTYalIUAX;

BbIOMpaATh HA OCHOBE OMOJOTMYECKHX 3HAHHI IEJIEBbIE U CMBICIOBBIE YCTAHOBKH B CBOMX
JEHCTBUSAX M IMOCTYINKax IO OTHOIIEHUIO K XHBOW NPUPOIE, CBOEMY 370POBbI0 U 3/I0POBBIO
OKPYXKaIOIIHX;

CaMOCTOSITENIbHO OCYIIECTBIISTh MMO3HABATEIBHYIO NESATEIbHOCTD, BBISBIATH MPOOIEMBI,
CTaBUTh U (OpPMYyIHUPOBaTH COOCTBEHHBIE 3aJauyd B 00pa30BaTEIbHON JAEATEIbHOCTH U
JKU3HEHHBIX CUTYaIUsX;

CaMOCTOSITENIbHO COCTABJISATH IUIAH PELIeHUs! MpoOIeMbl C YUETOM UMEIOLUXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U MPeNOYTEHUH;

JaBaTh OLIEHKY HOBBIM CUTYAaIUsIM;

pacmupsATh paMKH y4eOHOT0 MpeAMETa Ha OCHOBE JINYHBIX MPEAIOYTEHHI;

JIeJIaTh OCO3HAHHBIN BBIOODP, apryMEHTHPOBATh €r0, OpaTh OTBETCTBEHHOCTH 3 PELICHHUE;

OILICHUBATh MMPHUOOPETEHHBIN OTIBIT;

CrocoO0CTBOBaTh (POPMUPOBAHHIO M TPOSIBIICHUIO IIMPOKOH 3PYIUIIMH B Pa3HBIX 00JacTAX
3HAHUU, TOCTOSIHHO MOBBIIIATH CBOM 00pa30BaTEIbHBIA U KYJIbTYPHBII YPOBEHb.

2) CAMOKOHTPOJIb:

JlaBaTh OIIEHKY HOBBIM CUTYyallMsIM, BHOCUTb KOPPEKTUBBI B JI€ATE€IBbHOCThH, OLICHUBATh
COOTBETCTBUE PE3YJIbTATOB LENISM;

BJIa/IETh HaBBIKAMH [MO3HABATEIbHON pedIeKCUU KaK OCO3HAHUSI COBEPIAEMbIX J€UCTBUN
Y MBICITUTEJIbHBIX MPOIIECCOB, UX PE3YIbTATOB U OCHOBAHMI, UCIIOJIb30BATh MPUEMBI pedIeKCUu
JUISL OLIEHKU CUTYalllH, BHIOOPA BEPHOTO PEILICHMUS;

YMETh OIIEHUBATh PUCKHU U CBOEBPEMEHHO IPUHUMATh PEIICHUS 10 UX CHIXKEHHIO;

IMPUHUMATh MOTHUBBI U apTYMEHTHI JPYTUX IIPU aHAINU3€E Pe3yIbTaTOB ACSITEIbHOCTH;



3) npuHsATHE CeOs1 U IPYTrUX:

MPUHUMATH Ce0sl, MOHNMAsi CBOM HEJIOCTATKU U JIOCTOMHCTBA;

MPUHUMATh MOTUBBI U apTyMEHTBI JPYTUX MPU aHATIU3€E PE3YIbTATOB JIESITEIbHOCTH;

pU3HaBaTh CBOE MPABO U MPABO APYTUX HA OIIHUOKU;

pa3BUBATh CIIOCOOHOCTh MOHUMATh MUP C MO3UIMH IPYTOro YeJIOBeKa.

HPEIMETHBIE PE3YJIbTATHBI

[IpenMeTHBIE pe3yabTaThl OCBOSHUS COJep)aHUS ydeOHoro mpeamera «buonorus» Ha
yriIyOJIEHHOM YPOBHE OPHEHTHPOBAHBI HAa o0ecriedeHre MpoPuIbHOTr0 00yYeHHUsT 00yUYarOIUXCs
O6uonoruu. OHU BKJIIOYAIOT: crieupuyeckue Ui OMOJIOTUN HayUHbIe 3HAHUS, YMEHUS U CIIOCOObI
JIEUCTBUM TIO OCBOCHHIO, UHTEPIIPETAIIMU U MPEOOPa30BAHUIO 3HAHUM, BUJIBI JACATEIHLHOCTH IO
MOJIYYEHUIO HOBBIX 3HAHUN M MX MPUMEHEHHUIO B PA3JIMYHBIX Y4EOHBIX, a TAKXK€ B PEalbHBIX
JKU3HEHHBIX cuTyanusax. [IpeameTHeie pe3yabTaThl IPEACTaBICHBI 10 TOJaM U3YUYEHUS.

[IpenMeTHBIE pe3ynbTaThl OCBOCHUS YueOHOTO npenmMeTa «buonorus» B 10 knacce 1onxHbI
OTpaXKaTh:

c(hOopMUPOBAHHOCTH 3HAHUH O MECTE U POJIM OMOJIOTHMH B CHCTEME €CTECTBEHHBIX HAyK, B
(bopMUPOBAHNUU €CTECTBEHHO-HAYYHOM KapTHHBI MUPA, B TO3HAHUH 3aKOHOB IIPUPOJIBI M PEIICHUH
npo0JieM palMOHAIBHOTO MPUPOIOTIOIb30BAHHMS, O BKJIA/I€ POCCHUICKUX U 3apYOS)KHBIX YUEHBIX B
pa3BuTHE OMOJIOTUH;

BJIQJICHUE CHCTEMOI OMOJIOTMYECKHX 3HaHWM, KOTopas BKJIKOYAeT: OCHOBOIOJArarollue
OMOJOTHYECKHEe TEPMHUHBI U TIOHATUS (PKU3Hb, KJIETKa, OpPraHW3M, MeTaboJH3M, TOMEOcTas,
caMOoperyJISsIIKs, CAaMOBOCIIPOU3BE/ICHHE, HACIIEACTBEHHOCTh, H3MEHUYMBOCTD, POCT M Pa3BHUTHE),
ouonornueckue Teopun (kimerounas Tteopuss T. IlIBanna, M. Illneiinena, P. Bupxosa,
XpoMocoMHasi TeopHsi HacieAacTBeHHOcTH T. Moprana), yuenus (H. . BaBunosa — o nienrpax
MHOT000pa3usl M MPOUCXOKACHUS KYIbTYPHBIX PACTCHHI), 3aKOHBI (€AMHOOOpa3us MOTOMKOB
MEPBOTO MOKOJIEHUS, pACUIEIUIEHUs, YUCTOTHl raMeT, He3aBUCUMOTI0 HaclienoBanus I'. Mennens,
TOMOJIOTUYECKHX PSIJAOB B HacleACcTBeHHOW u3MeHunmBoctu H. W. BaBwioBa), mpuHIUIIBI
(KOMILJIEMEHTapHOCTH);

BJIaJICHHE OCHOBHBIMHM METOJaMH HAYYHOTO MO3HAHUS, UCTIOIb3YEMBIX B OMOJIOTHYECKHIX
HCCJICTOBAHMSIX KUBBIX OOBEKTOB (OMHCAHKE, U3MEPEHHE, HAOII0IEHUE, SKCIIEPUMEHT);

YMEHHUE BBIJICNSATh CYIIECTBEHHBIC MPU3HAKU: BHPYCOB, KJIETOK MPOKAPUOT U IYKAPHOT,
OJTHOKJICTOYHBIX ¥ MHOTOKJICTOYHBIX OPTaHW3MOB, B TOM 4HcCJie OakTepwii, Tpu0OOB, pacTeHUH,
JKUBOTHBIX U YeJIOBEKA, CTPOCHHSI OPraHOB U CHCTEM OPraHOB PACTEHUM, KUBOTHBIX, YEJIOBEKA,
MPOLIECCOB KU3HEIEATEIbHOCTH, MPOTEKAIOIINX B OPraHU3Max pacTEHUH, )KUBOTHBIX U UYEJIOBEKA,

OMOJIOTMYECKHUX MPOIIECCOB: OOMEHA BeIecTB (MeTa00IM3M), IPEBPAIECHUS SHEPTHH, OPOKEHUS,



aBTOTPO(HOTO U reTepOTPOPHOTO TUIIOB MUTAHUS, (POTOCHHTE3a U XEMOCHHTE3a, MUT03a, MEH03a,
raMeToreHesa, aMOpHoreHesa, MOCTAMOPHOHAILHOTO pa3BUTHA, Pa3MHOXKEHHH,
MHAMBUAYAIbHOTO Ppa3BUTHUsI OpraHu3Ma (OHTOr€He3a), B3aMMOJEWUCTBUS T'€HOB, I'E€TEpO3HUCa,
HCKYCCTBEHHOI'O 0TOOpa;

YMEHHE YCTAHABIMBATh B3aUMOCBS3H MEXAY OPraHOMJAMU KIETKH M UX (PYHKIMSIMH,
CTPOCHHUEM KJIETOK Pa3HbIX TKaHEH M UX PYHKUUSMH, MKy OpraHaMH U CUCTEMaMH OPTaHOB Y
pacTeHHi, >KUBOTHBIX M YEJIOBEKa M HX (QYHKIUAMH, MEXKAY CHUCTEMaMH OpPTraHOB M HX
GyHKIUSAMU, MEXKIY dTanmaMu OOMEHa BEIIeCTB, STalaMU KJIETOYHOrO IUKJIAa U KU3HEHHBIX
[UKIOB OPraHM3MOB, J3TalaMd AMOPUOHAILHOTO PpA3BUTHUS, TEHOTUIOM U (DEHOTHUIIOM,
deHoTunom u (hakropamu Cpesl OOUTAHUS;

YMEHHUE BBISBIISATH OTIUYUTEIBHBIC NMPU3HAKH JKUBBIX CHCTEM, B TOM YHUCIIE PACTCHHIA,
JKUBOTHBIX U YEIIOBEKA;

YMEHHE UCIOIB30BaTh COOTBETCTBYIOLIUE aPTYMEHTHI, OMOIOTUYECKYI0 TEPMUHOJIOTHIO U
CHUMBOJIMKY JJIS JIOKA3aTeNbCTBA POJCTBA OPTaHU3MOB Pa3HBIX CUCTEMAaTHUYECKUX TPYIIIT;

YMEHHE pemaTh OMOJIOTUIECKUE 3a/1a4H, BEISIBIATH IPHYNHHO-CIICACTBEHHBIE CBS3H MEKIY
UCCJIETyeMbIMU OMOJIOTUYECKUMU IPOLIECCaMU U SIBJICHUSIMH, J€TaTh BBHIBOJABI U MPOTHO3BI HA
OCHOBaHUU MOJTYyYEHHBIX PE3YJIbTATOB;

YMEHHE BBINOJHATH JTAOOPATOpHbIE U IpPAaKTHUECKHe paboThl, cOOII0aTh MpaBuUia MpU
pabote ¢ y4eOHBIM U JJa0OPaTOPHBIM 000PYI0BaHUEM;

YMEHHE BBIIBUraTh THUIOTE3bl, NPOBEPATh HUX IKCIEPUMEHTAIBHBIMU CPEJICTBAMH,
bopMyIMpys LeNb UCCIIeI0BaHNs, aHATM3UPOBATh MOJTYUYEHHbIE PE3YJIbTaThl U JIeNIaTh BHIBOJIBI,

YMEHHE Y4YacTBOBaTh B Y4€OHO-HCCIIEOBATEIBCKON pabdoTe MO OMOJOTUM, DKOJIOTHH U
MeIWIMHEe, TMPOBOAMMON Ha 0a3e MIKOJBHBIX HAYYHBIX OOMIECTB, W MYOJUYHO TPEACTaBIATH
NOJIyYeHHbIE PE3YJIbTaThl HA YYEHUUYECKUX KOH(EpEeHIUIX;

YMEHHUE OLICHUBATh 3TUYECKUE aCTIEKThl COBPEMEHHBIX UCCIIE0BAaHUM B 00J1aCTH OMOJIOTUN
U MEIUIHHBI (KJIOHUPOBaHHE, HMCKYCCTBEHHOE OILIOOTBOPEHHE, HAIpaBIIEHHOE H3MEHEHHE
TeHOMa U CO3JIaHHe TPAHCTEHHBIX OPTaHU3MOB);

YMEHHE OCYILIECTBIATh OCO3HAaHHBIN BBIOOP OyayIei mpodeccuoHanbHON AeATEIbHOCTH B
o01acTi OUOJIOTUH, MEUIIMHBI, OMOTEXHOJOTHH, BETEpUHAPUH, CEIBCKOT0 X031 CTBA, MUIEBON
MIPOMBIIIJICHHOCTH, YTITyOJIATh MO3HABATEIHHBIN HHTEPEC, HAITPABICHHBIN HAa OCO3HAHHBIN BHIOOD
COOTBETCTBYIOIIEH MPOodecCHr 1 MPOJIOIDKEHHE ONOIOTHYECKOT0 00pa30BaHMs B OPTaHU3AIHIX
cpeaHero npo¢eCCHOHAIBLHOTO U BBICILIET0 00pa30BaHMUs.

