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MHNOACHUTEJIbBHASA 3AITNCKA

[Iporpamma mo yueObnomy nipeamery "buonorus" (nanee - 6Moa0THs) HA YPOBHE CPEAHETO
obmiero odbpazoBanus papadborana Ha ocHoBe DenepanbHOTO 3aKk0Ha OT 29.12.2012 Ne 273-D3
«O06 obpazoBanuu B Poccuiickoit @enepammm»y, ®I'OC COO, Konnenmwu mpenonaBaHus
y4eOHoro npenmMera «buOIOTHSI» U OCHOBHBIX MOJOXEHUU (heaepanpHON pabodei mporpamMmbl
BOCIUTAHMS.

Yuebubiii npeamer «buomorusy yriyonéunoro ypoas usydenus (10—11 kiaaccer) sBisieTcs
OJTHUM M3 KOMIIOHEHTOB IMpeaMeTHOH obnactu «EcTecTBeHHO-Hay4HbIe mpeaMeTby. CorjaacHo

nonoxeHusiM @I'OC COO npoduiibHbIe yueOHbIE TPEIMETHI, H3ydaeMble Ha YTIyOIEHHOM
YPOBHE, SIBJISAIOTCS criocoooM nuddepenuanum oOydeHus: Ha ypoOBHE CPETHETO 00IIero
o0pa3oBaHus U MPU3BaHbl 00ECIIEUYUTh MIPEEMCTBEHHOCTh MEXJIy OCHOBHBIM OOIIKM, CPEIHUM
o0IIMM, CpeaHUM MPOPECCHOHANBHBIM U BBICIIUM 00pa3oBaHUEM. B TO ke Bpemsi KaXAblid U3
THX Y4eOHBIX MPEIMETOB JOJDKEH OBITh OPHEHTUPOBAH HAa NPUOPUTETHOE pELICHHE
00pa30BaTeNbHbIX, BOCIIUTATENBHBIX U PA3BUBAIOLINX 33]a4, CBSI3aHHBIX C MpodopueHTanuein
00y4aroIuXcsi U CTUMYJIMPOBAHHEM HHTEpeca K KOHKPETHOH 00JacTu HAy4HOrO 3HAHUS,
CBSA3aHHOTO C OMOJIOTHEH, MEAUITUHOM, SKOJIOTUEH, IICUXOJIOTHEHN, CTIOPTOM HJIH BOEHHBIM JIEJIOM.
[Tporpamma o yueOHOMY TipeameTy "buonorus" naét npeacTaBiieHHue O IMEeTH U 3a/1a9ax
M3ydeHus yaeOHoro npeamera «bruoorusy Ha yriiyOJ€HHOM YpOBHE, OTIPEIeIsieT 00s3aTelIbHOE

(MHBapUaHTHOE) MPEIMETHOE COJIepKaHue, €r0 CTPYKTYPHUPOBAHUE MO pa3ziesiaM U TeMaM,
pacmpeziesieHre o KiaccaMm, peKOMEHIYET MOCIe0BaTeIbHOCTh U3yYeHHs y4eOHOT0 MaTepuaa

C y4€TOM MEXIIPEIMETHBIX W BHYTPHUIIPEIMETHBIX CBS3€H, JOTMKH Y4eOHOro Iporecca,
BO3PACTHBIX 0COOEHHOCTEW oOydaronuxcs. B mporpammMe mo OMOJIOTMH peaTn30BaH MPUHITUI

MIPEEeMCTBEHHOCTH C M3y4YeHHEM OWOJIOTMH Ha ypOBHE OCHOBHOIrO 00I1ero oOpa3oBaHWs,
Omarogapsi ueMy MpoCcMaTpUBAETCs HAMIPABICHHOCTh HA MOCTIEAYIOIIee Pa3BUTHE OUOIOTUYECKUX
3HaHWH, OPHEHTUPOBAaHHBIX Ha (OpPMUpOBaHHE ECTECTBEHHO-HAYYHOTO MHPOBO33PEHUS,

HKOJIOTUIECKOTO MBIIUICHHS, TPEICTABICHUI O 3J0POBOM 00pase KU3HHU, Ha BOCIIUTAHHE
Oepe’KHOro OTHOLICHUS K OKpY»Karolleld mpupoaHoil cpene. B mporpamme no Ononoruu Takxke
MOoKa3aHbl BO3MOXKHOCTH ydyeOHoro mpeamera «buonorusi» B peanuzanuu tpedoanuit @I'OC
COO k nnaHupyeMbIM JINYHOCTHBIM, METANIPEAMETHBIM U IPEAMETHBIM pe3yJIbTaTaM 00yd4eHus U
B ()OPMHPOBAHUU OCHOBHBIX BHJIOB Y4€OHO-TIO3HABATEIHHOU NESATEIHHOCTH OOYYArOIIUXCS 10
OCBOCHMIO COJIEpXKaHMUA OHMOJIOTMYEeCKOro o0pa3oBaHHMsS Ha YpPOBHE CpEIHEro oOIIero
oOpazoBaHus.

VYuebublil npeamer «buonorus» Ha ypoBHE CpefHEro oOuiero oOpa3oBaHUs 3aBepIIaeT
Oonosornyeckoe oOpa3oBaHME B IIKOJIE W OPHEHTHPOBAH Ha PACUIMpPEHHE M YIITyOJieHHE 3HAHUN
00yJaroumxcs 0 )HUBOH NPUPOJIE, OCHOBAX MOJIEKYIISIPHON U KJIETOUHOW OMOJIOTHH, SMOPHOIOTUI
U OHMOJOrMH pa3BUTHs, T€HETUKH, CEJIEKLIUH, OMOTEXHOJOTMH, HSBOJIOIUOHHOTO YYEHHUS U
HKOJIOTHH.

Nzyuenne yuebHoTO npenmera «buonorus» Ha yriryOJIeHHOM ypOBHE OPHEHTHPOBAHO Ha
MOJrOTOBKY 00YYaIOLINXCS K MOCIIEAYIOIIEMY MOTy4YEeHHIO OMOIOTHYeCcKoro 00pa3oBaHus B By3ax
U OpraHM3alusAX CpeAaHero mnpodeccuoHanbHOro ooOpazoBaHus. OCHOBY €ro cojepiKaHus
COCTaBIISIET CHUCTEMa OHOJOTMUYECKUX 3HAHWMH, IMOJYYEHHBIX NPU H3YUYEHUH OOY4aroIIUMUCS
COOTBETCTBYIOINX CHCTEMAaTHYECKHX pa3/eioB OWOJOTHH Ha YpPOBHE OCHOBHOTO OOIIEro
oOpaszoBanus, B 10—11 kiaccax 3TH 3HaHUS NOTy4aroT pa3BuTue. Tak, pacIIMpeHbl U yriayOaeHbl
OMOJIOTUYECKHE 3HAHUSA O PACTEHUSX, KUBOTHBIX, rpubax, OakTepusx, OpraHU3Me UeIOBeKa,
O0IIMX 3aKOHOMEPHOCTSX JKU3HH, JOMOJIHUTEIbHO BKIIIOYEHBI OWOJIOTUYECKUE CBEIEHUS
MPUKIIQTHOTO M TIOMCKOBOTO XapakTepa, KOTOPhIE MOXHO HCIIOJIb30BaTh KaK OPUEHTHPHI IS



nocyenyromero Beioopa npodeccun. Bo3mMokHa Takke MHTErpanus OMOJIOTHMUECKUX 3HAHHWH C
COOTBETCTBYIOIIMMHU 3HAHUSIMH, MTOJYYEHHBIMU 00YUYaIOIUMUCS MIPU U3y4yeHUHU (HU3UKH, XUMUH,
reorpaduy U MaTeMaTUKH.

CrpykTypa mnporpamMmbl 1o ydeOHoMy mpeamety "buosorus" oTpakaer CHCTEMHO-
YPOBHEBBII M 3BOJIOIMUOHHBIN MOAXOABl K M3y4deHHIO Ouonoruu. CoriacHO MM, H3Yy4aroTcs
CBOMCTBA U 3aKOHOMEPHOCTH, XapaKTEPHbIC IS )KUBBIX CUCTEM PAa3HOTO YPOBHSI OpraHU3alluH,
HBOJIIOIUM OPTaHUYECKOr0 MHpa Ha 3emjie, COXpaHeHHs OHOJOTHYECKOrO pa3zHooOpasus
wianetsl. Tak, B 10 kiacce M3y4aroTCsi OCHOBBI MOJIEKYJISPHOW U KIETOYHOM OMOoJIOruu,
SMOPHUOJIOTUH U OUOJIOTHH Pa3BUTHUS, TEHETUKU U CEJIEKIIMH, OMOTEXHOJIOTMH U CUHTETHYECKON
OMOJIOTHH, AaKTYyaJH3UPYIOTCS 3HAaHUSA OOyJalomuxcs NO OOTaHWKE, 300J0TMH, AHATOMUH,
¢uznonornn venoseka. B 11 kimacce u3y4aroTcs 3BONIONMOHHOE YYEHHE, OCHOBBI AKOJOTHH H
y4eHue o ouocdepe.

VYueOubiii npeamer «buonorus» mnpu3BaH 00ecNeYUTh OCBOEHUE OOYUYaIOIUMUCS
OMOJIOTMYECKNX TEOPHA ¥ 3aKOHOB, HWJICH, NPHHIMIIOB W TPABHWI, JISKAINUX B OCHOBE
COBPEMEHHOM €CTECTBEHHO-HAy4YHOH KapTHHBI MUpPA, 3HAHUA O CTPOEHHM, MHOrooOpa3uu u
OCOOCHHOCTSIX KJIETKH, OpraHu3Ma, MOMYyJAlHUHU, OWUOIEHO3a, SKOCHUCTEMBI, O BBLIAIOIIUXCS
HAyYHBIX JOCTHKEHHSIX, COBPEMEHHBIX HCCIIEOBAaHUSIX B OMOJIOTHH, MPHUKIAJHBIX acleKTax
OMOJIOTHYEeCKUX 3HAHWH. s pa3BUTHS M MOAJEpKAaHUS MHTEpeca OOYUJaIOIIMXCsl K OMOJIOTHH
Hapsily CO 3HAUYUTEIbHBIM 00bEMOM TEOPETUUYECKOT0 MaTepuaja B COAEPKAHUU IPOrPaMMBI 110
OHMOJIOTHH TPEAYCMOTPEHO 3HAKOMCTBO C HMCTOpUEH CTAaHOBICHUS W PAa3BUTHUS TOW WU WHOU
o0nacTu OHMOJNIOrHH, BKJIAJIOM OTEUECTBEHHBIX U 3apPYOEKHBIX YUYEHBIX B PEIICHHE Ba)KHEUIIMX
OMOJIOTUYECKHUX M KOJOTUICCKHIX TIPOOJIEM.

Lenb u3yuenus: yuebHoro npeamera «buonorus» Ha yrayOnEHHOM ypOBHE — OBJIa/ICHUE
OoOyJaromUMHUCsT 3HAHUSAMU O CTPYKTYPHO-(DYHKIIMOHAILHON OpTraHM3AlMH JKUBBIX CHCTEM
Pa3HOTO paHra M NMpUoOpeTeHne YMEHUN UCTIOIh30BaTh 9TU 3HAHUS B (POPMHUPOBAHUU UHTEpECA K
onpeaenéHHoi 00IacTH NMpodecCUOHANBHON NeATeTbHOCTH, CBSI3aHHOM C OHMOJOTHEH, WiH K
BBIOOPY Y4EOHOTO 3aBeIeHUS ISl TPOJOHKEHUS OMOIOTHYECKOTO 00pa30BaHusl.

JlocTukeHue 1enu u3ydeHus ydeOHoro npeamera «buosnorus» Ha yriiyO0J€HHOM YpOBHE
o0ecrnieunBaeTcs peleHueM CIeyIOIUX 3a1au:

OcBOeHHE OOYydYaloIIMMHUCA  CHUCTEMBbl  OWOJIOTMYECKHUX 3HaHUK: 00 OCHOBHBIX
OMOJOTMYECKUX TEOPHsX, KOHIEMIMSIX, TUIIOTe3aX, 3aKOHAX, 3aKOHOMEPHOCTSIX W MpaBHIIaX,
COCTaBJISIIOLUIMX COBPEMEHHYIO €CTECTBEHHO-HAayyHYI0 KapTUHY MHpa; O CTPOEHUH,
MHOT'000pa3uu U OCOOCHHOCTSX OWMOJIOTHYECKUX CHUCTEeM (KJIETKa, OpraHu3M, MOMYJISIus, BUJ,
ouoreorieHo3, Ouochepa); O BBIJAIONIMXCA OTKPBITUAX W COBPEMEHHBIX HCCIEAOBAHUAX B
Oouosoruu;

O3HAaKOMJIEHHE  OO0ydJarommxcs C  MEeToJaMH  [O3HAaHUS  JKUBOM  MPHUPOABI:
HCCIIeIOBATENILCKUMH METOJaMH OMOJIOTHYECKHX HAayK (MOJICKYJISIPHON M KJIETOYHON OMOJIOTHH,
AMOPHUOIIOTUN U OUOJOTHH Pa3BUTHS, TCHETUKU U CENIEKIINH, OMOTEXHOJIOTHH U CUHTETHUYECKOM
OMOJIOTMM, TAJICOHTOJOTMH, JKOJOTHMH); METOJaMU  CAMOCTOSATEIBHOTO  IPOBEICHUS
OMOJIOTMYECKUX HCClIeloBaHuil B jaboparopur U B mpupoje (HaOmoJeHHe, H3MEpEHue,
AKCIIEPUMEHT, MOJICTTUPOBAHUE);

OBJIaJICHHE OOYYAIOIIUMUCS YMEHHSIMH: CaMOCTOSTEIbHO HAaXOJUTh, AaHAIU3UPOBATH WU
HCIO0JIb30BaTh OMOJIOTMYECKYIO HH(OPMAIIHIO; MTOJIb30BAThC OMOIOTHYECKON TEPMUHOIOTHEN 1
CHUMBOJIMKOM; YCTAaHABIUBATH CBSI3b MEXIY PA3BUTHEM OMOJIOTHH U COITUATLHO-3KOHOMUYECKIUMHU
Y 9KOJIOTHYECKUMHU MpoOIeMaMy 4eI0OBEYeCTBa; OLIEHUBATH MOCIEICTBUS CBOCH IeATEIHLHOCTH 110
OTHOILICHHUIO K OKpPY’KalolLle MpUpOTHON cpelie, COOCTBEHHOMY 3/I0POBBIO U 3/I0pPOBBIO



OKPYKaIOIIUX JIFOJIeH; OOOCHOBBIBaTH W COOJIIOAATh MEphl MPOGUIAKTHKH HH(PEKIIMOHHBIX
3a00J1€BaHN, TIpaBWJIa TOBEJACHUS B MPUPOJAEC W obecredeHuss 0e30macHOCTH COOCTBEHHOM
KHU3HEJCSATEIIbHOCTH B YPE3BBIYAMHBIX CHUTYAI[USX HPUPOJHOTO M TEXHOTEHHOTO XapaKTepa;
XapaKTepu30BaTh COBPEMEHHbIE HAYYHbIE OTKPBITHS B 00JIACTH OMOJIOTHH;

pa3BUTHE Y O0YYaIOIUXCsl MHTEIUIEKTYaJbHBIX U TBOPYECKUX CIIOCOOHOCTEW B IpoIecce
3HAKOMCTBA C BBIJAIOUIUMUCS OTKPBITHSIMH U COBPEMEHHBIMHU HCCIEJAOBAHUSMU B OHOJIOTHH,
pemaeMpIMi €10 MpoOJIeMaMH, METOJO0JIOTUEH OHOJIOrMYecKOro HCCIIEeOBAaHUS, MPOBEACHUS
OKCHEPUMEHTAIbHBIX HCCIEAOBAHUM, peIIeHUs OHOJOrMYEecKHX 3a1ad, MOJIEIUPOBAHUS
OHMOJIOTrMYEeCKUX 0OBEKTOB U MPOIECCOB;

BOCIIUTAHHE Y O0YYAIOMIMXCS [IEHHOCTHOT'O OTHOILIEHUS K KHBOM MPUPOJE B LIEJIOM U K
OTHACNbHBIM €€ OOBEeKTaM U SABICHHUAM; (OPMHUPOBAHHE HKOJOTHUECKOW, TE€HETHYECKOH
IPaMOTHOCTH, OOILIEH KyJbTyphl MOBEACHUS B MPHUPOJE; MHTErPAllMd €CTECTBEHHO-HAYYHBIX
3HAHUI;

npruoOpeTeHne 00y4arIUMHUCI KOMIETEHTHOCTH B PAllMOHAIEHOM IPUPOIOTIOIB30BAHUI
(cobmromenne TpaBWII TOBENEHUS B TPUPOJAE, OXPaHBl BHUIOB, AKOCUCTEM, OHOCHEpHI),
COXpaHEHHH COOCTBEHHOTO 3/I0pPOBBSI U 3/I0POBBS OKPYKAIOLIMX JIIOACH (coOdrogeHus mep
npoduIakTHKH 3a00sieBaHul, obecriedeHrne 6e30MacHOCTH KU3HEACSITEILHOCTU B YPE3BBIYANHBIX
CUTYaIUSX MPUPOTHOTO U TEXHOTEHHOTO XapaKkTepa) Ha OCHOBE UCIOIb30BaHUS OMOIOTHYECKUX
3HAHU U YMEHUU B OBCEIHEBHOM )KU3HU;

CO3/IaHHM€ YCJIOBMM JUii OCO3HAHHOTO BbIOOpPa OOY4YaIOIIMMUCSA HWHAWBHIYaTbHOU
00pa3oBaTeNbHON  TPAEKTOPHH, CIOCOOCTBYIOUICH MOCIENyIOmEMY NpoheCCHOHATLHOMY
CaMOOIIPEICIICHUIO, B COOTBETCTBUM C WHIMBHIYaJIbHBIMH HHTEPECAaMU W MOTPEOHOCTAMH
peruona.

OOmiee 4muCIIO YacoB, OTBEJACHHBIX HA H3Y4YeHHE OUOJOrMM Ha YIIIyOJIEHHOM YpPOBHE
cpeanero odmero oopasosanus, cocrapisier 204 yaca: B 10 kinacce — 102 yaca (3 yaca B Hezienio),
B 11 xiracce — 102 gaca (3 gaca B Hesemo).

OT60p OpraHu3aoHHbIX (HOPM, METO/IOB U CPEJICTB 00YUESHUST OMOJIOTUU OCYIIECTBIISIETCS
¢ y4€ToM cnenu(uKu €ro COAepKaHWsS W HANpPaBICHHOCTH Ha TPOJOJDKEHHE OHMOJIOTHYECKOTO
00pa30BaHMs B OpraHU3alMIX CPeIHEro NPo(heCcCHOHAIBHOTO U BBICIIEr0 00pa30BaHMUs.

OO0s3arenbHBIM YCIOBHEM IpU OOy4eHHH OMOJIOTMU Ha YIriyOJIEHHOM YpPOBHE SBISETCA
MPOBEACHUE JTA0OPATOPHBIX U TPAKTUYECKUX paboT. Takke ywyacThe OOydYarOMIMXCS B
BBITTOJIHEHUH TIPOEKTHBIX U y4eOHO-MCCIIEJOBATENLCKUX padOT, TEMATHKA KOTOPBIX ONPEAeIseTCs
YUUTEJIEM Ha OCHOBE UMEIOIUXCS MAaTepUAIbHO-TEXHUYECKUX PECYPCOB U MECTHBIX MPUPOIHBIX
YCIIOBHH.



COJAEPKAHUE OBYYEHUA
10 KJIACC

Conepkanve MpoOrpaMMbl, BBIICJIEHHOE  KVYPCUBOM, HE BXOAUT B  IPOBEPKY
rocygaapcTBeHHOM uToroBout arrecramuu (I'MA).

Tema 1. Buosorus kak Hayka

CoBpemeHHast OMONOTHST — KOMIUJICKCHAsT Hayka. KpaTkasi MCTOpHS pa3BUTHUS OMOJIOTHHU.
buonoruueckue Hayku U u3ydaeMble UMHU MpoOsembl. DyHIaMeHTalbHbIE, MPUKIAIHBIE U
MIOMCKOBBIC HAyYHbIE UCCIIEIOBAaHUS B OUOJIOTHH.

3naueHue Ouosiornd B (OPMHUPOBAHUU COBPEMEHHOM €CTECTBEHHO-HAyYHOM KapTUHBI
mupa. [Ipodeccun, cesa3annbie ¢ Guonorueil. 3HaueHue OUOIIOTUU B IPAKTHUYECKOM J1EATEIHHOCTH
YeJI0BEKa: MEJIULIMHE, CEJTbCKOM X035MCTBE, IPOMBILLICHHOCTH, OXPaHE IPUPOIBL.

JdemMoHcTpauuu

[Toptpetsr: Apucrotens, Teodpact, K. Jlunneit, XK. b. Jlamapk, Y. lapsun, V. I'apseit, I'.
Mennens, B. U. Bepuanckuii, U. I1. [TaBnos, U. 1. Meunukos, H. U. BaBuiios, H. B. Tumodees-
Pecosckuit, [Ix. Yorcon, @. Kpuk, /1. K. benses.

Tabmuip! u cxembl: «CBsi3p OMOJIOTHUU € JPYTMMU HaykaMu», «Crcrema OMOJIOTMYEeCcKUX
HayK».

Tema 2. 7KuBble cHCTEMBI H UX H3yUeHHE

JKuBbie cucTeMbl Kak mpeaMeT uzydeHus: ononoruu. CBOWCTBA KUBBIX CUCTEM: €TUHCTBO
XUMHUYECKOTO COCTaBa, JHUCKPETHOCTh U ILEJIOCTHOCTb, CIOXHOCTh MW YHOPSAOYEHHOCTh
CTPYKTYpBl,  OTKpPBITOCTb,  CAMOOPraHHU3alus, CaMOBOCIPOMU3BEIEHUE, Pa3apakKMMOCTh,
W3MEHYHUBOCTh, POCT U Pa3BUTHE.

YpoBHM OpraHu3aldd JKUBBIX CHCTEM: MOJICKYJISIPHBIM, KJIETOYHBIM, TKaHEBBIM,
OpraHU3MEHHBIH, MOMYJSLIUOHHO-BUIOBOM, 3KOCHUCTEMHBIN (OMOTeOIIeHOTUYECKHIA ),
ouocdepusiid. [Iporeccrl, mpoucxoasiue B *KUBbIX cucTeMax. OCHOBHBIE MPU3HAKU >KUBOTO.
Kuznp kak popma cymecTBoBaHusi Matepuu. Hayku, n3yvaroiniye >KUBbIe CUCTEMbl Ha Pa3HBIX
YPOBHSIX OpraHU3alyy.

N3ydenue xuBbIx cucteM. Metoasl Ouonornueckoil Hayku. Habmionenue, msmepeHue,
SKCIEPUMEHT, CHUCTEeMaTu3anus, MeraaHanu3. [loHsATHE O 3aBUCHMOM UM HE3aBUCUMOM
nepemeHHo. IlnanupoBanme skcnepumenta. llocranoBka m mposepka runore3. Hymesas
runore3a. [lonsTue BEIOOPKHU U €€ AoCTOBepHOCTh. Pazopoc B Guonornueckux naHHBIX. OleHka
JIOCTOBEPHOCTH MOJYYEHHBIX pe3ynbTaToB. [IpUUMHBI HCKa)KeHUs! pe3yJbTaTOB 3KCHEPUMEHTA.
[ToHsITHE CTATUCTUYECKOTO TECTA.

JdemMoHcTpauuu

Tabmuiet u cxembl: «OCHOBHBIE TPHU3HAKU JKU3HU», «BHOIOTHYECKHE CHCTEMBIY,
«CBOMCTBA )KUBOU MaTepUm», «Y pOBHU OpraHU3ALMH KUBOU IpUPOAbDy, «CTpoeHHE KUBOTHOM
KJIETKN», «TKaHU ) KUBOTHBIX», «CHUCTEMBI OPTraHOB YEJIOBEUECKOT0 Opranusmay, «buoreoneHos,
«buocdepay, «MeTobl H3ydeHUs! )KUBOU TTPHUPOIBIY.

O6opynoBanue: 1aboparopHoe 000pyI0BaHUE ISl POBEACHUS HAOIIOICHUH, H3MEPEHUH,
JKCIIEPUMEHTOB.

IIpakTuyeckass padora «/cnonb3oBaHue pa3IMYHBIX METOJOB MPU H3YUYEHUU >KUBBIX
CUCTEMY.

Tema 3. buoJsiorusi KieTKku



Krnerka — cTpykTypHO-(yHKIIMOHANbHAS €AMHULIA KUBOTO. VICTOpUS OTKPBITHS KJIETKH.
Pa6oter P. I'yka, A. JleBenryka. Knerounas teopust (T. IlIBanu, M. Ilnetinen, P. Bupxos).
OCHOBHBIE MTOJIOKEHUSI COBPEMEHHOM KJIETOUHOW TEOPHUH.

MeToapl MOJEKYJISAPHOM W KJIETOYHON OHOJOTHMHU: MHKPOCKONMS, Xpomarorpadus,
anekTpodope3, METOJ  MEYEHBIX aToMoB, auddepeHnrarTbHOoe IEHTPUGYTUpOBaHUE,
KYJIbTUBUPOBAHHUE KIICTOK. M3yuenue @HUKCUPOBAHHBIX KiemoK. DIEKTPOHHAS MHUKPOCKOIIHS.
Kongoranvnaa muxkpockonus. Bumanvhoe (npusicusneHnoe) uzyueHue Kiemox.

JdemoHcTpauuu

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

Tabmuup! U cxembl: «CBETOBOW MHUKPOCKOMY, « IJEKTPOHHBIM MUKPOCKOM», «McTopus
pa3BUTHS METOJJOB MUKPOCKOIIUI.

O6opynoBaHue: CBETOBOM MHUKPOCKOII, MUKPOIIPENapaThl pACTUTEIbHBIX, )KUBOTHBIX U
OaKTepUaIbHBIX KICTOK.

IIpakTnyeckas padora «3yueHue MeToI0B KIETOYHOM Ononoruu (Xxpomarorpadus,
anekTpodopes, nuddepennnanpaoe neHTpudyrupoanue, [TLP)».

Tema 4. XumMmudeckasi OpraHu3amus KJIeTKH

XHUMHUYECKUH COCTaB KJIETKU. Makpo-, MUKPO- U YJIbTpaMUKpOdJIeMeHThl. Bosia u e€ poib

KaKk pacTBOPUTENs, peareHTa, ydacTUE€ B CTPYKTYPHUPOBAHHMM KIIETKH, TEIJIOPETYJISLUH.
MunepasnbHbIe BelllecTBa KJIETKH, UX Ouosorudeckas poiib. Poiib KATHOHOB Y aHUOHOB B KIIETKE.
Opranuueckue BelecTBa KIeTKU. buonornyeckue nonumepsl. benku. AMHMHOKHUCIOTHBIN
coctaB 0enkoB. CTpyKTypsl 0e1K0BOI MoeKybl. [lepBuuHast cTpykTypa Oenka, nenTuHast
CBs3b. BTOpHuHas, TpeTuyHas, yeTBepTUUHas CTpyKTyphl. Jlenaryparus. CBoiicTBa OEJIKOB.
Knaccudukanus 6enkoB. buonorndeckue Gpynkmuu 60enkoB. [Ipuonul.

YrneBoabl. MoHOCaxapuabl, [ucaxapuabl, OJIMTocaxapuiabl U noaucaxapuabl. O0muii miaxn
CTpO€HUs U GU3NKO-XMMHUUYECKHE CBOMCTBA YIIeBoJ0B. bruonornueckue QyHKIMM yriaeBOOB.

Jlununpel.  T'uppodunbHo-ruaApodoOHBIe  cBoMcTBa.  Knaccuduxamuss — n1unuaos.
Tpurnuuepunpl, pochoaunuabl, BOCKH, cTepouibl. buonornueckue gyHkuuu aunuaos. O6mue
CBOHCTBAa OMOJIOIMYECKMX MeMOpaH — TEeKy4YecTb, CIIOCOOHOCTb K CaMO3aMbIKaHUIO,
MIOJIYTIPOHUIIAEMOCT.

Hyxneunosbie xucnotel. [IHK n PHK. Crpoenue HykinenHoBbIX KuciIOT. HykiaeoTumsl.
[Mpuauun kommiementapHoctd. [IpaBuno Yapragda. Crpykrypa JAHK — nBoitnast crimpaiis.
Mecronaxoxaenue u ouonorudeckue pynkuuu JJHK. Bunsr PHK. ®ynxiun PHK B kietke.

Crpoenne monekynsl AT®. Makposprudeckue cBszu B Monekyine AT®. buonornyeckue
¢byakuun  AT®. BoccraHoBneHHbIE TIEPEHOCUMKHM, WX GYHKIMM B KIETKe. /J[pyeue
HyKaeo3uompugocpamuol (HT D). CexBennpoBanue  JIHK.  Memoowr  cenomuxu,
MPAHCKPUNIMOMUKU, NPOMEOMUKU.

CrpykTypHas Ouonorus: OMOXMMUYEeCKHe M OMO(U3MYECKHE HCCIEOBAaHHUS COCTaBa M
MIPOCTPAHCTBEHHON CTPYKTYpbl OuOMoiekyn. Mooderuposanue cmpykmypol u QYHKYUl
ouomonekyn u ux Komniexcos. Komnvromepmwiti OU3aiiH u OpeaHu4ecKull cunmes OUOMONEKYI U UX
HeNnpupoOHbIX AHAL0208.

JdemMoHcTpanuu

[optpertsr: JI. [Toaunr, Ix. Yorcon, @. Kpuk, M. Yunkunc, P. ®pankinun, ®@. Caurep, C.
[Ipy3unep.

Huarpammsbl:  «PacnpeneneHrie XWMHYECKHX OSJIEMEHTOB B HEXHBOW MPHUPOJIEY,
«Pacnipenenenue XuMUYECKUX JIEMEHTOB B KUBOU MPUPOAELY.



Tabmuuer u cxemsl: «llepuoguueckass TaOnMIa XUMHYECKHX 3JIEMEHTOB», «CTpoeHHe
MOJIEKYJIbl BOJbI», «BemiectBa B cocraBe opraHu3mMoBy», «CTpoeHHE MOJIEKYJbl OeKay,
«CTpyKTYyphl OETKOBOW MOJEKYNIbI», «CTpOCHHE MOJEKYN YrieBoAOB», «CTpoeHHE MOJEKYI
munuaoBy», «HykinenHoBbie KUCTOTBIY, «CTpoeHue MoJieKysibl ATD.

OO6opynoBaHue: XUMUYECKas IOCYy/1a U 000pYAOBaHHE.

JlaGopaTopuas padora «OOHapyxeHHE OEIKOB C TOMOIIBIO KAUeCTBEHHBIX PEaKIHil».

JlaGoparopHas padora «/cciegoBanne HYKJIEMHOBBIX KHUCIIOT, BBIICJICHHBIX U3 KJIETOK
Pa3IMYHbIX OPraHU3MOBY.

Tema 5. CTpoeHune u pyHKIHMH KJIETKH

Tunbl kieTok: sykapuoTHYeckas M INpokapuoThueckas. CTpyKTypHO-()yHKIMOHAJIbHbIE
00pa3oBaHUS KJICTKH.

CrpoeHre mpOKapUOTHUYECKON KIeTku. Kietounas creHka OakTtepuii U apxei.
OcoOeHHOCTH CTPOEHUS TeTepOTPOPHOIN M aBTOTPO(PHOI MPOKAPHOTHUECKUX KIIETOK. MecTo H
POJIb IPOKAPUOT B OMOLIEHO3aX.

