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MOSICHUTEJBHASA 3AIIUCKA

[Iporpamma mo ydeOHOMYy mpeamety "buonorus" (mamee - OWoJOTHS) HAa YPOBHE CpeaHEro oOmero oOpa3oBaHMS
pa3zpabotana Ha ocHoBe DenepanbHOro 3akoHa ot 29.12.2012 Ne 273-03 «O06 obpazoBanuu B Poccuiickoii denepanumny,
OI'OC COO, Konunenmuu npemnojiaBanusi yaueOHOro npeamMera «buonaorus» u 0CHOBHBIX MOJIOKEHUH (enepanbHOl padoueit
MIPOTPaMMBbl BOCTIUTAHHSI.

VYuebnniii npeamet «buonorusy yrimyonéaHoro yposHs u3ydeHus (10—11 kmaccel) siBIseTcs OJHAM W3 KOMIIOHEHTOB
npeaMmeTHon obnactu «EcrecTBeHHO-HayuHble npeameTsy. CornmacHo nonoxkenusm OI'OC COO mpoduiibHble yueOHbIE
MpEeAMETHI, U3ydaeMble Ha YIUIyOJIEHHOM ypOBHE, SIBISIIOTCS criocoOoM auddepeHuanuu oOy4eHs Ha YPOBHE CPEIHETO
oO1mero oOpa3oBaHMsl U MPU3BAHBI 00ECIIEUUTh MPEEMCTBEHHOCTh MEXIY OCHOBHBIM OOIIMM, CPEIHUM OOIIUM, CPEIHUM
podeCCUOHANIBHBIM U BBICIIUM OOpa3oBaHuEeM. B TO ke BpeMs KaxkAblid M3 3TUX YYEOHBIX MPEAMETOB JOJDKEH OBITh
OPUEHTHPOBAaH Ha MNPUOPUTETHOE pELIEHUE OOpPa30BATENbHBIX, BOCIHUTATENBHBIX M PA3BUBAIOUIMX 3a/ay, CBSI3aHHBIX C
npodopueHTanuein 00yJaronmxcsi 1 CTUMYJIUPOBAaHUEM HMHTEpeca K KOHKPETHOM 00JIaCTH HAYYHOTO 3HaHUS, CBA3AHHOTO C
OumoJioruei, MeIUIIMHOM, SKOJIOTHEH, TICHXOJIOTHEH, CTIOPTOM MJIM BOCHHBIM JICJIOM.

[Tporpamma no yueOHoMy nipeamety "buonorus" naér npeacraBieHue o 1eiIu U 3a/layax U3yuyeHHs yueOHOro npeaMeTa
«buonorus» Ha yrayONE€HHOM YpOBHE, OINpeAeNsieT o0s3arebHOe (MHBApUAHTHOE) NPEIMETHOE COJEpkKaHUe, €ro
CTPYKTYPUpPOBAHHME MO pa3zjiesiaM M TemaM, pachpeleseHHe MO KiaccaM, PEKOMEHIYET IOCIENOBaTEbHOCTh H3yYEHHUS
y4eOHOTro MaTepuaia ¢ Y4ETOM MEXMPEIMETHBIX U BHYTPHUIIPEIMETHBIX CBSI3€H, JIOTMKK Yy4eOHOTO MpOIecca, BO3PACTHBIX
ocobeHHocTel oOyuaromuxcs. B nporpamMe no OMoyioruy peann3oBaH NPUHIUI IPEEMCTBEHHOCTH € U3YYEHHEM OHOJIOTHH
Ha YPOBHE OCHOBHOT'O 001Iero 00pa3zoBaHus, Ojarogaps 4eMy IpoCcMaTprUBaeTCs HAPaBICHHOCTh Ha MOCIEAYIOIIee pa3BUTHE
OMOJIOTUYECKUX 3HAHUM, OPUEHTUPOBAHHBIX HAa (OPMUPOBAHUE €CTECTBEHHO-HAYYHOTO MHUPOBO33PEHHS, IKOJIOTHYECKOTO
MBIIUICHHUS, TIPEACTABICHHUM O 3I0POBOM 00pa3e KU3HU, Ha BOCITUTAHUE OEPEKHOTO OTHOIICHUS K OKPY>KArOIIeH TPUPOTHON
cpene. B mporpamme mo OumosioruM TakKe IMOKa3aHbl BO3MOXKHOCTH y4eOHOro mpeamera «buomorus» B peanusanuu
tpeboBarnii ®I'OC COO k mIaHUPYEeMbIM JHUYHOCTHBIM, METANPEIMETHBIM U TPEIMETHBIM pE3ysibTaTaM OOyYeHUS W B
(OpMHPOBAaHUHM OCHOBHBIX BHUJOB YYEOHO-TIO3HABATEIBHONW MAESATENBHOCTH OOYYArOUIMXCSI MO OCBOCHHUIO COJEPKAHMS
OMOJIOTHYECKOT0 00pa30BaHUs Ha YPOBHE CPEHETO 0011Iero 00pa3oBaHusl.