[TpenmeTrHbIe pe3yabTaThl 0CBOCHUS YueOHOT0 npeamera «buonorus» B 11 knacce n0OIKHbBI

OTpaKaTh:



c(OPMHUPOBAHHOCTh 3HAHHUI O MECTE M POJI OMOJIOTHH B CHCTEME €CTECTBEHHBIX HAYK, B
(OopMHpPOBaHUN COBPEMEHHOW €CTECTBEHHO-HAyYHOW KapTHHBI MHpA, B TMO3HAHWU 3aKOHOB
OPUPOBI U PEIICHUH HKOJOTHYECKUX MPOOJIeM YelIOBEYeCTBA, a TAKXKE B PEIICHUH BOIPOCOB
PaLMOHAILHOTO PHPOIOTIONIE30BAHMS, H B (POPMUPOBAHUH IICHHOCTHOTO OTHOIICHHUS K IPHPO/IEL,
00IIeCTBY, YENIOBEKY, O BKIAJe POCCHHCKHX W 3apyOeHbBIX yUEHBIX-OMOJIOTOB B pa3BUTHE
OuoJjoruu;

YMEHHUE BIIAJIeTh CUCTEMOM OMOJIOTMYECKHX 3HAHUI, KOTOpas BKIIOYACT ONpPECIICHUS U
NOHMMaHHE CYNIHOCTH OCHOBOIIOJATAIOIIUX OWOJIOTHYECKUX TEPMHHOB M TIOHSATHHA (BUI,
sKocucTtema, Owocdepa), Ouonormyeckue Teopun (dBomonronHas Teopus Y. JlapBuHa,
CHHTETHYECKasi Teopusi sBoionuu), yuenus (A. H. CeBepmoBa — O MyTsSX W HampaBICHUSIX
spomonnu, B.W. Bepranackoro — o 6mocdepe), 3akoHbl (TeHeTHYeCKoro paBHoBecus Jx. Xapau
u B. BaiinGepra, 3aponsimeBoro cxonactsa K. M. bapa), npaBuna (Mmunumyma FO. JIubuxa,
9KOJIOTHYECKON MUpaMuUbl JHEPTHH ), TUIIOTe3bl (Tunote3a «mupa PHK» V. 'unbepra);

YMEHHE BIIAJICTh OCHOBHBIMH METOJaMU HAyYHOTO TIO3HAHWS, WCIIONIB3yEMBIMU B
OMOJIOTHYECKUX HCCIIEAOBAHUAX JKUBBIX OOBEKTOB M JKOCHUCTEM (OMHCaHUE, H3MEpEHHE,
HaOJIF0/ICHUE, DKCIIEPUMEHT), CIIOCOOAMHU BBISBIICHUS M OLIGHKHA aHTPOIOTCHHBIX M3MEHEHHH B
PUPOJIC;

YMEHHE BBIACTATh CYIIECTBEHHBIC TNPU3HAKU: BHUJIOB, OHOTEOIICHO30B, DKOCHUCTEM U
O6uocthepsl, CTaOMIM3UPYIOUIET0, ABMXKYLIETO M Pa3pbIBAIOLIETO €CTECTBEHHOro 0TOO0pa,
AJITOMATPUIECKOT0 ¥ CUMIATPUIECKOTO BU000pA30BaHUs, BIUSHUS JIBIKYIIUX CHII IBOJIOIUU
Ha TeHO(OH] MOMYJSAIUHU, MPUCTOCOOIEHHOCTH OPTraHU3MOB K cpefie OOMTaHUs, YepeloBaHUs
HaIpaBJICHUH SBONIONNH, KPYTOBOPOTA BEHIECTB M MIOTOKA YHEPTHU B IKOCUCTEMAX;

YMEHHE yCTaHABJIMBATh B3aMMOCBSI3U MEXKTY ITPOIIECCAMH SBOJIIOLINH, IBIKYIIAMHU CUITAMU
AHTPONIOTEHEe3a, KOMIIOHEHTAMH PAa3JIMYHBIX OKOCHUCTEM U MPHUCHOCOOIEHUSMU K HUM
OpPTaHU3MOB;

YMEHHE BBISIBIISITh OTJIUYNATEIbHBIC MPU3HAKH JKUBBIX CHCTEM, MPUCTIOCOOJICHHOCTh BUIOB
K cpere oOuTaHWs, aOMOTHYECKMX M OMOTHYECKHX KOMIIOHEHTOB JKOCHCTEM, B3aMMOCBS3EH
OpPraHU3MOB B COOOIECTBAX, AHTPOIIOT€HHBIX U3MEHEHHH B YKOCUCTEMAaX CBOEH MECTHOCTH;

YMEHHE UCTIOB30BaTh COOTBETCTBYIONIUE aPTyMEHTHI, OMOIOTUYECKYIO TEPMUHOIOTHIO U
CHUMBOJIMKY JUIS JIOKQ3aTeIbCTBA POJICTBA OPTaHU3MOB pa3HBIX CHCTEMAaTHYECKHX TPYIIIL,
B3aMMOCBSI3M OPTaHW3MOB W Cpebl OOMTAaHWs, SIWHCTBA UYEIIOBEUECKUX pac, HEOOXOIUMOCTH
COXpaHEHUS MHOT000pa3us BUAOB M DKOCHCTEM KaK YCIIOBHS COCYIIECTBOBAHHS MPUPOJIBI U
4eJI0BEYECTBA;

YMCEHHUC PEIIaTh OMOJIOrHYECKHUE 3aaa4u, BBIABIIATE HPUYNHHO-CICACTBCHHBIC CBA3HU MCXKIY



UCCIIETyEeMBIMH OMOJIOTUYECKHMH TMPOIIECCAMU W SIBICHUSIMH, JI€TaTh BBIBOJBI M TPOTHO3BI Ha
OCHOBAHUU TIOJYYCHHBIX PE3yJIbTaTOB;

YMEHHE BBINOJHATH JIAOOPATOPHBIE M MPAKTHYECKUE PadOThl, COONIIOIATh MpaBHia MPU
paboTe ¢ yueOHBIM U JJa0OPaTOPHBIM 000PYI0BAHHEM;

YMEHHE BBIIBUTaTh THUIOTE3bI, TPOBEPSATh HUX OSKCICPHUMEHTAIBLHBIMU CPEICTBAMHU,
bopMyIHpys 1eNb UCCIIeI0BaHNS, aHATM3UPOBATh MOJTYUYCHHBIE PE3YIbTATHI U JIENIaTh BHIBOJIBI,

YMEHHE y4YacTBOBaTh B Y4EOHO-HCCIENOBATENbCKON paboTe Mo OWOJIOTHH, 3KOJIOTHU U
MEIUIMHE, MPOBOJAMMONM Ha 0a3e NIKOJBHBIX HAYYHBIX OOMIECTB, W MyOJIMYHO MPEICTABISATH
MOJTyYCHHBIC PE3YJIbTAaThl HA YIYCHUYECKUX KOH(EPEHIUIX;

YMEHHE OICHMBATh THUIOTE3bl W TEOPUH O MPOUCXOKICHUM JKU3HHU, 4YelOBeKa |
YeJIOBEYECKMX pac, O MPHUYMHAX, MOCIEACTBHIX M CIOCO0aX MPEJOTBPAICHHS TII00aIbHBIX
U3MEHEHUH B Ouocdepe;

YMEHHUE OCYIIECTBIATh OCO3HAHHBIN BBIOOP OyayIei mpoheCCHOHATLHON JICATEIIEHOCTH B
001acTi OMOJIOTHH, KOJIOTHHU, IIPHUPOIOTIONH30BaHIS, MEIUIIUHBI, OMOTEXHOJIOTUH, TICHXOJIOTHH,
BETEpUHAPHUH, CEIILCKOTO X03sMCTBA, MUIIEBOI MPOMBIIIICHHOCTH, YIITyOIsaTh TTO3HABATEIbHBIN
UHTEpEC, HAIPABJICHHBIA HA OCO3HAHHBINA BBIOOP COOTBETCTBYIONICH MPOGECCUU U TPOIOJKCHUE
OHMOJIOTMYECKOTO 00pa30BaHUs B OPraHU3ALUAX CPEAHEr0 MPO(PECCHOHATBHOTO U BBICIIETO

oOpazoBaHus.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KJIACC
Ne KoanuecTBo 4acoB
/ H JJiekTpoHHBIE (HU(pPOBLIE)
n auMMeHOBaHHe Pa3/ie/ioB U TeM IPOrpaMMbl Bceer KonrpoJbnbie ITpakTuueckue 0GpazoBaTENLHbIE peCypehI
I o padoThI padoThI
https://lesson.academy-
content.myschool.edu.ru/lesson/5¢523154-8bfa-
Buomnorus xak Hayka 1 4fdf-bdfe-
fb62770d3862?backUrl=%2F06%2F10
https://lesson.academy-
content.myschool.edu.ru/lesson/4e8b5cdb-f414-
JKuBbIe crcTeMBl M UX U3yYEHHUE 2 0.5 4026-9aed-
638dd73a0475?backUrl=%2F06%2F10
https://lesson.academy-
content.myschool.edu.ru/lesson/f0169498-8927-
Buonorus kieTku 2 0.5 400e-81b5-
27a76afed81b?backUrl=%2F06%2F10
https://lesson.academy-
content.myschool.edu.ru/lesson/f0169498-8927-
Xumuueckast OpraHu3alus KIeTKA 10 1 1 400e-81b5-
27a76afed81b?backUrl=%2F06%2F10
https://lesson.academy-
content.myschool.edu.ru/lesson/86c00dc3-4fd0-
Crpoenuie u QyHKITHHA KICTKH 8 1 2 40aa-b7ec-
3de0a656¢f42?backUrl=%2F06%2F10
https://lesson.academy-
content.myschool.edu.ru/lesson/86c00dc3-4fd0-
OOMeH BeIeCcTB U PEBPaICHAE SHEPTHH B KICTKE 9 1 1 40aa-bh7ec-
3de0a656¢f42?backUrl=%2F06%2F10
https://academy-
HacneactBenHast vHpoOpManus U peamu3amnus e€ B KICTKE 9 1 0.5 content.myschool.edu.ru/lesson/05b30833-2ed2-
445b-b4ae-823f126h73d0
https://academy-
JKu3HEHHBIH LIUKII KIETKU 6 0.5 1 content.myschool.edu.ru/lesson/a494c3cb-b7c7-
4815-b7al-155c7245fdbf
https://academy-
Crpoenue U QyHKIIUM OPTaHU3MOB 17 1.5 content.myschool.edu.ru/lesson/f6d39de3-49b3-