Crpoenue u (QyHKIIMOHMPOBAHUE SYKApHOTHUECKOM kieTku. IlnazmaTuueckas memOpana
(mna3manemma). CrpykTypa Iia3MaTH4ecKod MemOpaHbl. TpaHCHOpPT BeEIIECTB 4epe3
IUTa3MaTHYECKyl0 MeMOpaHy: maccuBHBIN (nuddys3us, obneryéunas audQysus), aKTHBHBIHI
(mepBUYHBIA M BTOPUYHBIA aKTUBHBIA TpaHcropT). [lomynponunaemocts MemOpanbl. PaGorta
HaTpUI-KaJIMeBOro Hacoca. DHAOLUUTO3: MUHOLUUTO3, parouuro3. Dx3ouuto3. Kietoynas cTeHka.
Crpykrypa 1 QyHKUMHU KJIETOYHOM CTEHKH pacTeHUi, TpUOOB.

Huronna3zma. Ilutozonb. Ilutockener. JIBuxeHue nutormiazmbl. OpraHoOUAbl KIIETKU.
OnHoMeMOpaHHbIE OpraHOMABI KJIETKH: 3HaomIazMaTnueckas cetb (JIIC), anmapar I'onbmxuy,
JM30COMBI, MX CTpoeHHe U (yHKIMU. B3auMocBs3b OJHOMEMOPAHHBIX OPraHOWJOB KIIETKH.
CrpoeHue TrpaHyJIIpHOrO pPETUKyldyMa. Mexanusm Hanpaenrenus o6enkoé 6 IIIC. Cuntes
pactBopuMbIX  OenkoB. CHHTE3  KJIETOUYHbIX MeMmOpaH. [nmagkuit  (arpaHysisipHBIN)
sHIOMIa3MaTHUecKuil petukynyMm. CekperopHas QyHkius anmnaparta [onbmxu. Moougurkayus
benxoe 6 annapame I onvoxcu. Copmuposxa benkoe 6 annapame I onb0cu. TpaHCTIOPT BEIIECTB
B KJeTKe. Bakyonn pactutenbHbIX KiaeTok. Knerounsiii cok. Typrop.

[TonyaBTOHOMHBIE OpraHoOMAbl KIETKU: MMTOXOHAPUH, IUIACTUIBL. [Ipoucxodsxcoenue
mumoxonopuii u naacmuod. Cumbuocenes (K.C. Mepesckosckuii, JI. Mapeyauc). Ctpoenue u
GyHKIMM MUTOXOHApMM M 1iactuA. IlepBudHble, BTOPUYHBIE U CIIOXKHBIE IJIACTUABI
(OTOCUHTE3UPYIOUINX  AYKApUOT. XJIOPOIUIACThI, XPOMOILIACTBI, JIEHKOIUIACThl  BBICIIHX
pacTeHui.

HememOpanHnble opranouas! kieTkd CTtpoeHue M (QyHKIMM HEMEMOpPaHHBIX OPraHOU[IOB
KIeTku. Pubocombl.  [lpomescymounvie  unamenmol. MukpouaaMeHTsl. AxmuHosbvie
Mukpoghunamenmol. MBIIIEUHbIE KIETKU. AKMUHOBbIE KOMNOHEHMbl HEMbLULEUHbIX KIEMOK.
Muxkporpybouku. Knetounslii nentp. CTpoeHHe U JBUKEHHME KIYTUKOB U PECHUYEK.
MuxkpoTtpyOouku nuToriasmel. Llentpuons. benku, accoyuuposanuvie ¢ MUKpoguiameHmamu u
Mmukpompybouxkamu. Momoprule 6enxu.

SAnpo. OOonouka siApa, XpOMaTHH, KapuoIUIa3Ma, SJPBIIIKH, UX CTPOCHHE U (PYHKIIMH.
SnepHsbiii 6enkoBbIii MaTpukc. [IpocTpaHCTBEHHOE pacHoOIOKEHHE XPOMOCOM B MHTEp(ha3HOM
aape. dyxpomamun u eemepoxpomamun. benku XpomaTtuHa — TUCTOHBL J{uHamuka s0epHOu
obonouku 6 mumose. A0epHbviti mparncnopm.

Knerounsie  BkitoueHusi.  CpaBHUTENbHas  XapakTePUCTHKA  KJIETOK  AYKapuoT
(pacTUTeNnbHOM, KUBOTHOM, TPUOHOI).

JdemMoHcTpanuu



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

Tabmuupr u cxembl: «CTpoeHHE SYKapHOTHYECKOH KIeTKH», «CTpoeHHe >KUBOTHOU
KIETKN», «CTpoeHHe pacTUTEIbHON KJIEeTKN», «CTpOoeHHue MUTOXOHIPUNY», «Sapo», «CtpoeHue
IIPOKAPUOTHUYECKOMN KIETKI.

OO6opynoBaHue: CBETOBOM MHUKPOCKOI, MHUKPOIIPENapaTbl PacTUTENBbHBIX, >KUBOTHBIX
KJIETOK, MUKPOIIPETapaTbl 0aKTepUAIbHBIX KJIETOK.

JlabopaTopHasi padora «l3yueHne CTpoeHHs KJIIETOK pa3InYHbIX OPIraHU3MOB.

IIpakTuyeckasi padora «l3ydeHue CBOMCTB KJIETOUHONH MEMOPAHBI».

JlaGopatopHas paGora «lccnenoBaHue miaasMoiun3a U JIEIUIA3MOJIM3a B PACTUTEIbHBIX
KJIETKaxX».

IIpakTnueckas padora «/3ydyeHne 1BUKEHUS [IUTOIIA3Mbl B PACTUTEIIBHBIX KIIETKaX».

Tema 6. O0MeH BelecTB U NpeBpallleHUe FJHEPIUHU B KJIeTKe

AccuMUIIAIMS M JUCCUMIIIALUSA — JIBE CTOPOHBI MeTabonu3Mma. Tunbel oOMeHa BEIlEeCTB:
aBTOTPOGHBIN U TeTepoTPO(DHBINA. YUacThe KUCIOpOoia B OOMEHHBIX IpoIieccax. JHEPreTHIecKoe
obecrieyenue kietku: npespamienne AT® B o0OMeHHBIX nporieccax. DepMeHTaTUBHBIA XapakTep
peakiuii kineroyHoro Meradonuzma. @epMEeHTHI, UX CTPOEHHE, CBOMCTBA U MEXAHU3M JICHCTBHUS.
KodepmenTtsl. Otanuust GepMEHTOB OT HEOPraHUYECKUX KaTaIU3aTOpOB. belku-akTuBaTOphl U
OCIKU-UHTHOUTOPBI. 3aBUCHUMOCTb CKOPOCTH (DEpPMEHTATUBHBIX PEAKIMA OT Pa3TUYHBIX
(hakTopoB.

[lepBuuHbIl CUHTE3 OpPraHMYecKUX BeLIECTB B KieTke. DoTocuHTe3. AHOKCUCeHHbIN U
oxcueennvlll  omocunmes y oaxmeputi. Ceéemocodupaiowue nueMeHmvl U NUSMEHMbL
peaxkyuonnoz2o yenmpa. Ponb XjioporuiactoB B rnpouecce gorocuHre3a. CBeToBas U TEMHOBas
basel. @omoovixanue, C3., Cs- u CAM-munvi chomocunmesa. IIpogykTHBHOCTh (HOTOCHHTE3A.
Bnusiaue pa3nuuHbIx pakTOpoB HA CKOPOCTh (POTOCHHTE3a. 3HaUeHHe (POTOCHHTE3A.

XemocuHrte3.  Pa3HooOpasue  OpraHM3MOB-XEMOCHHTETUKOB:  HUTPU(PHULIUPYIOLIHNE
OakTepuu, kene300aKkTepuu, cepodaKkTepru, BOAOPOAHbIE OaKTepuH. 3HAaUEHNE XEMOCHHTE3A.

AHarpobHble opraHu3Mbl. Buasl Opoxxenus. [IpoaykTsl OpoXkeHHS U MX HCIOJIb30BaHHE
YeJIOBEKOM. AHa’pOoOHBIE MHUKPOOPIaHU3MbI Kak OOBEKTbl OMOTEXHOJIOTMH M BO3OYIUTEIH
Oone3HeH.

AdpoOHBIE OpraHu3Mbl. DJTambl JHEPreTHyeckoro odbmeHa. IloAroToBUTENbHBIN HTall.
I'mukonu3 — 6eCKUCIOPOIHOE PACIIETIIIEHHE TIIIOKO3bI.

buonoruueckoe OKuCIEHHE, MU KIETOYHOE AbIXaHHWE. Pojab MUTOXOHZpHI B Ipoleccax
Oouonorudeckoro okucieHus. Lluxnmnueckue peaxuuu. OxuciaurensbHoe (ochopunupoBaHue.
Onepeuss membpannoeo epaduenma npomonos. Cunmes ATD: paboma npomonnou ATP-
cunma3zvl. IlpeumymiectBa a’spoOHOro ImyTd OOMEHa BEUIECTB Mepel  aHadpPOOHBIM.
O heKTHBHOCTH IHEPTETUIECKOTO OOMEHA.

JdemMoHcTpanuu

[optpetsr: [Ix. [Ipuctnu, K. A. Tumupszes, C. H. Bunorpaackuii, B. A. Durensrapar, I1.
Murtuenn, I'. A. 3aBap3uH.

Tabmuuer n cxembl: «DoTtocuHTe3», «IHepreTHueckuii oOMeH», «buocuHTe3 Oenkay,
«Ctpoenne hepMeHTa», «XEMOCUHTE3».

Ob6opynoBaHue: CBETOBOM MUKPOCKOI, 000py10BaHKE JJIS1 HPUTOTOBICHHS TOCTOSIHHBIX U
BPEMEHHBIX MUKPOIIPENIAPATOB.

JlabopaTopHas padota «/I3yueHue kaTalTuTH4ecKol aKTUBHOCTH (pepMEHTOB (Ha MpuMepe
aMMJIa3bl WM KaTanasbl)».



JlabopaTopHasi pabGora «l3yueHue (QEpPMEHTATHBHOTO pAaCIICTUICHHS TIEPOKCH]IA
BOJIOPOJA B PACTUTEIBHBIX U JKUBOTHBIX KJIETKaX)».

JlaGopaTopnas padora «CpaBHEHHUE MTPOLECCOB (POTOCHHTE3A U XEMOCHHTE3a».

JlabopaTopnasi pa6ora «CpaBHEHHE ITPOLIECCOB OPOKEHUS U JABIXAHUS.

Tema 7. HacaencrBenHasi uH(GopManusi 4 peajin3amnus eé B KJIeTKe

Peaknun matpuuHoro cunres3a. [IpuHOMI KOMIIEMEHTAPHOCTH B PEAKIUAX MAaTPUYHOTO
cuHTe3a. Peammsanmsi HacneacTBeHHOW wuH(popMmanuu. ['eHeTHYecKuil KOJA, €ro CBOWMCTBA.
Tpanckpunuus — marpuusbiii cuHTe3 PHK. [IpuHOUIBI TpaHCKPUIIIUU: KOMILIEMEHTAPHOCT,
AQHTUIIAPAIUIEIBHOCTh, aCUMMETPUYHOCTh. Cospeganue mampuunvix PHK 6 sykapuomuueckou
knemxe. Hexooupyrowue PHK.

Tpancnauus u e€ sranbl. Yuactue TpancnoptHbix PHK B OmocuuTeze Oenka. YcmoBus
6uocunresa Oenka. KonupoBanue amuHokuciot. Ponb pubocom B GnocunTese Oenka.

Coepemennvie npedcmasnenus o cmpoenuu 2enos. Opraiuzanys reHomMa y IpoKapuoT U
9yKapuoT. Perynsius akTHBHOCTH F'€HOB Yy npokapuot. ['unoresa onepona (d. XKaxo0, XK. Mano).
MonexynapHnvie mexanusmvl dKcnpeccuu 2eHog y dykapuom. Ponb xpomamuma 6 peeynayuu
pabomol eenos. Perymsmyst 0OMEHHBIX MTPOIEcCOB B KieTKe. KiteTounbIil romeocTas.

Bupycsl — HexksieTouHbIe (POPMBI )KU3HH U 00IHMraTHbIe napa3utbl. CTpOEHUE MPOCTHIX U
CIIO)KHBIX BHPYCOB, DPETPOBHPYCOB, Oaktepuodaros. Kusnennwviti yuxn J{HK-codepocawux
supycos, PHK-cooepoicawux supycos, bakmepuoghazos. Obpamuas mpaHckpunyus, pesepmasa,
unmezpasa.

Bupycusle 3a001eBanus 4enoBeka, )KUBOTHBIX, pacteHuit. CITN /], COVID-19, connansabie
Y MEAMIMHCKHE MTPOOIEMBI.

buoungopmamuxa: unmeepayusn u ananuz 6orvuux maccugos («bigdatay) cmpyxmyprvix
buonocuueckux danHwvix. Hanomexnonoeuu 6 buonocuu u meouyure. Ilpoepammupyemvie ghyHkyuu
benxos. Cnocobvl 00cmasku 1ekapcms.

JdemoncTpanuu

[Hoptpetsr: H. K. Konbuos, /1. . UBanoBCKHiA.

Tabmuupr u  cxembl: «buocunTes Oenka», «['eHeTnmueckuit Koa», «Bupycei»,
«bakrepuoparm».

IIpakTnueckas padora «Co3naHue MOJENIN BUPYCay.

Tema 8. ) Ku3HeHHbIN UK KIeTKH

Knerounsnii 1wk, ero mepuonsl u perymsmus. Muarepdaza u murto3. OcobeHHOCTH
MPOIIECCOB, MpoTeKarouX B uHTepdase. [loaroroBka kieTku K geneHuro. [IpecunTeTnyecKuii
(MOCTMUTOTUYECKU), CHUHTETHMYECKHMH M IOCTCUHTETUYECKUH (MPEMHUTOTHUYECKHUI) MEepHO/IbI
uHTEep(a3bl.

Marpuunsiii  cunte3 JIHK —  pemmukamumsa.  IlpuHnunsr  permmukanuu — JIHK:
KOMIUIEMEHTApHOCTh, ~ MOJYKOHCEPBAaTUBHBIA  CHUHTE3, AaHTUIMAPAJUIENBHOCTh. MeXaHu3m
perunkanmu J{HK. Xpomocomsl. Ctpoenne xpomocoM. Tenomepsl u TeioMepaza. XpoOMOCOMHBIN
Ha0Op KJIETKU — KapUOTHIl. JIUMIOMIHBINA M TarulOMIHBIA HAOOpBHl XpOMOCOM. [ 'oMosIOrHYHbIE
XpOoMOCcOMBI. [10J10BBIE XpPOMOCOMBI.

Jlenenue kinetku — mMuto3. CTaJuu MUTO3a U NMPOMUCXONAIIME B HUX IMPOLECCHL. THIIBI
muto3a. Kaprnokunes u nurokunes. bruonornueckoe 3HadeHUE MUTO3A.

Perynsmus MurtoTHueckoro nukia kinetk. llporpammupyemas kierouHas rubenp —
aroInTo3.



Krnerounoe aapo, XxpoMocoMbl, PyHKIIMOHANIbHAS TeHOMUKA. Mexanuzmul nponugepayuu,
oughepernyuposxu, cmapenus u eubenu kiemox. «Lugpposas knemka» — buoungopmamuyeckue
Mooenu hYHKYUOHUPOBAHUS KIEMKU.

JdemMoHcTpanuu

Tabmumpl 1 cxembl: «OKU3HEHHBIH UK KIETKH», «MuT03», «CTpOoeHHE XPOMOCOMY,
«Penmukanus JTHK».

O6opynoBaHue: CBETOBOM MUKPOCKOI, MHKpoOIpenaparbl: «MHTO3 B KIETKax KOpeIIKa
JIyKay.

JlaGoparopHas padora «/3ydeHrne XpoMOCOM Ha TOTOBBIX MUKpOMpenapaTax.

JlabopaTopHnas pa6ora «HaOmoneHne MuTO3a B KJIETKaX KOHUYMKA KOpEIIKa Jiyka (Ha
TOTOBBIX MUKpPOIIpEnapaTax).

Tema 9. CTpoeHue u pyHKIHMU OPraHU3MOB

buonoruueckoe  pazHooOpazue  opraHu3moB.  OJIHOKJIETOYHBIE, KOJOHHUAJBHEIE,
MHOT'OKJIETOYHBIE OpPTaHU3MBI.

Oco0OeHHOCTH CTPOEHUS U KUZHEJCATEIIbHOCTH OJHOKIIETOUHBIX OpraHu3MoB. bakrepuu,
apxeu, OJIHOKJIETOYHbIE IPUOBI, OJHOKIETOUHBIE BOJIOPOCIIH, IPYrHe IpOTUCThL. KomoHuansHbIe
OpraHU3MBI.

B3anMocBA3p yacTeld MHOTOKJIETOYHOTO OpraHu3ma. TKaHu, OpraHbl U CUCTEMBI OPIaHOB.
Opranusm kak equHoe 1enoe. ['omeocras.

Tkanu pacrenuit. Tumbl pacTUTENBHBIX TKaHEl: oOpas3oBarenbHas, [OKPOBHas,
MIPOBOJIAINASL, OCHOBHAs, MexaHu4eckas. OCOOCHHOCTH CTPOCHHS, (PYHKIHA W PACIOJIOKCHUS
TKaHEH B OpraHax pacTCHUN.

TkaHU )KMBOTHBIX U Y€JIOBEKA. THUIIbI )KUBOTHBIX TKAHEH: SNMUTENINATIbHAS, COEIUHUTEIbHAS,
MbIeyHast, HepBHas. OCOOCHHOCTH CTPOCHUs, (QYHKIIMI M PACIIONOXKCHHS TKaHEH B OpraHax
YKUBOTHBIX U YEJIOBEKa.

Oprasbl. BereratuBHble M TeHEPATUBHBIE OpraHbl pacTeHuil. Opranbl U CUCTEMBI OPraHOB
YKUBOTHBIX U 4esioBeka. DyHKIIMU OpraHOB U CHCTEM OPTaHOB.

Omnopa Tena opraun3mMoB. Kapkac pacrenuii. CkeneTbl OAHOKIETOYHBIX 1 MHOTOKJIETOUHBIX
KUBOTHBIX. HapyxHbIi 1 BHyTpeHHM cKeeT. CTPOCHHE U TUTIBI COSIMHEHUS KOCTEH.

JIBrokeHue opraHu3MoB. JIBMKEHHWE OJIHOKJIETOYHBIX OPTraHu3MOB: amMEOOHUIIHOE,
KT'YTUKOBOE, pECHUYHOE. J[IBM)K€HHE MHOTOKJIETOYHBIX PpACTEHUW: TPONU3Mbl W HACTHUHU.
JIBu>keHMe MHOTOKJIETOYHBIX )KUBOTHBIX M UeJOBeKa: MbleuHas cuctema. Pedekc. CkeneTHbie
MBI U UX padoTa.

[Mutranue opranuszmos. [loryomnieHue BoabI, YIJIEKUCIOTO Ta3a U MUHEPAIbHBIX BEIIECTB
pacteHussmMu. [IuTanue >KMBOTHBIX. BHYTpPHUIONOCTHOE M BHYTPUKIETOYHOE MHILEBAPEHHUE.
[Iuranne MO3BOHOYHBIX >KUBOTHBIX. OTHENbl MUIIEBApUTENbHOrO TpakTa. [IuieBapuTenbHbIe
xenesbl. [InieBapurenbHas cucreMa 4eoBeKa.

Jpixanue opranu3MoB. [[pixanue pactennid. J{prxanue wuBoTHBIX. Jnddy3us razos uepes
MOBEpXHOCTh KieTku. KoxkHoe apixaHue. [[pixatenbHas moBepxHOCTh. JKabepHoe U nE€rodynoe
npixaHue. JlpIxaHue TMO3BOHOYHBIX JKMBOTHBIX W YEJIOBEKA. OJBOJIOLHUOHHOE YCIOXHEHUE
CTpOCHHUsI JETKUX TMO3BOHOYHBIX JKMBOTHBIX. J[pIXaTenmpHas cucTeMa deloBeka. MexaHu3Mm
BEHTHJIAIINY JIETKUX Y TITHI] U MJICKOTTUTAIOIINX. Perynsnus nprxanus. J{prxarenbHpie 00bEMBI.

TpancnopT BellecTB y OpraHu3MoB. TpaHCIOpTHBIE CHCTeMBbl pacTeHuil. Tpancmopt
BEILIECTB Y *KUBOTHBIX. KpoBeHOCHas cucteMa u e€ opranbl. KpoBeHOCHas cucTeMa NO3BOHOYHBIX
YKUBOTHBIX U uesoBeka. Cepiiie, KpOBEHOCHBIE COCYIbI U KpoBb. Kpyru kpoBooOparieHus.



OBOJIOIMOHHBIC YCIIOKHEHUS CTPOCHMSI KPOBEHOCHOM CHUCTEMBI MO3BOHOYHBIX JKHUBOTHBIX.
Pabota cepana u e€ peryssiusi.

Beinenenne y opranusmoB. BeiaeneHue y pacTeHud. BeineneHue 'y KUBOTHBIX.
CoxparurenbHble Bakyoau. Opransl BelaeneHus. GunbTpanus, cekpernus 1 00paTHOE BCaCbIBaHUE
KaKk MEXaHM3Mbl paboThl OpraHoB BblaeneHUsA. CBs3b MOJOCTH Teda C KPOBEHOCHOW U
BBIJICJINTEIIBHONM CUCTEMaMHU. BbllereHue y IO3BOHOYHBIX JKMBOTHBIX M 4enoBeka. lloukwm.
Crpoenue u pyHkoHUpoBaHUE HePpoHa. OOpa3oBaHUE MOYHU Y YEJIOBEKA.

3ammra y opraHu3MoB. 3aliuTa y OAHOKIETOUHBIX OpraHu3MoB. Criopbl OaKTepuil U IIUCTHI
MpPOCTEHIINX. 3alluTa y MHOIOKJIETOUHbIX pacrteHui. Kyrukymna. CpencrtBa macCUBHOH M
XUMHYECKOM 3a1uThl. DUTOHIUIBI.

3amura y MHOTOKJIETOYHBIX )KUBOTHBIX. IIOKpOBEI 1 MX IPOU3BOAHBIE. 3aIllUTa OpraHu3Ma
or Oone3Hed. VMMyHHass cuctema uyesoBeka. KieTOYHBIE M TI'yMOpajabHbIH HMMYHUTET.
Bpoxnéuueiii u  npuoOpeTéHHbI  cnenmduyecknii UMMYHHTET. Teopus KIOHAJIBHO-
cenektuBHoro ummynuteta (I1. Opmux, @. M. bepuer, C. Tonerasa). BocnanuTtenbHble OTBETHI
opraHu3MoB. PoJib Bpo)KIEHHOTO UIMMYHUTETA B Pa3BUTHH CUCTEMHBIX 3a00J1€BaHUH.

PasgpaxxumocTte M peryisauuMss 'y OpraHu3mMoB. Pa3gpakmMoCTe y OJHOKJIIETOYHBIX
opranu3moB. Takcucel. PazgpaxumocTs M peryisnus y pacTeHuil. POCTOBBIE BeleCTBa U HX
3Ha4YCHHUE.

HepBHas cucrema u peduexTopHas peryiasuus y >KMBOTHbIX. HepBHas cuctema u eé
OTJeNbl. DBOJIOLUOHHOE YCIOXHEHHE CTPOEHHUS HEPBHOM CHUCTEMBl y KHUBOTHBIX. OTxeibl
TOJIOBHOTO MO3Ta TMO3BOHOYHBIX XHBOTHBIX. Peduiekc u pedrexkropHas ayra. besycioBHbeie u
YCIIOBHBIE PE(IIEKCHI.

I'ymopanbHas peryisanuss ¥ SHIOKPHHHAs CHCTEMa >KMBOTHBIX M 4enoBeka. sKenesbl
SHJIOKPUHHOM CHCTEMBI M HX TOpMOHBL /[lelicTBHE TOpPMOHOB. B3auMMoOCBSA3b HEPBHOM M
SHIOKPUHHOM cucteM. [ unoranamo-runoduszapHas cuctema.

JdemoncTpanuu

IToptper: U. I1. I1aBnos..

Tabmuuel 1 cxembl: «OAHOKJIETOUHBIE BOAOPOCIN», «MHOIOKIETOUHBIE BOAOPOCIN»,
«baktepun», «Ipocreiimmey, «OpraHbl LBETKOBBIX pacTeHUi», «CHCTEMbl OpraHoB
ITI03BOHOYHBIX JKUBOTHBIX», «BHyTpeHHee cTpoeHue HaceKkomblx», «TkaHM pacTeHHil»,
«KopueBbie cucrembr», «Ctpoenue ctebnsa», «CTpoeHHE JHCTOBOW IUIACTUHKWY, «TKaHH
KHUBOTHBIX», «Ckener uenoBeka», «llumeBapurenvHas cuctema», «KpoBeHOCHas cucremay,
«/pixarenpHas cucrema», «HepBHas cucrema», «Koxa», «MplaedHas cuUCTEMay,
«BploenurenpHas cucreMa», « JHIOKpUHHAs cuUcTeMa», «CTpoeHne Mblmpl», «MMMyHUTET»,
«KumeunononoctHsie», «CxeMa NUTaHUs pacTeHU», «KpoBeHOCHbIE CHCTEMbI TO3BOHOYHBIX
KHUBOTHBIX», «CTpoeHue ruyipbl», «CTpoeHue miaHapumn», «BHyTpeHHee CTpOeHHE J0XKIEBOr0o
yepBsi», «HepBHast cucrema pwiO», «HepBHas cucrema narymku», «HepBHas cucrema
npecMmbikaomuxcs», «HepBHasg cucrema nruny, «HepBHas cucteMa MIIEKONUTAIOLINX»,
«HepBHas cucrema uenoBekay, «Pediexcy.

O6opynoBaHue: CBETOBOW MHKPOCKOI, MUKpOMpENnaparbl OJHOKIETOYHBIX OPraHHU3MOB,
MHKpOIpenaparsl TKaHEe, paKOBUHBI MOJUIFOCKOB, KOJUIEKIIMA HACEKOMBIX, UTJIOKOXKHX, KUBBIE
9K3EMIUISIpbl KOMHATHBIX PACTEHUH, repOapuy pacTeHUH pa3HbIX OT/AEJIOB, BIaKHbIE IpenapaThl
KUBOTHBIX, CKEJIETHI T03BOHOYHBIX, KOJIJIEKIIMM OECIIO3BOHOYHBIX KUBOTHBIX, CKEJIET YeJIOBEKa,
o0opyioBaHue i AEMOHCTPALMK TOYBEHHOTO U BO3AYIIHOIO MUTaHUSI PACTEHUHN, pacIIeTyIeHUs
KpaxMaja U OeJIKOB 1o AeicTBHEM (EepMEHTOB, 000PYI0BAaHUE JIJISi IEMOHCTPAIIUU OMBITOB TIO



U3MEPEHUIO KU3HEHHOW EMKOCTH JIETKMX, MEXAHM3Ma JIbIXATEJIbHBIX JBM)KCHUH, MOJEIN
TOJIOBHOTO MO3Ta Pa3JINYHbIX )KUBOTHBIX.

JlabopaTopHas padora «3ydyeHue TkaHel pacTeHUI».

JlabGoparopHas padora «/3yueHne TKaHeH KUBOTHBIX».

JlabopaTopnasi padora «/3yueHne opraHoB LIBETKOBOI'O PACTEHUS».

Tema 10. Pa3mHokeHNe 1 pa3BUTHE OPTraHNU3MOB

®opMbl pa3MHOKEHHUS OPraHU3MOB: Oecrosioe (BKIItoYasi BEreTaTUBHOE) U MOJI0Boe. Bubl
0€ecroJoro pa3sMHOXKEHUS: IOYKOBAHUE, CIIOPYIIALUS, (parMeHTaIHs, KIOHUPOBAHHE.

ITonoBoe pasmuHoxenue. [lonoBble kieTku, winm ramersl. Meio3. Craguum Melosa.
IToBenenue xpomocoMm B Menose. Kpoccunrosep. bruonornyeckuii CMbICI MeHO3a U II0JIOBOTO
nporecca. Meio3 ¥ ero MecTo B )KU3HEHHOM IIUKJIE OPraHU3MOB.

[IpenzaponpiieBoe pazButue. ['Tamerorenes y »kuBoTHbIX. [lonoBble xene3sl. OOpazoBaHue
U pa3BUTHE MOJOBBIX KJIETOK. CiepMarorenes u oorere3. CTpoeHHE MOJOBBIX KIETOK.

OmnogoTBOpeHre W AMOPUOHATIBLHOE Pa3BUTHE >KMBOTHBIX. CHOCOOBI OMIIOAOTBOPEHUS:
HapykHoe, BHyTpeHHee. [lapreHorenes.

NuuBuayanbHOe pa3BUTHE OPraHU3MOB (OHTOreHe3). DOMOpHOJIOrus — HayKa O Pa3BUTUHU
opranu3mMoB. Mopghozenes — o0na u3 enasnvix npobiem smopuonocuu. Konyenyus mopgozenos u
mooenu mopgoeenesza. Ctaaguu 3MOpHOTreHe3a )KMBOTHBIX (Ha mpuMepe Jarymku). Jpobienue.
Tunel apobnenus. /Jemepmunuposannoe u Hedepmunuposannoe opobaenue. bracmyna, munv
onacmyn. OcobeHHOCTH IPOOJICHUS MIICKOMUTAOIINX. 3apOJBIIIEBbIE JTHUCTKUA (TacTPyJISIus).
3aknajka OpPraHOB W TKaHEW U3 3apOoAbIIEBBIX JIMCTKOB. B3aummHoe BiusHHE 4YacTeil
Pa3BUBAIOIIETOCS 3apOo/Ibliia (AMOpHUOHANIbHAS UHIYKIHS ). 3aKjIaiKa IjaHa CTPOCHHUS KUBOTHOTO
KaK pe3ysbTaT UEPApXUUECKUX B3aUMOJICHCTBUM reHoB. BinusHue Ha SMOpHOHAIIBHOE pa3BUTHE
pa3UYHBIX (PAaKTOPOB OKPYIKAIOIIECH CPEIbl.

Poct u pasButue >xuBOTHBIX. [locTamOpuoHanbHbIi nepuon. Ilpsmoe u HempsmMoe
pa3ButHe. PasButne c Meramopdo30M Yy OECIO3BOHOYHBIX M MO3BOHOYHBIX IKMBOTHBIX.
buonoruueckoe 3HaueHHE MPSMOTO U HENPSIMOIO Pa3BUTHSI, UX PACIPOCTPAaHEHHE B MPUPO/IE.
Tunsl pocta >XUBOTHBIX. MDaKTOpbl PETYISIUU pPOCTa JKUBOTHBIX M 4yenoBeka. Craguu
MOCTAMOPHOHAIBHOTO Pa3BUTHS Yy JKUBOTHBIX M 4esioBeka. llepumojpl OHTOreHe3a 4enoBeKa.
Crapenue U cMepTh Kak OHOJIOTHYECKHE TPOLIECCHI.

Pasmuoxenue u pa3sutue pacrenuil. 'amerodur u cnopoput. Meito3 B d)KU3ZHEHHOM LIUKJIE
pactenuii. O6pazoBanue crop B nmpoiiecce Meio3a. ['amerorenes y pacrenuii. OmiogoTBopeHue u
pa3BUTHE PACTUTEIBHBIX OPraHU3MOB. [[BOIIHOE OIUIONOTBOPEHHE Yy ILBETKOBBIX DPACTEHUM.
OO0pa3oBaHue U pa3BUTHE CEMEHHU.

MexaHu3MBbI PETYISIIIUN OHTOIE€HE3a Y PACTEHUI U )KUBOTHBIX.