415f-a6de-b61e1484b48f



https://lesson.academy-content.myschool.edu.ru/lesson/5c523154-8bfa-4fdf-bdf8-fb62770d3862?backUrl=%2F06%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/5c523154-8bfa-4fdf-bdf8-fb62770d3862?backUrl=%2F06%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/5c523154-8bfa-4fdf-bdf8-fb62770d3862?backUrl=%2F06%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/5c523154-8bfa-4fdf-bdf8-fb62770d3862?backUrl=%2F06%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/4e8b5cdb-f414-40a6-9aed-638dd73a0475?backUrl=%2F06%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/4e8b5cdb-f414-40a6-9aed-638dd73a0475?backUrl=%2F06%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/4e8b5cdb-f414-40a6-9aed-638dd73a0475?backUrl=%2F06%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/4e8b5cdb-f414-40a6-9aed-638dd73a0475?backUrl=%2F06%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/f0169498-8927-400e-81b5-27a76afed81b?backUrl=%2F06%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/f0169498-8927-400e-81b5-27a76afed81b?backUrl=%2F06%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/f0169498-8927-400e-81b5-27a76afed81b?backUrl=%2F06%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/f0169498-8927-400e-81b5-27a76afed81b?backUrl=%2F06%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/f0169498-8927-400e-81b5-27a76afed81b?backUrl=%2F06%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/f0169498-8927-400e-81b5-27a76afed81b?backUrl=%2F06%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/f0169498-8927-400e-81b5-27a76afed81b?backUrl=%2F06%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/f0169498-8927-400e-81b5-27a76afed81b?backUrl=%2F06%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/86c00dc3-4fd0-40aa-b7ec-3de0a656cf42?backUrl=%2F06%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/86c00dc3-4fd0-40aa-b7ec-3de0a656cf42?backUrl=%2F06%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/86c00dc3-4fd0-40aa-b7ec-3de0a656cf42?backUrl=%2F06%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/86c00dc3-4fd0-40aa-b7ec-3de0a656cf42?backUrl=%2F06%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/86c00dc3-4fd0-40aa-b7ec-3de0a656cf42?backUrl=%2F06%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/86c00dc3-4fd0-40aa-b7ec-3de0a656cf42?backUrl=%2F06%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/86c00dc3-4fd0-40aa-b7ec-3de0a656cf42?backUrl=%2F06%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/86c00dc3-4fd0-40aa-b7ec-3de0a656cf42?backUrl=%2F06%2F10
https://academy-content.myschool.edu.ru/lesson/05b30833-2ed2-445b-b4ae-823f126b73d0
https://academy-content.myschool.edu.ru/lesson/05b30833-2ed2-445b-b4ae-823f126b73d0
https://academy-content.myschool.edu.ru/lesson/05b30833-2ed2-445b-b4ae-823f126b73d0
https://academy-content.myschool.edu.ru/lesson/a494c3cb-b7c7-4815-b7a1-155c7245fdbf
https://academy-content.myschool.edu.ru/lesson/a494c3cb-b7c7-4815-b7a1-155c7245fdbf
https://academy-content.myschool.edu.ru/lesson/a494c3cb-b7c7-4815-b7a1-155c7245fdbf
https://academy-content.myschool.edu.ru/lesson/f6d39de3-49b3-415f-a6de-b61e1484b48f
https://academy-content.myschool.edu.ru/lesson/f6d39de3-49b3-415f-a6de-b61e1484b48f
https://academy-content.myschool.edu.ru/lesson/f6d39de3-49b3-415f-a6de-b61e1484b48f

10

Pa3zMHOXeHME U pa3BUTHE OPTaHU3MOB

1.5

https://academy-
content.myschool.edu.ru/lesson/44d23e03-5225-

4e6f-a455-559e9d843db9

11

I'enetuka — Hayka 0 HaCJAEACTBEHHOCTH U U3BMEHYUBOCTH
OpraHu3MoB

0.5

https://academy-
content.myschool.edu.ru/lesson/da2765cd-a327-

4526-bef3-7eccle3cd9c4

12

3aKOHOMepHOCTI/I HACJICACTBCHHOCTH

10

https://academy-
content.myschool.edu.ru/lesson/67987237-3081-

4683-970c-1dd5857cf5bf

13

3aKOHOMepHOCTI/I HU3MCHYHBOCTH

https://academy-
content.myschool.edu.ru/lesson/e1564a9c-0f9c-

4060-abd6-435067cecl4d

14

['eneTuka demoBeka

0.5

https://academy-
content.myschool.edu.ru/lesson/bb1da599-4162-

44bb-b97d-8e7165598966

15

Cenexuus OpraHu3MoB

https://academy-
content.myschool.edu.ru/lesson/86acad55-2279-

4152-a48a-840d20ce0270

16

BuoTexHonorus ¥ CUHTETHYECKass OMOJIOTH

https://academy-
content.myschool.edu.ru/lesson/133b0166-fc35-

4391-a264-14aaee2f5897

17

PesepBHOE BpeMst

OBIIEE KOJIMYECTBO YACOB I10 [TIPOT'PAMME

102

13



https://academy-content.myschool.edu.ru/lesson/44d23e03-5225-4e6f-a455-559e9d843db9
https://academy-content.myschool.edu.ru/lesson/44d23e03-5225-4e6f-a455-559e9d843db9
https://academy-content.myschool.edu.ru/lesson/44d23e03-5225-4e6f-a455-559e9d843db9
https://academy-content.myschool.edu.ru/lesson/da2765cd-a327-4526-bef3-7ecc1e3cd9c4
https://academy-content.myschool.edu.ru/lesson/da2765cd-a327-4526-bef3-7ecc1e3cd9c4
https://academy-content.myschool.edu.ru/lesson/da2765cd-a327-4526-bef3-7ecc1e3cd9c4
https://academy-content.myschool.edu.ru/lesson/67987237-3081-4683-970c-1dd5857cf5bf
https://academy-content.myschool.edu.ru/lesson/67987237-3081-4683-970c-1dd5857cf5bf
https://academy-content.myschool.edu.ru/lesson/67987237-3081-4683-970c-1dd5857cf5bf
https://academy-content.myschool.edu.ru/lesson/e1564a9c-0f9c-4060-abd6-435067cec14d
https://academy-content.myschool.edu.ru/lesson/e1564a9c-0f9c-4060-abd6-435067cec14d
https://academy-content.myschool.edu.ru/lesson/e1564a9c-0f9c-4060-abd6-435067cec14d
https://academy-content.myschool.edu.ru/lesson/bb1da599-4162-44bb-b97d-8e7165598966
https://academy-content.myschool.edu.ru/lesson/bb1da599-4162-44bb-b97d-8e7165598966
https://academy-content.myschool.edu.ru/lesson/bb1da599-4162-44bb-b97d-8e7165598966
https://academy-content.myschool.edu.ru/lesson/86acad55-2279-4152-a48a-840d20ce0270
https://academy-content.myschool.edu.ru/lesson/86acad55-2279-4152-a48a-840d20ce0270
https://academy-content.myschool.edu.ru/lesson/86acad55-2279-4152-a48a-840d20ce0270
https://academy-content.myschool.edu.ru/lesson/133b0166-fc35-4a91-a264-14aaee2f5897
https://academy-content.myschool.edu.ru/lesson/133b0166-fc35-4a91-a264-14aaee2f5897
https://academy-content.myschool.edu.ru/lesson/133b0166-fc35-4a91-a264-14aaee2f5897

11 KJTACC

Ne
n/
n

HaumeHnoBaHue pa3ae/ioB U TEM IIPOrpaMMBbl

KoanuecTBo yacoB

Bcero

KonTposbHbIe
padoThI

IIpakTHyeckue
padoThI

DJieKTpoHHbIe (LH(POBbIE)
oOpa3oBaTe/ibHbIE pecypchl

3apokJeHUe U Pa3BUTHE IBONOIHMOHHBIX MPE/ICTABICHUH B
OMOIOTHH

0.5

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

/08680ea9-24b5-4073-9¢88-
78991a88f00c

MUuKpo3BOTIONHS U €€ pe3yIbTaThl

14

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

1923chdce-4ef1-4295-b671-
£268ad583c02

MaxkpoaBomronus 1 €€ pe3yIbTaThl

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

1923chdce-4ef1-4295-b671-
£268ad583c02

IIpoucxokaeHue U pa3BUTHE KU3HU Ha 3emiie

15

15

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

/9ec4c3a8-5763-40ed-b127-
2e1b849c4222

HponcxomueHHe YCIIOBEKA — aHTPOIIOI'CHES

10

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

149e6ffd1-eedf-43b2-8d0b-
f2f170126fth

OKOJI0THS — HayKa O B3aMMOOTHOIICHUAX OPTaHU3MOB U
HaJ0PTaHU3MEHHBIX CUCTEM C OKPYIKaIOLIel cpenoi

0.5

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

[2fd03f94-aa0b-4d7d-8e6f-
c9becea28c0f

OpraHusmsl U cpefa OOUTaHUS

15

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

/05e291c0-7a9c¢c-47f1-b47b-
1fdfe35400ed

DKOJIOTHUS BUAOB U MOIYJISLHMA

0.5

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

[d224f4ab-dcaf-4e28-adf9-
520525b609aa

DKoyoTHus COO6III€CTB. DKOJIOTHYECKUE CHUCTEMBbI

12

0.5

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



https://academy-content.myschool.edu.ru/lesson/08680ea9-24b5-4073-9c88-78991a88f00c
https://academy-content.myschool.edu.ru/lesson/08680ea9-24b5-4073-9c88-78991a88f00c
https://academy-content.myschool.edu.ru/lesson/08680ea9-24b5-4073-9c88-78991a88f00c
https://academy-content.myschool.edu.ru/lesson/08680ea9-24b5-4073-9c88-78991a88f00c
https://academy-content.myschool.edu.ru/lesson/923cbdce-4ef1-4295-b67f-e268ad583c02
https://academy-content.myschool.edu.ru/lesson/923cbdce-4ef1-4295-b67f-e268ad583c02
https://academy-content.myschool.edu.ru/lesson/923cbdce-4ef1-4295-b67f-e268ad583c02
https://academy-content.myschool.edu.ru/lesson/923cbdce-4ef1-4295-b67f-e268ad583c02
https://academy-content.myschool.edu.ru/lesson/923cbdce-4ef1-4295-b67f-e268ad583c02
https://academy-content.myschool.edu.ru/lesson/923cbdce-4ef1-4295-b67f-e268ad583c02
https://academy-content.myschool.edu.ru/lesson/923cbdce-4ef1-4295-b67f-e268ad583c02
https://academy-content.myschool.edu.ru/lesson/923cbdce-4ef1-4295-b67f-e268ad583c02
https://academy-content.myschool.edu.ru/lesson/9ec4c3a8-5763-40ed-b127-2e1b849c4222
https://academy-content.myschool.edu.ru/lesson/9ec4c3a8-5763-40ed-b127-2e1b849c4222
https://academy-content.myschool.edu.ru/lesson/9ec4c3a8-5763-40ed-b127-2e1b849c4222
https://academy-content.myschool.edu.ru/lesson/9ec4c3a8-5763-40ed-b127-2e1b849c4222
https://academy-content.myschool.edu.ru/lesson/49e6ffd1-eedf-43b2-8d0b-f2f170126ffb
https://academy-content.myschool.edu.ru/lesson/49e6ffd1-eedf-43b2-8d0b-f2f170126ffb
https://academy-content.myschool.edu.ru/lesson/49e6ffd1-eedf-43b2-8d0b-f2f170126ffb
https://academy-content.myschool.edu.ru/lesson/49e6ffd1-eedf-43b2-8d0b-f2f170126ffb
https://academy-content.myschool.edu.ru/lesson/2fd03f94-aa0b-4d7d-8e6f-c9becea28c0f
https://academy-content.myschool.edu.ru/lesson/2fd03f94-aa0b-4d7d-8e6f-c9becea28c0f
https://academy-content.myschool.edu.ru/lesson/2fd03f94-aa0b-4d7d-8e6f-c9becea28c0f
https://academy-content.myschool.edu.ru/lesson/2fd03f94-aa0b-4d7d-8e6f-c9becea28c0f
https://academy-content.myschool.edu.ru/lesson/05e291c0-7a9c-47f1-b47b-1fdfe35400ed
https://academy-content.myschool.edu.ru/lesson/05e291c0-7a9c-47f1-b47b-1fdfe35400ed
https://academy-content.myschool.edu.ru/lesson/05e291c0-7a9c-47f1-b47b-1fdfe35400ed
https://academy-content.myschool.edu.ru/lesson/05e291c0-7a9c-47f1-b47b-1fdfe35400ed
https://academy-content.myschool.edu.ru/lesson/d224f4ab-dcaf-4e28-adf9-520525b609aa
https://academy-content.myschool.edu.ru/lesson/d224f4ab-dcaf-4e28-adf9-520525b609aa
https://academy-content.myschool.edu.ru/lesson/d224f4ab-dcaf-4e28-adf9-520525b609aa
https://academy-content.myschool.edu.ru/lesson/d224f4ab-dcaf-4e28-adf9-520525b609aa
https://academy-content.myschool.edu.ru/lesson/02744494-8497-4551-9af8-d03a5ae969e9
https://academy-content.myschool.edu.ru/lesson/02744494-8497-4551-9af8-d03a5ae969e9

/02744494-8497-4551-9af8-
d03a5ae969e9

10 Brocdepa — rmobanbHas skocucrema

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

/1a9ccheb-5f59-447a-93b2-
73ab470d8568

11 YenoBek U OKpy>Karolias cpeaa

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

/dfdeeae5-bc9b-4b8d-ae4f-
beebecad09eb

12 PesepBHOE Bpemst

OBIIEE KOJIMYECTBO YACOB I10 [TPOT'PAMME

102

5.5

7.5



https://academy-content.myschool.edu.ru/lesson/02744494-8497-4551-9af8-d03a5ae969e9
https://academy-content.myschool.edu.ru/lesson/02744494-8497-4551-9af8-d03a5ae969e9
https://academy-content.myschool.edu.ru/lesson/1a9cc5eb-5f59-447a-93b2-73ab470d8568
https://academy-content.myschool.edu.ru/lesson/1a9cc5eb-5f59-447a-93b2-73ab470d8568
https://academy-content.myschool.edu.ru/lesson/1a9cc5eb-5f59-447a-93b2-73ab470d8568
https://academy-content.myschool.edu.ru/lesson/1a9cc5eb-5f59-447a-93b2-73ab470d8568
https://academy-content.myschool.edu.ru/lesson/dfdeeae5-bc9b-4b8d-ae4f-beebecad09eb
https://academy-content.myschool.edu.ru/lesson/dfdeeae5-bc9b-4b8d-ae4f-beebecad09eb
https://academy-content.myschool.edu.ru/lesson/dfdeeae5-bc9b-4b8d-ae4f-beebecad09eb
https://academy-content.myschool.edu.ru/lesson/dfdeeae5-bc9b-4b8d-ae4f-beebecad09eb

ITIOYPOYHOE IIVTAHUPOBAHHUE

10 KJIACC
Ne KoauuecTBo 4acoB 1
ara
n/ Tema ypoka Beero KonTtposbubie | [lpakTHyeckne - JJieKTPOHHBIE PPOBHIE 00Pa30BaTEIbHBIE PECYPChI
I padoThI padoThI
Buoiiorus xak KOMIUIEKCHAS HAyKa U https://academy-
1 Y 1 content.myschool.edu.ru/lesson/5¢523154-8bfa-4fdf-
KaK 4acTh COBPEMEHHOT0 00I1ecTBa bdf8-fh62770d3862
JKuBble cucTEMBI U UX CBOMICTBA. https://academy-
2 YpoBHEBast OpraHU3aIist KUBBIX 1 content.myschool.edu.ru/lesson/c45176a3-2766-4ff7-
CHCTEM. b293-4b9d940ff6de
3 BxomHOM KOHTPOIIB 1 0.5
HcTtopus OTKPBITHS U U3YYEHHS KIETKH https://academy-
4 KnequHas{ TSO st Y ) 1 content.myschool.edu.ru/lesson/4e8b5cdb-f414-40a6-
p 9aed-638dd73a0475
Mertonpl MOJEKYJISIPHON U KIETOYHON
e s sy
5 6H0J}1/orpm (x OM;OF adpm 1 0.5 content.myschool.edu.ru/lesson/f0169498-8927-400e-
P padu, 81b5-27a76afed81b
anekTpodopes, tudpdepeHIaITb-HOe
nerTpudyruposanue, [11IP)»
6 XUMHUYECKHN COCTAB KIETKH 1
MI/IHe AJIBHBIC BCIICCTBA KJIICTKH, UX htt S://academ -
7 6H0H0€qucmﬂ ;ln) ’ 1 content.myschool.edu.ru/lesson/f0169498-8927-400e-
P 81b5-27a76afeds1b
OpraHuyeckre BEIIeCTBa KIETKH —
6enku. JlabopaTopHas padoTa
8 1 0.5
«O06Hapyx)eHne OEIKOB ¢ MTOMOIIBI0
KAauEeCTBEHHBIX PEaKLIUi»
CpoiicTBa, KTacCHPUKAIKI U QYHKIIH hitps://academy-
9 GenKkoB ’ 1 YHKIL 1 content.myschool.edu.ru/lesson/3b18d58d-51ee-43ba-
eIIKo 9b17-45c9608fa382
Oprasuyeckue B TBA KJIETKU — hitps://academy-
10 rI; s ;C ¢ petiee ¢ 1 content.myschool.edu.ru/lesson/7248ccfd-3595-44e2-
yrIesol 9ead-al5ec719c673
11 OpraHnyecKre BENIECTBA KIETKH — 1 https://academy-

JIMIIA IbI

content.myschool.edu.ru/lesson/7248ccfd-3595-44e2-
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https://academy-content.myschool.edu.ru/lesson/3b18d58d-51ee-43ba-9b17-45c9608fa382
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9ead-al5ec719c673

Hyxneunossie kucnotel. IHK u PHK.
Jlabopatophas pabota «lccinemoBanue

https://academy-

12 Y OHHOBAIX KHCIIOT. BALICOHHLIX 13 0.5 content.myschool.edu.ru/lesson/070c3elb-ed0e-4857-
Y > BB 8b6e-d575808ba098
KJICTOK Pa3JIMYHBIX OPraHU3MOBY
13 Crpoenue u ¢pynkuun ATD. Ipyrue
Hykieosuarpudocdars (HTD)
Comemponmme U Meros e
14 - 1P P P content.myschool.edu.ru/lesson/05b30833-2ed2-445b-
MPOTEOMUKH. MeTOBI CTPYKTYPHOI b42e-823126b73d0
Omororuu.
15 O060061eHne 110 TeMe: "X UMUYECKUIA
cocTaB KJIETKH" KOHTPOJbHAs padoTa
Tune! knetok. ITpokapuornueckas https://academy-
16 leTKA - pokap content.myschool.edu.ru/lesson/a9152604-585b-4bf9-
923c-d6a9d6847d3f
CrpoeHue 3yKapuOTHIECKOM KIETKH. https://academy-
17 I[Mpaktiueckast pabora «3ydeHne 0.5 content.myschool.edu.ru/lesson/86c00dc3-4fd0-40aa-
CBOWCTB KJIETOYHOU MEMOPAHBI» b7ec-3de0a656¢cf42
https://academy-
18 TToBepXHOCTHBI anmapat KISTKH content.myschool.edu.ru/lesson/0810f15f-a477-4c70-
9f41-1270516b7afl
OnHOMEMOpaHHBIE OPTaHOU/IBI KIICTKH.
19 [IpaxTryeckas pabdora «zydeHue 05
JIBIDKEHUS [IUTOTLTa3MEI B '
PACTHTEIFHBIX KICTKAX)
20 HememOpaHHBIE OpraHOUIBI KIICTKH.
cTpoeHue U QYHKIMH siipa KICTKU
CpaBHHTEIbHAS XapaKTEPUCTHKA
KJIETOK dyKapuoT. JlaboparopHas
21 0.5
pabota «3yueHne CTpOeHUs KIETOK
Pa3IMYHBIX OPTaHM3MOB)
22 Crpoenne u GpyHKIHH gpa
23 O6061mmenue o teme: "CtpoeHue u
(hyHKIMK OPraHOWIOB KIeTKH"
ACCUMMIAIMS U TUCCUMUJISILIAS — JIBE https://academy-
24 CTOpOHbI MeTabou3ma. Tumbl ooMeHa content.myschool.edu.ru/lesson/27¢57b97-ee02-4b2c-

BeniecTB. JlaboparopHas paboTa

97ac-223ab66c24f7
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https://academy-content.myschool.edu.ru/lesson/a9152604-585b-4bf9-923c-d6a9d6847d3f
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https://academy-content.myschool.edu.ru/lesson/86c00dc3-4fd0-40aa-b7ec-3de0a656cf42
https://academy-content.myschool.edu.ru/lesson/86c00dc3-4fd0-40aa-b7ec-3de0a656cf42
https://academy-content.myschool.edu.ru/lesson/0810f15f-a477-4c70-9f41-1270516b7af1
https://academy-content.myschool.edu.ru/lesson/0810f15f-a477-4c70-9f41-1270516b7af1
https://academy-content.myschool.edu.ru/lesson/0810f15f-a477-4c70-9f41-1270516b7af1
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«3ydeHune KaTaIuTH4eCKOu
aKTUBHOCTH (hepMEHTOB (Ha IpuMepe
aMMIIa3bl WM KaTaJIa3bl)»

DepMEeHTATHBHBIH XapakTep peakiuit
KJIETOYHOTO MeTaboIu3Ma.
JlabopatopHas pabota «3ydueHne

25 0.5
(hepMEHTATUBHOTO PACIIEIIICHAS
MIEPOKCH/Ia BOAOPOA B PACTUTENBHBIX U
JKMBOTHBIX KIIETKaX»
2 Benku-akTuBaTOpHI M OEIKH-
MHTHOUTOPBI
27 ABTOTpO(HBIN THIT 0OMEHA BEIIECCTB
https://academy-
28 dorocunTe3 content.myschool.edu.ru/lesson/a494c3cb-b7c7-4815-
b7al-155c7245fdbf
Xemocunres. JlaboparopHas padbota
29 «CpaBHEeHHE TIPOIIECCOB (POTOCHHTE3A H 0.5
XEMOCHHTE3a»
AHa’poOHbIe OpraHu3Mbl. Buibl
30 oposxenus. JlaboparopHas padota
«CpaBHeHHe MPOLIeCCOB OPOKEHUS U
JIbIXaHHSD)
31 A»pob6HBIE OpraHU3MBI. DTaIlbl
SHEPreTHYECKOro oOMeHa
OHeprusi MeMOpaHHOTO TpaeHTa
32 npoTtoHOB. CuaTe3 AT®: padora
poToHHON AT®-cuHTa3bl
33 Peakiiny MaTpU9HOTO CHHTE3a
34 TpaHckpunus — MaTpU4HbINA CUHTE3
PHK
35 TpaHcusaws u e€ dTarsl
36 Konuposanue amunokucinor. Posb
pubocoM B OMocHHTE3€e Oelka
37 Opranu3anus reHoMa y pOKapuoT 1
9YKapuoOT
38 MosnekynsipHble MEXaHU3MBI

SKCIPECCUH F€HOB Y 3YKapHOT



https://academy-content.myschool.edu.ru/lesson/a494c3cb-b7c7-4815-b7a1-155c7245fdbf
https://academy-content.myschool.edu.ru/lesson/a494c3cb-b7c7-4815-b7a1-155c7245fdbf
https://academy-content.myschool.edu.ru/lesson/a494c3cb-b7c7-4815-b7a1-155c7245fdbf

39

Bupycsl — BHEKIJICTOYHBIE (HYOPMEI
JKU3HH ¥ OOJIUTaTHBIE TTapasHTHI.
IIpaxTrdeckas padora «Co3ganne
MOJICIIN BUPYCa»

0.5

40

BupycHsle 3a00eBaHNs YeI0BeKa,
JKUBOTHBIX, PACTCHUH.
HanotexHonornu B 6uonoruu u
MEUIIHE.