JdemMoHcTpanuu

[Moptpetsr: C. I'. Hapamun, X. llneman.

Tabmuisl u cxeMmbl: «BereraTuBHOe pa3MHOXKeHHE», «TUIBI 0eCcronoro pa3MHOXKEHHUS,
«Pa3MHOXeEHUE XJIaMUAOMOHAJbI», «Pa3MHOXKEHHE JIBIIIEHb», «Pa3MHOXEHUE THAPBI,
«Meno3y, «Xpomocombl», «l'amerorenes», «CTpoeHHE SMIEKIETKA W CIEpPMaTO30U]Ia»,
«OCHOBHBIE CTaJIUU OHTOTEHE3a, «IIpsimoe 1 HenpsiMoe pa3BUTHEY, «Pa3BUTHE MalICKOTO KYKay,
«Pa3Butne capaHun», «Pa3BuTue JnATymIKN», «J[BOiiHOE OMIOJOTBOPEHUE Y LIBETKOBBIX
pactenuit», «CTpO€HHE CeMSH OJHOJOJBHBIX W JIBYAOJIBHBIX pacTeHHI», «KWU3HEHHBIA MK
MOPCKOU KamycTbD», «OKU3HEHHBIN UK MXay, « KU3HEHHBIN [IUKIT HaTOPOTHUKAY, <« KU3HEHHBIN
LUKJI COCHBI».



O6opynoBaHue: CBETOBOH MUKPOCKOII, MUKPOIIPENapaThl SIMIIEKIETOK U CIIEPMAaTO30HUI0B,
Mozenb «L{uKn pa3BUTHSA IATYIIKHY.

JlabopaTopnasi paGora «lI3yueHue CTPOEHHS TOJOBBIX KIETOK Ha TOTOBBIX
MHUKpOIIpenaparax».

IpakTuyeckasi padora «BrlsBiIeHNE TPU3HAKOB CXO/ICTBA 3aPOJIBIIICH MTO3BOHOYHBIX
YKUBOTHBIX).

JlaGoparopHasi padora «CTpoeHHE OPraHOB Pa3MHOKEHUS BBICIIIUX PACTCHUI.

Tema 11. 'eneTuka — HAyKa 0 HACJIEICTBEHHOCTH U U3MEHYMBOCTH OPTraHU3MOB

Hcropus cTaHOBIIEHUS U pa3BUTHUS TCHETUKH Kak HayKu. Pabotel I'. Mennens, I'. ne ®pu3a,
T. Moprana. Posib oTeuecTBeHHBIX YUEHBIX B pa3Butun reHeTuku. Padotel H. K. Konbiiosa, H. U.
Basunosa, A. H. benoszepckoro, I'. JI. Kapneuenko, 0. A. ®ununuenko, H. B. Tumodeena-
Pecosckoro.

OCHOBHBIE T€HETUYECKUE MOHATHUS U CUMBOJIBL. [ OMOJIOTUUHBIE XPOMOCOMBI, AJIJIEIbHBIE
TeHBbI, aJbTEPHATUBHBIC MPU3HAKH, JOMHHAHTHBIM M PELECCUBHBIM NpPU3HAK, TOMO3UIOTA,
TeTepO3UroTa, YUCTas JIMHHS, TUOpUbl, reHotur, (eHOTUun. OCHOBHBIE METOJIbI T€HETHKH:
rUOPUA0IOTHUECKHA, TUTOJIOTHIYECKHM, MOIEKYISIPHO-TeHETUYECKHI.

JdeMoHcTpamun

[Toptpetsr: I'. Mennens, I'. ne ®pus, T. Mopran, H. K. Konsuos, H. M. BaBunos, A. H.
benozepckuit, I'. [I. Kapneuenko, FO0. A. ®unumnuenko, H. B. Tumodees-Pecosckuii.

Tabnuupl 1 cxembl: «MeToIbl TeHETUKNY, «CXEeMBbI CKPEITUBAHUS.

JlabopaTopHasi pa6oTa «J/[po3oduia kKak 00BEKT FreHETUICCKIX HUCCIICIOBAHMIN.

Tema 12. 3aK0HOMEPHOCTH HACJIEACTBEHHOCTH

Mounoru6puaHoe ckpenruBanue. [lepBolif 3akoH MeHens — 3akoH equHo00pasusi THOPUI0B
nepBoro nokosyieHus. [lpapuino nomuaupoBanus. Bropoii 3akon MeHnzens — 3aKoH pacilerneHus
npu3HakoB. lluTomornyeckre OCHOBBI MOHOTMOPHIHOIO CKpelMBaHMs. [umore3a 4HMCTOTHI
ramer.

AHamusupyromee — ckpemmBaHue.  [IpomMeXyTOYHBIM ~ XapakTep  HACIEJOBaHUS.
Pacuiennenue npu3HakoB MpU HEMOJIHOM JIOMUHUPOBAHUH.

Jurubpunnoe ckpemuBanue. Tpetudt 3akoH MeHaens — 3aKOH HE3aBHCHMOTO
HacJeI0OBaHMs MPU3HAKoB. [{uTomornyeckue OCHOBBI AUTUOPUTHOTO CKPEITUBAHUSI.

CueruieHHoe HacnenoBaHue npu3HakoB. Paboter T. Moprana. CrensieHHoe HacieJoBaHue
T€HOB, HAPYILIEHHE CLETUICHUS] MEXly FT€HaMU. XPOMOCOMHAasi TEOPHUsI HACIEICTBEHHOCTH.

I'enernka mona. XpOMOCOMHBIM MeXaHHM3M ONpeJeNieHus Moja. AyTOCOMBI U TOJOBbBIE
XpPOMOCOMBI. ['OMOTaMeTHBIM M TE€TepOraMeTHBIM INOJI. ['eHeTHueckas CTPYKTypa IIOJIOBBIX
xpomocoM. HacnenoBanue npu3HakoB, CLIETVIEHHBIX C ITOJOM.

I'enotun kak wnenoctHas cucrema. IlneloTponuss — MHOXECTBEHHOE JEHCTBUE TIEHA.
MHOXeCTBEHHBI ajuienu3M. B3anmMoneicTBHEe HeaNIeIbHBIX TeHOB. KoMIIeMEeHTapHOCTD.
Onucras. [Tomumepus.

['eHeTnyeckuil KOHTPOJIb Pa3BUTHS PACTEHHM, J>KUBOTHBIX M 4YEJIOBEKA, a TaKkKe
(bU3HOIOTHYECKUX MPOIIECCOB, MTOBECHUS M KOTHUTUBHBIX (DyHKIMN. [ 'eHeTH4ecKkre MeXaHu3Mbl
CUMOMOreHe3a, MEXaHU3Mbl B3aUMOJICHCTBUS «XO35IMH — Mapa3uT» U «XO03IUH — MHUKPOOHOM).
I'eneTnyeckue acnekThl KOHTPOJISI M M3MEHEHHUs HACJIEICTBEHHON MH(OpMalu B MOKOJEHUSIX
KJIETOK U OPTaHU3MOB.

JdemMoHcTpanuu

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



Tabmuuer u cxemsl: «IlepBblii 1 BTopoil 3akoHbl Menaenst», «Tperuil 3akoH MeHaens»,
«AHanuzupyloliee ckpeumBanue», «Hemnonnoe noMunrpoBanuey, «CLemIeHHOE HACIeJOBaHUE
MPU3HAKOB Yy Ipo3oduiiely, «I'eHeTnka monay, «Kapuorum yenosekay, «Kapuotun 1po3oduisny,
«Kapuorun nruisi», «MHOKECTBEHHBIN alIeIn3M», «B3auMoaencTBue reHoBY.

O6opynoBanue: MOAENH I AEMOHCTPALMK 3aKOHOB €IMHOOOpPA3us TMOPUIOB MEPBOTO
MOKOJIEHUSI M PACIIEIUICHUs NPU3HAKOB, MOJAENb I JAEMOHCTPAllMM 3aKOHA HE3aBUCUMOTO
HACJIEIOBAHUS IPU3HAKOB, MOJENb I JEMOHCTPALIMK CLEMJIEHHOIO HACIIEI0BAHUS ITPU3HAKOB,
CBETOBOM MHKPOCKOII, MUKpoIipenapat: «Jpo3zodumar.

IIpakTnueckas padora «/3ydeHue pe3yabTaTOB MOHOTHOPUAHOTO CKPELIUBAHUS Y
JPO30(UITBI».

IIpakTnyeckass padora «3yuyeHue pe3ynbTaTOB IUTHOPUAHOTO CKPEUIMBAHUS Y
JPO30(UITBI».

Tema 13. 3aKkoHOMepHOCTH M3MEHYHMBOCTH

BzaumopeiictBue renoruna u cpenasl mnpu GopmupoBaHuUM ¢deHoTumna. M3MeHYnBOCTh
npusHakoB. KayecTBeHHbIE M KOJMYECTBEHHbIE MPHU3HAKU. BuIbl  HM3MEHYHMBOCTH:
HEHACJICICTBEHHAS Y HACJICICTBEHHAS.

Monudukanronnass U3MEeHUYUBOCTh. Ponb cpensl B GopMUpOBaHUHM MOJIUGUKAIIMOHHON
n3MeHuuBoctd. Hopma peakuuu npusHaka. BapuauuoHHbIM psia v BapuanuoHHas kpusas (B.
Horanncen). CBoiicTBa MOIU(PUKATOHHONW N3MEHUUBOCTH.

['enHoTunuueckass wu3MeHYUMBOCTb. (BOMCTBA T'€HOTUINMYECKOM HW3MEHUMBOCTU. Buasl
TeHOTUITUYECKON U3MEHYMBOCTU: KOMOMHATUBHAS, MyTallMOHHAS!.

KoMOuHaTHBHAs M3MEHUYMBOCTh. MeH03 | IOJIOBOM IMPOIIECC — OCHOBA KOMOMHATHBHOMN
M3MEHYUBOCTH. POJIb KOMOMHATHBHON U3MEHYMBOCTH B CO3JaHUHU F€HETHYECKOTO Pa3HO00pa3us
B IIpeJieNax OJHOro BUA.

MyranvoHHas W3MEHYMBOCTb. BHIBI MyTanuii: TI'e€HHbIE, XPOMOCOMHBIE, T'€HOMHBIE.
CrnoHTaHHBIE W WHAYIUPOBAHHBIE MYyTallMu. SJepHbIE W [HUTOIJIA3MATHYECKHE MYTAIUU.
CoMaruueckre W TOJIOBbIE MyTanuH. [IpUunMHBI BO3ZHMKHOBEHHUS MyTanuid. MyTareHbl U UX
BJIMSHHE HA OPraHU3Mbl. 3aKOHOMEPHOCTH MYTALIMOHHOTO Ipolecca. 3aKOH TOMOJIOTHYECKHUX
psgoB B HacnencTBeHHoW wusMmeHunBoctd (H.M. BaBunos). BHesnepHas W3MEHUHMBOCTh U
HACJIEICTBEHHOCTb.

Onucenemurxa u 3NUEHOMUKA, PONb INUSEHEMUYECKUX (HAKMOpOo8 6 HACIe008aHUU U
UBMEHYUBOCINU (PeHOMUNUYECKUX NPUSHAKO8 Y OP2AHUZMOS.

JdemMoHcTpanuu

IHoprpersr: I'. ne ®pus, B. Moranncen, H. U. BaBunos.

Tabmuubl 1 cxembl: «Bumbl usmeHUnBOCTHY, «MoaudukanmoHHass W3MEHYUBOCTHY,
«KoMOuHaTHBHAS H3MEHUUBOCTHY, «Meio3», «O1onoTBopeHuey, «I enetnueckue 3a00ieBaHus
yesroBeKay, «Buabl MyTanuiny.

O6opynoBaHue: >XKHBbie W TepOapHbIE SK3EMIUIIPHl KOMHATHBIX DPACTCHHM, PUCYHKH
(pororpadun) )KUBOTHBIX C PA3TMUYHBIMU BUJAMU U3MEHYUBOCTH.

JlabopaTopnasi pabGora «lccnemoBaHue 3aKOHOMEpPHOCTEH  MOIUGMUKAIMOHHOU
W3MEHUYUBOCTH. [IocTpoeHNE BaprallMOHHOTO psiJia ¥ BAPUALMOHHON KPUBOM».

IIpakTuyeckas padora «Mytauu y 1po30(}uisl (Ha TOTOBBIX MUKPOTpENapaTax)y.

Tema 14. I'eneTnka 4yenoBeka

Kapuotun denoBeka. MexayHapoaHass IporpaMma HCCIEIOBaHUS T'€HOMa YeJIOBEKA.
Metoapl U3y4eHHUS] TEHETUKH YEJIOBEKA: T€HEATOTHYSCKUN, OJIM3HEI[OBBIA, ITUTOTCHETUUECKHH,
MOMYJISIUOHHO-CTATUCTUYECKU I, MOJIEKYISIPHO-TeHETHYECKUI. COBPEMEHHOE OIpE/EIECHNE



TE€HOTHIA: TOJJHOTEHOMHOE CEKBEHUPOBAHNE, TEHOTUIIUPOBAHUE, B TOM yucie ¢ moMouibio [111P-
ananuza. HacnencrBennsie 3a00eBanus yenoBeka. ['eHHbIe 1 XpOMOCOMHBIE 00JIE3HH YeIOBEKa.
bone3nn ¢ HacneACTBEHHOW NPeIpacnoyiOKEHHOCThIO. 3HAYEHUE MEIULMHCKON TE€HETUKH B
[IPEIOTBPALEHUN U JIEYEHUH TE€HETUYECKHX 3a00JeBaHUM dYenoBeka. MeauKo-reHETHYeCcKoe
KOHCyJbTHUpoBaHue. CTBONOBbIE KIETKH. [IoHATHE «TeHEeTHYECKOro rpy3a». ITUUECKUE acIIEKThl
UCCIIeIOBaHMM B 00J1aCTH peAaKTUPOBAHUS T€HOMA U CTBOJIOBBIX KJIETOK.

I'enernueckue (pakTOphl MOBBHIINIEHHON YYBCTBUTEIBHOCTU Ye€lIOBEKa K (U3NYECKOMY H
XUMUYECKOMY 3arps3HEHUIO OKpyKarouiel cpenpl. I'eHeTMdeckas mpeapacrookKEHHOCTh
YEJIOBEKA K MaTOJIOTUSIM.

JdemoHcTpauuu

Tabmumpl u cxembl: «Kapuotun udenoBeka», «MeToJbl W3yYeHHs] TEHETUKU YEIOBEKa,
«["enernueckue 3a00€BaHMS YETOBEKAY.

IIpakTnyeckas padora «CocTaBIeHUE U aHAIU3 POIOCIOBHOM.

Tema 15. Cenexkuusi opranu3mMoB

JlomecTukanuss M celeKuus. 3apOoXIACHUE CEeNeKUUH U JoMecTukanuu. Yuenue H. U.
Basuiosa o LleHTpax MpoUCXOXKIACHUSI U MHOT000pa3usi KyJIbTYypHBIX pacTeHui. Poib ceneximm
B CO3/IaHUM COPTOB PACTEHUH U 1OPOJ1 )KUBOTHBIX. COPT, HOpPO/1a, IITAMM. 3aKOH FOMOJIOTMYECKUX
psAI0OB B HacleACTBeHHOM M3MeHuuBocTH H. M. BaBuioBa, ero 3HaueHue Ui CEIEKLHOHHOMN
paboTHI.

MeTtoapl ceneKIMOHHOM paboThl. MICKyCCTBEHHBINH OTOOP: MAaCCOBBIA U MHAMBHUIYAJIbHBIMH.
Otanbl KOMOMHAIIMOHHOM cenekuuu. McneiTanue npowusBoauTeneld mo moromMctBy. OT6Op 10
TCHOTHITY C TOMOIIBIO OIICHKH (PEHOTHUIIA TTOTOMCTBA M OTOOP MO T€HOTHITY C TOMOIIBIO aHAIN3A
JIHK.

HckyccTBeHHBI MyTareHe3 KaK METOJ CeJeKIMOHHOM paboTel. PamuarnuoHHbsiii u
XUMHUYECKUH MyTareHe3 Kak MWCTOYHUK MyTaluil Yy KyJIbTYpHBIX (OpPM OpraHu3MOB.
Hcnonb30BaHre reHOMHOTO PeIaKTUPOBaHUS U MeTo10B pekoMOnHaHTHBIX JIHK nmst nomyyenus
HCXOJHOI0 Marepuana JJjis CEICKLIHH.

[Tonyyenne mnonuruionioB. BHyTpuBumoBass ruOpuauzanus. biaM3kopoacTBeHHOE
CKpelllMBaHue, WM UHOpuauHT. HepoacTBeHHOe ckpemuBaHue, Wik ayTOpuauHr. ['erepo3uc u
ero npuuyuHbl. lMcmonb3oBaHue rerepo3uca B cenekuuu. OtnanéHHas TrUOpHIM3aAIML.
[Ipeononenne Oecnogusi MEXBUAOBBIX THOPUAOB. JlOCTHMXKEHHS CEJIEKIMH PpAacTeHUH WU
KUBOTHBIX. «3e1€Has pesooyusLy.

CoxpaHeHHe U HU3y4YEHHME T'€HETUYECKHX DPECYpCOB KYJIbTYPHBIX PAaCTECHHM M HUX TUKHX
poauueit 11 CO3AaHus HOBBIX COPTOB U TMOPUIOB CEIbCKOXO3SIMCTBEHHBIX KYIBTYp. M3yuenue,
CcOXpaneHue U ynpasieHue 2eHemu4ecKUMU pecypcamu CelbCKOX03AUCMBEHHbIX U NPOMbLCI0BbIX
HCUBOMHBIX 8 YEAX VIYUULeHUs] CYWeCmBYIOWUX U CO30aHUs HOBbIX NOPOO, JUHUL U KPOCCO8, 8
MOoM Yucie ¢ NPUMEeHeHUeM COBPEMEHHbIX Memo008 HAYYHLIX UCCTIe008aHUL, Nepedosblx uoell u
NepCneKmueHbIX MexHON02U.

JdemMoHcTpanuu

[Toptpetsr: H. U. Basunos, 1. B. Muuypun, I'. JI. Kapneuenko, II. I1. JIykssnenko, b. JI.
Acraypos, H. bopnoyr, /I. K. benses.

Tabmuis! u cxembl: «L{eHTpBI TPOUCXOXKIEHUS U MHOTOOOpa3usl KyJIbTYPHBIX PACTEHUN»,
«3aKOH TOMOJIOTMYECKUX PSIOB B HACIEACTBEHHONW W3MEHUMBOCTH», «METOABI CEIEKLUN»,
«Otnanénnas rubpuauzanus», «MyrareHes».

JlabopaTopnasi padora «/3yueHue copToB KyNbTYPHBIX PACTEHHI M MOPOJ IOMAIIHUX
YKUBOTHBIX).



JlabGopaTopHas padora «/3yueHrne METOI0B CENEKIIMU PACTEHUI.

IIpakTnueckas padora «IIpuBHUBKa pacTCHUI».

Ikcekypeust «OCHOBHBIE METOJBI M JIOCTHIKEHHUS CEJIEKIIMM PAaCTEHHI M KUBOTHBIX (Ha
CEJIEKIIMOHHYIO CTaHIUIO, TIEMEHHYIO (pepMy, COPTOUCHBITATENbHBII y4acTOK, B TEIUIMYHOE
X035UCTBO, B JIA0OPATOPHUIO arpOYHUBEPCUTETA I HAYYHOTO LICHTPA)».

Tema 16. BuoTexHo10rus M CHHTETHYECKAsI OUOJIOTHS

OOBbeKTbl, HCIOJIb3yeMble B OHOTEXHOJOTHH, — KIETOYHBIE U TKAaHEBbIE KYIbTYDBI,
MUKpPOOPTaHU3MbI, HUX XapakTepucTuka. TpaauiuoHHas OuOTEeXHOJOrus: XxJjeOomedeHue,
II0JIyYE€HUE KHUCIOMOJIOYHBIX MPOAYKTOB, BUHOAEnUE. Mukpobuonorndeckuii cuHre3. OObeKTbI
MHUKPOOHOIOTHYECKUX TeXHOIOoTui. [Ipon3BoAcTBO Gelika, aMMHOKUCIIOT U BUTAMUHOB.

Co3naHve  TEXHOJIOTMM M MHCTPYMEHTOB  LIEJICHAIIPAaBICHHOTO  M3MEHEHHUS U
KOHCTPYMPOBAHHsI TEHOMOB C LI€JIbIO ITOJIY4EHHUSI OPIraHU3MOB U MX KOMIIOHEHTOB, COIEPKAIUX
HE BCTPEUAIOIINECs B MPUPOIe ONOCUHTETUYECKHE MTyTH.

Knerounas unxeHepus. MeToapl KyJbTypbl KJIETOK M TKaHEW pAaCTEHUHW M JKUBOTHBIX.
Kpuobanku. ComaTnueckas ruOpuau3anus U coMaTHueckuid smOpuoreHe3. Mcmonb3oBaHue
ralionJI0B B CEIEKUUHU pacTeHui. [lonyuenue MOHOKIOHANbHBIX anmumen. Mcnonvzosanue
MOHOKJIOHANbHBIX U NOJUKIOHANLHLIX anmumen 6 meouyune. VICKyCCTBEHHOE OIJIOJIOTBOPEHHUE.
PexoHCTpyKIMS SAMIEKIETOK U KIIOHUPOBAHUE JKUBOTHBIX. METO/ TpaHCIIaHTALlMU 1P KIETOK.
Texnonoeuu  0300posnenus,  KyIbmMUSUPOBAHUs U  MUKPOKIOHANIbHO20 — PA3ZMHONCEHUs
CeNbCKOXO03AUCMBEHHBIX KYIbMYP.

XpOMOCOMHAs1 U T'€HHAasl MH)KEHepus. MICKyCCTBEHHBIN CHHTE3 I'€Ha U KOHCTPYMPOBAHHE
pexombunantueix JJHK. Coszdanue mpanceennvix opeanusmos. JlocTHKeHUS W TEPCIEKTUBBI
XPOMOCOMHOM W TEHHOM WHXXEHEpUU. OKOJIOTMYECKHe U OSTUYECKUEe MpoOIeMbl TEHHOM
UHXEHEPUH.

Menununckue ouotexnonoruu. [locrrenomuas mudposas menununa. [1IP-nuarnocruka.
MeTabon0oMHBIN aHaIU3, TEHOLIEHTPUYECKHUM aHaIn3 IPOTEeOMa YeJI0BEeKa JJIsl OLIEHKH COCTOSIHUS
€ro 3/10poBbs. Vcroabp30BaHNEe CTBOJIOBBIX KJIETOK. TapreTHas Tepanus paka. 3D-0nounnxenepus
U1 pa3paboTKH GyHIAMEHTAIBHBIX OCHOB MEAMIIMHCKUX TEXHOJIOTHH, CO3AaHUs KOMIUIEKCHBIX
TKaHEeW COYeTaHHEM TEXHOJIOTUH TPEXMEPHOro OMONPHUHTHUHIA U cKaQQOIIUHIa JUIs pelIeHus
3a7a4 NEPCOHATM3UPOBAHHON MEUIINHBI.

CozfaHue BEKTOPHBIX BakKIMH C II€JIbl0 oOecnedyeHuss KOMOWHHMPOBAHHOM 3alllUThl OT
Bo3Oynutenelr OPBU, ycraHoBiieHHE MOJEKYISPHBIX MeXaHU3MOB (yHKIMoHupoBaHus PHK-
COJIEpKALINX BUPYCOB, BBI3BIBAIOLINX 0CO00 OMacHbIe 32001€BAHUS YEIOBEKA U dKUBOTHBIX.

JdemoncTpanuu

Tabmumer  u cxembl:  «lcrnonb30BaHME  MUKPOOPIaHU3MOB B IPOMBIIUIEHHOM
MIPOU3BOACTBEY, «KileTouHas nHxkeHepusn», «I eHHas HHKEHEPUI».

JlaGopaTopHas padora «l3yueHue 00bEKTOB OMOTEXHOIOTHIY.

IIpakTHyeckast padora «lloydeHrne MOJOYHOKHUCIIBIX TPOTYKTOBY.

Ikcekypens «bruoTexHoI0rus — BasKHENIasi MPOU3BOAUTEIbHAS CHJIa COBPEMEHHOCTH (Ha
OMOTEXHOJIOTMYECKOE IIPOU3BOJICTBO)».

11 KJIACC

Tema 1. 3apoxneHue u pa3BuTHE IBOJTIOLMOHHBIX MPeCTABJIEHHH B 0HOJIOTHHI
OpomononHas Teopus Y. JlapBuna. [Ipeanocsuiki BO3HUKHOBEHUS JapBUHU3MA. JKU3Hb
1 Hay4Has aesTenbHocTh Y. JlapBuHa.



JIBwkymue cuibl SBodtonmk  BujaoB 1o Y. JlapBuHy (BBICOKAass WHTEHCHBHOCTH
pPa3MHOXXEHHS OPraHuW3MOB, HACJIEJCTBEHHAs HW3MEHYMBOCTb, OOpb0a 3a CyllIecTBOBaHUE,
€CTECTBEHHBIN U UCKYCCTBEHHBIH 0TOOD).

Odopmnenne cuaTeTndeckoit Teopuu sBosonuu (CTI). HelttpanbHast TEOpHst SBOIOIUU.
CoBpeMeHHas HBONIIOLMOHHAS Ouosorus. 3HaueHUe 3BOJIOIUMOHHON Teopuu B (HOPMHUPOBAHUU
€CTECTBEHHO-HAyYHON KapTUHBI MUPA.

JdemMoHcTpanuu

[Toptpetsr: Apucrorens, K. Jlunneit, K. b. Jlamapk, 2. K. Cenr-Unep, K. Krosbe, Y.
Hapsun, C. C. Yersepuxos, U. U. llImansraysen, /. Xonaenn, . K. benses.

Tabmuupr u cxembl: «CucreMa >xuBoid npuponsl (o K. Jlunnero)», «JlecTHuma »KuBbIX
cyuiects (no Jlamapky)», «Mexanusm popMupoBaHUs TPUCTIOCOOICHUH Y paCTEHUH U )KUBOTHBIX
(mo Jlamapky)», «Kapra-cxema mapiipyra myremectBus Y. Jlapsunay, «Haxonku Y. [lapBunay,
«Dopmbl 60pBOBI 3a cymecTBoBaHUE, «Iloposl romy6eit», «MHOroo0pasue KyIbTypHBIX GOpM
KamycTbl», «[lopoapl mOMamIHUX >KUBOTHBIX», «Cxema o0pa3oBaHHMS HOBBIX BuAOB (o Y.
HapBuny)», «CxeMa COOTHOILIEHHUS MABIKYIIUX CHI 3BOJIOUUNY», «OCHOBHBIE TOJOXKEHUS
CUHTETUYECKOM TEOpUHU IBOJIIOLIUNY.

Tema 2. MuKpo3BoOIIONNS U €€ pe3yJIbTAThI

[Tonmynsimust kak »yieMeHTapHas eauHuna HBojouru. COBpEeMEHHbIE METOJbl OLEHKU
TeHETUYECKOT0 pa3HO00pa3us U CTPYKTYphI MONyJsiuil. MismeHeHne reHoQoHa MOMyIsSIUU KaK
AJIEMEHTAapHOE SBOJIIOIIMOHHOE SIBJIEHHME. 3aKOH TeHeThuyeckoro pasHoBecus Jx. Xapmau, B.
BaiinGepra.

DOnemeHTapHble (QaKTOpbl (ABIKYIIME CUJIbI) SBOJIONUU. MyYTalMOHHBIN Mpolecc.
KombOuHatuBHas usMeHUMBOCTb. Jlpeiid reHoB — citydaliHble HeHanpaBJIeHHbIE U3MEHEHHUS YaCTOT
aieneld B monynsanusax. Dpdext ocHoBarens. Ipgexm Oymoviiounoco copaviuuka. ChudiceHue
2eHemuUYecKo2o pasHoobpasus: npuuunsl u ciedcmeus. llposenenue s3¢pgexma Opetipa 2eros 6
oonvwux u manvix nonyrayuax. Murpanuu. M3onmauus  nmonmymsiumid: - reorpaduueckas
(mpocTpaHCcTBeHHas ), Onosiornueckas (pernpoayKTHUBHAS).

EcrectBeHHbIil 0TOOp — HampaBistomuid ¢akrop 3Bomonund. PopMbel e€CTECTBEHHOTO
otOopa: JIBWXKYUIUH, CTaOMIM3UpYIOLUMi, paspbiBatoluil (au3pyntusHbli). IlomoBoi oT6op.
Bo3HMKHOBEHNE U 3BOJIOLUS COLUATBHOIO MTOBEACHUS )KUBOTHBIX.

[TpucnocoOaeHHOCTh OpPraHU3MOB Kak pe3yiabTaT MHUKPOIBOJIOLUHU. BO3HHKHOBEHHE
MPUCIIOCO0JIEHUH Yy OpraHu3MoB. ApoMopdo3sl 1 uanoagantauuu. [Ipumepsl npucnocoOaeHu y
OpraHM3MOB: MopQojorudyeckue, (HU3NOJOTUUECKHE, OHMOXUMHUYECKHE, IOBEIECHYECKHE.
OTHOCHUTENBHOCTH MPUCTIOCOOTIEHHOCTH OPraHU3MOB.

Bun, ero kputepun u cTpykTypa. BumooOpa3oBaHue Kak pe3yslbTaT MUKPOIBOJIOLUH.
M3onmsammst — xmroueBoit  (akTop BHmooOpazoBaHus. Ilytm u cmocoObl BHUI000pa30BaHMS:
ajutonatpudeckoe  (reorpaduyeckoe), CHUMIATPHYECKoe (IPKOJOTHYECKOE), «MTHOBEHHOE)
(monuruionan3anus, rudpuauzanys). JIuTeasHOCTh 9BOJIFOLIMOHHBIX ITPOIECCOB.

Mexanu3mbl GOpMUPOBAHUS OUOJIOTHYECKOTO pa3HOO0pa3usl.

Ponp  »BOMIONMOHHON OWONOrMM B  pa3pabOTKe HAay4YHBIX METO/J0B COXpaHEHHUs
O6uropa3zHooOpazusi. MUKPOIBOMIONMS U KOIBOJIOLMS MapasUTOB M MX XO03s5€B. MeXaHHU3MbI
(hopMUPOBaHUS YCTOWYMBOCTU K aHTUOMOTUKAM U CIIOCOOBI OOPHOBI C HEM.

JdemMoHcTpanuu

[optpetsi: C. C. YUetBepukos, 3. Maiip.

Tabnuue! u cxemsl: «MyTalMOHHAS U3MEHUYUBOCThY, «[loMyIsA1IMOHHAs CTPYKTYpa BUIAY,
«Cxema mposiBIeHHs 3akoHa Xapau—BaitnOepra», «JIBWKymime CHIIBI  DBOJIIOIHI,



«IKOJOTHYECKasT W3OJIAIMS TOMYJISIUA CeBaHCKOM dopenny», «['eorpaduyeckas H3OJISAIHSL
JIMCTBEHHUIIBI CHOMPCKOM M JMCTBEHHHIIBI 1aypcKoiy, «[lomymsiiiMoHHbIE BOJIHBI YUCIEHHOCTH
XMIIHUKOB M XKepTB», «Cxema JAEHCTBHS €CTECTBEHHOro oTOopa», «Dopmbel O6opbrObI 3a
CYILLIECTBOBAHUEY, «npycrpuanbHbli MEJIAHU3MY, «Kussie HCKOIIaeMBbIE»,
«IloxkpoBUTENBCTBEHHAs OKpacka >XMBOTHBIX», «lIpenynpexnaromas okpacka >XUBOTHBIXY,
«Duznonoruueckue axantanuny, «lIIpucnoco01eHHOCTh OPraHU3MOB U €€ OTHOCUTEIBHOCTBY,
«Kputepun Buga», «Bugbl-gBoitHukn», «CTpykTypa BuUga B npupozae», «CrmocoOsl
BunooOpasoBanus», «l'eorpaduueckoe BHI00Opa3zoBaHMe TPEX BUIOB  JIAHBIIICIHY,
«DKOJIOTUYECKOE BHUJ000pa3oBaHKUE BUAOB CUHMI, «llomurmionasl pacrenuit», «KamycTHo-
peAeUHbINA THOPUITY.