41

06061menue o teme: "OOMeH BelIECTB
Y DHEPTHUH B KJIETKe. Peanu3aius
HAacJeJICTBEHHOW HH(OPMALIHH.

42

JKU3HEHHBIN [TUKIT KJIIETKA

43

Marpuunsiii cuate3 JJHK

44

Xpomocomsl. JlabopaTopHas padboTta
«/3ydyeHue XxpoMOCOM Ha TOTOBBIX
MHUKpoOnpenaparax»

0.5

45

JleneHue KJIETKU — MHUTO3

https://academy-
content.myschool.edu.ru/lesson/0f5f2936-e558-48d1-

869f-eab1c182d9h8

46

Tuns! knetok. Kapuokunes u
muTokuHe3. JlaboparopHas paboTa
«HabroneHne MuTO3a B KJIeTKax
KOHYMKa KOpEelIKa Jiyka (Ha TOTOBBIX
MHKpOIpenapaTax)»

0.5

47

Perynﬂum[ JKM3HCHHOTI'O ITMKJIa KJIICTOK.
CaMocTosTeIbHAas pa60Ta

0.5

48

OpFaHI/IBM KakK €IMHOC 1LICJI0€

https://academy-
content.myschool.edu.ru/lesson/f6d39de3-49b3-415f-

abde-b61e1484b48f

49

Tkanu pacrenwuii. JlabopatopHas pabora
«/3yueHue TKkaHeW pacTeHUIN»

0.5

50

TxaHU >KUBOTHBIX U YEJIOBEKA.
Jlabopatophas padota «M3yuenne
TKAHEH HKUBOTHBIX»

0.5

51

Opranbl. CUCTEMBI OPraHoB.
JlabopatopHas padota «3yuenne
OPTaHOB IIBETKOBOTI'O PACTEHHMS)

0.5

52

Onopa TCJIa OpraHn3MoB



https://academy-content.myschool.edu.ru/lesson/0f5f2936-e558-48d1-869f-eab1c182d9b8
https://academy-content.myschool.edu.ru/lesson/0f5f2936-e558-48d1-869f-eab1c182d9b8
https://academy-content.myschool.edu.ru/lesson/0f5f2936-e558-48d1-869f-eab1c182d9b8
https://academy-content.myschool.edu.ru/lesson/f6d39de3-49b3-415f-a6de-b61e1484b48f
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53

I[BI/I)KCHI/IC OpraHn3sMoB

54 [TuTarne opraHM3MoB
55 JlpIxaHue opraHnu3MoB
56 [TutaHre TO3BOHOYHBIX KUBOTHBIX.
[unieBapuTenbHast CHCTEMA YSJIOBEKa
57 JlpIxaHue MO3BOHOYHBIX KUBOTHBIX
4eJoBeKa
58 TpaHcnopr BeUecTB y OpraHM3MoB
59 KpoBeHocHas cuctemMa Ho3BOHOYHBIX
JKMBOTHBIX U 4eJIOBEKa
60 Brienenne y opraHm3mMoB
61 3amuTa y OpraHu3MoB
62 HMMMyHHas crcTeMa 4eoBeka
63 PaznpaxxuMocTh 1 peryssiuus y
OpPTraHU3MOB
I'yMopasbHas peryisius 1
9HJOKPUHHAS CHCTEMa )KUBOTHBIX H
64
yenoBeka. O000IIEHNE IO TEME:
"Crpoenue ¥ GyHKLIUH OPraHu3MoB".
https://academy-
65 DopMbI pa3MHOKEHUST OPTraHU3MOB content.myschool.edu.ru/lesson/44d23e03-5225-4e6f-
a455-559e9d843db9
66 [TomoBoe pa3MHOXEHHE
https://academy-
67 Meiio3 content.myschool.edu.ru/lesson/0f5f2936-558-48d1-
869f-eab1c182d9b8
I'amerorene3. OOpa3oBaHKe U pa3BUTHE
68 HOJIOBBIX KiIeTOK. JlabopaTopHas 05
pabora «/3ydyeHne cTpoeHus! MOJIOBBIX '
KJIETOK Ha TOTOBBIX MHKPOIpEnaparax
WuauBuayansHOe pa3BUTHE https://academy-
69 AHMBHLY P content.myschool.edu.ru/lesson/c081bbd7-b846-42ec-
OpPTaHU3MOB — OHTOT'€HE3 9bb9-cOff9388e41d
3aKs1anKa OpraHoB U TKaHEH 13 https://academy-
70 Aixa op content.myschool.edu.ru/lesson/b676db76-e61e-4f78-

3apOJAbIIIEBBIX JIUCTKOB

826a-75676e7f5af6
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https://academy-content.myschool.edu.ru/lesson/c081bbd7-b846-42ec-9bb9-c0ff9388e41d
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PocT 1 pa3BuTHE KUBOTHBIX.
JlabopatopHnas paboTa «BrisiBIcHHE
NPH3HAKOB CXOJICTBA 3apObIIIeH

https://academy-

71 " 1 content.myschool.edu.ru/lesson/8088b7fa-1bac-4c85-
MO3BOHOYHBIX KHBOTHBIX», CTpO@HI/Ie 9905-&91d4led37f8
OpFaHOB paSMHO}KeHI/Iﬂ BBICHINX
pacteHuil"
O6o06mmenwue 1mo Teme: " PasMHOKEHHE 1 hitps://academy-
72 i - content.myschool.edu.ru/lesson/99d9a91a-3f8e-49ch-
pa3BUTHE OPTraHM3MOB". bced-322f5e634110
HcTopus ctaHOBIEHUA U Pa3BUTHUI htt S://academ -
73 p P content.myschool.edu.ru/lesson/da2765cd-a327-4526-
TCHETHIH Kaic Hayxi bef3-7eccle3cd9c4
OCHOBHI)IG TIIOHATHUS U CUMBOJIBI
reretuku. JlaboparopHas padoTa
74 0.5
«/Ipo3oduna kak 0OBEKT TeHETHYECKUX
HCCJIEIOBaHMIDY
3aKOHOMepHOCTI/I HacCJICJOBaHHUA
npu3HakoB. MoHOTHOpHIHOE httos://academ
ps: y-
75 premHBaHHe‘ lpaxTiieckas pagora 0.5 content.myschool.edu.ru/lesson/67987237-3081-4683-
N3yuenue pe3ysbTaToB 970c-1dd5857cf5bf
MOHOTHOPHTHOTO CKPEIIMBAHUS Y
Jipo30odub"
76 [uTonornyeckrne OCHOBBI
MOHOFI/I6pI/IZ[HOI‘O CerI_HI/IBaHI/IH
77 AHanuzupyolee CKpeluBaHue.
Hemnonnoe JAOMHWHHPOBAHUC
JurubpunHoe ckpeniBaHue. httos://academ
ps: y-
78 Hpaxmiraeckas pabora «Msyuenne 0.5 content.myschool.edu.ru/lesson/a3431d82-087f-46fe-
PE3yJIbTAaTOB ,I[I/IFI/I6pI/I,I[HOl"O a5a8_eca3491d454a
CKPEIIMBAHUSA Y APO30(OHIBD)
79 [uTonornyeckrne OCHOBBI
JIUTHOPHUIHOTO CKPEUTUBaHUS
80 ClenyieHHOe HacJie/IoBaHHe TIPU3HAKOB
X OMOCOMHas TECOpus htt S://academ -
81 P P content.myschool.edu.ru/lesson/f9e74bbf-4477-4452-
HacecTBerHocTH b5a1-3f990c947800
82 I'eneTuka noia
83 T'eHOTHI KaK 1I€JIOCTHAS CHUCTEMA
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https://academy-content.myschool.edu.ru/lesson/a3431d82-087f-46fe-a5a8-eca3491d454a
https://academy-content.myschool.edu.ru/lesson/a3431d82-087f-46fe-a5a8-eca3491d454a
https://academy-content.myschool.edu.ru/lesson/a3431d82-087f-46fe-a5a8-eca3491d454a
https://academy-content.myschool.edu.ru/lesson/f9e74bbf-4477-4452-b5a1-3f990c947800
https://academy-content.myschool.edu.ru/lesson/f9e74bbf-4477-4452-b5a1-3f990c947800
https://academy-content.myschool.edu.ru/lesson/f9e74bbf-4477-4452-b5a1-3f990c947800

I'eneTnueckuii KOHTPOJIb PA3BUTHUS

84 pacTeHHi, )KHBOTHBIX M YeJIOBEKa

85 M3menunBoCTh Npu3HaKoB. Bunbl
W3MCHYUBOCTH

86 MonudukaioHHas U3MECHIYUBOCTh
BapuanuoHHbli pa 1 BapualMoHHAS
kpuBas. JlaboparopHas pabora

87 «HccnenoBanne 3aKOHOMEPHOCTEN 05
MOIU(PHKAITMOHHON H3MEHYHBOCTH. '

ITocTpoeHre BapHaIiOHHOTO psifa U
BAapUaLIMOHHON KPHUBOW»

88 I'eHOTHIIMYECKAS N3MEHUYUBOCTH.
Kom0OnHaTHBHAS H3MEHUYNBOCTh
MyTaloHHass U3MEHUHUBOCTb.
[MpakTuyeckas pabora «Myrarmu y

89 0.5
JpO30(HIIBI (HA TOTOBBIX
MHKpOIpenapaTax)»
3aKOHOMEPHOCTH MYTAallHOHHOTO

90 npoiiecca. DNUTCHETHKA U
SMUTCHOMHUKA
I'eneruka yenoseka. [Ipaktuyeckas https://academy-

91 pabora «CocTaBiieHre 1 aHATH3 0.5 content.myschool.edu.ru/lesson/143bcb4f-232b-4e0c-
POAOCIOBHOI» 84a7-7b6b48306d6b

https://academy-
92 MeToapl MEULIMHCKON T'€HETUKU content.myschool.edu.ru/lesson/bb1da599-4162-44bb-
b97d-8e7165598966
3HaueHHe MEAMIIUHCKOM T€HETUKH B https://academy-

93 OPEIOTBPAIICHAH U JICICHHH content.myschool.edu.ru/lesson/e1564a9c-0f9c-4060-
TFeHETUYECKHX 3a00JI€BaHNI YEIOBEKa abd6-435067cecl4d
T s

94 o ch)B B I?H)T pHHX aCTe:nﬁ 1 11000 0.5 content.myschool.edu.ru/lesson/86acad55-2279-4152-

PTOB KyIBTYPHBX P poA a48a-840d20ce0270
JIOMAIIHUX KHBOTHBIX)»
MeTomp! celeKIIMOHHOI PaboTHI.

95 Jlaboparopnas pabota «3yuenne 0.5
METOJI0B CEJIEKIIMU PACTEHUN»

% JocTrxeHus cenekuruu pacTeHU 1

JKUBOTHBIX. HpaKTI/I‘ICCKaH pa60Ta



https://academy-content.myschool.edu.ru/lesson/143bcb4f-232b-4e0c-84a7-7b6b48306d6b
https://academy-content.myschool.edu.ru/lesson/143bcb4f-232b-4e0c-84a7-7b6b48306d6b
https://academy-content.myschool.edu.ru/lesson/143bcb4f-232b-4e0c-84a7-7b6b48306d6b
https://academy-content.myschool.edu.ru/lesson/bb1da599-4162-44bb-b97d-8e7165598966
https://academy-content.myschool.edu.ru/lesson/bb1da599-4162-44bb-b97d-8e7165598966
https://academy-content.myschool.edu.ru/lesson/bb1da599-4162-44bb-b97d-8e7165598966
https://academy-content.myschool.edu.ru/lesson/e1564a9c-0f9c-4060-abd6-435067cec14d
https://academy-content.myschool.edu.ru/lesson/e1564a9c-0f9c-4060-abd6-435067cec14d
https://academy-content.myschool.edu.ru/lesson/e1564a9c-0f9c-4060-abd6-435067cec14d
https://academy-content.myschool.edu.ru/lesson/86acad55-2279-4152-a48a-840d20ce0270
https://academy-content.myschool.edu.ru/lesson/86acad55-2279-4152-a48a-840d20ce0270
https://academy-content.myschool.edu.ru/lesson/86acad55-2279-4152-a48a-840d20ce0270

«ITpuBHBKa pacTeHUN»

O006menue o teme :"'eneTuka u

97 " 1
CeJeKIus
BHOTEXHOJIOTHS KaK HAyKa M OTPacib https://academy-
98 npousBocTBa. [IpakTiueckas pabora 1 0.5 content.myschool.edu.ru/lesson/133b0166-fc35-4a91-
«M3yueHne 0OBbEKTOB OMOTEXHOJIOTHI a264-14aaee2f5897
OCHOBHBIE HAIPaBIICHUS https://academy-
99 CHTeTIC o”p6 010 1 content.myschool.edu.ru/lesson/387b2669-fa96-450b-
FIHTCTHACCROM brioToTHH bd73-1e7a543ee995
100 XpoMOCOMHas! ¥ TeHHAs! HH)KEHEPHSL. 1
MCEIOUIIMHCKAaA 6I/IOTCXHOJ'IOFI/IH
101 T'ogoBast KOHTpoNEHas padoTa. 1
Pesepsuriii ypok. [ToBTOpenue,
102 . 1
000011IeHHEe, CHCTeMATH3AIUs 3HAHUH
OBIIEE KOJIMYECTBO YACOB I10 13
I[TPOI'PAMME 102



https://academy-content.myschool.edu.ru/lesson/133b0166-fc35-4a91-a264-14aaee2f5897
https://academy-content.myschool.edu.ru/lesson/133b0166-fc35-4a91-a264-14aaee2f5897
https://academy-content.myschool.edu.ru/lesson/133b0166-fc35-4a91-a264-14aaee2f5897
https://academy-content.myschool.edu.ru/lesson/387b2669-fa96-450b-bd73-1e7a543ee995
https://academy-content.myschool.edu.ru/lesson/387b2669-fa96-450b-bd73-1e7a543ee995
https://academy-content.myschool.edu.ru/lesson/387b2669-fa96-450b-bd73-1e7a543ee995

11 KJIACC

KoanuyecTBo

KoanuecTBo

KoanuecTBo

Ne Tema ypoxa 4ACOB 4acoB 4acoB Hdara DJIeKTPOHHBIE HU(POBLIE
n/n H3Y4YeHUs o0pa3oBaTebHbIEC PeCypchl
Bceero
OO https://academy-

1 :OH Lgl E: A . 1 content.myschool.edu.ru/lesson/08680ea9-
TeOpHiL . AApBHH 24b5-4073-9c88-78991a88f00c
i‘ﬁgnﬂe;nii o https://academy-

2 4. Jla H ];[ OO 1 0.5 content.myschool.edu.ru/lesson/dbb6c1d1-

- ~APBHHY. BXOHOH cf9c-43b5-ae8Bc-1a4aBea05a5
KOHTPOJIb.
EOPZiissBaHHe https://academy-
3 eZlI“I::CTBeHHLIﬁ H 1 content.myschool.edu.ru/lesson/304a891f-
N 8df8-4b19-9753-8f3275cae0f6
HCKYCCTBEHHBIN 0TOOD
dopMuUpOBaHHE https://academy-

4 CHHTETHIECKOU 1 content.myschool.edu.ru/lesson/85e9b260-
TEOPHH IBOJIIOINI 0018-458a-9e76-286103e5af16
OTaIbl
SBOJIIOIHOHHOIO https://academy-

5 nporecca: 1 content.myschool.edu.ru/lesson/6111c6b6-
MHKPO3BOJIOIHS H 69b6-421c-80bf-7dc4f8a6f511
MAaKpO3BOJIOIUA
Momysstiust — https://academy-

6 JJIeMEHTapHAs 1 content.myschool.edu.ru/lesson/al56d7a4-
€MHNIIA DBOJIOLNN 2580-4f23-a777-188444dal572
3aKOH reHETUYECKOTO
paBHoBecHs J[x.

Xapnau, B. Baitubepra. https://academy-

7 JlaboparopHas pabota 1 0.5 content.myschool.edu.ru/lesson/923cbdce-
«BrIsgBIIEHNE 4ef1-4295-b67f-e268ad583c02
U3MECHYMBOCTHU Y
0co0€eli 0THOTO BHIA»

OneMeHTapHbIe

8 1
(aKTOpBI BOIIOLMN
OddexT ocHOBaTes.

9 D ekt OyTHUIOYHOTO 1

TOpJIbIIIKa



https://academy-content.myschool.edu.ru/lesson/08680ea9-24b5-4073-9c88-78991a88f00c
https://academy-content.myschool.edu.ru/lesson/08680ea9-24b5-4073-9c88-78991a88f00c
https://academy-content.myschool.edu.ru/lesson/08680ea9-24b5-4073-9c88-78991a88f00c
https://academy-content.myschool.edu.ru/lesson/dbb6c1d1-cf9c-43b5-ae8c-1a4a8ea05f95
https://academy-content.myschool.edu.ru/lesson/dbb6c1d1-cf9c-43b5-ae8c-1a4a8ea05f95
https://academy-content.myschool.edu.ru/lesson/dbb6c1d1-cf9c-43b5-ae8c-1a4a8ea05f95
https://academy-content.myschool.edu.ru/lesson/304a891f-8df8-4b19-9753-8f3275cae0f6
https://academy-content.myschool.edu.ru/lesson/304a891f-8df8-4b19-9753-8f3275cae0f6
https://academy-content.myschool.edu.ru/lesson/304a891f-8df8-4b19-9753-8f3275cae0f6
https://academy-content.myschool.edu.ru/lesson/85e9b260-0018-458a-9e76-286103e5af16
https://academy-content.myschool.edu.ru/lesson/85e9b260-0018-458a-9e76-286103e5af16
https://academy-content.myschool.edu.ru/lesson/85e9b260-0018-458a-9e76-286103e5af16
https://academy-content.myschool.edu.ru/lesson/6111c6b6-69b6-421c-80bf-7dc4f8a6f511
https://academy-content.myschool.edu.ru/lesson/6111c6b6-69b6-421c-80bf-7dc4f8a6f511
https://academy-content.myschool.edu.ru/lesson/6111c6b6-69b6-421c-80bf-7dc4f8a6f511
https://academy-content.myschool.edu.ru/lesson/a156d7a4-2580-4f23-a777-188444da1572
https://academy-content.myschool.edu.ru/lesson/a156d7a4-2580-4f23-a777-188444da1572
https://academy-content.myschool.edu.ru/lesson/a156d7a4-2580-4f23-a777-188444da1572
https://academy-content.myschool.edu.ru/lesson/923cbdce-4ef1-4295-b67f-e268ad583c02
https://academy-content.myschool.edu.ru/lesson/923cbdce-4ef1-4295-b67f-e268ad583c02
https://academy-content.myschool.edu.ru/lesson/923cbdce-4ef1-4295-b67f-e268ad583c02

10

Murpanuu. U3onsnuun
MOy JIALMIA:
reorpaduyeckas,
OHoJIoruyuecKas

11

EctecTBeHHEI# 0TOOD
— HaIpaBJISIOIINN
(haKkTOp IBOITIONIHH

https://academy-
content.myschool.edu.ru/lesson/304a891f-

8df8-4b19-9753-8f3275cae0f6

12

[omoBoii oTOop

13

[IpucnocobaeHHOCTH
OpPTaHHU3MOB KaK
pe3yibTar
MHUKPOIBOJIIOLIUH.
JlabopaTopnast pabota
«M3yuenue
apoMop}o30B u
uavoaganTanui y
pacTeHuil u
YKIBOTHBIX»

0.5

14

ITpumepst
MIPUCTIOCOOJICHUH Y
OpraHU3MOB:
MopdoIioruueckue,
buznonornyeckue,
OHMOXHUMHUYECKHE,
MOBEJICHYCCKHE.
JlabopaTopras pabora
«ITpucnocobnenus
OpraHu3MOB U UX
OTHOCHTEJNbHAs
LIEJIECO00Pa3HOCTHY

0.5

https://academy-
content.myschool.edu.ru/lesson/4b606f7f-

48be-4b4b-a371-6€90263ch659

15

Bupn, ero kputepun u
CTPYKTYpa.
JlaboparopHras pabota
«CpaBHEHHE BUJIOB 110
MOP(OTIOTHIECKOMY
KPHUTEPHUIO»

0.5

https://academy-
content.myschool.edu.ru/lesson/6111c6b6-

69h6-421c-80bf-7dc4f8a6f511

16

CtpyKTypa Buaa

17

BunoobpazoBanue kak
pe3yapTar

https://academy-
content.myschool.edu.ru/lesson/bac095e5-



https://academy-content.myschool.edu.ru/lesson/304a891f-8df8-4b19-9753-8f3275cae0f6
https://academy-content.myschool.edu.ru/lesson/304a891f-8df8-4b19-9753-8f3275cae0f6
https://academy-content.myschool.edu.ru/lesson/304a891f-8df8-4b19-9753-8f3275cae0f6
https://academy-content.myschool.edu.ru/lesson/4b606f7f-48be-4b4b-a371-6e90263cb659
https://academy-content.myschool.edu.ru/lesson/4b606f7f-48be-4b4b-a371-6e90263cb659
https://academy-content.myschool.edu.ru/lesson/4b606f7f-48be-4b4b-a371-6e90263cb659
https://academy-content.myschool.edu.ru/lesson/6111c6b6-69b6-421c-80bf-7dc4f8a6f511
https://academy-content.myschool.edu.ru/lesson/6111c6b6-69b6-421c-80bf-7dc4f8a6f511
https://academy-content.myschool.edu.ru/lesson/6111c6b6-69b6-421c-80bf-7dc4f8a6f511
https://academy-content.myschool.edu.ru/lesson/bac095e5-fa3b-43c0-ae18-f48043f9bdfe
https://academy-content.myschool.edu.ru/lesson/bac095e5-fa3b-43c0-ae18-f48043f9bdfe