Ob6opynoBanue: repbapun pacTeHUH, KOJUIEKLIMM HACEKOMBIX, Uyuena NTHIl U 3Bepei ¢
IIPUMEpPAMHU pa3IMYHbIX MPUCIOCOOJIEHUH, Yydena NTULl U 3Beped pa3HbIX BUAOB, repOoapuu
pacTeHuil OJIM3KUX BUI0B, 00Pa30BaBIIMXCS PAa3IMUYHBIMU CIIOCOOAMHU.

JlabopaTopHas padora «BpisBiieHHE U3MEHYUBOCTH Y 0COOEH OHOTO BUAA.

JlaGopatopuas padora «lIpucmocoOiieHuss OpPraHu3MoB M HMX OTHOCUTEIIbHAs
11e1ecO000Pa3HOCThY.

JlaGopaTopHas pa6ora «CpaBHEHUE BUIOB 10 MOP(POIOrHYECKOMY KPUTEPUION.

Tema 3. MakpodBoJionus 1 eé pe3yJabTaThl

MeTtob1 3ydeHus Makpo3Boatonuu. [lageonTonornyeckue METOAbl U3y4€HUs IBOJIIOLINH.
Ilepexoanblie GopMbl U PUIOrEeHETHUECKUE PAbI OPIaHU3MOB.

buoreorpagpuyeckue Meronapl uzydeHus osBomonuu. CpaBHeHue ¢Giaopsl U (ayHbl
MaTEPHUKOB M OCTPOBOB. bruoreorpadudeckre odmacti 3eMin. BHIBI-OHIEMUKN U PEITUKTHL.

OMOpHOJIOrMYECKUE U CPaBHUTEIBHO-MOP(OIOTHYECKHE METO/bl HU3y4EHHs! IBOJIIOLUH.
['enernueckue MeEXaHHU3Mbl HBOJIIOLIMKM OHTOI€HE3a M TOSBIICHUS HBOJIIOLIMOHHBIX HOBILIECTB.
I'oMosiornuHble M aHaJIOTHMYHbIE OpraHbl. Py uMeHTapHble opraHbl U aTaBU3Mbl. MOJIEKYISIpHO-
reHEeTHYecKue, OHOXMMUYECKHMEe M  MaTeMaTH4ecKHMe METOAbl H3YYEHHUS  3BOJIOLMHU.
I'omosnoruynsie reHbl. COBpeMEHHBIE METO/IbI TOCTPOEHUS (PUIOTEHETHUECKUX JEPEBBEB.

XPOMOCOMHBIE MYTAllUX U IBOJIIOLUS T€HOMOB.

O6mme 3akoHOMEpPHOCTHM (MpaBwiia) dBOJOUMU. [Ipunyun  cmenvl  YHKYUIL.
Heo6patumocTs sBomtonuu. AjanTuBHas paauaius. HepaBHOMEpHOCTh TEMIIOB 3BOIOIHH.

JdemMoHcTpanuu

[optpetsi: K. M. bap, A. O. KoBanesckuit, ®. Mromiep, 3. ['ekkes.

Tabnuue! u cxembl: «PUIOTEHETUYECKUH P JIOMAAN», «APXEONTEPUKC», «3BEpO3yObIe
smepb», «Creronedans», «Punnodursr», «CemeHHbIe TAOPOTHUKMNY, «buoreorpaduueckue
30HBI 3eminmny», «Jlpelid konTuHeHTOB», «PemukThl», «HawyanpHble cTaguu >MOpPHOHAIBHOTO
pa3BUTHS O3BOHOYHBIX )KMBOTHBIX», «I OMOJIOTHYHBIE U aHAJIOTUYHBIE OpraHbl», «PyIuMeHTh»,
«ATaBU3MBDY, «XPOMOCOMHBIE HAOOpHI YeloBeKa W IIMMIIaH3e», «[ JaBHbIE HaNpaBICHUS
ABOJIIOLIMNY, «O0I1IKe 3aKOHOMEPHOCTH 3BOIOLUI.

OO6opynoBaHue: KOJJIEKIMH, TepOapuM, MYJSDKA HCKOMAEMBIX OCTaTKOB OPTraHU3MOB,
MYJISKA TOMOJIOTUYHBIX, aHAJOTHYHBIX, PYAUMEHTAPHBIX OPraHOB U aTaBU3MOB, KOJIJIEKIUU
HACEKOMBIX.

Tema 4. IIponcxoxkneHne 1 pa3BUTHE JKU3HHA Ha 3emiie

Hayunble TUMOTE3bI NPOUCXOXKIEHUS JKU3HM Ha 3emie. AOHOreHe3 U MaHCIepMUsl.
JloHayuHble TPEICTABICHUSI O 3apOXKACHUU SKU3HM (KpeaunoHH3M). ['Mmoresa MOCTOSHHOTO
camMo3apOo’KJIeHUs KU3HU U €€ onposepkeHue onbitamu ®@. Penu, JI. Cnannannanw, JI. [lactepa.
[TpoucxosxaeHne >Ku3Hu U aCTPOOUOIIOTHSL.



OcHOBHBIE ATanbl HEOpraHUYECKO# BomonnU. [InanerapHas (reojsoruyeckas) BOJIOIHS.
XuMmudeckasi 3BOJOLMS. AOUOTEHHBIM CHHTE3 OPraHUYECKUX BEIIECTB M3 HEOPraHMYECKHUX.
Omnpit C. Mumiepa u I'. FOpu. O6pa3zoBanue moaumepoB u3 MoHOMepoB. KoarepBaTHas rumoresa
A. W. Omnapuna, runore3a nepBuyHoro OynboHa JIk. XomnjaelHa, reHeTHuyeckas rumoresa [ .
Ménnepa. Pu6osumsl (T. Yek) u runoresa «mupa PHK» V. I'nn6epra. @opmupoBanne MemOpan
Y BO3HUKHOBEHHE IPOTOKJIETKHU.

Ucropus 3emnm u mertonbl €€ wu3ydeHus. lVckomaemble OpraHMYeCcKHE OCTaTKH.
I'eoxponomorust u e€ wmeroabl. OrtTHocuUTeNnbHAasT W aOCONIOTHAsE T'EOXPOHOJIOTHS.
I'eoxpoHosornyeckast Kaaa: 0HbI, 3pbl, HEPUOADI, TTOXH.

HavanbHele 3Tanel opranndeckoil 3poaronnu. [losiBiieHHe M 3BONIOLUSA NEPBBIX KIETOK.
OBomronust Metabonu3Ma. BosHukHOBeHHE MepBbIX dSkocucteM. COBpeMEHHbIE MHUKPOOHBIE
OMOTUIEHKM Kak aHajor TepBeIx Ha 3emie coobmiectB. Ctpomartonuthl. I[Ipokapuorsl u
JYKapHOTBHI.

[Ipoucxoxaenue sykapuoT (cuMOMOreHe3). DBONIOIMOHHOE MPOUCXOKICHHE BHPYCOB.
[IpoucxoxaeHne  MHOTOKJIETOYHBIX  OpPraHU3MOB. BO3HUKHOBEHHME  OCHOBHBIX  TPYIIII
MHOT'OKJIETOYHBIX OPIraHU3MOB.

OcHoBHbBIE 3Tambl HBOJIONMU BbICHIUX pacTeHuil. OCHOBHBIE apoMOp(oO3bl pacTEHUI.
Boixon pactenuii Ha cymny. [losiBleHHe CIOpOBBIX pacTeHUH U 3aBO€BaHUE UMU cylIu. CeMEHHbIE
pactenus. [IponcxoxaeHne NBETKOBBIX PACTECHHUIA.

OcHOBHBIE 3Tanbl 3BOJIONMHU >KUBOTHOTO MHpa. OCHOBHBIE apoMOpP(O3bl >KHUBOTHBIX.
Bennckas dayna. KemOpuiickuii B3pbIB — MOSIBIIEHUE COBPEMEHHBIX THUMOB. [lepBbrie Xx0opaoBbIE
*KUBOTHbIC. JKU3HBb B BO/Ie. DBOJIONMS MO3BOHOYHBIX. [Iponcxoxaenne ampuoOuil u penTuiuii.
[IpoucxoxacHne MICKONUTAOMMX W TN, [IpuHmun ximrodeBoro apomopdosa. OcBoeHue
0€CII03BOHOYHBIMY U TTIO3BOHOYHBIMHU YKHBOTHBIMH CYIIIH.

Pa3BuTHe xn3HM Ha 3eMile 110 ApaM U NIEpUOoJaM: apxeH, IPOTEpO30i, Naaeo30Mi, ME30301,
KaifHo30#. O0I11as XapakTeprCcTUKa KIMMaTa U Te0JIOrHuecKux npoieccoB. [losBieHue u paciseT
XapaKTepHBIX OpPraHU3MOB. YTJieoOpa3oBaHUE: €ro YCJIOBHS M BIMSHHME Ha Ta30BbId COCTaB
aTMoC(epBHI.

MaccoBble BBIMUpPAHUS — SKOJOTMYECKHE KpU3UCHI Mpouuioro. [IpuynHbel U cienctBus
MaccoBBIX BbIMHpaHUil. COBpPEMEHHBIN KOJOTHYECKHI KpH3UC, ero ocobeHHocTH. [Ipobrema
COXpaHeHHUs OuopazHooOpas3us Ha 3emiie.

CoBpemeHHas cucTeMa opraHuyeckoro mupa. [IpuHImmsl Kiaccudukay opraHU3MOB.
OCHOBHBIE CUCTEMATHYECKHUE TPYNIIbI OPTaHNU3MOB.

JdemoncTpanuu

[Moptpetsr: ®@. Penu, JI. Cnamnannanu, JI. [lactep, . . Meunuxos, A. 1. Omapun, Jx.
Xonpeitn, I'. Ménnep, C. Musnnep, I'. FOpu.

Tabmuiet u cxemsl: «CxeMa ombita @. Penuy», «Cxema ombita JI. [TacTepa mo u3yueHuto
caMo3apoJeHus xku3Hm», «Cxema omnbita C. Mumepa, I'. FOpu», «3Ttanbl HeopraHuyeckon
sBosoIMMY, «['eoxpoHoiorudeckas mkanay, «HauyanbHble 3Tanbl OPraHUYECKOW SBOJIIOLIMN,
«Cxema 00pa3oBaHMsI SYKApHOT MyTEM CUMOMOTEeHE3ay, «CrucTtema KuBOH mpupoap», «CTpoeHne
BUpYyca», «ApoMopdosbl pacteHuit», «PuHHOPUTH), «OIHOKIETOYHBIE BOAOPOCIHY,
«MHOroknerounsle Bojgopocan», «Mxu», «[lanopotHukn», «I'0JIOCEMEHHBIE PpPACTECHHUS,
«Opranbl IIBETKOBBIX pacTeHui», «Cxema pa3BUTHS >KUBOTHOTO MHpa», «ApomMopdo3bl
KUBOTHBIX», «[Ipocreiimmey, «KumeunononoctHeiey, «llnockue yepBu», «HineHncToHOTHEY,
«PwI0BIY, «3emMHOBOAHBICY, «lIpecmbikarommecs», «lItutpby, «Mnekonurarommue», «Pa3Butne
JKA3HU B apXeUCKOM 3pe», «Pa3BuUTHE KHU3HU B NPOTEPO30MCKON 3pe», «Pa3zBuTue XU3HU B



MaJIe030MCKOM 3pe», «Pa3BUTHE )KU3HU B ME3030MCKOM 3pe», «Pa3BUTHE )KU3HU B KAWHO30MCKOM
ape», «CoBpeMeHHas cucTeMa OpraHuYeCKOro MUPay.

O6opynoBanue: repOapud pacTCHUN pPA3IMYHBIX OTICIIOB, KOJUICKIIMM HACEKOMBIX,
BJIQXKHBIE IpenapaTbl XUBOTHBIX, PAKOBUHBI MOJUIFOCKOB, KOJUIEKLIHUU HIJIOKOXKHX, CKEJEThI
[I03BOHOYHBIX JKMBOTHBIX, Yydella INTUL U 3BEpeHd, KOJUIEKUUU OKaMEHEJIOCTEM, IOJIE3HBIX
HCKOIIAEMBIX, MYJISKA OpPraHM4ECKUX OCTaTKOB OPIaHU3MOB.

Bupryaabnas JjgadoparopHasi padora «MojaenupoBanue onbiToB Musuepa—tOpu mo
M3YYEHHUIO A0MOTeHHOTO CHHTE3a OPraHUYECKUX COCIMHEHHUI B IEPBUYHON aTMOC(epey.

JlabopaTropHasi paGora «/3ydeHue U ONMCAaHHWE HCKONAEMbIX OCTaTKOB JIPEBHUX
OpraHU3MOBY.

IIpakTuyeckas padora «/3yyeHre 0COOCHHOCTEH CTPOCHHSI PaCTCHUHN Pa3HBIX OT/ICIIOBY.

IIpakTnyeckas padora «/3ydyeHne 0cOOEHHOCTEN CTPOEHNUS T03BOHOYHBIX KHUBOTHBIX .

Tema S. IIpoucxoxaeHue 4ea10BeKa — aHTPOINOreHe3

Pa3zpgensl u 3agaun antponosaorud. MeToibl aHTPONOJIOTHH.

CraHoBJIEHUE NIPEICTABICHUI O IPOUCXOXKIECHUU 4YeJOBEKa. PenuruosHbie BO33pEHUS.
CoBpeMeHHbIE HAyYHbIE TEOPUHU.

CxoacTBO 4enmoBeKa € JKUBOTHBIMU. CHCTEMaTHYECKOE TOJOKEHHE  4YeJIOBEKa.
CBugerenbcTBa CXOACTBA 4YeNOBEKAa C JKMBOTHBIMH:  CPAaBHHUTEIBHO-MOP(HOIIOTHYECKHE,
sMOpHoNIornyeckre, (GpU3HONIOro-OMOXUMHUYECKHe, MoBeneHuYecKkne. OTIuuns dYeloBeKa OT
XKUBOTHBIX. [IpsIMOX0K/I€HHE U KOMIUIEKC CBSI3aHHBIX C HMM IPU3HAKOB. Pa3BuTHE TOJI0BHOIO
MO3ra ¥ BTOPOH CUTHAJIIbHOW CHCTEMBI.

JBroKkymiue cuiibl ((hakTopsl) aHTpOIIOreHe3a: OHoIoTnYeckue, connanbabie. COOTHOIICHNE
OMOJIOTMYECKHUX U COIUAIBHBIX (DAKTOPOB B aHTPOIIOTEHE3E.

OcHoBHbIE cTauu aHTpoIorenes3a. PanHue uenoBexkooOpa3Hble 00e3bsHbI (TPOKOHCYIIBI) U
paHHUE MOHTHUBI — OOIIMe MPEAKH YeIOBEKOOOpPa3HbIX 00€3bsiH U J0Jed. ABCTPAIONUTEKH —
JBYHOTHE TPEIKH JIoAcH. UenoBeKk yMenblid, MepBbIe M3TOTOBIEHUS Opyaud Tpynaa. Yenosek
MPSIMOXOJAIIMI U NEepBBId BbIXOA JroAel 3a mpenensl Adpuxu. Yenoek reinenbOeprekuii —
001K IpeOK HeaHIepTaIbCKOT0 YeIoBeKa 1 YeIoBeKa pa3yMHOro. UenoBek HeaH1epTaabCKHi
KaK BUJ JIIOJEH XOJIOAHOTrO Kiaumara. YenoBeK pa3syMHBI COBPEMEHHOIO THIIA, JIEHUCOBCKUI
4eJI0BEK, OCBOEHHE KOHTUHEHTOB 3a npenenamMu Adpuku. [laneorenerruka u najieoreHoOMHKa.

DBOJIOIUS COBPEMEHHOI0 uesjoBeka. EcTecTBeHHBbI OTOOpP B MOMYNSIMAX YeTOBEKa.
MyTanuoHHbIH mporece U noiumopdusM. [lomynaunonHsle BOIHbI, Apeii¢ reHOB, MUTpALUs U
«3(hdexT ocHOBaTENA» B MOMYIISIIHUIX COBPEMEHHOTO YEJIOBEKA.

Yenoseueckue pacel. [loHaTtne o pace. bompmme pacel: eBporneouaHas (eBpasuiickas),
aBCTpaJIO-HErpouHasl (PKBAaTOpHUAJIbHAS), MOHTOJIOUIHAsA (a3MaTCKO-aMepuKaHCKas). Bpems u
MyTH paccelieHus uejoBeka 1o IulaHere. EnuHcTBO 4yenmoBeueckux pac. Hayunas
HECOCTOATENLHOCTh pacu3Ma. [IprcrnocobaeHHOCTh YenoBeKa K pa3HbIM YCIOBUSAM OKpYXKaroIei
cpenbl. Bausinue reorpaduueckoil cpeapl U npeiida reHoB Ha MOp(ONOTHIO M (UZUOIOTHIO
YelioBeKa.

MeXIUCUMIUIMHAPHBIE METOAbl B (U3MYEeCKOl (OMOJIOTHYECKOi) aHTPOIOJIOTHH.
DOBOJNIOIMOHHAsA ~ AHTPOIOJIOTMST M TaJ€OAHTPOIOJOTHS  YEJOBEUECKUX  MOMYJISIIHA.
buocounanbHple  uccneqoBaHMS — NPUPOABI  ueioBeka.  MccienoBaHHME — KOJBOJIOIMH
OMOJIOTMYECKOTO M COLIUAIIBHOTO B YEJIOBEKE.

JdemMoHcTpanuu

IHoprpersr: Y. [JapsuH, JI. JIuku, 4. 5. Porunckuii, M. M. I'epacumos.



Tabmumer u  cxembl: «MeTOasl  aHTPOMONOTUWY», «[ OMOBHOW MO3r  YEIOBEKay,
«YenoBekooOpazHble 00€3bsIHbIY, «CKENeT YeI0BeKa U CKeJeT MUMIan3e», «PyauMeHTs u

aTaBU3Mbl», «JIBIDKyIIME CHUJIBI aHTPOIIOI€HE3a», «OBOJIIOLIMOHHOE JPEBO  YEIOBEKay,
«ABcTpasionurek», «HenoBek ymenslii», «HenoBek IpaMOXOaAIuiny, «/{eHUCOBCKUN YEI0BEK»
«Heanpepranbups», «KpoManboHLb», «IIpenku yenoBeka», «ITambl 3BOIIOLUM YEJIOBEKA»,
«Pacsbl yenoBekay.

Ob6opynoBanue: MyJsHKM OKaMEHEJIOCTEH, MPeIMETOB MaTepUalIbHOW KYJIbTYpPhI MPEIKOB
yesoBeka, penpoaykiuu (pororpadum) kapTuH ¢ MUGOIOTHICCKUMU U OMOJIEHCKIME CIOKETaMU
MIPOUCXOXKACHUSL YelloBeKa, (GoTorpaduu HAXOJOK HCKOMAEMBIX OCTATKOB 4YEJIOBEKa, CKEJET
4eJl0oBeKa, MOJIETb Yeperna 4ejJOoBeKa M yeperna IIMMIAaH3€, MOJEIb KUCTU YEJIOBEKAa U KHUCTH
LIMMIIaH3€, MOJENIH TOPCa MPEIKOB YEI0BEKa.

JlabopaTopHasi pabora «/3ydeHne OCOOEHHOCTEH CTPOCHHS CKeleTa YelIOBeKa,
CBSI3aHHBIX C IPSAMOXOXKIACHUEM.

IIpakTHyeckast padora «/3yyeHue 3K0JI0rMuecKux aJanTauuii 4eJI0BeKa.

Tema 6. Iko10rUs1 — HAyKa 0 B3AHMOOTHOILIEHHUSIX OPTAaHU3MOB U HAIOPraHU3MEeHHBIX
CHCTEM C OKPY:KaloLeil cpeaou

3apoxaeHue W pas3BuUTHE dSKojoruu B Tpyaax A. ['ymbonsara, K. ®@. Pymse, H. A.
CesepuioBa, J. I'ekkensi, A. Tenciau, B. H. CykauéBa. Paznensr u 3agaum skosnoruu. CBsi3b
9KOJIOTUU C APYTUMH HayKaMHU.

Metoast skonorun. [loneBbie HaOMIOACHNUS. DKCIEPUMEHTHI B AKOJIOTHH: MPUPOTHBIC U
nabopaTtopubeie. MonenupoBaHue B SKOJOTHH. MOHUTOPHHT OKPYKAIOIICH Cpellbl: JIOKAIbHBIN,
PETHOHAIBHBIN U TJI00ATBHBIN.

3HauE€HHE SKOJOTHYECKUX 3HAHWM /U1 YeJlOBEeKa. JKOJOTMYECKOEe MHUPOBO33PEHHE Kak
OCHOBa CBsI3€l 4eymoBeyecTBa € Mpupoaod. DOpMHPOBAHHUE SKOJOTHUYECKOW KYyJIbTYpbl U
9KOJIOTMYECKOI rpaMOTHOCTH HACEJICHUS.

JdemoncTpanuu

[Toptpetsr: A. I'ymbonbar, K. @. Pynse, H. A. CeBepiios, J. I'ekkensb, A. Tencnu, B. H.
Cykaués.

Tabmuipr u cxemsl: «Pa3nensl sxonorun», «MeToasl 3kon0runy», «Cxema MOHUTOPHHTA
OKPY>KaIoILEN Cpelb».

JlabopaTopHasi padora «/3ydyeHne MeTo10B FIKOJIOTMUECKUX UCCIEI0BAaHUI.

Tema 7. Opranu3msbl U cpea OOMTAHUS

Okosnoruyeckre (akTopbl W 3aKOHOMEpHOCTHM ux geiictBus. Kiaccuduxarus
9KOJIOTMUECKUX  (akToOpoB:  aOuoTHueckue, OMOTHYECKHe, aHTpomnoreHHsle.  OOmme
3aKOHOMEPHOCTH JielcTBuUS sKoaornyeckux ¢akropos. [IpaBuno muaumyma (K. Ilnpenrens, FO.
JIn6ux). TonepanTHOCTH. DBPUOMOHTHBIE U CTEHOOMOHTHBIE OPTraHU3MBI.

Abunotnyeckue gaxropsl. CBeT Kak skonoruueckuil axrop. JleiicTBue pa3HbIX y4acTKOB
COJJHEYHOTO CIEKTpPa HAa OpPraHU3Mbl. OKOJIOTMYECKHE TPYNNbl PACTEHUH M HKUBOTHBIX 11O
OTHOIIEHHUIO K cBeTy. CurHanbpHas posb ceera. doTonepnoausm.

Temnepatypa kak skonorudeckuil ¢akrop. JleficTBue Temmeparypbl Ha OpraHU3MBI.
IToiKnI0TEPMHBIE U TOMOMOTEPMHBIE OPraHU3Mbl. DBPUTEPMHBIE U CTEHOTEPMHBIE OPTaHU3MBI.

Brnaxxnocts kak skonormueckuit akrop. IIpucnocoOnenus pacteHHil K MoaIepKaHUIO
BogHOTrOo Oamanca. Kiaccudukammss pacteHwii mo OTHOIIEHHWIO K Boje. I[IpucmocoOnenus
KUBOTHBIX K HU3MEHEHHUIO BOJHOTO peXHUMa.



Cpenpl oOuTaHMsI OPraHU3MOB: BOJHAs, HA3€MHO-BO3JYILHAs, MOYBEHHAs, TIyOMHHAas
MOJNOYBEHHAsI, BHYTPHOpPraHu3MeHHas. DU3UKO-XUMUYECKHE OCOOCHHOCTH cpea OOUTaHUS
opranu3moB. [IpucnocoOnaeHuss OpraHu3MoB K KU3HU B Pa3HBIX CpEax.

buonorudeckue putmel. BHemnue u BHyTpeHHUE pUTMBL. CYTOYHBIC W TOAUYHBIC PUTMBI.
[Ipucnoco0aeHHOCTh OPraHU3MOB K CE30HHBIM U3MEHEHHSIM YCIIOBUH JKU3HH.

XKuznennsie dopmbl opranu3moB. [lonstre o xuzHeHHoit gopme. JKusHeHHBIE (HOPMBI
pacTeHMii: JepeBbs, KYCTapHUKH, KYCTApPHUYKH, MHOTOJIETHHE TpaBbl, OJIHOJICTHHUE TpPAaBbI.
XKuznennole (GOpPMBI JKUBOTHBIX: THUAPOOMOHTHI, TE€OOMOHTHI, a’poOHOHTHL. (OcobeHHOCTH
CTpOEHUS 1 00pa3a KHU3HH.

buotnueckue dakroppl. Buasl OMOTHYECKHMX  B3aMMOJICHCTBHI:  KOHKYpEHIUS,
XHUIIHAYECTBO, CUMOMO3 U ero ¢opmel. [lapazutusM, koomnepamus, MyTyajlu3M, KOMMEHCAIU3M
(KBapTUPAaHTCTBO, HaxyeOHMYecTBO). Herpoduueckue  B3aumojeicTBus  (TONHYECKUE,
dopuueckue, (abpuueckue). 3HaUCHUE OUMOTUYECKUX B3aMMOJICHCTBHU MJis CYIICCTBOBAHUS
OpraHu3MoB B cpesie oOouTaHus. [IpuHIUT KOHKYPEHTHOTO UCKITIOUEHHUSI.

JdemMoHcTpauuu

Tabnuipl 1 cxembl: «JKkonorudeckue GakTopb, «CBETOBOM CHEKTP», «IKOJOTHUECKHE
TPYIIIBI )KHBOTHBIX IO OTHOIICHHUIO K CBETY», «TeIIOKPOBHBIE KUBOTHBICY, «X0JIOIHOKPOBHBIE
KHUBOTHBIEY», «DU3NOIOTHYECKNE ANANTAMUA KUBOTHBIX», «Cpelnpl OOMTaHUS OPraHU3MOBY,
«buonoruueckue puTMbl», « Kuznenusie Gopmbl pacTeHH», «Ku3HeHHbIE (OPMBI KUBOTHBIX),
«JKOocUCTeMa IHPOKOJIMCTBEHHOTO Jiecay, «IKOCUCTeMa XBOMHOTO Jiecay, «llemn mutanusy,
«XuuauuectBo», «Ilapazutuzmy», «Konkypenusny, «Cumonosy», «KommeHcanuzm.

O6opynoBanue: TepOapuu pACTCHHA M IKUBOTHBIX, IMPUCIIOCOOJICHHBIX K BIIHMSHHIO
pPa3NMYHBIX  JKOJIOTMYECKHX  (DAaKTOpOB, TepOapuu  CBETONIOOWBBIX, TCHEIIOOWBBIX U
TEHEBBIHOCJIMBBIX PACTEHUH, CBETOJIIOOMBBIC, TECHENIOOMBBIE M TEHEBBIHOCIMBBIE KOMHATHBIC
pacteHust, repOapuu U KOJUIEKLUH TETIOIOUBBIX, 3MMOCTOMKHIX, MOPO30YCTOMUNBBIX pacTeHU,
qyyyejga NTULl U 3Bepei, repbapuu pacTeHUM, OTHOCAIIMXCS K TUrpoduTaMm, Kcepoduram,
Me30(uTaM, KOMHATHBIE PACTEHUS JAHHBIX TPYIII, KOJUICKIIMH )KUBOTHBIX, OOMTAIOIINX B Pa3HBIX
cpemax, TrTepbapuM © KOJUIGKIIMM PACTEHHWH W OIKUBOTHBIX, OOJIAAONUX YepTaMu
MIPUCIIOCOOJIEHHOCTH K CE30HHBIM H3MEHEHMSIM YCJIOBUH JKU3HHM, TepOapuu M KOJJIEKIUU
pacTeHMii U KUBOTHBIX Pa3IMYHBIX KU3HEHHBIX (OPM, KOJIIEKIUU KUBOTHBIX, YIaCTBYIOIINX B
Pa3MYHBIX OMOTHYECKUX B3aUMOJICHCTBHUSX.

JlaGopaTopHas padora «BpIsgBieHHe IPUCTIOCOOIEHU OPraHU3MOB K BIUSTHUIO CBETa.

JlabopaTtopnasi pabora «BpIsiBIEeHHE TNPUCTOCOOJICHUM OPraHW3MOB K BIUSHHIO
TeMIepaTypbI».

JlabopaTopnasi padora «AHATOMHYECKHE OCOOCHHOCTH PACTEHUW M3 Pa3HBIX MECT
oOUTaHHSNY.

Tema 8. Iko0rust BUAOB U MONMYJISIIUA

DKOJIOTUYECKHE XapaKTePUCTUKU MOMyIsiuu. [lomymnsmust kak Onolorudeckasl cucTeMa.
Pons HeomHOpoaHOCTH Cpenbl, GU3HUYECKUX OaphbepoB M OCOOCHHOCTEH OWOJIOTHH BHJIOB B
(bopMHPOBaHUN POCTPAHCTBEHHON CTPYKTYphI nomynsaunii. OCHOBHBIE MOKA3aTENIN MOMYIISIUH:
YHUCJIEHHOCTb, IUIOTHOCTh, BO3PAaCTHAs U TOJIOBasi CTPYKTypa, POXKAAEMOCTh, MPUPOCT, TEMII
pocTa, CMEpTHOCTh, MUTPAIIHSI.

Okonorndeckas CTpykTypa momyisimud. OTeHKa YHCICHHOCTH TOMyIsuu. J[nHamuka
MOMYJISIIUK U €€ peryisnus. buotndeckuii moTeHIMan Nonynsauud. MoaenupoBaHue THHAMUKA
nonysiiuy. KpuBble pocTa YuCIEHHOCTH momysiiuu. KpuBble BoDKMBaHUS. Perymsius



YUCJIEHHOCTH TMOMYJSIIMMA: poiib (AaKTOPOB, 3aBUCALIMX W HE 3aBUCAIIMX OT IUIOTHOCTH.
Dkonornyeckue crpateruu BuaoB (- u K-ctpaterun).

[Tonatue 00 »sKoyorMyeckoil HUIIE BuAa. MecrtooOuTanue. MHOromepHas MOJEINb
skonornyeckor Humm JIx.M. Xaruuncona. Pazmepsl sxonorndeckoil Hum. [loreHunaneHas u
peain30BaHHAs HULIU.

Bun xak cucrema nomyssiuii. Apeansl BUAOB. Buabl M UX JKM3HEHHBIE CTPATErMH.
DKOJIOTHYECKUE SKBUBAJICHTHI.

3aKOHOMEPHOCTH TOBEJCHMS W MWIpaluid JKMBOTHBIX. buoiormdeckue WHBa3uu
YYy>KEPOJIHBIX BUJIOB.

JdemMoHcTpanuu

[Toptpert: Ix. . XaT4ynHCOH.

Tabnuis! 1 cxeMbl: «KOJIOTHUECKUE XapaKTEPUCTUKU Nonysiuuny, «IIpocrpancTBeHHas
CTpyKTypa nonyisauun», «Bo3pactHbele nupamMuapl nonyiasiuun», «CKOPOCTh 3aceleHUs
MOBEPXHOCTU 3e€MJIM Pa3IMYHBIMU OpraHu3dmMammy», «Mogjenb skojormyeckod Humm Jx. U.
XaTYnHCOHA.

O6opynoBanue: repdapuu pacTeHUM, KOJUIEKIINH ;KUBOTHBIX.

JlaGopaTopHas padora «IIpucrnocoOneHus ceMsiH paCTeHUH K pacCeICHUION.

TeMa 9. DkoJ0rHd cO00IIECTB. JKOJOTHUYECKHE CHCTEMBI.

CooOmiectBa opranu3moB. buoreHo3 u ero cTpykrypa. CBsi3u MeXIy OpraHu3Mami B
ouoreHose.

Okocucrema Kak OTkpeitas cucrtema (A. JDx. Tencnm). DyHKUIMOHANBbHBIE OJIOKH
OpPraHU3MOB B 3KOCHUCTEME: MPOIYLEHThl, KOHCYMEHTBI, PEAYIEHTH. Tpoduyeckue ypOBHHU.
Tpoduueckue nenu u cetu. AGuoruueckue 070Kk dKocucTeM. [[0UBBI M MBI B AKOCHCTEMAX.
KpyroBopot BewecTB 1 OTOK 3HEPTUU B IKOCUCTEME.

OcHoBHbIE MTOKa3aTeNM 3KocucTeMbl. buomacca n npoaykuus. DKoJI0rHYeCKUEe TUPAMU/IBI
qrceln, OMOMacChl U YJHEPTHH.

Junamuxa sxocucmem. Kamacmpoguuecxkue nepecmpotixu. @nykmyayuu. HanpaBieHHbIe
3aKOHOMEpPHBIE CMEHBI COOOIIECTB — CyKileccuu. [lepBUUHbIE U BTOpUYHBIE CYKLECCUU U HX
IPUYUHBL.  AHTpPONOIE€HHbIE BO3JIEHCTBMS Ha cykueccuu. KimmakcHoe —cooOIecTBo.
bropa3znoobpasue 1 NoJHOTa KPyroBOpOTa BELIECTB — OCHOBA YCTOMYHMBOCTH COOOIIECTB.

[IpuponHbie 3KOCHCTEMBL. JKOcucmembl 03€p U pek. IKocucmemvl Mopeu U OKEeaHos.
Oxocucmemvl mynop, necos, cmenet, NyCmoltb.

AHTpOIIOTEHHBIE  AKOCUCTEMBI.  Arposkocuctema. ArpoueHo3. Pazauuua Mexay
AQHTPOIIOT€HHBIMH U MIPUPOJIHBIMU SKOCUCTEMAMHU.

VYpboskocucrembl. OCHOBHBIE KOMIIOHEHTHI ypboskocucteM. ['opoackas diopa u ¢ayHa.
CunanTponu3auus ropojackoi ¢Gaynsl. buonormueckoe U XO3SICTBEHHOE 3HAu€HUE
arpo’KOCHUCTEM U yPOOIKOCUCTEM.

3aKOHOMEPHOCTH (POPMUPOBAHUSI OCHOBHBIX B3aUMOAECHUCTBUI OPraHU3MOB B SKOCUCTEMAX.
Ponb xackaonozo sghghexma u 6u00s-30ughuxamopos (kiouesvix 6u008) 8 YYHKYUOHUPOBAHUU
akocucmem. IlepeHOC PHEPrUM M BEIIECTB MEXKIY CMEXHBIMU SKOCHUCTEMaMH. Y CTOMYHMBOCTH
OpPraHM3MOB, MOMYJISIUI M OSKOCUCTEM B YCIOBHUAX €CTECTBEHHBIX U aHTPONOIEHHBIX
BO3JICHCTBUM.

Mexanuzmvl  8030eticmeus  3a2psA3HEHULl  PA3HLIX  MUNO8 HA  CYOOP2AHUIMEHHOM,
OpP2AHUBMEHHOM, NONYJIAYUOHHOM U  IKOCUCMEMHOM VPOBHAX, OCHOBbl IKOJIOSUYECKO2O
HOPpMUPOBAHUSL AHMPONO2EHHO20 6030elicmeus. MeTol0N0Tuss MOHUTOPUHTA €CTECTBEHHBIX M
AHTPOIOTEHHBIX SKOCUCTEM.



JdemMoHcTpanuu

[Toptpet: A. Ix. Tencnm.

Tabmuiet u cxembl: «CTpyKTypa OMOIIEH03a», «DKOCHUCTEMA MHUPOKOJIMCTBEHHOTO JIeCay,
«JKocucTeMa XBOHWHOro Jjeca», «DYyHKIHOHAIbHBIE TPYHIbl OPraHU3MOB B 3KOCHCTEME»,
«Kpyrosopor BemectB B 3Kkocucteme», «llemm mnuTaHus (mactOuIHAas, JETPUTHAs),
«QKoJIOTUYECKasi MUPaMUa Ynucen», «IKoJorudyeckas nupamuga OuomMaccoly, «IKOJIOruyecKas
nupamuia sHepruny», «O6pazosanue 6onotay, «IlepBuunas cykueccus», «Boccranosnenue neca
Iociie moXapa», «JKocrucreMa o3epa», «ArpoueHos», «KpyroBoport BELIECTB U IOTOK SHEPTHH B
arporeHose», «IIpumepsl ypoosIKOCHCTEM.

Ob6opynoBanue: repbapuu pacTeHUM, KOJUIEKIMM HACEKOMBIX, uyuesia NTULl U 3BEpei,
repOapu KyJIbTYPHBIX U AUKOPACTYIIUX PACTEHUH, aKBapUYM KaK MOJIENIb SKOCUCTEMBI.

IIpakTnyeckas padora «/3ydyeHue u onucanue ypO0o3KOCHCTEMBI».

JlaGopaTopHas padora «/3ydeHune pazHooOpa3ust MEIKUX IMOYBEHHBIX WICHUCTOHOTHX B
Pa3HbIX IKOCHCTEMAX ).

IKCKypeusi «IKCKypcHs B THIIMYHBINA OmoreoreHos (B ayOpaBy, Oepe3HsK, €IbHUK, Ha
CYXOJIOJIbHBIN MM TOMMEHHBIH JIyT, 03ep0o, 00JI0TO)».

IKCKypeust «IKCKypCUs B arpO3KOCHCTEMY (Ha MOJI€ WIH B TETUIMYHOE XO3SIMCTBO)».

Tema 10. Buocdepa — riiod6anbHasi IKoCHCTEMA

buocdepa — obmennanerapHas o0ojouka 3eMiH, /i€ CYIIECTBYET WIIU CYyIIECTBOBaiIa
*u3Hb. PazButue npencrasienuii o buocdepe B Tpynax J. 3rocca. Yuenue B. U. Bepuaackoro o
o6uocdepe. Obmactu 6mocdepsr u e€ coctas. JKuBoe BemecTBO OMocQepsl U ero PyHKIUH.

3aKOHOMEPHOCTH CcyIiecTBOBaHUsl Onocdeprbl. OcodeHHOCTH OMOChEephl Kak IIo0aTbHON
skocuctembl. JluHamuueckoe paBHOBecue B Ouochepe. KpyroBopoTel Bemects U
OHOreoXMMHYECKHe HUKIBI (Yriiepo/a, a3oTa). PUTMHUUHOCTS siBieHui B 6uocdepe.

3oHanbHOCTh OHochepsl. [lonsTue o Onome. OcCHOBHBIE OMOMBI CYIIU: TYHJIpa, XBOMHbIE
Jeca, CMEIIaHHbIE U IIMPOKOJIMCTBEHHBIE JIeca, CTENH, CaBaHHBI, MYCThIHU, TPOIMUYECKHE Jieca,
BbICOKOTOphsi. Kilumatr, pacTUTeNbHBIN U )KUBOTHBIM Mup 6MoMoOB cymn.CTpykTypa U QyHKIHS
KHBBIX CUCTEM, OIIEHKA UX PECYPCHOI0 MOTEHIMaIa U OMOCPepHBIX (YHKIIHHA.

JdemoncTpanuu

IToptpetsr: B. 1. Bepnanckuii, O. 3rocc.

Tabmuuer u cxemsl: «I'eoctepsl 3emnn», «Kpyropopot azora B npupone», «Kpyrosopor
yriaepoaa B npupoae», «KpyroBopor kuciopoja B npupojae», «KpyroBopor Bojabl B IPUPOIE»,
«OcHoBHBIE OMOMBI cylny, «KinMmarnyeckue nosica 3emnny, «Tyaapay, «Taiiray, «CMmenianHbii
necy, «llupoxonucTBeHHsbll aecy, «Crenby», «CaBanHa», «IlycTeiHay, « Tponnueckuii gecy.

Ob6opynoBanue: repdbapun pacTeHU pa3HbIX OMOMOB, KOJUIEKIIMU )KUBOTHBIX.

Tema 11. YesioBek u OKpyka0as cpena

DKolornyeckue KpHU3UChl M WX MpUuYuHBL. BoszneiictBue uenoBeka Ha Ouocdepy.
3arpsi3HeHue BO3AYIIHOM cpebl. OXpaHa BO3ayXa. 3arpsi3HEHUE BOAHOM cpebl. OXpaHa BOJHBIX
pecypcoB. Pazpymienue noussl. OxpaHa IOYBEHHBIX pecypcoB. MI3mMeHeHe KiinMara.

AHTpONIOreHHOE BO3/IEHCTBUE HAa PACTUTENBHBIN U )KUBOTHBINA MUp. OXpaHa pacTUTEIBHOTO
u KUBOTHOro Mupa. OCHOBHblE NpPUHIUINBI OXpaHbl npupoisl. Kpacueie kauru. Ocobo
oxpansiemble npupoubie Tepputopun (OOIIT). boTannueckue caabl U 300JI0TUYECKUE TAPKH.

OCHOBHBIE IPUHILIMIIBI YCTOMYNBOTO Pa3BUTHUS YEJIOBEUECTBA U NMpUPOAbl. PanmoHanbHOE
IPUPOJIONIONB30BAaHUE M COXpaHEHHE OMOJIOTHYecKoro paszHooOpasusi 3emun. OOmue
3aKOHOMEPHOCTH II00ABHBIX SKOJIOTHYECKUX KpU3UCcOB. OCOOEHHOCTH COBPEMEHHOTO KpHU3Hca
U €ro BEpOSATHBIE MOCIIECTBUSI.



Pa3BuTHe METOJOB MOHMTOPMHTA pPa3BUTUS OMACHBIX TEXHOTCHHBIX IMPOIIECCOB.
Cucmemnvle uccnedosanus nepexooa K pecypcocbepezaroujell U KOHKYPEHMOCNOCOOHOU
sHepeemuxe. buonocuueckoe pasnoobpaszue u b6uopecypcvl. Hayuonanonvie ungopmayuontole
cucmemsl, obecneuusaowjue OOCMYNn K UHGOpMaAyuUU NO COCMOSHUIO OMOENbHBIX BU008 U
akocucmem. OCHOBbL IKOpeadbUIUMayuy IKOCUCMeM U cnocobo8 60pbObL ¢ OUONOBPEHCOEHUAMU.
Pexoncmpyxkyusa mopckux u HazemHbIX 3KOCUCmEM.

JdemMoHcTpanuu

Tabmupt u  cxembl: «3arpsizHeHHe aTtMmocepbl», «3arps3HeHue TUApocepb»,
«3arpszHeHue nouBk», «IlapaukoBsIi 3 dekT», «Ocobo oXpaHseMbIe TPUPOTHBIC TEPPUTOPUNY,
«Mopenu yrpaBisieMOro MUpa.

Ob6opynoBanue: Gororpaduu OXpaHIeMbIX pacTeHUH U )KUBOTHBIX KpacHoit kauru Poccuiickoii
®enepanun, KpacHol KHUTH pervoHa.



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBI 110 BUOJIOI'N
HA YPOBHE CPEJHET'O OBIIEI'O OBPA30BAHMUA

JIMYHOCTHBIE PE3YJIBTATHBI

OI'OC COO ycraHaBimWBaeT TpPeOOBaHUS K pe3yjbTaTaM OCBOCHHUS OOYyJaroluMUCS
MPOTrpaMM CPeAHEro O0IIero 00pa3oBaHMs: TMYHOCTHBIE, METANIPEIMETHBIC U TIPEAMETHBIC.

B cTpykType JMYHOCTHBIX PE3YyJIbTAaTOB OCBOEHHUS IPOrpaMMBbl IO OMOJIOTHMHU BBIJIEIEHbI
CIICAYIOIIME  COCTAaBIIAIONIME: OCO3HAHWE OOYYAIOIIUMHCS  POCCHICKONW  TpakJaHCKON
UJCHTUYHOCTH — TOTOBHOCTH K CaMOpPa3BUTHIO, CAMOCTOSITEIBHOCTH M CaMOOIpEAeNICHUIO,
Haiuyue momusayuu K OOYYEHHIO OHWOJIOTUU, yeleHanpasieHHoe passumue BHYTPEHHUX
yOeXXKIEHHI JIMYHOCTH HAa OCHOBE KIIFOYEBHIX IIEHHOCTEH M MCTOPUYECKHX TPAJAULUN Pa3BUTHUSA
OMOJIOTUYECKOTO 3HAHUS, 20MOBHOCMb U CHOCOOHOCMb OOYYAIOUINXCS PYKOBOJICTBOBATHCS B
CBOCH  JEATENbHOCTH  IEHHOCTHO-CMBICIIOBBIMH  YCTAHOBKAMM, MPHUCYIIUMU  CHUCTEME
OMOJIOTMYECKOTO  OOpa3oBaHWsl, Haluuyue NPABOCO3HAHUS  DKOJOTHYECKOW  KYIbTYpHI,
CnOCcobHOCMU CMA8UMb TIETTN U CTPOUTH KU3HEHHBIE TUIAHBI.

JIM4HOCTHBIE PE3yabTaThl OCBOCHUS MPOrpaMMbl 110 OMOJIOTUU JOCTUTAIOTCS B €IUHCTBE
y4eOHOW M BOCIHTATEIbHON AEATEIbHOCTH B COOTBETCTBUHM C TPAJAULMOHHBIMU POCCHHUCKUMU
COLIMOKYJIbTYPHBIMH, UCTOPHUYECKUMH U AYXOBHO-HPABCTBEHHBIMHU LIEHHOCTSMHU, MPUHSATHIMHU B
o0IIecTBe TpaBWIAMH W HOPMaMH IIOBEICHUS M CIIOCOOCTBYIOT MpoIleccaM CaMOIO3HAHUS,
CaMOBOCIIUTAHUS M CaMOPA3BUTHSI, PA3BUTUSI BHYTPEHHEH MO3UIIMH JUYHOCTH, MMATPUOTHU3MA U
YBOKEHUSA K 3aKOHY M TMPABOMOPSAKY, YENIOBEKY TpyAa U CTaplieMy MOKOJIEHHIO, B3aUMHOI'O
YBOXKEHUSA, OEpPEe)KHOr0  OTHOIICHHWS K  KyJIbTYpHOMY  HAcClIeIUI0 U TPaTUIUsIM
MHOTOHAallMOHAJIBHOTO Hapozaa Poccuiickoit @enepannn, NPUPOAE U OKPYKAIOLIEH Cpee.

JIM4HOCTHBIE Pe3yNbTaThl OCBOCHUS yueOHOTro npeaMera «brojaorus» JoMKHBI OTpaXxkaThb
TOTOBHOCTb M CIIOCOOHOCTH OOY4YaOLIUXCsl PYKOBOJCTBOBATHCS COPMHPOBAHHOW BHYTpEHHEH
MO3ULIMEN JIMYHOCTH, CHUCTEMOW LIEHHOCTHBIX OpPHUEHTAlMi, TO3UTHUBHBIX BHYTPEHHUX
yOEXKIEHUM, COOTBETCTBYIOLIMX TPAJUIMOHHBIM IIEHHOCTSIM  POCCHUHCKOro  OOIlEecTBa,
paciivpeHe >KU3HEHHOIO OIbITa M OIbITa JEATENIbHOCTH B IPOLECCE pealn3aliid OCHOBHBIX
HalpaBJI€HUN BOCIIUTATENbHOM JIEATEIbHOCTH, B TOM YUCJIE B YAaCTHU:

1) rpasaaHCKOro BOCIIMTAHMSA:

cOPMUPOBAHHOCTh TPAKIAHCKOW TMO3UIUU  OOYyYarolerocs Kak AaKTUBHOTO U
OTBETCTBEHHOT'O 4JIEHa POCCUICKOT0 00IECTBa;

OCO3HAHHWE CBOMX KOHCTUTYLIMOHHBIX TMpaB M O0O0s3aHHOCTEH, YBa)KEHHE 3aKOHAa U
IIPaBOIIOPSIIIKA;

TOTOBHOCTb K COBMECTHOM TBOPYECKOH NEATETBLHOCTH NMPU CO3JaHUU YUEOHBIX MPOEKTOB,
pelIeHnr yuyeOHbIX U T03HABATeNbHbIX 33/1a4, BBIMOIHEHUH OMOJIOTHYECKUX SKCIIEPUMEHTOB;

CIIOCOOHOCTh ~ OTPEACNATh COOCTBEHHYIO TIO3UIIMIO 110 OTHOIICHHIO K SIBJICHUSM
COBPEMEHHOM KU3HU U 00BIACHATD €€;

YMEHHE YUYUTHIBATH B CBOMX JICHCTBUSX  HEOOXOJUMOCTh  KOHCTPYKTHBHOTO
B3aUMOJICHCTBUS JTIOJIEH C Pa3HBIMU YOKIECHUSIMH, KyIbTYPHBIMU IIEHHOCTSIMUA U COIIMATbHBIM
MOJIOKEHUEM;

TOTOBHOCTh K COTPYIHHYECTBY B TIPOILIECCE COBMECTHOIO BBINMOJIHEHHUS Y4YEeOHBIX,
MO3HABATENbHBIX M HCCIEAOBATENIbCKUX 3a7a4, YBAXXKUTEJIBHOIO OTHOLIEHHWS K MHEHUIO
OIIOHEHTOB P 00CYKIEHUU CIIOPHBIX BOIIPOCOB OMOJIOIMYECKOTO COJIEPKaHuUs;

TOTOBHOCTh K TYMaHUTAPHOM U BOJIOHTEPCKOM 1€ATEIbHOCTH;



2) NIAaTPHOTHYECKOT0 BOCTIMTAHUSI:

c(hOpMHUPOBAHHOCTh POCCUHUCKON IPakIaHCKOW MICHTUYHOCTH, TAaTPUOTHU3MA, YBOKECHHS K
CBOEMY HApoJay, YyBCTBAa OTBETCTBEHHOCTH mepel PoauHoOl, ropaoctu 3a CBOMl Kpail, CBOIO
Ponuny, cBoOM A3BIK U KYJBTYPY, IPOILLUIOE U HACTOSIIEE MHOTOHAIIMOHAIBLHOTO Hapoa Poccuu;

LIEHHOCTHOE OTHOILIEHHUE K IPUPOJHOMY HACJIEINIO U MAMITHUKAM IIPUPOJbL, JOCTUKEHUSIM
Poccuu B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUSX, TPY/IE;

CIOCOOHOCTH OIICHUBATh BKJIAJ] POCCUMCKUX YUEHBIX B CTAHOBIICHUE U Pa3BUTHE OMOJIOTHH,
MOHUMAaHUS 3HAUYEHUs OMOJOTMU B NO3HAHMM 3aKOHOB MPHUPOABI, B JKM3HH YEJIOBEKa H
COBPEMEHHOI'0 00IECTBA;

ujeiHast yOe:KIEHHOCTh, TOTOBHOCTH K CIIY)KCHHIO 1 3amuTe OTeuecTBa, OTBETCTBEHHOCTh
3a ero cynap0y;

3) TyXOBHO-HPABCTBEHHOT0 BOCITUTAHMSA:

OCO3HAHUE JIyXOBHBIX LEHHOCTEMN POCCUICKOTO Hapona;

c(hOpMUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHMSI, STHUECKOT 0 MIOBECHHUS;

CIOCOOHOCTH OIICHUBATh CUTYAIIMIO U PUHUMATh OCO3HAHHBIE PELICHHS, ODUEHTUPYSICh Ha
MOpPaJIbHO-HPaBCTBEHHbBIE HOPMBI U IEHHOCTH;

OCO3HaHHUE JINYHOTO BKJIJ[a B TOCTPOCHHUE YCTOMYHMBOTO OYAyLIEro;

OTBETCTBEHHOE OTHOIIEHUE K CBOUM POJUTENSAM, CO3JaHUIO0 CEMbU HA OCHOBE OCO3HAHHOI'O
MPUHATUSA HEHHOCTEN CEMEUHOM )KM3HU B COOTBETCTBHUM € TPAAUIMAMHU HapoaoB Poccuu;

4) 3CTeTHYECKOT0 BOCIIMTAHUSI:

ACTETUYECKOE OTHOIICHUE K MUPY, BKIIIOYAsl ICTETUKY ObITa, HAYYHOTO U TEXHUUYECKOTO
TBOPUYECTBA, CIIOPTA, TPYAQ, OOIIECTBEHHBIX OTHOILICHU;

MMOHMMAaHKE YMOLIMOHAJIBHOT'O BO3/IEUCTBUS )KMBOU MPUPOJIbI U €€ HEHHOCTH;

TFOTOBHOCTh K CAMOBBIPAYKEHUIO B Pa3HbIX BUJIaX UCKYCCTBA, CTPEMIJICHUE MPOSBIATH
KauyecTBa TBOPUYECKOM JTMYHOCTH;

5) ¢usnyeckoro BocnuTaHHS, (OPMHUPOBAHHMA  KYJbTYPbl  3/0POBbSI M
IMOIMOHAIBLHOIO 0JIArONoJyYns:

MOHMMAaHKUE W peau3alus 30pOBOro U 6e30macHoro odpasza >KU3HH (3I0pOBOE MUTAHUE,
cOOJTI0/IeHNE TUTUEHUYECKUX TPaBUJI U HOPM, COAJaHCUPOBAHHBIM PEXXHUM 3aHSATHUN M OTHbIXA,
perynsipHasi (u3UYEeCKas aKTUBHOCTH), OEpPEXKHOTO, OTBETCTBEHHOTO U KOMIIETEHTHOTO
OTHOIICHUS K COOCTBEHHOMY (PU3UYECKOMY M IICUXUIECKOMY 3/I0POBBIO;

MOHMMAaHWE [IEHHOCTH TMPaBWJI HWHIUBUAYAIBHOTO W KOJUJIEKTUBHOTO 0O€30MacHOro
MOBEJICHUS B CUTYAIUsAX, YTPOXKAIOIINX 3I0POBBIO M KU3HU JIFOCH;

OCO3HAHUE TOCJIEICTBUI W HEMPHUSATHS BPEIHBIX MPUBBIUEK (YMOTPEOJIEHUS aJKOTOJIA,
HapKOTHUKOB, KYpEeHUS]);

6) TPy10BOT0 BOCIIMTAHUSI:

TOTOBHOCTH K TPY/y, OCO3HAHNE IIEHHOCTH MacTepCTBa, TPYI0TIO0HE;

TOTOBHOCTb K aKTUBHOM JESATEIHHOCTH TEXHOJIOTHYECKON M COIMATBLHON HAIPABICHHOCTH,
CIOCOOHOCTH MHUITUUPOBATH, IJIAHUPOBATH K CAMOCTOSITEIIbHO BBITIONHATH TAKYIO €S TEILHOCTD;

MHTEpeC K pa3nuyHbiM chepam mpodecCHOHANBLHON AeITeTbHOCTH, YMEHHE COBEpIIATh
OCO3HAHHBIN BBIOOpP Oynyiel mpodeccuu 1 pealn30BbIBaTh COOCTBEHHBIC KU3HEHHBIC TUTAHBI;

TOTOBHOCTh M CIIOCOOHOCTh K 00pa30BaHUIO U CaMOOOpA30BaHUIO Ha MPOTSHKEHUH BCEH
KU3HH;

7) 3K0JIOTHYeCKOro BOCITUTAHMA:

9KOJIOTUYECKH 11eTIeCO00pa3HOe OTHOIICHHUE K MPUPOJIE KaK UCTOYHUKY KU3HHU Ha 3emiie,
OCHOBE €€ CYIIIECTBOBAHHS;



MOBBIIIEHUE YPOBHS 3KOJOIMUECKOW KYJIbTYpbI: NPHOOPETEHHE OIbITa IIAHUPOBAHMS
IIOCTYIIKOB ¥ OLICHK! MX BO3MOKHBIX ITOCIEACTBUN JUUIsl OKPYXKAIOLIEH Cpeabl;

OCO3HAHME TJIO0ATBPHOIO XapaKTepa HKOJOTHYECKMX NpoOJIeM M IMyTed HX pelieHHS,

CIOCOOHOCTh UCIOJB30BATh NPUOOPETaeMble IPU U3yYEHUN OMOJIOTUHU 3HAHUSA U YMEHUS
IpU PEUICHUU TNPOOJIeM, CBA3aHHBIX C PALMOHAIBHBIM IPHPOJOIOIB30BaHUEM (COOII0ACHNE
IIpaBWJI NOBEIEHUS B NPUPOJE, HAIIPABJICHHBIX HA COXPAaHEHHE PaBHOBECHUS B IKOCHCTEMAX,
OXpaHy BUJIOB, YKOCHUCTEM, OHOChEpHI);

aKTUBHOE HENPHUATHE [EHCTBUM, NPHUHOCALIMX Bpel OKPYXKAIOIIEeH NPUPOJHOWU Cpene,
YMEHHUE TPOTHO3HPOBATH HEOIArONPHUSATHBIE SKOJIOTUYECKHE IMOCIEICTBUS NPEANPHHUMAEMBIX
JENCTBUN U NIPEAOTBPAILATD UX;

HaJIMYUE Pa3BUTOrO SKOJIOIMYECKOIO MBILIUICHHS, HKOJIOTMYECKON KyJbTYpBI, OIBITa
NESATEIbHOCTH  3KOJIOTUYECKOW  HANpaBICHHOCTH, YMEHHS pYKOBOJCTBOBaTbCSI HMH B
[I03HABATECJIIbHOW, KOMMYHUKATHUBHOM M COLMAJIBHOW IIPAKTUKE, TOTOBHOCTHM K YYacTHIO B
IIPAKTUYECKON JEATEIBHOCTH YKOJIOIMUECKOM HAIIPaBJIEHHOCTH;

8) HeHHOCTH HAYYHOTO MIO3HAHMS:

C(OPMHUPOBAHHOCTE MHUPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY  YPOBHIO
pa3BUTHA HayKd M OOIIECTBEHHOM MpPAaKTUKM, OCHOBAHHOTO Ha JHUAIOre KyJbTyp,
CIOCOOCTBYIOIIETO OCO3HAHHIO CBOETO MECTA B TIOJIHUKYIHTYPHOM MHUPE;

COBEPLICHCTBOBAHNUE S3bIKOBOM M UNTATEJIBCKON KYJIBTYPBI KaK CpPEICTBAa B3aUMOACHCTBHS
MEXy JI0JbMU U MIO3HAHUS MUDA;

MOHMMaHKe crnenu(uku OMOJOTMM KaK HAayKH, OCO3HaHHUS €€ ponu B (HOPMUPOBAHHU
palMOHAIBHOI'O HAyYHOI'O MBIIIJIEHUS, CO3aHNUHU LIEJIOCTHOTO MIPECTABICHHs 00 OKpYKarolLieM
MHUpE KaK O €IUHCTBE IPUPOJbI, 4YEJOBEKa M OOLIeCTBa, B MO3HAHUM TNPUPOIHBIX
3aKOHOMEPHOCTEN U pelIeHUH NpoOIeM COXpaHEHHs IPUPOJTHOTO PAaBHOBECHS;

yOEeXKAEHHOCTh B 3HAUMMOCTHU OHMOJIOTHM JUIsl COBPEMEHHOM HUBUIM3ALUMHN: 00ecTieueHUs
HOBOT'O YPOBHSI Pa3BUTHUSI MEIUIIMHBI, CO3/IaHUE MEPCHEKTUBHBIX OMOTEXHOJOTHH, CIIOCOOHBIX
pemaTb pecypcHble IpoOaeMbl pa3BUTHS YEIOBEUECTBa, MOUCKA MyTell BBIXOAA U3 TTI0OAIBHBIX
9KOJIOTMUECKUX Mpo0sieM U o0ecnieueHus nepexoja K yCTOMUMBOMY pa3BUTHIO, PAllMOHAIIBHOMY
HCIOJIb30BAHHUIO IPUPOIHBIX PECYPCOB U (POPMUPOBAHNIO HOBBIX CTAHIAPTOB KU3HHU;

3aWHTEPECOBAHHOCTh B MOJYYEHUU OMOJOIMYECKMX 3HAHUM B IEJSAX MOBBINICHUs OOIIeH
KYJIBTYpbl, €CTECTBEHHO-HAyYHOH TpPAMOTHOCTH, KaK COCTaBHOM YacTh (YHKIHOHAIBHON
IrPaMOTHOCTH 00y4aromuxcs, GopMUpyeMoii TpH U3y4EeHUH OUOJIOTHY;

MMOHMMAaHHUE CYIIHOCTH METOJOB II03HAHUS, HCIOJb3YEMBIX B E€CTECTBEHHBIX HayKax,
CIIOCOOHOCTH HCIIOJIb30BAaTh IIOJydyaeMble 3HAaHUS I aHajdu3a M OOBSCHEHUS SBJICHUN
OKpY’KaloIIero MUpa M HPOUCXOJAIIMX B HEM H3MEHEHWMH, yMeHHue JenaTb O0OOCHOBAHHBIE
3aKJIIOYEHHsST Ha OCHOBE HAy4YHBIX ()AaKTOB M HMMEIOIIUXCSA JAaHHBIX C IEJbl0 TOJy4eHHs
JIOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITEJIbHO HCIOJIb30BaTh OHOJIOTUYECKUE 3HAHUS [UISl PELICHHS
po0JieM B peasibHbIX KU3HEHHBIX CUTYALINSX;

OCO3HAaHHE LIEHHOCTH HAyYHOW IESITEIBbHOCTH, TOTOBHOCTh OCYLIECTBIIATH IMPOEKTHYIO U
HCCIIEIOBATENbCKYIO ASITEIbHOCTh MHIMBUYalIbHO U B TPYIIIIE;

TOTOBHOCTh U CIIOCOOHOCTh K HENpPEpPHIBHOMY OOpa30BaHUI0 U CaMOOOpa3oBaHHIO, K
aKTUBHOMY TIOJYyYEHUIO HOBBIX 3HAaHUH MO OWOJIOTMM B COOTBETCTBUU C IKU3HEHHBIMU
NOTPeOHOCTAMHU.

METAINIPEAMETHBIE PE3YJIBTATHI



MeramnpeaMeTHble pe3ysbTaThl OCBOEHUs ydeOHOro mnpeamMera «buonorus» BKIIOYAIOT:
3HauMMble i1 (QOPMHUPOBAHHUSA MHPOBO33PEHHUS  OOYYAIOLIMXCA  MEKAMCLUIUIMHAPHBIE
(MexIpeIMeTHBIE) 00LIIEHAYYHbIE TOHATHS, OTPAYKAIOLIUE 1IEIOCTHOCTh HAYYHON KapTHUHBI MUpa
U crenu(uKy METOJI0B MO3HAHUS, UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (BELIECTBO, YHEPTHS,
SBJICHHE, IPOLECC, CUCTEMa, Hay4HbI (aKT, NPUHLUI, TUIOTE3a, 3aKOHOMEPHOCTb, 3aKOH,
TEOpHsi, UCCIIEOBaHUE, HAOJIOJEHUE, U3MEpPEHHE, SKCIEPUMEHT U JIpyrue); YHUBEpCaJlbHbIE
yueOHbIe neiicTBUs (NO3HABaTeNbHbIE, KOMMYHHKATUBHBIC, PETYJISATUBHBIE), 00ECIIEUNBAIOIINE
(dhopMupoBanre (QYHKIHOHATHHONW TPAMOTHOCTH M COIMAIBHONH KOMITETEHIIMH OOy4YarOlIUXCs;
CIIOCOOHOCTh oOy4aromuxcst HCII0JIb30BATh OCBOEHHBIE MEXIUCIUTUTMHAPHEIE,
MHUPOBO33pDEHUYECKHE 3HAHUS M YHHUBEpCaJbHble YdeOHbIE [EHCTBHMS B I103HABaTEIbHOH H
COLMAJIbHOW IIPAKTHUKE.