MHKPOI3BOJIONNHA

fa3b-43c0-ae18-f48043f9bdfe

18

CBs13b
MHUKPOIBOJIOIMH U
SIHUAEMUOIOTHI

19

Makpo3Boaronusl.
TlaneoHTONOTHYECKHE
METO/IbI H3yUEHUS
SBOIIOINHI

https://academy-
content.myschool.edu.ru/lesson/d5d4ce86-

b439-4abe-b498-ab8377cd47d4

20

Buoreorpaduaeckne
METOJIbI U3Y4CHHUS
9BOJIIOLIUH

21

OMOpHOIOTHYECKUE U
CpaBHHUTEILHO-
Mopdoornueckrne
METO/IBI U3Y9IEHHS
9BOJIOLUH

22

MonexynsipHo-
TCHETHYECKUE,
OMOXUMHIYECKUE U
MaTeMaTHIeCKUe
METOJIbI H3YUICHUS
9BOJTIOIIH

23

Oo6mme
3aKOHOMEPHOCTH
SBOJIIOLIMHA

24

ApanTuBHas
paauanus.
HepaBHoMmepHOCTB
TEMIIOB 3BOJIIOLIMHI

25

Hayunsbie runoresst
TIPOUCXOKIACHHUS
JKU3HU Ha 3emiie

https://academy-
content.myschool.edu.ru/lesson/9ec4c3a8-

5763-40ed-b127-2e1b849c4222

26

Jlonay4Hble
IIpeJCTaBICHUS O
3apOKICHUH KU3HH

27

OCHOBHEBIE 3TaIbI
HEOPTaHMYECKOU
DBOJIIOIHHA

https://academy-
content.myschool.edu.ru/lesson/9ec4c3a8-

5763-40ed-b127-2e1b849c4222



https://academy-content.myschool.edu.ru/lesson/bac095e5-fa3b-43c0-ae18-f48043f9bdfe
https://academy-content.myschool.edu.ru/lesson/d5d4ce86-b439-4abe-b498-ab8377cd47d4
https://academy-content.myschool.edu.ru/lesson/d5d4ce86-b439-4abe-b498-ab8377cd47d4
https://academy-content.myschool.edu.ru/lesson/d5d4ce86-b439-4abe-b498-ab8377cd47d4
https://academy-content.myschool.edu.ru/lesson/9ec4c3a8-5763-40ed-b127-2e1b849c4222
https://academy-content.myschool.edu.ru/lesson/9ec4c3a8-5763-40ed-b127-2e1b849c4222
https://academy-content.myschool.edu.ru/lesson/9ec4c3a8-5763-40ed-b127-2e1b849c4222
https://academy-content.myschool.edu.ru/lesson/9ec4c3a8-5763-40ed-b127-2e1b849c4222
https://academy-content.myschool.edu.ru/lesson/9ec4c3a8-5763-40ed-b127-2e1b849c4222
https://academy-content.myschool.edu.ru/lesson/9ec4c3a8-5763-40ed-b127-2e1b849c4222

28

I'noTessr
3apOXKIICHUS JKU3HU

29

HUcropus 3emnu u
METO/IbI €€ U3YUEHHUS.
JlabopaTopnast pabota
«3yuenue u
OTHCaHUe
HCKOMAEMbIX OCTATKOB
JIPEBHUX OPTaHU3MOB)

0.5

30

HauanpHeie 3Tansl
OpraHnYeCcKou
SBOJIIOLIMU

https://academy-
content.myschool.edu.ru/lesson/429b1a0d-

c3e4-4740-9d75-b1d6fd53e2c6

31

OBOIONNUS SYKAPHOT

32

OCHOBHBIE 3Talbl
9BOJTIOLUH
PacTUTENBEHOTO MHUPA.
[pakTuyeckas padora
«M3yuenue
ocobeHHoCTeH
CTPOEHUS paCTCHUI
Pa3HbIX OTACTIOB»

0.5

33

OCHOBHBIE 3TaIbI
9BOJTIOIIUH YKHBOTHOTO
MHpa

34

9BOJ’IIOI_II/I$I JKHMBOTHBIX.

[IpakTrueckas padora
«3yuenue
ocoOeHHOCTER
CTPOCHUS
IMO3BOHOYHEIX
SKUBOTHEIX)

0.5

35

PazBuTne xu3HM Ha
3emJie 1o 3paM u
neproaM

36

MaccoBrie
BEIMHPaHHS —
JKOJIOTHYECKHE
KPHU3HCHI IPOILIIOrO

37

CoBpeMeHHbI I



https://academy-content.myschool.edu.ru/lesson/429b1a0d-c3e4-4740-9d75-b1d6fd53e2c6
https://academy-content.myschool.edu.ru/lesson/429b1a0d-c3e4-4740-9d75-b1d6fd53e2c6
https://academy-content.myschool.edu.ru/lesson/429b1a0d-c3e4-4740-9d75-b1d6fd53e2c6

JKOJIOTHIECCKUH
KpHU3HC, eT0
0COOEHHOCTH

CoBpemeHHas cuctemMa

38 OpPraHUYECKOTO
MPOIILIOTO
OcHOBHBIE

39 CHUCTEMAaTHYECKHUE
TPYIIIBI OPraHU3MOB

40 AHTpOIoJIorus —

HayKa O YCJIOBCKE
Eazmgzzﬂemﬁ o https://academy-
41 Hpoflcxo CHIH content.myschool.edu.ru/lesson/dd16ac23-
P A fddb-4c08-a329-6de2fa101073
YCJIOBCKA
MecTo uenoBeka B
CUCTEMC
OpFaHI/I‘IeCKOFO MI/Ipa.
JlaboparopHas pabota https://academy-

42 «U3yuenue 0.5 content.myschool.edu.ru/lesson/49e6ffd1-
ocoOeHHoCTER eedf-43b2-8d0b-f2f170126ffh
CTpOCHI/IFI CKeJICTa
YCJIIOBCKA, CBA3aHHBIX
C pr[MOXO)K}IeHI/ICM»

AT — https://academy-

43 yi content.myschool.edu.ru/lesson/375dd554-
arporioreresa 099c-409f-846a-4¢30dc63346d
CooTHolIeHNE
OMOJIOTUYECKUX U https://academy-

44 COLMAIbHBIX content.myschool.edu.ru/lesson/4a3e94d7-
(axTopoB B 80fe-4ae2-b0ch-607d35bebf80
aHTpOHOFCHe?)C

45 OCHOBHBIE CTaIUN
aHTPOIIOreHe3a

46 ITaneoreneruka u
ITaJICOTCHOMUKA

47 SBOIOIUS

COBPEMECHHOI'O



https://academy-content.myschool.edu.ru/lesson/dd16ac23-fddb-4c08-a329-6de2fa101073
https://academy-content.myschool.edu.ru/lesson/dd16ac23-fddb-4c08-a329-6de2fa101073
https://academy-content.myschool.edu.ru/lesson/dd16ac23-fddb-4c08-a329-6de2fa101073
https://academy-content.myschool.edu.ru/lesson/49e6ffd1-eedf-43b2-8d0b-f2f170126ffb
https://academy-content.myschool.edu.ru/lesson/49e6ffd1-eedf-43b2-8d0b-f2f170126ffb
https://academy-content.myschool.edu.ru/lesson/49e6ffd1-eedf-43b2-8d0b-f2f170126ffb
https://academy-content.myschool.edu.ru/lesson/375dd554-099c-409f-846a-4c30dc63346d
https://academy-content.myschool.edu.ru/lesson/375dd554-099c-409f-846a-4c30dc63346d
https://academy-content.myschool.edu.ru/lesson/375dd554-099c-409f-846a-4c30dc63346d
https://academy-content.myschool.edu.ru/lesson/4a3e94d7-80fe-4ae2-b0cb-607d35bebf80
https://academy-content.myschool.edu.ru/lesson/4a3e94d7-80fe-4ae2-b0cb-607d35bebf80
https://academy-content.myschool.edu.ru/lesson/4a3e94d7-80fe-4ae2-b0cb-607d35bebf80

YCJIOBCKA

48

UYenoBeueckue pachl.
[TpakTuyeckas padbora
«M3yuenue
9KOJIOTHUECKUX
ajarnTalyy 4eJIoBeKa

0.5

https://academy-
content.myschool.edu.ru/lesson/6bff6946-

b615-49a6-a4e9-5ab6cae58048

49

MemncunnnHHapHme
METOAbI
AHTPOIIOJIOT YU

50

3apoxxaeHue u
pa3BUTHE YKOJOTHH

51

MeTo/BI 3KOJIOTHH.
JlabopaTopras pabora
«/3y4eHne MeTon0B
9KOJIOTHYECKHX
HCCIICIOBAHUID

0.5

52

3HaueHue
SKOJIOTHYECKHUX
3HAHUH JUI Y4eJ0BEKA

53

DKOJIOrHYECKHUE
(baxTopsl

https://academy-
content.myschool.edu.ru/lesson/7b5d33d5-

1cfb-47db-807e-85928f9110ee

54

AbGHOTHYECCKHE
¢dakrtopsl. CBeT Kak
SKOJIOTUYECKU I
¢axrop.
JlaGoparopnas pabota
«BbIsiBIIEHHE
pucnocoOIeHnH
OpTaHU3MOB K
BIIMSTHHIO CBETa»

0.5

https://academy-
content.myschool.edu.ru/lesson/2fd03f94-

aa0b-4d7d-8e6f-c9becea28cOf

55

AbuoTHuecKue
(bakTOpHI.
Temneparypa kak
9KOJIOTUYECKUI
¢axrop.
JlaboparopHras pabota
«BolsBIEHNE
pucrnocoOIeHnH

0.5



https://academy-content.myschool.edu.ru/lesson/6bff6946-b615-49a6-a4e9-5ab6cae58048
https://academy-content.myschool.edu.ru/lesson/6bff6946-b615-49a6-a4e9-5ab6cae58048
https://academy-content.myschool.edu.ru/lesson/6bff6946-b615-49a6-a4e9-5ab6cae58048
https://academy-content.myschool.edu.ru/lesson/7b5d33d5-1cfb-47db-807e-85928f9110ee
https://academy-content.myschool.edu.ru/lesson/7b5d33d5-1cfb-47db-807e-85928f9110ee
https://academy-content.myschool.edu.ru/lesson/7b5d33d5-1cfb-47db-807e-85928f9110ee
https://academy-content.myschool.edu.ru/lesson/2fd03f94-aa0b-4d7d-8e6f-c9becea28c0f
https://academy-content.myschool.edu.ru/lesson/2fd03f94-aa0b-4d7d-8e6f-c9becea28c0f
https://academy-content.myschool.edu.ru/lesson/2fd03f94-aa0b-4d7d-8e6f-c9becea28c0f

OpPTaHU3MOB K
BITMSTHUIO
TeMIepaType»

56

AbGuoTnueckue
¢dakTopsl. Brnaxnocth
KaK SKOJOTHUYCCKHI
¢axrop.
JlabopaTopras pabora
«AHATOMHUYECKHE
0COOEHHOCTH
pacTeHHuH U3 pa3HbIX
MECT OOUTaHUS»

0.5

57

Cpensr oOuTaHUsA
OpraHn3MOoB

https://academy-
content.myschool.edu.ru/lesson/05e291c0-

7a9c-47f1-b47b-1fdfe35400ed

58

Bbuonornueckue
PUTMBI

https://academy-
content.myschool.edu.ru/lesson/e24d7ba7-

deB89-4373-8b70-9771d8e0da5¢c

59

KuzueHuslie GOpMEI
OpraHu3MOB

60

Bbrnornueckne
(dakTopsl

61

3HadeHHe
OHOTHYECKHUX
B3aUMOJAEUCTBUI IS
CyIIECTBOBaHHUS
OpPTaHHU3MOB B cpefie
oOuTaHus