B pesynprare wn3ydyeHus OMONOIMHM Ha YpPOBHE CpegHero oOmero oOpa3oBaHUS Yy
oOyuatomerocsi OyayT copmupoBaHbl MO3HABATEIBHBIC YHHBEPCAIBHBIC YYCOHBIC JCHUCTBUSA,
KOMMYHHUKATHBHBIC YHUBEPCAIbHBIC Y4eOHBIC JCHCTBHS, pETYISTHBHBIE YHUBEPCAIbHBIC
y4ueOHbIe JefCTBUS, COBMECTHAs JESITEIbHOCTD.

MeramnpeaMeTHbIe pe3ysibTaThl OCBOEHHsI IPOTrpaMMBbl CpeiHEro oOuiero odpazoBaHMs
JIOJKHBI OTPaKaTh:

OBJ1ajieHNe YHUBEPCAIbHBIMH Y4eOHBIMH II03HABATEIbHBIMU e CTBUSIMU:

1) 6a3oBble JIOrHYeCKHe IeHCTBHSL:

CaMOCTOSITENIbHO (OPMYJIMPOBATh M aKTYaJIU3MpPOBaTh IMpoOJIeMy, paccMarpuBarh €€
BCECTOPOHHE;

UCIOJIb30BATh P OCBOCHUM 3HAHUH IPUEMBI JIOTHYECKOT0 MBILIUIEHUS (aHAIU3a, CUHTE3a,
cpaBHEeHHs, Kiaccupukauu, 0O00OIIeHHUs), PACKPBIBATH CMBICT OHOJOTHYECKUX MOHATHIM
(BBLAETIATH UX XapaKTepHble MPU3HAKHU, YCTAHABIMBATh CBSA3U C IPYTUMU MOHATHIMM);

OIpeNIeNIATh LEeNU JACATeNbHOCTH, 337aBas IMapaMeTpbl U KPUTEPUH HX JOCTHIKCHMS,
COOTHOCHUTB PE3YyJIbTaThl ACSITEILHOCTH C TIOCTABJICHHBIMU IIENISIMU;

HCIOJIb30BaTh OHOJOTHYECKUE MOHATHS s OOBSICHEHMsS] (AKTOB U SBIECHUH >KUBOH
HIPUPOJIBI;

CTPOUTH JJOTMYECKHE PACCYKCHUS (MHAYKTHBHBIE, IeAYKTUBHBIE, IO aHAJIOTHH ), BBISBIIATD
3aKOHOMEPHOCTH W MPOTHBOPEUYHS B PACCMATPUBAEMBIX SIBICHUSX, (DOPMYyITHUPOBATH BBHIBOJBI H
3aKJIIOUEHNUS;

NPUMEHATh CXEMHO-MOJIENIbHbBIE CPEJCTBA AJIS MPEICTaBICHUS CYILECTBEHHBIX CBs3eH U
OTHOLICHUH B M3Y4aeMbIX OHMOJIOTMYECKMX OOBEKTaX, a TaKKe MPOTHBOPEUYMI pazHOro poja,
BBISIBIICHHBIX B PA3JIMYHBIX HH()OPMAIIMOHHBIX HCTOYHHUKAX;

pa3pabatbIBaTh IJIaH peLIeHUs MPoOIeMbl ¢ YIETOM aHaIN3a UMEIOIIUXCSl MaTepruaIbHbIX
Y HEeMaTepUalIbHBIX PECYPCOB;

BHOCHUTh KOPPEKTHBBI B JESATEIBHOCTb, OLEHHBATH COOTBETCTBUE PE3YJBTATOB IIEIISM,
OLIEHUBATh PUCKH MOCIEICTBUN ACSITETbHOCTH;

KOOPJIMHUPOBAaTh M BBINIOJHATH pPabOTy B YCIOBHUSIX pEAIbHOIO, BUPTYaJbHOTO U
KOMOMHHPOBAHHOTO B3aUMOJICHCTBUS;

pa3BHUBaTh KPEaTUBHOE MBILUICHUE TIPU PEILIEHUH KU3HEHHBIX MPoOIeM.

2) 6a30BbIe HCCIEI0BATEIbCKHE IeHCTBHS:

BJIa/IETh HaBBIKAMH Yy4e€OHO-HCCIIEIOBATENbCKON M MPOEKTHOM NesATENIbHOCTH, HaBbIKAMHU
paspelieHus: nmpodsieM, CHoCOOHOCTBIO M TOTOBHOCTBIO K CaMOCTOATEIBHOMY MOMCKY METOJIOB
peleHusl MPaKTUYECKUX 3a/1a4, IPUMEHEHHIO Pa3IMYHbIX METO/I0B TIO3HAHUS;



WCIOJIb30BaTh pa3jUYHble BUABl JEATEILHOCTH MO MOJIYYEHHIO HOBOTO 3HAHUS, €ro
MHTEpPIpETAINH, MPeo0pa3oBaHNI0 U MPUMEHEHHIO B Y4E€OHBIX CUTYaIUsX, B TOM YHCIE IpU
CO3/IaHUU YYEOHBIX U COLIMANIBHBIX MPOEKTOB;

(dbopMUpOBaTh HAYYHBIA THUI MBIILJICHUS, BIaJeTh HAYYHOU TEPMUHOJIOTUEH, KITFOUEBBIMU
MOHATHSIMH U METOJIaMU;

CTaBUTh U (OPMYTUPOBATH COOCTBEHHBIC 3aJaud B 0Opa30BaTEIbHON NEATEIHHOCTH U
KU3HEHHBIX CUTYalHsIX;

BBISIBJISITH MPUYMHHO-CIICCTBEHHBIE CBA3M M AaKTyaJlH3UpOBaTh 3ajlady, BbIIBUraTh
TUIOTE3Y €€ pellieHus, HaXOAUTh apTyMEHTHI JIJIs I0Ka3aTeIbCTBA CBOUX YTBEPXKACHUMN, 3a]1aBaTh
napaMeTpsl U KPUTEPUU PEIICHHUS,

aHAJTM3UPOBATH MOJYYCHHBIC B X0/I€ PEIICHHUS 3a/1a41 PE3YIIbTaThl, KPUTUYECKU OLIEHUBATh
UX IOCTOBEPHOCTH, IPOTHO3UPOBATH U3MEHEHUE B HOBBIX YCIOBHSIX;

JaBaTh OLEHKY HOBBIM CUTYaIlUSIM, OIICHUBATh IPUOOPETEHHBIN OIIBIT,

OCYILIECTBIAThH IIEJICHANIPABICHHBIN MOUCK MEpPEeHOca CPEACTB M CIIOCOOOB JEHUCTBUS B
podecCHOHATTLHYIO CPEy;

YMETh TEPEeHOCUTh 3HAHHMA B I[IO3HABATEIBHYI0 M  IPAKTHUECKYIO  00JacTu
KHU3HENIEATSITBHOCTH;

YMETh HHTETPHUPOBATH 3HAHUS U3 PA3HBIX MMPEJAMETHBIX 001acTel;

BBIBUTATh HOBBIC WJEH, MpeIsiaraTb OPUTMHAIBHBIE TOJIXOJbl U pPEIIEeHUs, CTaBUTh
MpoOJIeMBI U 3aJ1a4H, JOIYCKAOIUe albTePHATUBHBIC PELICHUS.

3) pa6ora c undopmanueii:

OpPUEHTHPOBATHCS B Pa3NUYHBIX MCTOYHHMKAX HH(OpMamuu (TekcTe y4eOHOro mocoowus,
HAyYHO-TIOMYJISIPHOMN JHUTEepaType, OMOJIOrMUECKUX CIOBAPSIX M CIPABOUYHUKAX, KOMIBIOTEPHBIX
0a3ax maHHBIX, B VIHTEepHeTEe), aHAIM3UPOBAThH HH(DOPMAIMIO PA3IMYHBIX BUAOB U (opm
MPEJCTaBICHNS, KPUTUIECKH OIICHUBATh €€ JOCTOBEPHOCTh U HETIPOTHBOPEUNUBOCTH;

(dbopMynupoBaTh 3ampoChl U TMPUMEHSATh pPA3NUYHBbIE METONBI TpPU TOUCKE U O0TOOpe
Oouosornueckoi nHpopmalu, HeoOX0AUMOM JIJIsl BBIMTOJTHEHHUST YI€OHBIX 3a/1a4;

MPUOOPETaTh OIBIT HCIIOJB30BAHMS HH(POPMAIIMOHHO-KOMMYHHKATUBHBIX TEXHOJIOTHIA,
COBEPIIEHCTBOBATH KYJIBTYPY aKTUBHOTO HCIIOJIH30BAHMUS PA3IIMYHBIX IOMCKOBBIX CHCTEM;

CaMOCTOSITENTLHO BBIOMPATh ONTUMAIbHYIO (OpMY TpEICTaBICHHUS OHOIOTHYECKON
nHpopmanuu (cxemsl, rpaduKH, JUarpaMmmbl, TaOIHIbI, PUCYHKH U JIPYTroe);

WCIIOIb30BaTh HAYYHBIA S3BIK B KaueCTBE CpEACTBAa Mpu padboTe C OUOIOTHYECKOM
nH(poOpMaNel: MPUMEHATh XUMHUYECKHEe, (DU3UYECKHEe W MATeMaTUYCCKUE 3HAKU U CHUMBOJIBI,
dbopmynbl, a0OpeBHAaTypy, HOMEHKIATypy, HCIIOIb30BaTh M MPeoOpa3oBBIBATH 3HAKOBO-
CUMBOJIMYECKUE CPEICTBA HATJISATHOCTH;

BIIQJICTh HABBIKAMH pPACIO3HABAaHWS W 3aIMUTBl  WHMOpManuu, WHPOPMAITMOHHON
0€30MMacCHOCTH JTUYHOCTH.

OBiajieHne YHUBEPCAJIbHBIMA KOMMYHUKATHBHBIMU 1€ CTBUSIMM:

1) obmenue:

OCYIIIECTBISATh KOMMYHHKAIIMHM BO BCeX cdepax KM3HU, aKTUBHO Y4aCTBOBATh B JUAJIOre
WIH JACKYCCHHU TIO CYIIECTBY OOCYXKIaeMOW TeMbl (YMEHHE 33/aBaTh BOIIPOCHI, BBHICKA3bIBAThH
CYXIIEHUS OTHOCHUTEJBHO BBINIOJHEHHS TIpeajiaraeMoil 3ajadd, YYHUTHIBATh WHTEPECH H
COTJIACOBAHHOCTH TTO3UIUI IPYTUX YIaCTHHUKOB THAIIOTA HITH TUCKYCCHH);

pacrmo3HaBaTh HeBepOallbHBIE CpelcTBa OOIICHUS, MOHUMAaTh 3HAYEHHE COLUATBHBIX
3HAKOB, MPEANOCHUTOK BOZHUKHOBEHHUSI KOH(DIUKTHBIX CUTYallui, yMETh CMATYaTh KOH(JIUKTHI U
BECTH II€PETOBOPHI;



BJIAJIeTh PA3JIMYHBIMU CHloco0aMM OOIIEHUS U B3aMMOAEHUCTBUS, NOHUMAaTh HaMEpPEHUs
ApYTUX JIOAEH, IPOSIBIATh YBaXUTEIbHOE OTHOLIEHNE K COOECETHUKY U B KOPPEKTHOH (opme
(bopMynMpOBaTh CBOU BO3PAKEHUS;

pa3BEPHYTO W JIOTUYHO M3J1araThb CBOX0 TOYKY 3PEHMS C HCIIOJIB30BAHHEM SI3BIKOBBIX
CPEICTB.

2) coBMeCTHAasI 1eSITeIbHOCTD:

IIOHMMAaTh M HMCIIOJIb30BaTh IPEUMYIIECTBA KOMAHIHOW U MHIUBUAYaJIbHON paOOTHI Ipu
peleHr OMoIoruyeckol npodsieMsl, 000CHOBBIBATh HEOOXOAMMOCTb IPUMEHEHHS I'PYIIOBBIX
(dbopM B3aMOACHCTBHS MPH PEIICHUH Y4eOHOM 3a1auu;

BBIOMPATh TEMATUKY M METOJbl COBMECTHBIX NIEHCTBUU € y4€TOM OOIIMX MHTEPECOB U
BO3MOKHOCTEH KaKJI0TO WICHA KOJIJICKTHUBA,;

IIPUHUMATh LEJIM COBMECTHOW JCSITEIBHOCTH, OPraHM30BBIBATH W KOOPAMHHUPOBATH
JEUCTBHUS 110 €€ JOCTUKEHHUIO: COCTABIIATH IUIaH JEHCTBUN, PACIIPEAEIIATH POJIM ¢ Y4ETOM MHEHMU
YYaCTHUKOB, 00CYK/IaTh PE3yJIbTaThl COBMECTHOM paOOTHI;

OLIEHUBATh Ka4eCTBO CBOETO BKJIaJia U KaKJOr'0 YYaCTHHKA KOMaHJbl B OOLIUI pe3ysibTaT
110 pa3pabOTaHHBIM KPUTEPUIM;

IpeaJIaraTb HOBBIE IIPOEKTHI, OLICHMBATh WAECU C INO3ULHMHM HOBHU3HBI, OPUIMHAIBHOCTH,
MPAaKTUYECKON 3HAUUMOCTH;

OCYILECTBIATh IO3UTUBHOE CTPAaTETMYECKOE IIOBEIEHUE B Pa3IMYHBIX CHUTyalUsX,
IPOSIBJISITH TBOPUECTBO U BOOOpaXKEHHE, ObITh HHULIMATUBHBIM.

OgyajeHne yHHBEPCAJIbHBIMHU PEryJIATHBHBIMH JeHCTBUSIMH:

1) camoopranu3anms:

UCMOJb30BaTh OWOJOTMUECKUE 3HAHUS JUISL BBIABICHHS MHPOOJEeM W HX pelleHHs B
KU3HEHHBIX U Y4€OHBIX CUTYalUsX;

BBIOMpATh Ha OCHOBE OMOJIOTMYECKUX 3HAHUH I1€JIEBbIE U CMBICIIOBBIE YCTAHOBKU B CBOUX
JIEUCTBUAX M TMOCTYNKAX MO OTHOIIEHUIO K >KUBOM MPHUPOJE, CBOEMY 3I0POBBIO M 3I0POBBIO
OKPYXKaIOIIUX;

CaMOCTOSITENIHO OCYILECTBIIATh MO3HABATENIbHYIO JIE€STENbHOCTh, BBIABIATH HPOOIEMBI,
CTaBUTh U (OPMYJIUPOBaTh COOCTBEHHBbIE 33Jayll B 00pa3oBaTENbHON JEATENBHOCTH H
KU3HEHHBIX CUTYalMsIX;

CaMOCTOSITENIbHO COCTABJIATDH IUIAH PELIEHUs MPOOIEMbl C YUETOM HMEIOLIUXCSI PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH M MPEANOYTEHUH;

JIaBaTh OLICHKY HOBBIM CHUTYaLUsIM;

pacipsaTh paMKH y4eOHOTO MpeIMeTa Ha OCHOBE JINYHBIX MPEANOUYTEHU;

JieNiaTh OCO3HAHHBIN BBIOOD, apIyMEHTHPOBATh €ro, OpaTh OTBETCTBEHHOCTD 3a PEILICHHE;

OLICHUBATh MPHUOOPETEHHBIN OIIBIT;

CHoco0CTBOBATh (POPMHUPOBAHUIO U MPOSBICHUIO HIMPOKOM SPYAULIMU B Pa3HbIX 00JaCTIX
3HAHUMN, TOCTOSTHHO MOBBIIIATH CBOM 00pa30BaTENbHBIN U KYJIbTYPHBIH YPOBEHbD.

2) CaMOKOHTPOJIb:

JaBaTh OLEHKY HOBBIM CHUTYyallUsiM, BHOCUTb KOPPEKTUBBI B JEATEIBHOCTb, OLICHUBATH
COOTBETCTBHUE PE3YJIbTATOB LIEISIM;

BJIa/IETh HaBBIKAMH [M03HABATEIbHON pediekcun Kak OCO3HAHUS COBEpIIAeMbIX JEHCTBHIMA
U MBICIIUTEIbHBIX MPOIECCOB, UX PE3YIbTATOB U OCHOBAHUH, UCIIOJIL30BaTh MPUEMBI peQIIeKCUH
JUIsl OLIEHKU CUTYalluH, BBIOOpA BEPHOTO PeIIeHMS;

YMETh OLICHUBATh PUCKU U CBOCBPEMEHHO IPUHUMATh PELICHUS 110 UX CHUKECHUIO;

IIPUHUMATh MOTHUBBI U apTYMEHTBI APYTUX IIPU aHAJIU3€ PE3YIbTATOB JAESITEIBHOCTH;



3) npuHsATHE CeOsl M IPYTHX:

MIPUHUMATD ce0sl, MOHMMasi CBOM HEJIOCTATKH U JJOCTOUHCTBA;

MIPUHUMATh MOTHBBI U a@pTYMEHTHI IPYTHX IIPHU aHAIHU3E PE3yNIbTaTOB AEITEIbHOCTH;

MIpU3HABaTh CBOE IIPABO U MPABO APYTUX HA OMIMOKH;

pa3BUBaTh CIOCOOHOCTH MOHUMATh MUP C MO3UIUH IPYTOro YeJIOBEKa.
MNPEIMETHBIE PE3YJIbTATHBI

[IpenmeTHble pe3ynbTaThl OCBOCHUS COAEp)KaHUS ydeOHoro npenmera «buonorus» Ha
yri1y0J€HHOM ypOBHE OPUEHTHPOBAHbI Ha oOecredeHne NpopuIbHOro 00y4eHus: 00yJaroImuxcs
ouosiornu. OHM BKIIIOYAIOT: crienuduyeckue st OM0JI0ruy HaydyHble 3HAHUS, YMEHHSI U CIIOCOOBI
JeWCTBUI 1O OCBOCHUIO, MHTEPIPETALUU U NPeoOpa30BaHUIO 3HAHUH, BHUIBI ESTEILHOCTH IO
IIOJyYEHHUIO HOBBIX 3HAHMM M MX NMPUMEHEHHIO B PA3IMYHBIX Y4E€OHBIX, a TAKXKE B pEalbHbIX
JKU3HEHHBIX cuTyauusx. [IpenmeTrHsle pe3yapTaTsl IPEACTABICHBI 110 FOJaM U3y4EHUS.

[IpenmerHbIe pe3ynbTaThl OCBOCHUS yaeOHOTO mpeamera «buomorus» B 10 knacce nomxHbl
OTpaxkaTb:

c(OPMHPOBAHHOCTH 3HAHUW O MECTE W POJIM OUOJIOTHH B CHCTEME €CTECTBEHHBIX HAyK, B
(hopMHPOBAaHUM €CTECTBEHHO-HAYYHON KapTUHBI MUPA, B TO3HAHUU 3aKOHOB MTPUPO/IBI M PEIICHUT
poOJIeM PaMOHAIBFHOTO PUPOAONOIB30BAHMUS, O BKIIAIE POCCUHCKUX U 3apyOSKHBIX YUEHBIX B
pa3BUTHE OMOJIOTUH;

BJIaJICHHME CUCTEMOM OMOJOrMYeCKMX 3HAHWMH, KOTOpas BKJIKOYAeT: OCHOBOIOJAraroliue
OMOJIOTUYECKHE TEPMHHBI W TOHATHSA (JKU3HB, KJETKa, OpPraHh3M, METa0OoJH3M, TOMEOCTas,
CaMOpEeryJILts, CaMOBOCIIPOU3BEICHUE, HACIEICTBEHHOCTh, U3MEHUNBOCTb, POCT U Pa3BUTHE),
ouosornueckue Teopuu (kieroyHas Tteopus T. IlIBanna, M. Illneiinena, P. Bupxosa,
XpoMocoMHasi TeopHs HacneAacTBeHHOCTH T. Moprana), yuenus (H. 1. BaBunoBa — o nentpax
MHOT0o00pa3usi U MPOUCXOKIEHHUS KYJIbTYpHBIX PAacTE€HUH), 3aKOHBI (€AUHOOOpa3usi MOTOMKOB
MIEpPBOrO MOKOJIECHUS, PACUIEINIEHUs, YUCTOTHI TaMeT, He3aBUCUMOT0 HacienoBanus ['. Mennens,
TOMOJIOTHUECKUX PSJIOB B HacielcTBeHHOM wu3MmeHunBocth H. WM. Basuiosa), mpuHUIUIBI
(KOMIIIIEMEHTApHOCTH);

BJIa/ICHHE OCHOBHBIMH METOJaMH HAY4YHOI'O IO3HAHUS, UCIOJIB3YEMBIX B OMOJOTHYECKHX
HCCIIEIOBaHUX KUBBIX 00BEKTOB (ONUCaHKEe, U3MEPEHHE, HA0III0/IeHNE, SKCIIEPUMEHT);

YMEHHE BBIACIATh CYLIECTBEHHBIE NPU3HAKU: BUPYCOB, KJIETOK MPOKApUOT U JYKapHOT,
OJTHOKJIETOYHBIX M MHOTOKJIETOYHBIX OpraHW3MOB, B TOM 4Hcie OakTepuii, rpuOOB, pacTeHuil,
KUBOTHBIX U YEJIOBEKa, CTPOEHUSI OPTaHOB M CHCTEM OPraHOB PAaCTEHMM, KHUBOTHBIX, YEJIOBEKa,
MIPOLIECCOB KU3HEACSITENbHOCTH, IPOTEKAIOIIUX B OPraHU3Max PaCTEHU, )KUBOTHBIX U YEJIOBEKa,
OMOJIOTMYECKUX MPOLIECCOB: 0OMEHA BeUIeCTB (METab0IM3M), IPEBPALLCHUs] SHEPTUH, OpPOKEHUS,
aBTOTPO(HOTO U reTepoTpo(PHOro THUIOB MUTAHUS, POTOCHHTE3a U XEMOCUHTE3a, MUTO03a, Mei03a,
ramMeToreHesa, sMOpuoreHesa, MOCTAIMOPHUOHAIBHOTO pa3BUTHS, Pa3MHOXKEHHUS,
WHIUBUAYAIBHOTO pPa3BUTHS OpraHu3Ma (OHTOreHe3a), B3aUMOJICHCTBUS TE€HOB, TeTepo3uca,
HCKYCCTBEHHOT'O 0TOODA;

YMEHHE YCTaHaBJIMBATh B3aUMOCBSI3U MEX]y OpPraHoOMJIaMU KJIETKH M HX (QYHKIUSIMHU,
CTpPOEHHEM KJIETOK pa3HbIX TKaHeW U MX PyHKUUSIMHU, MEXKAY OpraHaMH M CUCTEMaMU OPTraHOB y
pacTeHHuil, >KUBOTHBIX M 4YeJlOBeKa M UX (YHKUUSAMH, MEXIY CHUCTEMaMH OpPraHOB U HUX
GyHKIMAMHU, MEXAy STanaMu oOMeHa BeIIeCTB, 3TallaMH KJIETOYHOTO IMKJIA M >KU3HEHHBIX
LMKJIOB OpPraHW3MOB, JTanamMy 5SMOPHOHAJIBHOIO pPa3BUTUS, TE€HOTUIOM U (PEHOTHIIOM,
(dbeHoTUIoM 1 paxTopamMu cpeabl OOUTaHUS;



YMEHHE BBISBISATH OTIUYMUTEIbHBIE MPU3HAKH KUBBIX CHUCTEM, B TOM YHCIIE PACTCHHI,
KUBOTHBIX U YEJIOBEKa;

YMEHHUE UCIOJIb30BATH COOTBETCTBYIOIINE APTYMEHTHI, ONOIOTHYECKYIO TEPMUHOJIOTHIO U
CUMBOJIMKY ISl I0KA3aTeIbCTBA POICTBA OPraHU3MOB Pa3HBIX CUCTEMATHUUECKUX TPYIIIL;

yMEHHE petatb OMOJIOTHYECKUE 3a/1a4H1, BBISBIISATh IPUIHMHHO-CIIEICTBEHHBIC CBSI3U MEXKY
UCCIIeyeMbIMI OMOJIOIMYECKHMMHU TPOLIECCAaMH M SIBJICHUSMH, JIeNIaTh BBIBOABI U TMPOTHO3BI Ha
OCHOBaHUU MOJYYCHHBIX PE3YJIbTATOB;

YMEHHE BBINOIHITH JIa0OpaTOpHbIE W IMPaKTUYECKHe padoThl, cOO0IaTh MpaBMia MPU
paboTte ¢ yueOHBIM U Ta00paTOPHBIM 000PYIOBAHUEM;

YMEHHUE BBIIBUraTh TUIIOTE3bl, MPOBEPSITh HUX OSKCIEPUMEHTAIbHBIMU CpPEICTBAMH,
bopMyIHpys 1eNb UCCIIeI0BAaHNS, AaHATM3UPOBATh MOIY4YEHHBIC PE3yJIbTaThl U JIeNIaTh BHIBOJIBI;

yYMEHHE y4acTBOBaTh B Y4eOHO-HCCIEA0BAaTEIbCKOM paboTe Mo OMONOruM, 3KOJOTUU U
MeIUIMHE, MPOBOAMMON Ha 0a3e IIKOJBHBIX HAYYHBIX OOINECTB, M MYOJUYHO INPEICTAaBIATH
MIOJIyYE€HHBIE PE3YJIbTAaThl HA YUEHUYECKUX KOH(DEPEHIIMSIX;

YMEHHE OIICHUBATh 3TUYECKHE aCIIEKThl COBPEMEHHBIX UCCIIEI0OBaHUI B 00JaCTH OMOIOTHH
U MEAWIHHBI (KIOHUPOBAaHUE, HCKYCCTBEHHOE OILJIOJOTBOPEHHE, HAIPAaBICHHOE H3MEHEHHE
TreHOMa M CO3/IJaHUE TPAHCTEHHBIX OPTaHU3MOB);

YMEHHE OCYIIECTBISITH OCO3HAHHBIN BBIOOp OynyIieit mpodeccuoHanbHOM NesTEeTbHOCTH B
o0acTi OMOJIOTUH, METUIIMHBI, OMOTEXHOJIOTHH, BETEPUHAPUH, CEITLCKOTO XO3SHCTBA, MUAIIEBOI
MIPOMBINUICHHOCTH, YIIIyOIsATh IO3HABATENBHBIN HHTEPEC, HAMPABICHHBIN HA OCO3HAHHBII BHIOOD
COOTBETCTBYIOIIEH MpodecCHu U MPOJOHKEHHE OHOIOTHYeCKOro 00pa3oBaHus B OpraHU3aIUsaX
cpenHero npo(ecCHOHaTbHOTO U BBICIIETO 00pa30BaHUsI.

[IpenmMeTHbIe pe3yabTaThl OCBOEHUS yueOHOro npenmMera «buonorus» B 11 knacce nomxHbI
OTpaXkaTh:

c(OPMHUPOBAHHOCTh 3HAHUH O MeCTe U PO OMOJIOTUU B CUCTEME €CTECTBEHHBIX HayK, B
(OpMUPOBAHUM COBPEMEHHON €CTECTBEHHO-HAYYHOM KapTHUHBI MHUpPA, B IO3HAHUU 3aKOHOB
MPUPOJABI U PELIEHUHN SKOJIOTMYECKUX MPOOJIEM UYelIOBEYECTBA, a TAK)KE B PELICHUH BOIPOCOB
palMoOHaIBHOTO MPUPOIONIOIB30BaHUA, U B JOPMHUPOBAHUY LIEHHOCTHOT'O OTHOIIEHUS K IPUPO/IE,
O0IIIeCTBY, YEJIOBEKY, O BKJIaZle POCCHUHCKUX M 3apyOeKHBIX Y4YEHBIX-OMOJIOTOB B DPa3BUTHE
OouoJoruy;

YMEHHE BJIa/IeTh CUCTEMON OMOJIOTMYECKUX 3HAHHMM, KOTOpas BKJIIOYAET OINpeNeeHUs U
MIOHMMaHHE CYIIHOCTH OCHOBOIIOJAralONIMX OMOJIOTHYECKUX TEPMUHOB W MOHATUH (BHI,
sKocucTema, Ouocdepa), Ouomormdyeckue TeopuH (dBosrouuoHHas Teopus Y. JlapBuHa,
CUHTeTHYecKass Teopus sBomoonuu), yuyeHus (A. H. CeBepuoBa — 0 MyTAX WU HaIpaBlIECHUSX
sBomtoniuu, B.W. Bepnanckoro — o 6uocdepe), 3akoHbl (reHeTnyeckoro papHoecus Jx. Xapan
u B. BaiinGepra, 3apoasimeBoro cxoactea K. M. bapa), mpaBuna (munumyma 0. JIubuxa,
HKOJIOTUYECKOM MUPaMUIbl SHEPTuH), runoTe3sl (runoresa «mupa PHK» V. I'nnbepra);

yMEHHE BJaJeTh OCHOBHBIMH METOJIaMH HAay4YHOIO II03HAHUS, HCIOJIb3YEMBIMU B
OMOJIOTMYECKUX MCCIE0BAHUAX JKUBBIX OOBEKTOB M HKOCHCTEM (OMUCaHHE, H3MEpEHHeE,
HaOJI0IeHNe, SKCIIEPUMEHT), CIIOCO0aMH BBISBICHHUS U OLIEHKH aHTPOIIOTEHHBIX M3MEHEHUH B
IIPUPOJIE;

YMEHHE BBIJENATh CYIIECTBEHHbIE MPHU3HAKU: BHJIOB, OHMOTEOIIEHO30B, 3KOCHCTEM U
omocdepsl, CTAOMIM3UPYIOMIETO, IBIIKYIIETO U Pa3phIBAIOIIETO €CTECTBEHHOTO OTOOpa,
AJJIONATPUUECKOT0 U CUMIIATPUUECKOTO BHI000pa30BaHMs, BIUSHUS ABWKYIIUX CHJ HBOJIOLUU
Ha TreHO(OH]| MOMYJISALUHU, MTPUCITIOCOOICHHOCTH OPraHU3MOB K Cpeie OOMTaHusl, YepeI0BaHUs
HaIpaBJIEHUH 3BOJIOLUHU, KPYTOBOPOTA BEIIECTB U MOTOKA SHEPTUU B SKOCUCTEMAX;



YMEHHE YCTaHaBIUBATh B3aUMOCBSI3H MEXAY ITPOLIECCAaMH SBOJIIOIMHU, ABMKYIIIUMU CUIaAMH
aHTPONOreHe3a, KOMIIOHEHTAMM pPAa3JMYHBIX OSKOCHUCTEM U MPUCIIOCOONIEHUAMU K HUM
OpPraHHU3MOB;

YMEHHE BBISBIISITh OTIUYUTEIbHBIC MPU3HAKH KUBBIX CUCTEM, IPUCIIOCOOICHHOCTh BUJIOB
K cpene obutaHus, aOMOTMYECKMX M OMOTHMYECKMX KOMIIOHEHTOB 3KOCHUCTEM, B3aMMOCBS3EH
OpPTaHU3MOB B COOOIIECTBAX, AHTPOIIOTC€HHBIX U3MEHEHHH B SKOCUCTEMAaX CBOCH MECTHOCTH;

YMEHHE UCIOJIb30BaTh COOTBETCTBYIOLIUE apTyMEHTHI, OMOJIIOTUYECKYIO TEPMUHOJIOTHIO U
CUMBOJIUKY JUIsl JOKa3aTeJIbCTBA POJACTBA OPIaHMU3MOB pAa3HBIX CUCTEMATUYECKUX TIPYIII,
B3aMMOCBSI3M OPTaHU3MOB M CpeIbl OOWUTAHMs, €AMHCTBA YEJIOBEYECKHX pPacC, HEOOXOIUMOCTH
COXPaHEHUS MHOroo0pasusi BUAOB M IKOCHCTEM KaK YCJIOBHUS COCYILIECTBOBAHUS MPHUPOABI U
YeJI0BEYECTBA;

yMEHHE petatb OMOJIOTHYECKUE 3a/1a4H1, BBISBIISATH IPUIHMHHO-CIIEICTBEHHBIC CBSI3U MEXKTY
UCCIIeyeMbIMI OMOJIOIMYECKHMMHU TPOLIECCAaMH M SIBJICHUSMH, JIeNIaTh BBIBOABI U TMPOTHO3BI Ha
OCHOBaHUU MOJYYCHHBIX PE3YJIbTATOB;

YMEHHE BBIMOJHATH Ja0OpaTOpHbIE M MpaKTHUYecKue paboThl, cOOMIOAATh MpaBuia MpU
pabote ¢ yueOHBIM 1 Ta00paTOPHBIM 000PYIOBAHUEM;

YMEHUE BBIJBUTATh TUIOTE3bl, MPOBEPATh HMX HKCICPUMEHTAIBHBIMU CpPEJICTBAMH,
(bopMyIHpys 1EeNb UCCIIEI0OBAHNS, AaHATH3UPOBATH TIOJTYYEHHBIC PE3YJIbTAThl U JICJIaTh BHIBOJIBI,

YMEHHE Yy4acTBOBAaTh B y4eOHO-HCCIEI0BATEIbCKOM paboTe Mo OWOJIOTHH, SKOJIOTHH U
MEIUIMHE, TPOBOAMMOIN Ha 0a3e IIKOJBHBIX HAYYHBIX OOIIECTB, M IMYOJWYHO IPEICTABIIATH
MIOJIyYE€HHbIE PE3YJIbTAaThl HA YUEHUYECKUX KOH(DEPEHIIMSIX;

YMEHHE OIICHHBATh THUIOTE3bl W TEOPHH O TMPOUCXOXKICHUU >KU3HH, 4YelOBEeKa U
YeNOBEYECKUX pac, O MPUYMHAX, MOCIEACTBHIX M CHOCO0ax MperoTBpalleHus] T1o0aIbHBIX
W3MEHEHHH B Onocdepe;

YMEHHE OCYIIECTBIIATh OCO3HAHHBINA BHIOOP OyayIIei mpodhecCuoHaTbHOU JACSITEIbHOCTH B
o0acT OMOJOTUH, SKOJIOTHH, TPUPOJAONOIB30BaHNUS, MEIULIUHBI, OMOTEXHOJIOTHH, TICUXOJIOTHH,
BETEPUHAPUH, CEITHCKOTO XO3SHUCTBA, MUIIEBON MPOMBIIIJICHHOCTH, YIIyOIsITh MO3HABATEIbHBIN
WHTEpEC, HAIIPaBJICHHBIM HA OCO3HAHHBINA BHIOOP COOTBETCTBYIOIIEH MTPO(PECCHH U TTPOIOHKEHIE
Ouosoruueckoro oOpa3oBaHMsl B OpraHU3alUsAX CPEIHEro Mpo(ecCHOHATBHOTO M BBICIIETO
o0Opa3oBaHHUsl.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KosauuecTBo yacoB DJIeKTPOHHbBIE
Ne H IpakTny (undposbie)
u/n aAauMEHOBaHHE Pa3/1ejIOB H TEM NPOrpaMMbI Bceer KOHTpoﬂbﬂble ecKIe 06pa3OBaTeJIbHLIe
0 padoThI
padoThI pecypcol
1 buonorus kak Hayka
2 JKuBble cuCTEMBI U UX U3yUEHUE 2 1
3 Buosorus kinerku
4 XuMHYecKasi OpraHu3aIusl KICTKH 10 2
5 CtpoeHue v PyHKIIHUU KIETKU 8
6 OOMeH BelecTB U MPEeBpaIlEHUE YHEPTUH B KIIETKE 9 4
7 Hacnencreennas nadopMaius u peanu3ais e€ B KICTKe 9
8 JKU3HEeHHBIN UK KIETKU 6 1
9 Crpoenne u QyHKIIMHA OPTaHU3MOB 17
10 PasMmHOXeHME 1 pa3BUTHE OPTaHU3MOB 8 3
11 I'eneTnka — HayKa O HaCJIECTBEHHOCTH U U3MEHUHUBOCTH 5 1
OpPTaHHU3MOB
12 3aKOHOMEPHOCTH HACIIEICTBEHHOCTH 10 2
13 3aKOHOMEPHOCTH U3MEHUHNBOCTHU 6 2
14 I'enernka yemoBeka 3 1
15 Cenexuust OpraHu3MOB 4 3
16 buoTtexHonorus ¥ CHHTETUYECKast OMOIOTHS 4 1
17 PesepBHoe Bpems 1




OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 102 3 29
11 KJIACC
KoauuecTBo yacoB DJIeKTPOHHbBIE
Ne i/ HaumeHoBaHue pa3/iejioB M TeM NPOTrPaMMbI Koutpoabubie | IlpakTuyeckue (wipposrre)
Bcero oOpa3oBaTe/ibHbIE
padoThI padoThI pecypeni
1 3apoxk/IeHUE U Pa3BUTHE IBOJIOIIMOHHBIX 4
MIPEACTABICHUI B OMOJIOTUH
2 MukposBOTIONHS U €€ pe3ylbTaThl 14 2
3 Makpo3BOTIOIUS U €€ Pe3yIIbTaAThI 6
4 [IpoucxoxaeHne U pa3BUTHE KU3HU Ha 3eMJie 15 1.5
5 [TporcxoxaeHUE YeI0BEKa — aHTPOIIOTCHE3 10 1
DKOJIOTUSI — HayKa O B3aUMOOTHOIIICHUSX
6 OPraHU3MOB M HA/IOPTAaHU3MEHHBIX CUCTEM C 3 0.5
OKpYKarolleu cpenou
Opranusmsl 1 cpefia OOUTaHus 1.5
DKOJIOTHs BUAOB U MOMYJISLINNA 0.5
DKOJIOTHS COOOIECTB. DKOJIOTHYECKUE CUCTEMBI 12 0.5
10 buocdepa — rimobanbHas sKocucTeMa 6
11 UenmoBek U OKpyxaromias cpeaa 6
12 PesepBHOe Bpems 8
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 0 7.5




ITOYPOYHOE IINTAHUPOBAHUE
10 KJIACC

KoaudecTBO 4acoB

Kon Jlar
IIpax
Ne TPOJI a
THYeC DJIeKTPOHHbIEe HH(POBbIE 00pa3oBaTebHbIE
n/ Tema YpoOKa Bceer bHBI H3y4
KHe pecypchl
I 0 e Sor eHH
pado pa s
bl
ThI
4.09
1 bronorm kax KOMILISKCHAS Hayka I KaK 1aCTb 1 1 https://resh.edu.ru/subject/lesson/3827/
COBPEMEHHOTO0 00IIeCTBa
5.09 https://www.youtube.com/watch?v=SoHkTau2BUw
2 JKuBbIE CUCTEMBI U X CBOMCTBA 1 list=PLgU6VDvVRpuoiTLeXcIBiRZ2J0h2BghjUJ
index=1 pp=iAQB
3 YpoBHEBast OpraHu3anus )KUBbIX CUCTEM 1 5.09
11.09
4 VICTOpHST OTKPEITHS M H3YHEHHUS KICTKH. 1 https://resh.edu.ru/subject/lesson/5383/
Knerounas Teopust
MeToab! MOJIEKYJIIPHOM M KJIETOUYHOM OMOJIOTHH. 12.09
[MpakTudeckas padora «M3ydeHrne METOI0B https://www.youtube.com/watch?v=GzTO2vLzyL A
5 KJICTOYHO# Orosioruu (Xxpomarorpadus, 1 1 list=PLqU6VDVRpuoiTLeXclIBiRZ2J0h2BgbhjUJ
anexkTpodopes, AuddepeHnnaibHoe index=4 pp=iAQB
uentpudyruposanue, [1LP)»
12.09 https://www.youtube.com/watch?v=15IV-fy1KLc
6 XUMUAYECKUH COCTaB KIIETKH 1 list=PLgqU6VDVRpuoiTLeXcIBiRZ2J0h2BgbjUJ
index=6 pp=iAQB
18.09
7 MurepanbHbIe BEIECTBA KIETKH, HX 1 https://resh.edu.ru/subject/lesson/5397/

Ouosorunueckas POJib



https://resh.edu.ru/subject/lesson/3827/
https://www.youtube.com/watch?v=SoHkTau2BUw%20list%3DPLqU6VDvRpuoiTLeXclBiRZ2J0h2BqbjUJ%20index%3D1%20pp%3DiAQB
https://www.youtube.com/watch?v=SoHkTau2BUw%20list%3DPLqU6VDvRpuoiTLeXclBiRZ2J0h2BqbjUJ%20index%3D1%20pp%3DiAQB
https://www.youtube.com/watch?v=SoHkTau2BUw%20list%3DPLqU6VDvRpuoiTLeXclBiRZ2J0h2BqbjUJ%20index%3D1%20pp%3DiAQB
https://resh.edu.ru/subject/lesson/5383/
https://www.youtube.com/watch?v=GzTO2vLzyLA%20list%3DPLqU6VDvRpuoiTLeXclBiRZ2J0h2BqbjUJ%20index%3D4%20pp%3DiAQB
https://www.youtube.com/watch?v=GzTO2vLzyLA%20list%3DPLqU6VDvRpuoiTLeXclBiRZ2J0h2BqbjUJ%20index%3D4%20pp%3DiAQB
https://www.youtube.com/watch?v=GzTO2vLzyLA%20list%3DPLqU6VDvRpuoiTLeXclBiRZ2J0h2BqbjUJ%20index%3D4%20pp%3DiAQB
https://www.youtube.com/watch?v=15lV-fy1KLc%20list%3DPLqU6VDvRpuoiTLeXclBiRZ2J0h2BqbjUJ%20index%3D6%20pp%3DiAQB
https://www.youtube.com/watch?v=15lV-fy1KLc%20list%3DPLqU6VDvRpuoiTLeXclBiRZ2J0h2BqbjUJ%20index%3D6%20pp%3DiAQB
https://www.youtube.com/watch?v=15lV-fy1KLc%20list%3DPLqU6VDvRpuoiTLeXclBiRZ2J0h2BqbjUJ%20index%3D6%20pp%3DiAQB
https://resh.edu.ru/subject/lesson/5397/

Oprannydeckue BENecTBa KIETKH — OCIKH.

19.09

https://resh.edu.ru/subject/lesson/3840/
https://www.youtube.com/watch?v=I1KstGzYECKQ

8 fﬁﬁiﬁ;;pfffi :i;’i;ggg:ﬁ z’;;:“e Oenxo ¢ list=PLgU6VDVRpuoi TLeXcIBiRZ2J0h2BghjUJ

index=7 pp=iAQB
19.09 https://www.youtube.com/watch?v=1KstGzYECKQ

9 CoiicTBa, Knaccudukaims U GyHKIIH OSITKOB list=PLqU6VDVRpuoiTLeXcIBiRZ2J0h2BgbjUJ

index=7 pp=iAQB
25.09 https://resh.edu.ru/subject/lesson/3840/

10 OpraHuyecKue BeIecTBa KICTKH — YTIICBOIbI h_ttps://WWW.voutube.c:,omlwatch_? V:nOkHGOAerW
list=PLqU6VDVRpuoiTLeXclIBiRZ2J0h2BgbhjUJ
index=9 pp=iAQB

26.09 https://resh.edu.ru/subject/lesson/3840/

11 OpraHuyecKre BEIIeCTBa KICTKU — JIUITHIbI https://www.voutube.com/watch?\{:hquRQTp\_(b
Y list=PLgU6VDVRpuoiTLeXcIBiRZ2J0h2BgbjUJ
index=10 pp=iAQB

Hyxneunossie kucnotsl. JJHK u PHK. 26.09

12 Jlabopatopuas pabota «Hcciienopane https://resh.edu.ru/subject/lesson/3840/
HYKJICHHOBBIX KHCJIOT, BBIICJICHHBIX M3 KIIETOK
Pa3JInYHBIX OPTaHU3MOBY

13 Crpoenne u pymkuim AT®. Jlpyrue 210 https://resh.edu.ru/subject/lesson/3840/
HykieosuaTpugocdarsl (HTD)
Cexsennponanne JJHK. MeToasl reHOMUKH 340 httpS://WWW'VOUtube'cor.nlwat(:h?\{:BD 6OWhZ.Vf

14 ’ A list=PLqU6VDVRpuoiTLeXcIBiRZ2J0h2BgbjUJ

TPAHCKPUIITOMHKH, TPOTCOMHUKH index=11 pp=iAOB
MeToap!l CTpyKTypHOU OHOJIOTUU 3.10
15 CamocrosrenbHas padota Ne 1 "Xumuyeckuii
cocTaB KJIeTKH"(TecT)
16 Tumne! knetok. [Ipokapuornyeckas KieTka 9.10 https://resh.edu.ru/subject/lesson/1587/



https://resh.edu.ru/subject/lesson/3840/
https://www.youtube.com/watch?v=IKstGzYECKQ%20list%3DPLqU6VDvRpuoiTLeXclBiRZ2J0h2BqbjUJ%20index%3D7%20pp%3DiAQB
https://www.youtube.com/watch?v=IKstGzYECKQ%20list%3DPLqU6VDvRpuoiTLeXclBiRZ2J0h2BqbjUJ%20index%3D7%20pp%3DiAQB
https://www.youtube.com/watch?v=IKstGzYECKQ%20list%3DPLqU6VDvRpuoiTLeXclBiRZ2J0h2BqbjUJ%20index%3D7%20pp%3DiAQB
https://www.youtube.com/watch?v=IKstGzYECKQ%20list%3DPLqU6VDvRpuoiTLeXclBiRZ2J0h2BqbjUJ%20index%3D7%20pp%3DiAQB
https://www.youtube.com/watch?v=IKstGzYECKQ%20list%3DPLqU6VDvRpuoiTLeXclBiRZ2J0h2BqbjUJ%20index%3D7%20pp%3DiAQB
https://www.youtube.com/watch?v=IKstGzYECKQ%20list%3DPLqU6VDvRpuoiTLeXclBiRZ2J0h2BqbjUJ%20index%3D7%20pp%3DiAQB
https://resh.edu.ru/subject/lesson/3840/
https://www.youtube.com/watch?v=nQkH6OAzrIw%20list%3DPLqU6VDvRpuoiTLeXclBiRZ2J0h2BqbjUJ%20index%3D9%20pp%3DiAQB
https://www.youtube.com/watch?v=nQkH6OAzrIw%20list%3DPLqU6VDvRpuoiTLeXclBiRZ2J0h2BqbjUJ%20index%3D9%20pp%3DiAQB
https://www.youtube.com/watch?v=nQkH6OAzrIw%20list%3DPLqU6VDvRpuoiTLeXclBiRZ2J0h2BqbjUJ%20index%3D9%20pp%3DiAQB
https://resh.edu.ru/subject/lesson/3840/
https://www.youtube.com/watch?v=hfwgRQTpYbY%20list%3DPLqU6VDvRpuoiTLeXclBiRZ2J0h2BqbjUJ%20index%3D10%20pp%3DiAQB
https://www.youtube.com/watch?v=hfwgRQTpYbY%20list%3DPLqU6VDvRpuoiTLeXclBiRZ2J0h2BqbjUJ%20index%3D10%20pp%3DiAQB
https://www.youtube.com/watch?v=hfwgRQTpYbY%20list%3DPLqU6VDvRpuoiTLeXclBiRZ2J0h2BqbjUJ%20index%3D10%20pp%3DiAQB
https://resh.edu.ru/subject/lesson/3840/
https://resh.edu.ru/subject/lesson/3840/
https://www.youtube.com/watch?v=BD_6OWhZvfA%20list%3DPLqU6VDvRpuoiTLeXclBiRZ2J0h2BqbjUJ%20index%3D11%20pp%3DiAQB
https://www.youtube.com/watch?v=BD_6OWhZvfA%20list%3DPLqU6VDvRpuoiTLeXclBiRZ2J0h2BqbjUJ%20index%3D11%20pp%3DiAQB
https://www.youtube.com/watch?v=BD_6OWhZvfA%20list%3DPLqU6VDvRpuoiTLeXclBiRZ2J0h2BqbjUJ%20index%3D11%20pp%3DiAQB
https://resh.edu.ru/subject/lesson/1587/

17

CrpoeHue 3yKapuOTUYECKON KIIETKH.
[TpakTuueckas padora «/3ydeHue CBOMCTB
KJIETOYHOM MEeMOpaHbI»

10.10

https://resh.edu.ru/subject/lesson/1588/

18

IToBepXHOCTHBIN anmapar KJIECTKU

10.10

19

HememOpaHHbIe OpraHoOuAbI KJIETKU

16.10

20

[ToryaBTOHOMHBIE OPTaHOU/IbI KIIETKHU:
MUTOXOHJIpHH, TUTacTUubL. JJabopartopHas paboTa
«HMccnenoBanue mia3Moian3a U Aemia3Moin3a B
PACTUTEIBHBIX KIETKAX)»

17.10

https://resh.edu.ru/subject/lesson/3847/

21

Crpoenne u GpyHKIIMH sapa

17.10

22

OI[HOMGM6paHHBIe OpraHouJibl KJICTKH.
HpaKTI/I‘{eCKaH pa60Ta ((I/ISY‘ICHI/IC JABUIKCHU A
OUTOILIaA3MbI B paCTUTCIIbHBIX KJICTKAX»

23.10

23

CpaBHuTENbHAS XapaKTEPUCTUKA KIETOK
sykapuot. JlaboparopHas pabota «M3yuyenue
CTPOEHUS KJIETOK Pa3IMUHbIX OPraHU3MOBY
CamocrosrenbHas padota Ne 2 "Ctpoenue u
(GyHKLIUU OpraHOU 0B KIeTKH"

24.10

24

ACCUMMIISIIIHS ¥ AUCCUMUIISIIIASI — J[BE CTOPOHBI
MmeTaboau3ma. THurbl 0OMeHa BELeCTB.
JlaGopatopHas pabota «M3yueHue
KaTaJIMTUYECKOM aKTUBHOCTH (PEpMEHTOB (Ha
pUMepe aMHJIa3bl WIIA KaTallasbl)»

24.10

https://resh.edu.ru/subject/lesson/2486/

25

DepMEHTAaTUBHBIN XapaKTep peakiuil
KJIETOYHOro MeTabonu3ma. JlaboparopHas pabora
«M3ydyeHnune pepMEeHTaTUBHOTO PACIICTIIICHUS
MIEPOKCH/Ia BOJOPO/IA B PACTUTEIEHBIX U
KUBOTHBIX KJIETKaX)

6.11



https://resh.edu.ru/subject/lesson/1588/
https://resh.edu.ru/subject/lesson/3847/
https://resh.edu.ru/subject/lesson/2486/

26 benku-akTuBaTOpHI M OCTKU-UHTHOUTOPHI 7.11
27 ABTOTpOGHBII TUIT 0OMEHA BEIIIECTB 7.11
28 ®dotocunTes 1311 https://resh.edu.ru/subject/lesson/3917/
29 Xemocwunres. Jlaboparopuas pabora «CpaBHeHHE 14.11
nporeccoB GOTOCHHTE3a M XEMOCUHTE3a»
AmnaspoOHbIe opraHn3Mbl. Busl OpoxeHus. 14.11
30 JlabopatopHas padoTta «CpaBHEHHE IPOIIECCOB
OpOXEHUS U IbIXaHUS»
31 ASPOGHRIC OPraHH3Mbl. ITallbl SHEPIETHICCKOO 2011 https://resh.edu.ru/subject/lesson/3917/
oOMeHa
30 OHeprus MEMOpPaHHOTO TPaIEHTa IPOTOHOB. 2111
Cunre3 AT®: padora npoToHHOU ATd-cruHTa3bI
33 Peakiiuu MaTpuyHOrO CHHTE3a 21.11
34 Tpanckpurnius — mMaTpuuHbiii cuate3 PHK 27.11 https://resh.edu.ru/subject/lesson/5352/
35 TpaHCHAIMS ¥ € STarbl 28.11 https://resh.edu.ru/subject/lesson/3917/
36 Koanposane amutoincior. Pomb pubocom s 2o https://resh.edu.ru/subject/lesson/5352/
O6uocuHTe3e Oenka
37 Opranusaiys reHomMa y MpoKapuoT U DYKapuoT 4.12 https://resh.edu.ru/subject/lesson/3939/

5.12 https://yandex.ru/video/preview/168264230179934
14382?text=%D0%B2%D0%B8%D0%B4%D0%B
5%D0%BE%D1%83%D1%80%D0%BE%D0%BA

MounekynsipHble MEXaHU3MBbI SKCIIPECCUH F€HOB Y %D0%B8%20%D0%BA%20%D1%83%D1%87%
38 sykapuoT. CamocTosiTenbHas padota Ne 3 D0%B5%D0%B1%D0%BD%D0%B8%D0%BA%

"OOMeH BelecTB U HHeprun”

D1%83%2010%20%D0%BA%D0%BB.%20%D0

%BF%D1%80%D0%BE%D1%84.%D0%B1%D0

%B8%D0%BE%D0%BB%D0%BE%D0%B3%D0

%B8%D1%8F%20%D0%BF%D0%B5%D1%82%



https://resh.edu.ru/subject/lesson/3917/
https://resh.edu.ru/subject/lesson/3917/
https://resh.edu.ru/subject/lesson/5352/
https://resh.edu.ru/subject/lesson/3917/
https://resh.edu.ru/subject/lesson/5352/
https://resh.edu.ru/subject/lesson/3939/
https://yandex.ru/video/preview/16826423017993414382?text=%D0%B2%D0%B8%D0%B4%D0%B5%D0%BE%D1%83%D1%80%D0%BE%D0%BA%D0%B8%20%D0%BA%20%D1%83%D1%87%D0%B5%D0%B1%D0%BD%D0%B8%D0%BA%D1%83%2010%20%D0%BA%D0%BB.%20%D0%BF%D1%80%D0%BE%D1%84.%D0%B1%D0%B8%D0%BE%D0%BB%D0%BE%D0%B3%D0%B8%D1%8F%20%D0%BF%D0%B5%D1%82%D1%80%D0%BE%D1%81%D0%BE%D0%B2%D0%B0%20path%3Dyandex_search%20parent-reqid%3D1692270915987150-14778449146126604163-balancer-l7leveler-kubr-yp-sas-163-BAL-1012%20from_type%3Dvast
https://yandex.ru/video/preview/16826423017993414382?text=%D0%B2%D0%B8%D0%B4%D0%B5%D0%BE%D1%83%D1%80%D0%BE%D0%BA%D0%B8%20%D0%BA%20%D1%83%D1%87%D0%B5%D0%B1%D0%BD%D0%B8%D0%BA%D1%83%2010%20%D0%BA%D0%BB.%20%D0%BF%D1%80%D0%BE%D1%84.%D0%B1%D0%B8%D0%BE%D0%BB%D0%BE%D0%B3%D0%B8%D1%8F%20%D0%BF%D0%B5%D1%82%D1%80%D0%BE%D1%81%D0%BE%D0%B2%D0%B0%20path%3Dyandex_search%20parent-reqid%3D1692270915987150-14778449146126604163-balancer-l7leveler-kubr-yp-sas-163-BAL-1012%20from_type%3Dvast
https://yandex.ru/video/preview/16826423017993414382?text=%D0%B2%D0%B8%D0%B4%D0%B5%D0%BE%D1%83%D1%80%D0%BE%D0%BA%D0%B8%20%D0%BA%20%D1%83%D1%87%D0%B5%D0%B1%D0%BD%D0%B8%D0%BA%D1%83%2010%20%D0%BA%D0%BB.%20%D0%BF%D1%80%D0%BE%D1%84.%D0%B1%D0%B8%D0%BE%D0%BB%D0%BE%D0%B3%D0%B8%D1%8F%20%D0%BF%D0%B5%D1%82%D1%80%D0%BE%D1%81%D0%BE%D0%B2%D0%B0%20path%3Dyandex_search%20parent-reqid%3D1692270915987150-14778449146126604163-balancer-l7leveler-kubr-yp-sas-163-BAL-1012%20from_type%3Dvast
https://yandex.ru/video/preview/16826423017993414382?text=%D0%B2%D0%B8%D0%B4%D0%B5%D0%BE%D1%83%D1%80%D0%BE%D0%BA%D0%B8%20%D0%BA%20%D1%83%D1%87%D0%B5%D0%B1%D0%BD%D0%B8%D0%BA%D1%83%2010%20%D0%BA%D0%BB.%20%D0%BF%D1%80%D0%BE%D1%84.%D0%B1%D0%B8%D0%BE%D0%BB%D0%BE%D0%B3%D0%B8%D1%8F%20%D0%BF%D0%B5%D1%82%D1%80%D0%BE%D1%81%D0%BE%D0%B2%D0%B0%20path%3Dyandex_search%20parent-reqid%3D1692270915987150-14778449146126604163-balancer-l7leveler-kubr-yp-sas-163-BAL-1012%20from_type%3Dvast
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https://yandex.ru/video/preview/16826423017993414382?text=%D0%B2%D0%B8%D0%B4%D0%B5%D0%BE%D1%83%D1%80%D0%BE%D0%BA%D0%B8%20%D0%BA%20%D1%83%D1%87%D0%B5%D0%B1%D0%BD%D0%B8%D0%BA%D1%83%2010%20%D0%BA%D0%BB.%20%D0%BF%D1%80%D0%BE%D1%84.%D0%B1%D0%B8%D0%BE%D0%BB%D0%BE%D0%B3%D0%B8%D1%8F%20%D0%BF%D0%B5%D1%82%D1%80%D0%BE%D1%81%D0%BE%D0%B2%D0%B0%20path%3Dyandex_search%20parent-reqid%3D1692270915987150-14778449146126604163-balancer-l7leveler-kubr-yp-sas-163-BAL-1012%20from_type%3Dvast
https://yandex.ru/video/preview/16826423017993414382?text=%D0%B2%D0%B8%D0%B4%D0%B5%D0%BE%D1%83%D1%80%D0%BE%D0%BA%D0%B8%20%D0%BA%20%D1%83%D1%87%D0%B5%D0%B1%D0%BD%D0%B8%D0%BA%D1%83%2010%20%D0%BA%D0%BB.%20%D0%BF%D1%80%D0%BE%D1%84.%D0%B1%D0%B8%D0%BE%D0%BB%D0%BE%D0%B3%D0%B8%D1%8F%20%D0%BF%D0%B5%D1%82%D1%80%D0%BE%D1%81%D0%BE%D0%B2%D0%B0%20path%3Dyandex_search%20parent-reqid%3D1692270915987150-14778449146126604163-balancer-l7leveler-kubr-yp-sas-163-BAL-1012%20from_type%3Dvast
https://yandex.ru/video/preview/16826423017993414382?text=%D0%B2%D0%B8%D0%B4%D0%B5%D0%BE%D1%83%D1%80%D0%BE%D0%BA%D0%B8%20%D0%BA%20%D1%83%D1%87%D0%B5%D0%B1%D0%BD%D0%B8%D0%BA%D1%83%2010%20%D0%BA%D0%BB.%20%D0%BF%D1%80%D0%BE%D1%84.%D0%B1%D0%B8%D0%BE%D0%BB%D0%BE%D0%B3%D0%B8%D1%8F%20%D0%BF%D0%B5%D1%82%D1%80%D0%BE%D1%81%D0%BE%D0%B2%D0%B0%20path%3Dyandex_search%20parent-reqid%3D1692270915987150-14778449146126604163-balancer-l7leveler-kubr-yp-sas-163-BAL-1012%20from_type%3Dvast

D1%80%D0%BE%D1%81%D0%BE%D0%B2%D
0%B0 path=yandex_search parent-
reqid=1692270915987150-
14778449146126604163-balancer-17leveler-kubr-
yp-sas-163-BAL-1012 from_type=vast

Bupycel — BHeKIIeTOUHBIE (hOPMBI KU3HH H 5.12
39 oOyuraTtHele apa3utsl. [IpakTudeckas pabora https://resh.edu.ru/subject/lesson/3939/
«Co3zranue MoielIid BUpycay
40 Bup yCHBUIe 3a007ICBAHMA HCITIOBCKA, KUBOTHEIX, 1112 https://resh.edu.ru/subject/lesson/3939/
paCcTCHUHA
41 HanorexHomornuu B OMOJIOTHHA U MEIULIMHE 12.12
42 JKH3HEHHBIH UK KIIETKH 12.12 https://resh.edu.ru/subject/lesson/3927/
43 Marpuunsriii cuare3 JJTHK 18.12
Xpomocomsl. JlabopaTopnast paborta «M3yuenue 1912 https://WWW.voutube.(Eomlwatch.? V:_kTFSESId.JA
44 XPOMOCOM Ha FOTOBEIX MHKDOTPETIAPATAX !lst:PLqU6VIZ_)vau0|TLeXcIBlRZZJOhZqu juJ
index=13 pp=iAQB
45 JleneHne KIeTKH — MHTO3 19.12 https://resh.edu.ru/subject/lesson/3927/
TuIel KIEeTOK. KapI/IOKI/IHe3 1 OUTOKHUHCE3. 25.12
6 JlabopaTtopHast pabota «Habmronenne Mutosa B
KJIETKaX KOHYMKa KOPEIIKa JIyKa (Ha TOTOBBIX
MUKpoIIpenaparax)»
Pery 11 FKIHEHHOTO WK KIETOK 26.12 https://www.voutube.com/watch?\{:quhESOX_cL
47 Kortporsas paGora Ne 1 "Krerxa" W I|st:PLqU6_\/Dvau0|TLeXcIB|RZZJOhZqu|UJ
index=12 pp=iAQB
48 OpraHu3Mm Kak eJHHOE [EJI0e 26.12 https://resh.edu.ru/subject/lesson/6770/
49 Txanu pactennii. JlJabopaTopHas pa6oTa 15.01