62

JKOIOTHYECKHE
XapaKTePUCTHKH
MO IS

63

OcHOBHBIE
IOKa3aTen
HOHyIIS[HI/II/II
YUCJIIEHHOCTD,
[JIOTHOCTb,
BO3pacTHasl U MOJIOBas

CTPYKTypa

64

OcCHOBHBIE



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

MOKa3aTel
TOITYJISILIAM:
POXITAEMOCTB,
HPUPOCT, TEMH POCTa,
CMEpTHOCTb,
MUTpaLUH

65

DKoJgoruuecKas
CTPYKTYypa MOMyJISLUH

https://academy-
content.myschool.edu.ru/lesson/d224f4ab-

dcaf-4e28-adf9-520525b609aa

66

JluHamMuKa NOomyJIsiuu
U e€ peryuasuus

67

Kpussie pocra
YHCIICHHOCTU
nomysun. Kpussie
BBDKHBaHUSA

68

DKoJorn4ecKasi HUIa
Buza. JlaboparopHas
pabora
«[Ipucnocobnenus
CeMsIH PACTEHUH K
pacCesICHUIO)

0.5

69

Bu xak cucrema
MOy JISIITUI

70

BaKOHOMCpHOCTI/I
IIOBCACHUA U
MI/IFpaLII/Iﬁ JKMBOTHBIX

71

Coo01ecTBO
OpraHu3MOB —
OHOILIEHO3

https://academy-
content.myschool.edu.ru/lesson/c7c57f3a-

ed3f-4459-bc73-8991f6efdc7b

72

DKocucTeMa Kak
OTKPBITAsi CHCTEMa

73

Kpyrosopot Bemiects
U TIOTOK YHEPTUU B
9KOCHUCTEME

74

OCHOBHBIE
[OKa3aTeian
DKOCUCTEMBI

75

JKOIOTHYECKHE



https://academy-content.myschool.edu.ru/lesson/d224f4ab-dcaf-4e28-adf9-520525b609aa
https://academy-content.myschool.edu.ru/lesson/d224f4ab-dcaf-4e28-adf9-520525b609aa
https://academy-content.myschool.edu.ru/lesson/d224f4ab-dcaf-4e28-adf9-520525b609aa
https://academy-content.myschool.edu.ru/lesson/c7c57f3a-ed3f-4459-bc73-8991f6efdc7b
https://academy-content.myschool.edu.ru/lesson/c7c57f3a-ed3f-4459-bc73-8991f6efdc7b
https://academy-content.myschool.edu.ru/lesson/c7c57f3a-ed3f-4459-bc73-8991f6efdc7b

ITMPaMUIbI

76

N3meHnenus
€00011eCTB —
CYKIIECCUH

77

[Ipuponusie
9KOCUCTEMBI.
DKOCHUCTEMBI 03€p U
peK. DKOCHUCTEMBI
MOpE U OKEaHOB

https://academy-
content.myschool.edu.ru/lesson/02744494-

8497-4551-9af8-d03a5ae969e9

78

[Ipuponnsie
SKOCHCTEMBI.
DKOCHUCTEMBI TYHJD,
JIECOB, CTEIIeH,
ITYCTbIHb

79

AHTpPOIIOT€HHBIE
9KOCHCTEMBbI

80

YpboskocucTeMsl.
ITpakTryeckas pabora
«3yuenue u
OTIMCaHUe
YpOOIKOCUCTEMBD)

0.5

https://academy-
content.myschool.edu.ru/lesson/b73fbc29-

b7a7-45d9-99fa-10cef05e1d95

81

3aKOHOMEpHOCTH
(dbopmupoBaHUs
OCHOBHBIX
B3anUMOIEUCTBUI
OpPraHN3MOB B
9KOCHUCTEMAX

82

MexaHu3MbI
BO3JIEHCTBUSA
3arps3HEHUN Pa3HBIX
THIIOB Ha
cyOOpraHu3MeHHOM,
OpraHU3MEHHOM,
MOITYJIAUOHHOM U
9KOCHUCTEMHOM
YPOBHSIX

https://academy-
content.myschool.edu.ru/lesson/6231556e-

13f5-4ffe-ba2a-21a490fd5156

83

Buocgepa —
oOmernaneTapHas
o0osouka 3emin

https://academy-
content.myschool.edu.ru/lesson/1a9cc5eb-

5f59-447a-93b2-73ab470d8568



https://academy-content.myschool.edu.ru/lesson/02744494-8497-4551-9af8-d03a5ae969e9
https://academy-content.myschool.edu.ru/lesson/02744494-8497-4551-9af8-d03a5ae969e9
https://academy-content.myschool.edu.ru/lesson/02744494-8497-4551-9af8-d03a5ae969e9
https://academy-content.myschool.edu.ru/lesson/b73fbc29-b7a7-45d9-99fa-10cef05e1d95
https://academy-content.myschool.edu.ru/lesson/b73fbc29-b7a7-45d9-99fa-10cef05e1d95
https://academy-content.myschool.edu.ru/lesson/b73fbc29-b7a7-45d9-99fa-10cef05e1d95
https://academy-content.myschool.edu.ru/lesson/6231556e-13f5-4ffe-ba2a-21a490fd5156
https://academy-content.myschool.edu.ru/lesson/6231556e-13f5-4ffe-ba2a-21a490fd5156
https://academy-content.myschool.edu.ru/lesson/6231556e-13f5-4ffe-ba2a-21a490fd5156
https://academy-content.myschool.edu.ru/lesson/1a9cc5eb-5f59-447a-93b2-73ab470d8568
https://academy-content.myschool.edu.ru/lesson/1a9cc5eb-5f59-447a-93b2-73ab470d8568
https://academy-content.myschool.edu.ru/lesson/1a9cc5eb-5f59-447a-93b2-73ab470d8568

Vuenne B. U.

84 Bepnanackoro o
ounochepe
3aKOHOMEpHOCTU
85 CYyIICCTBOBAHHUS
ourocheps
EEYZZTB;)I;IOTH https://academy-
86 GHEIreongqucxne content.myschool.edu.ru/lesson/88c47bdb-
bbe6-4898-9cc2-e7b8a2175dab
IIUKJIIBI
30HAIBLHOCTD
87 6uocdepsl. OCHOBHBIE
OMOMBI CYIIN
Y TOHIUBOCTS https://academy-
88 Suochephi content.myschool.edu.ru/lesson/8cc24f48-
P 8636-4a51-aa94-126651e54ccc
DKOIOTHYECKHE
89 KPHU3UCHI U UX
IIPHUYINHBI
Bo3snelictBue
90 YyeJI0BEKA HA
ouochepy
AHTpOIIOTeHHOE
a1 BO3JIeliCTBHE HA
pacTUTENbHBIN U
JKUBOTHBII MU
https://academy-
92 OxpaHa mpupo/Isi content.myschool.edu.ru/lesson/dfdeeae5-
bc9b-4b8d-ae4f-beebecad09eb
OCHOBHBIE HPUHIUIIBI
YCTOMYUBOTO
93 pa3BUTHA
YyeJ0BEeUeCTBaA U
MPUPOJBI
EaEHOHaibize - https://academy-
94 PHPOIOTIOIB30 ¢ content.myschool.edu.ru/lesson/c2cch94a-

U COXpaHCHUE
OHOJIOTHYECKOT0

5b5d-4b61-b56b-cd15¢7218d52



https://academy-content.myschool.edu.ru/lesson/88c47bdb-bbe6-4898-9cc2-e7b8a2175dab
https://academy-content.myschool.edu.ru/lesson/88c47bdb-bbe6-4898-9cc2-e7b8a2175dab
https://academy-content.myschool.edu.ru/lesson/88c47bdb-bbe6-4898-9cc2-e7b8a2175dab
https://academy-content.myschool.edu.ru/lesson/8cc24f48-8636-4a51-aa94-126651e54ccc
https://academy-content.myschool.edu.ru/lesson/8cc24f48-8636-4a51-aa94-126651e54ccc
https://academy-content.myschool.edu.ru/lesson/8cc24f48-8636-4a51-aa94-126651e54ccc
https://academy-content.myschool.edu.ru/lesson/dfdeeae5-bc9b-4b8d-ae4f-beebecad09eb
https://academy-content.myschool.edu.ru/lesson/dfdeeae5-bc9b-4b8d-ae4f-beebecad09eb
https://academy-content.myschool.edu.ru/lesson/dfdeeae5-bc9b-4b8d-ae4f-beebecad09eb
https://academy-content.myschool.edu.ru/lesson/c2ccb94a-5b5d-4b61-b56b-cd15c7218d52
https://academy-content.myschool.edu.ru/lesson/c2ccb94a-5b5d-4b61-b56b-cd15c7218d52
https://academy-content.myschool.edu.ru/lesson/c2ccb94a-5b5d-4b61-b56b-cd15c7218d52

pa3zHooOpasust 3eMin

95

0O0001IeHHE IO TEME
«MUKpOIBOIIONHS U
€€ pe3ybTaThD»

96

O0600I11IEHHE TI0 TEME
«MakposBoJonus U
€€ pe3ybTaThD»

97

O0600I11IEHHE TI0 TEME
«IIpoucxoxaeHue u
pa3BUTHE XKI3HHA Ha
3emie»

98

O060011IEHHE TTI0 TEME
«IIpoucxoxaeHue
YyeroBeKa —
AHTPOIIOTCHE3)»

99

0060061IICHKE TI0 TEME
«OKonorus — Hayka o
B3aMMOOTHOIICHUSX
OpPTaHHU3MOBY

100

O00011EHKE 110 TEME
«Opranusmsl 1 cpena
00HTaHU

101

O00011EHKE 110 TEME
«DKOJIOTHS BUIOB U
HOIYJISILUID

102

O0600611IEHNE TI0 TEME
«buocdepa —
rao0anbpHas
DKOCHCTEMAY

OBIIEE
KOJIMYECTBO
YACOB 10
[TIPOTPAMME

102

55

7.5




YYEBHO-METOANYECKOE OBECIIEYEHHUE OBPA3OBATEJIBHOT'O
MHNPOLHECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJ151 YYEHUKA

* buonorus. buonoruueckue cucremsl u npoueccel, 10 xmace/ Tepemor A.B., Iletpocosa
P.A., O6mectBo ¢ orpannueHHOM 0TBeTCTBEHHOCTHI0 « MOl MHEMO3NHA»

* buosorus. buonorudeckue cucreMsl u nporecchl, 11 kmace/ TepemoB A.B., IlerpocoBa
P.A., OGmiecTBoO ¢ orpanndeHHON 0TBeTCTBeHHOCTHIO « 1Ol MHEMO3MHA»
METOAUYECKHUE MATEPHUAJIbI IJ151 YYUTEJIA
buonorus. buonornueckue cucremsl u nponiecchl 10 kinace/ Tepemos A.B., IlerpocoBa P.A.,
"MOLL MHEMO3MHA"

buonorus. Yrioy6iennslil ypoBeHb.Metoanueckoe nocodue ans yuurens. [lapuryruna JLA.
u ap. Mocksa 2023 r

buonorus. buonornyeckue cucremsl v porecchl 11 kimace/ Tepemos A.B., [TerpocoBa P.A.,

"MOLL MHEMO3HHA"

HOUPPOBBIE OBPA3OBATEJIBHBIE PECYPCbl MW PECYPCbl CETH
UHTEPHET

https://academy-content.myschool.edu.ru