«M3y4yeHne TKaHEeH pacTeHUIN»
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https://yandex.ru/video/preview/16826423017993414382?text=%D0%B2%D0%B8%D0%B4%D0%B5%D0%BE%D1%83%D1%80%D0%BE%D0%BA%D0%B8%20%D0%BA%20%D1%83%D1%87%D0%B5%D0%B1%D0%BD%D0%B8%D0%BA%D1%83%2010%20%D0%BA%D0%BB.%20%D0%BF%D1%80%D0%BE%D1%84.%D0%B1%D0%B8%D0%BE%D0%BB%D0%BE%D0%B3%D0%B8%D1%8F%20%D0%BF%D0%B5%D1%82%D1%80%D0%BE%D1%81%D0%BE%D0%B2%D0%B0%20path%3Dyandex_search%20parent-reqid%3D1692270915987150-14778449146126604163-balancer-l7leveler-kubr-yp-sas-163-BAL-1012%20from_type%3Dvast
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https://yandex.ru/video/preview/16826423017993414382?text=%D0%B2%D0%B8%D0%B4%D0%B5%D0%BE%D1%83%D1%80%D0%BE%D0%BA%D0%B8%20%D0%BA%20%D1%83%D1%87%D0%B5%D0%B1%D0%BD%D0%B8%D0%BA%D1%83%2010%20%D0%BA%D0%BB.%20%D0%BF%D1%80%D0%BE%D1%84.%D0%B1%D0%B8%D0%BE%D0%BB%D0%BE%D0%B3%D0%B8%D1%8F%20%D0%BF%D0%B5%D1%82%D1%80%D0%BE%D1%81%D0%BE%D0%B2%D0%B0%20path%3Dyandex_search%20parent-reqid%3D1692270915987150-14778449146126604163-balancer-l7leveler-kubr-yp-sas-163-BAL-1012%20from_type%3Dvast
https://resh.edu.ru/subject/lesson/3939/
https://resh.edu.ru/subject/lesson/3939/
https://resh.edu.ru/subject/lesson/3927/
https://www.youtube.com/watch?v=-kTF5eSIdJA%20list%3DPLqU6VDvRpuoiTLeXclBiRZ2J0h2BqbjUJ%20index%3D13%20pp%3DiAQB
https://www.youtube.com/watch?v=-kTF5eSIdJA%20list%3DPLqU6VDvRpuoiTLeXclBiRZ2J0h2BqbjUJ%20index%3D13%20pp%3DiAQB
https://www.youtube.com/watch?v=-kTF5eSIdJA%20list%3DPLqU6VDvRpuoiTLeXclBiRZ2J0h2BqbjUJ%20index%3D13%20pp%3DiAQB
https://resh.edu.ru/subject/lesson/3927/
https://www.youtube.com/watch?v=bqGhE5OXcLw%20list%3DPLqU6VDvRpuoiTLeXclBiRZ2J0h2BqbjUJ%20index%3D12%20pp%3DiAQB
https://www.youtube.com/watch?v=bqGhE5OXcLw%20list%3DPLqU6VDvRpuoiTLeXclBiRZ2J0h2BqbjUJ%20index%3D12%20pp%3DiAQB
https://www.youtube.com/watch?v=bqGhE5OXcLw%20list%3DPLqU6VDvRpuoiTLeXclBiRZ2J0h2BqbjUJ%20index%3D12%20pp%3DiAQB
https://resh.edu.ru/subject/lesson/6770/

TkaHu )XKHBOTHBIX U uenoBeka. JlabopaTopHas

16.01

50 . 1
pabora «/3ydyeHue TKaHeH )KUBOTHBIX )
Opransl. Cuctemsl opranoB. JlaboparopHas 16.01
51 pabora «M3y4yeHne opraHoB LIBETKOBOI'O 1
pacTeHwusI»
52 Ornopa Tena opraHnu3MoB 1 22.01
53 JIBYKEHHE OPTaHU3MOB 1 23.01 https://resh.edu.ru/subject/lesson/6769/
54 [lutanue opraHu3MOB 1 23.01
55 [TuTaHue MO3BOHOYHBIX )KUBOTHBIX. 1 29.01
[TuimeBapuTeIbHAS CUCTEMA YeI0BEKa
56 JIpIXaHIe OPraHU3MOB 1 30.01 https://resh.edu.ru/subject/lesson/6759/
57 JlpIxaHue 1Mo3BOHOYHBIX )KUBOTHBIX U YEJIOBEKA 1 30.01
5.02 https://resh.edu.ru/subject/lesson/2489/
58 TpaHCopT BEIIECTB Y OPraHU3MOB 1 https://resh.edu.ru/subject/lesson/6760/
https://resh.edu.ru/subject/lesson/6761/
59 KpoBeHocHast CHCTeMa M03BOHOHBIX KHBOTHBIX 1 002 https://resh.edu.ru/subject/lesson/1581/
U YeJIOBEeKa
60 BeIjieNieHne Y OpraHu3MOB 1 6.02 https://resh.edu.ru/subject/lesson/2217/
61 3amuTa y opraHu3MoB 1 12.02 https://resh.edu.ru/subject/lesson/1580/
62 NMMmyHHas cucteMa yenoBeka 1 13.02
63 Pa3npaxumocTs 1 perysinys y opraHu3MoB 1 13.02
64 T'yMopastbHast peryIiis i SHIOKpHHiAs 1 19.02 https://resh.edu.ru/subject/lesson/2458/
CHCTeMa )KUBOTHBIX U YeJIOBEKa
65 @DopMbI pa3MHOKEHHUSI OPraHU3MOB 20.02 https://resh.edu.ru/subject/lesson/5359/
66 [TonoBoe pasmHO)KEHNE 20.02
67 Meiio3 26.02 https://resh.edu.ru/subject/lesson/3927/



https://resh.edu.ru/subject/lesson/6769/
https://resh.edu.ru/subject/lesson/6759/
https://resh.edu.ru/subject/lesson/2489/
https://resh.edu.ru/subject/lesson/6760/
https://resh.edu.ru/subject/lesson/6761/
https://resh.edu.ru/subject/lesson/1581/
https://resh.edu.ru/subject/lesson/2217/
https://resh.edu.ru/subject/lesson/1580/
https://resh.edu.ru/subject/lesson/2458/
https://resh.edu.ru/subject/lesson/5359/
https://resh.edu.ru/subject/lesson/3927/

68

["ameTorenes. O6pa3oBaHue U Pa3BUTHE TTOJIOBBIX
kieTok. JJaboparopnas pabora «3yuenue
CTPOCHUS ITOJIOBBIX KJICTOK Ha 'OTOBBIX
MUKpOIpenaparax»

27.02

69

WNHpuBuayanbHOE pa3BUTHE OPraHU3MOB —
OHTOI'EHE3

27.02

https://resh.edu.ru/subject/lesson/5630/

70

3akiagKka OpraHoB U TKaHEH U3 3apOJbIILIEBBIX
JIMCTKOB

4.03

https://resh.edu.ru/subject/lesson/5630/

https://resh.edu.ru/subject/lesson/5385/

71

Poct u pa3BuTue xxuBoTHBIX. JJaboparopHas
pabota «BrIsiBIIeHHE TPU3HAKOB CXOJICTBA
3apOIbIIIeH TO3BOHOYHBIX JKUBOTHBIX

5.03

72

Pa3zMHOXEeHHME U pa3BUTHE PACTECHUM.
JlaGopaTtopHas pabora «CTpoeHuE OpraHoB
Pa3MHOKEHHS BBICIIUX pacTeHuil» Ku3HeHHbIE
UKIeI pactennid. CamocrositenibHas padboTa Ne
4"Pa3MHOXEHHUE U pa3BUTHE OPTaHU3MOB"

5.03

https://resh.edu.ru/subject/lesson/5359/

73

HcTopust cTaHOBIEHUS U Pa3BUTHS T€HETUKH Kak
HayKd

11.03

74

OcCHOBHBIE TTOHATHS U CUMBOJIBI TEHETUKH.
JlaboparopHas pabdota «/Ipo3oduna kak 00BEKT
TEHETUUYECKUX UCCIIETOBAHUI

12.03

75

3aKOHOMEPHOCTH HACJIEN0BAaHUS IPU3HAKOB.
Monorubpunnoe ckpeuBanue. [Ipaktuueckas
pabota "V3ydeHue pe3ynbTaToB
MOHOTHOPUAHOTO CKpEIMBaHus y 1p030(Hiib"

12.03

https://resh.edu.ru/subject/lesson/5386/

76

HI/ITOHOFI/I‘-ICCKI/IG OCHOBBI MOHOFI/I6pI/I,Z[HOFO
CKpCIIUBaHUA

18.03

https://resh.edu.ru/subject/lesson/5386/



https://resh.edu.ru/subject/lesson/5630/
https://resh.edu.ru/subject/lesson/5630/
https://resh.edu.ru/subject/lesson/5385/
https://resh.edu.ru/subject/lesson/5359/
https://resh.edu.ru/subject/lesson/5386/
https://resh.edu.ru/subject/lesson/5386/

AHanmmzupyroliee ckpeniuBanue. Henonnoe

19.03

77 1
JOMHUHHUPOBaHHE
Jurubpuanoe ckpenuBanue. [Ipaktuueckas 19.03
78 paborta «/3yueHue pe3ynbTaToB JUrHOPUIHOTO 1 https://resh.edu.ru/subject/lesson/4725/
CKPEIIUBAHUS Y IPO30(DUITBI»
79 Luronormeckue ocHoBk AMruOpHAHOro 1 18.03 https://resh.edu.ru/subject/lesson/4725/
CKpelrBaHus. PelieHue 3a1a4 no reHeTuke
80 CueruieHHOE HaclIeJ0BaHUE ITPU3HAKOB 1 19.03 https://resh.edu.ru/subject/lesson/4755/
81 XpPOMOCOMHas TEOPHSI HACIEICTBEHHOCTH 1 19.03
82 I'eneTunka mona 1 1.04
83 ['eHOTHI KaK LIEJIOCTHAS CHCTEMa 1 2.04
['eHeTHUYECKHUIT KOHTPOJIb PA3BUTHUS PACTEHUA, 2.04
84 JKUBOTHBIX U 4eJIOBeKa Perrenue 3a1a4 mo 1
TCHETHKE.
85 V3MeHYMBOCTD MPU3HAKOB. BUIbI N3MEHYMBOCTH 8.04 https://resh.edu.ru/subject/lesson/5387/
86 Mo auduKanroHHas K3MECHYHBOCTh 9.04 https://resh.edu.ru/subject/lesson/5387/
BapuannoHHbIN psijT ¥ BapHAIIMOHHAS KPHBAs. 9.04
JlabopaTtopHast pabora «HMcciaenoBanue
87 3aKOHOMEPHOCTEH MOIUPUKAIMOHHON 1
u3MeH4nBOCTHU. [locTpoeHue BapuamoHHOTO
pAlla ¥ BapuallMOHHON KPUBOW»
88 Penornmiieckas H3MEHIHBOCTE. 1 104 https://resh.edu.ru/subject/lesson/5387/
KomOuHaTHBHAS H3MEHYHUBOCTh
MyTannoHHast U3MEHYMBOCTh. [IpakTHUecKast 16.04
89 pabota «MyTanuu y 1po30¢puiisl (Ha TOTOBBIX 1 https://resh.edu.ru/subject/lesson/5387/

MHUKpOIpenapaTax)»



https://resh.edu.ru/subject/lesson/4725/
https://resh.edu.ru/subject/lesson/4725/
https://resh.edu.ru/subject/lesson/4755/
https://resh.edu.ru/subject/lesson/5387/
https://resh.edu.ru/subject/lesson/5387/
https://resh.edu.ru/subject/lesson/5387/
https://resh.edu.ru/subject/lesson/5387/

3aKOHOMEPHOCTH MYTAaLlHOHHOT'O IIpoLeCca.

16.04

%0 DOnHreHeTuKa ¥ SIUTeHOMHKA

91 Perternica enosera. Ipaxririecias p?60Ta ce.04 https://resh.edu.ru/subject/lesson/3653/
«CocTaBJeHUE U aHAIN3 POJOCIOBHOI

92 MeToapl METUIIMHCKOU T€HETUKHN 23.04 https://resh.edu.ru/subject/lesson/3653/
3HaYCHUE MEUIIUNHCKON TCHETHKH B 23.04

93 HPEIOTBPAICHUH U JICYCHHUH TeHETHYSCKUX
3a00JIeBaHHIl YETIOBEKA. CAMOCTOsITeIbHAS paboTa
Ne 5 "T'eneruxa"
OcHOBHEbIE MOHATHS celeknuu. JlabopaTopHas 20.04

94 pabota «M3yueHre COpTOB KyJIbTYPHBIX https://resh.edu.ru/subject/lesson/3861/
pacTeHH il ¥ TOPOJ] JOMAIITHHUX KUBOTHBIX)»
MeTob! ceneKIuoHHOM paboThl. JJabopaTopHas 30.04

95 pabota «/3yueHre METOI0B CENICKIMH https://resh.edu.ru/subject/lesson/3861/
pacTeHui»

96 JoCTIACHIS CeleKIIIH PaCTCHIi i PRHBOTHDIX. 005 https://resh.edu.ru/subject/lesson/3861/
[IpakTuueckas padora «IIpuBuBKa pacTeHu»

97 CoxpaHeHue, U3y4YeHHE U HCIOIb30BaHHE 7.05
TEHETHYECKUX PECYPCOB
BHOTEXHONIOrUs KaK HayKa H OTpacib 7.05

98 npousBojcTBa. [IpakTuueckas padota «/3yuenne https://resh.edu.ru/subject/lesson/3939/
00BEKTOB OMOTEXHOIOT I

99 OCHOBHbIC HAITPABJICHUS] CHHTETHYIECKON 13.05
Ounonorumn

100 | XpomocomHas U TeHHas WH)XXEHEepHUs 14.05

101 Menuiuackue ouorexuonoruu KoHtposbHast 14.05

pabota Ne 2 "T'eHeTrka u cenexnus"



https://resh.edu.ru/subject/lesson/3653/
https://resh.edu.ru/subject/lesson/3653/
https://resh.edu.ru/subject/lesson/3861/
https://resh.edu.ru/subject/lesson/3861/
https://resh.edu.ru/subject/lesson/3861/
https://resh.edu.ru/subject/lesson/3939/

102

PeseprHsiit ypok. [ToBTOpenue, 06001meHue,
cucreMaTHu3anus 3HaHui Mitorosas pabora 3a 1 1
kypc 10 enacca

20.05

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 3

30

11 KJIACC

Ne
n/

Tema ypoka

KoanuyecTBo 4acos

Bcero

Kon
TPOJI
bHBI
e
pado
ThI

IIpak
THYeC
KHe
padort
bl

DJIeKTPOHHbIE
uugposbie
o0pa3oBaTte/ibHbIE

pecypchl

OpomtonuonHas teopus Y. [lapsuna

JBrKyiue cuiibl 3BOJIOLMY BUIOB 110 Y. /[apBuny

Bops6a 3a cyniecTBoBaHMe, €CTECTBEHHBIM U HCKYCCTBEHHBINH 0TOOD

CDOpMI/IpOBaHI/Ie CHUHTETUYECKON TCOPpHUU 3BOJIFOIUN

OTalbl 9BOJJIIOUMOHHOTO IMpoLHecCa: MUKPOIBOJJIOLNUSA U MAKPO3BOJIFOIHA

o oA~ WIN| P

HOHyJ'ISII_[I/IH — DJICMCHTAapHad €ANHUIA 5BOJIFOITNU

L

3akoH reHeruyeckoro pasHosecus . Xapau, B. BaitnOepra.
JlaGopatopHas paboTa «BbIsBIeHHE N3MEHUNBOCTH Y 0COOEH 0JJTHOrO
BUJIA»

0.5

DneMeHTapHbIe (PaKTOPHI IBOTIOIIUN

Dddext ocHoBarens. IhDEKT OYTHUTOYHOTO TOPIIBIIIKA

10

Murparnuu. M3omsiun nonyssnuii: reorpadudeckasi, OMogornyeckas




11

EcTecTBeHHBIN 0TOOp — HANpPaBIAIOMIHN (PaKTOP IBOTIOIUN

12 [TooBoii oTOOp
[Ipucroco01eHHOCTh OPraHU3MOB KaK Pe3ysIbTaT MUKPOIBOJIOIHH.

13 JlaGopaTtopHas pabora «M3yueHue apoMopd030B U UANOATANTALNH Y 1 0.5
pacTEHUN U KUBOTHBIX»

[Tpumeps! pUCTIOCOOICHHH Y OpraHU3MOB: MOP(OIOTHYECKHE,

14 ¢dusnonornueckre, OMOXMMHUYECKHE, TOBeIeHYeckue. JlabopaTtopHas 1 05
pabota «IIpucrnocobaeHust OpraHU3MOB M UX OTHOCUTEIIbHAS '
EJIeCO00Pa3HOCTh )

15 Bupn, ero xpurepun u ctpykrypa. Jlabopatopnas pabora «CpaBHeHUEe 1 05
BUIOB IO MOP(OJIOTHIECKOMY KPUTEPHIO) '

16 CrpykTypa BHIa 1

17 BunooOpa3oBanne Kak pe3yabTaT MEKPOIBOJIOIAN 1

18 CBs13b MUKPO3BOIIOIUH U THIEMUOJIOTUN 1

19 Makpossomtonus. [laneoHTonornyeckre MeToAbl U3y4€HHUsI BOIIOLAN 1

20 buoreorpaduueckue MeToabl H3yueHUs IBOTIOLUN 1

21 OMOPHOIOTHYECKHE U CPAaBHUTEIBLHO-MOP(OIOrHUECKHE METOIbI 1
U3yUYEHHSI SBOITIOLINU

99 MonexynspHO-TeHeTHIeCKIEe, ONOXMMHYECKIE U MaTeMaTHYECKHE 1
METO/IbI U3YUYEHUS IBOIIOLHNU

23 OO01mre 3aKOHOMEPHOCTH HBOJTIOIIHH 1

24 AnantuBHas paauanys. HepaBHOMEpHOCTh TEMITOB 3BOJIFOLIUU 1

25 HayuHble runoTe3sl IpOMCXO0XKACHUS KU3HU Ha 3emiie 1

26 JloHay4HBIE TTPECTABICHHS O 3aPOXKICHUH KU3HU 1

27 OCHOBHBIE 3TalNbl HEOPraHUYECKOH IBOJIIOIIUN 1

28 ['unoTe3bl 3apoXkIeHUS KU3HU 1




Ucropus 3emnm u Mmetoas! €€ nzyuenus. JlaboparopHas pabora

29 «/3yveHune 1 onrcaHne UCKOMTAeMbIX OCTATKOB JIPEBHUX OPTaHU3MOBY 1 05

30 HauanbHbIe 3TaIbl OpraHu4ecKOi SBOJIIOUU

31 DBOJIIOIHS DYKAPUOT
OCHOBHBIE 3TaIbl 3BOJIIOIMU PACTUTEIBHOTO Mupa. [IpakTrueckas

32 pabota «M3ydueHue 0cCOOEHHOCTEH CTPOCHHS PACTCHUN Pa3HbBIX 1 0.5
OT/ICTIOBY

33 OcHOBHBIE 3TaIlbl HBOJIIOLMH KUBOTHOTO MHUpa 1

34 DBouronus )KUBOTHBIX. [IpakTuyeckas padora «/3yueHue 1 05
0COOEHHOCTEH CTPOCHHSI TO3BOHOYHBIX KHUBOTHBIX) '

35 Pa3BuTHe xu3HN Ha 3emiie IO ApaM U MepuoiaM 1

36 MaccoBbie BBIMUPaHUSI — HKOJIOTHUECKUE KPUZUCHI TPOIILIOrO 1

37 CoBpeMeHHBIH SKOJIOTUIECKUN KPHU3HC, €Tr0 0COOCHHOCTH 1

38 CoBpeMeHHas CHCTEMa OPraHUIeCKOT0 MIPOILIOTO 1

39 OCHOBHBIE CHCTEMATUYECKHE TPYIIIBI OPTaHU3MOB 1

40 AHTPOITOJIOTHS — HayKa O YeJIOBEKE 1

41 Pa3Butue npeacraBaeHu 0 MPOUCXOXKIEHUH YeOBeKa 1
MecTo yenoBeka B CHCTEME OpraHmdeckoro mupa. Jlaboparopuas

42 pabota «M3y4ueHne 0COOEHHOCTEW CTPOCHUS CKEJleTa YeJIOBEKa, 1 0.5
CBSI3aHHBIX C MPAMOXOKIACHUEM»

43 JIBroKyniye cuibl aHTPOIIOTEHE3a 1

44 CooTHomieHre OMOJOTHYECKUX U COLMAIBbHBIX (DAKTOPOB B 1
aHTpOIIOreHe3e

45 OCHOBHBIE CTaJIM AHTPOIIOTeHe3a

46 [Taneoreneruka v najeoreHOMHKa

47 DBOITIOLIMS COBPEMEHHOTO YeJI0BeKa




Yenoeueckue pacel. [Ipaktuueckas padota «M3ydeHue 3K0IOTHIeCKUX

48 . 1 0.5
aJIanTanuii YeI0BeKa»

49 MeXauCIUTUIMHAPHBIE METOIbI AaHTPOIIOJIOTU!

50 3apoxICHUE U PA3BUTHE SKOJIOTHH

51 Mertonsi sxonorun. JlabopatopHast pabora «M3ydeHre MeTo10B 1 05
HKOJIOTHUECKUX UCCIIETOBAHMI»

52 3Ha4YeHUE YKOJIOTUYCCKUX 3HAHUH JIJIS YelTOBEeKa

53 Dxosiorudeckue hakTopbl
AbuoTtnueckue Gpakropbl. CBET Kak HKOJIOTHICCKUN PaKTOp.

54 JlaGopaTopHas paboTta «BbIsBIeHNE TPUCTIOCOOICHHI OPraHU3MOB K 1 0.5
BJIMSIHUIO CBETa»
AobuoTrueckue gaktopbl. Temreparypa Kak 3KOJIOrHYSCKHE (hakTop.

55 JlaGoparopHas padoTa «BpIsiBIeHHE IPUCTIOCOOICHUI OPraHu3MOB K 1 0.5
BIIMSHUIO TEMITEPATYPhI»
AobuoTrueckue GpakTopbl. BiakHOCT Kak 3KOJOTHUYECKHH (akTop.

56 JlaboparopHas paboTa « AHATOMHUYECKHE OCOOCHHOCTH PACTEHUH U3 1 0.5
Pa3HbIX MECT OOUTAHUS»

o7 Cpenpbl oOuTaHus OpraHU3MOB 1

58 Bbuonorndeckne puTMbI 1

59 Kuznennble popMBbl OPraHu3MOB 1

60 buotnyeckue hakTopsl 1

61 3HayeHne OMOTUYECKUX B3aUMOICHCTBHM AJIS CYILIECTBOBAHUS 1
OpraHU3MOB B cpejie 00UTaHus

62 DKOJIOTHYECKHE XapaKTEPUCTUKU TOYIISIIH 1

63 OCHOBHBIE ITOKA3aTeINH MOMYJISAINN: YUCIEHHOCTh, TUIOTHOCTb, 1

BO3pacTHasd U IOJI0Bas CTPYKTypa




OcHOBHBIE NTOKA3aTeNU NONMYJIALUN: POXKIAEMOCTb, IPUPOCT, TEMII

o4 pocTa, CMEPTHOCTh, MUTPALIUH .

65 DKoJjoruyeckasi CTpyKTypa HOIMYJISILUH

66 JlnHaMuKa TOMYJISIITUU U €€ PEeTyIIsIIus

67 Kpussbie pocra uncieHHOCTH nonyasuuu. KpuBbie BBKUBaHUS

68 Dkonoruveckas Hua Buaa. Jlaboparopuas padora «lIpucnocobnenus 1 05
CEMSTH PaCTEHUH K PACCEIICHHIOY

69 Bun kak cuctema nomymnsiui 1

70 3aKOHOMEPHOCTH MOBEACHUS U MUTPALIUI )KUBOTHBIX 1

71 Coo0111ecTBO OpraHu3MOB — OHOIICHO3 1

72 DKocucTemMa Kak OTKpbITasi cucTeMa 1

73 KpyroBopoT BemecTB 1 MOTOK SHEPTUU B IKOCUCTEME 1

74 OCHOBHBIE MMOKAa3aTEIN IKOCUCTEMBI 1

75 DKOJOTUYECKHUE MUPAMUJIBI 1

76 N3menenus cooO111ecTB — CyKLeCCUU 1

27 [Ipupoansie 3xocucTEMBL. DKOCUCTEMBI 03€p U PEK. DKOCUCTEMbI MOPE 1
U OKCaHOB

78 [Ipupoanbie SKOCUCTEMBI. DKOCHUCTEMBI TYHJIP, IECOB, CTEMNEH, MyCTHIHB

79 AHTpPOIIOT€HHBIE YKOCUCTEMBI

80 Ypboakocucremsl. [Ipaktuueckas padbota «3ydeHue u onvcanue 1 05
ypOOIKOCUCTEMBI» '

81 3aKoHOMEPHOCTH (OPMHUPOBAHUSI OCHOBHBIX B3aMMO,IEHCTBUMA 1
OpPTaHU3MOB B 9KOCHCTEMAX
MexaHu3MBbl BO3JICHCTBUS 3arpSI3HEHHUI Pa3HBIX THUIIOB Ha

82 CyOOpraHM3MEHHOM, OPTaHH3MEHHOM, TIOMYJISIIMOHHOM 1 1

SKOCHCTEMHOM YPOBHSIX




83 buocdepa — obmernnmanerapHas 000109Kka 3eMITH 1
84 VYuenue B. U. Bepnazackoro o 6uocdepe 1
85 3aKOHOMEPHOCTH CYIIECTBOBaHUs Onocheps 1
86 KpyroBopoTs! BemecTB 1 OMOT€OXUMHUYECKHUE ITUKITBI 1
87 3onansHOCTH OMochepsl. OCHOBHBIE OMOMBI CYILIN 1
88 YcroitunBocTh 6uocheps 1
89 DKOJIOTUYECKHE KPU3UCHI U UX TPUYHHBI 1
90 BosneiicTBue genoBeka Ha onochepy 1
91 AHTpPOIIOT€HHOE BO3/ICIICTBUE HAa PACTUTENbHBIN U )KUBOTHBIA MU 1
92 Oxpana npupoibt 1
93 OCHOBHbBIE IPUHIIUATIBI YCTOWYMBOTO Pa3BUTHS YEIOBEUCCTBA U 1
PUPOIBI
94 PanmronaibHOE IPUPOIOTIOIB30BAHUE U COXPAHEHUE OMOIOTUYECKOTO 1
pazHooOpasus 3eMiun
95 O6061eHne o TeMe «MUKPOIBOIIONUS U €€ pe3yIbTaTh» 1
96 O6o0061u1eHne 1o Teme «Makpo3BOTIONUS U €€ Pe3yJIbTaThI» 1
97 O600menue o teme «IIpoucxoxkaeHne u pa3BUTHE KU3HU HA 3eMIIe» 1
98 O60o6mieHne 1o Teme «IIpoucxoxkieHne YeaoBeKa — aHTPOTIOTCHE3) 1
99 O0600611eHne o TeMe «IKOJIOTHS — HayKa O B3aUMOOTHOIIIEHUSIX 1
OpPTaHU3MOBY
100 | OOGo6menHue Mo Teme «OpraHu3MBI U cpeia OOUTaAHUS 1
101 | OOGoOmeHue MO TeMe «IDKOJIOTHS BUIOB U TOIYJISIIHIY
102 | OO6oO6menwue mo Teme «brochepa — rmodanbHASI SIKOCHCTEMAY
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 102 7.5




YYEBHO-METOJUYECKOE OBECIIEHEHHUE OBPA30BATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYHEHUKA

* buonorus. buonorundeckue cucremsr 1 nponecchl, 10 knace/ Tepemos A.B., ITerpocoa P.A., OG1iecTBO C OrpaHMYEHHON OTBETCTBEHHOCTHIO
«1OLL MHEMO3HWHA»

Tepemon A.B., [letpocoBa P.A. buonorus. buonornueckue cucreMs! u niporieccsl. 10 kmace. M.- Maemosuna 2022
METOANYECKHUE MATEPUAJIBI JIS1 YUUTEJIS

* MULTIMEDIA — nognepxka kypca «O01as 0M010rusy»;

» Jlaboparopust KJIETKA; Meroauueckue marepuansi: COOpHUK HOPMATUBHBIX JokyMeHTOB. buonorus /Coct. 3./1. nenpos, A. T,
ApxkanpeB. — M.: llpoda, 2010

Cnucok JinTepaTypbl 1Jisl yYUTeIs:

1 baryeB A.C., 'ynenkoBa M.A., EneneBckuii A.I'. buosnorus. bonbioii cripaBoYHUK JUIs MIKOJIBHUKOB U MOCTYHAOIUX B By3bl. — M.: Jlpoda,
2011
2 bonrosa Y. B. Coopnuk 3aau mo O6meit 6nonaoruu i NocTynaromux B By3sl. — M.: «OHukc 21Bex» «Mup u oOpasoBanuey, 20123 Kosnosa
T.A., Kyumenko B.C. buonorus B tabaunax 6-11 knaccel. CipaBounoe noco6ue. — M.: [Ipoda, 2010

JlonoiHUTeILHAS JTUTEPaTypa ISl YUUTes:

1 Anacracosa JL.I1. O6mras 6uonorus. Auaaktnyeckue marepuansl. — M.: Bentana-I'pad, 2010.- 240c.

3 UBanosa T. B. COopHUK 3a1aHuii 110 001l OMOIOTHH: TOCOOHUE JIIS YIaInuXcs 001eoopa3oBar.



yupexnenuii /T.B. Banosa, I'. C. Kaimmroa, A.H.Msrkosa. — M.: [Ipocsemienue, 2012

4 Koznosa T.A. Konocor C.H. lugakTnyeckue KapTOYKH-3a1aHK 110 001en ouosoruu. — M.:

Nznarensckuit lom «I'enmkep», 2012 — 96¢.

* Jlabopatopuss TEHETUKA; « JTaboparopust DKOCHUCTEMBI,

HNuTepHer-pecypeni: Caiitsl B UHTEpHET:

* WWWw.bio.1september.ru — razera «buosorusi» - MprIOKEeHHE K «1 CEHTAOPS»;

* WWW.bio.nature.ru — Hay4Hbie HOBOCTH OHMOJIOTHH;

* www.edios.ru — Dii1oc — IEHTP JUCTAHIIMOHHOTO 00pa30BaHMUS;

» www.km.ru/education - yueGHbIe MaTepuaibl U cioBapu Ha caite «Kupuut u Medoanit
HUDPPOBBIE OGPA3OBATEJIBHBIE PECYPCBI U PECYPCbhI CETU UHTEPHET
Anpeca caittoB B MHTEPHETE
WWWw.bio.1september.ru - razera «buonorus» - npuiaokeHue K «1 ceHTAOps»
www.bio.nature.ru - HaydHbIe HOBOCTH OHOJIOTHH
Www.edioS.ru - DiI0c¢ - EHTP AUCTAHIIMOHHOTO 00pa30BaHUS
www.km.ru/education - YueOHbIe MaTepHasbl U CI0BapH Ha caire «Kupumt u
Medonwuii» http://school-collection.edu.ru Eaunast kosekius nudpoBbix 00pa3oBaTebHBIX

pecypcos. http://window.edu.ru/ Eauroe okHO 10cTyma K 00pa3oBaTeIbHBIM pecypcam


http://www.bio.1september.ru/
http://www.bio.nature.ru/
http://www.edios.ru/
http://www.km.ru/education
http://www.bio.1september.ru/
http://www.bio.nature.ru/
http://www.edios.ru/
http://www.km.ru/education
http://school-collection.edu.ru/
http://window.edu.ru/

http://www.priroda.ru — Ilpuposa: HalMOHAIBHBIN TTOPTAI.

http://obi.img.ras.ru — ba3a 3HaHwmii 10 OMOJIIOTHH YEITOBEKA. YUEOHHK 110 MOJIEKYIIIPHOM
OMOJIOTHH YeJIOBEeKa, OMOXUMHUHU, (DU3UOJIOTHH, TEHHON ¥ OCJTKOBON WHKEHEPHH.
http://www.zoomax.ru — 300JI0THs: YEITOBEK U JOMAIIHUE KUBOTHBIE,

http://www.fipi.ru — ®enepanbHbIi HHCTUTYT IEIarOMMYCCKUX H3MEPEHHIA


http://www.priroda.ru/
http://obi.img.ras.ru/
http://www.zoomax.ru/
http://www.fipi.ru/




		2023-09-22T11:33:36+0500
	МУНИЦИПАЛЬНОЕ БЮДЖЕТНОЕ ОБЩЕОБРАЗОВАТЕЛЬНОЕ УЧРЕЖДЕНИЕ "СРЕДНЯЯ ШКОЛА №3"
	я подтверждаю этот документ своей удостоверяющей подписью