VYueOusiit npeamet «buonorus» Ha ypoBHE CpeHEro o0I1Iero oopa3oBaHus 3aBepIIaeT OMOJIOTHUYECKOe 00pa30BaHKE B
IITKOJIE ¥ OPUEHTUPOBAH HA pACIIUPEHUE U yrayOaeHue 3HAHUI 00yJaroIINXCs O KUBOW MPUPOIEC, OCHOBAX MOJICKYJISIPHOU U



KJIETOYHOU OMOJIOTUH, SMOPUOJIOTUN U OUOJIOTUH PA3BUTHA, TEHETHKH, CEJIEKIINH, OMOTEXHOJIOTHH, IBOJIOLUOHHOTO YUCHHUS
Y DKOJIOTUH.

N3yuenne yueOHoro npeamera «buosorus» Ha yriry0JIeHHOM YPOBHE OPUEHTUPOBAHO Ha MOJATOTOBKY OOyUYarOIIUXCsl K
HOCEAYIOUIEMY IOJIyYEHHUIO OHOJIOTMYECKOTO OOpa3oBaHMsI B By3aX M OpraHU3alUsAX CPEJHEro MNpo¢eCCHOHAIBLHOIO
oOpazoBanusi. OCHOBY €ro COJEp>KaHUS COCTAaBJSIET CUCTEMa OWOJIOTWYECKUX 3HAHWUN, MOJYYEHHBIX MPU H3YyUYECHUH
00y4arOIIMMUCS COOTBETCTBYIOLIUX CUCTEMATUUYECKUX PA3/I€]0B OMOJOTMH Ha YPOBHE OCHOBHOT'0 00111er0 00pa3zoBanus, B 10—
11 knaccax 3TH 3HaHUS NOIYYarOT pa3BUTHE. Tak, pacCIIMPEHbl U YIIIyOJIeHbl OMOJIOTUYECKUE 3HAHUS O PACTEHUSX, )KUBOTHBIX,
rpubax, OakTepusx, OpraHU3ME YEJIOBEKa, OOLIMX 3aKOHOMEPHOCTSAX >KU3HH, JOMOJHUTEIbHO BKIIOUYEHBI OHMOJIOTMYECKUE
CBEJICHUSI NPUKIAJTHOIO M IOMCKOBOI'O XapaKTepa, KOTOPbIE MOYKHO HCIIOJIb30BAaTh KAaK OPUEHTHUPBI JUIS ITOCIEAYIOLIErO
BbIOOpa npodeccun. Bo3mMokHa Takke MHTErpalys OMOJIOrMYEeCKUX 3HAHUM C COOTBETCTBYIOIIMMU 3HAHUSIMU, TIOJTyYEHHBIMU
0Oy4aronMMuUCs IPU U3yYECHUH (PU3UKH, XUMUU, Teorpaguu 1 MaTeMaTHKU.

Crpykrypa mporpammbl no ydyeOHOMY mnpeamery "buonorus" oTpaxaeT CHUCTEMHO-YPOBHEBBIM M HBOJIIOLIMOHHBIN
MOJXO/bl K 3y4eHHIO Onooruu. CoriacHO UM, U3Y4arOTCsl CBOMCTBA M 3aKOHOMEPHOCTHU, XapaKTEPHbIE AJIs )KUBBIX CUCTEM
Pa3HOTO YPOBHSI OpPraHU3allMy, 3BOJIOLHMH OPraHUYECKOTO MHpa Ha 3emile, COXpaHEHUs OMOJIOTMYECKOTO pa3Ho0Opa3us
maHeTsl. Tak, B 10 kacce U3y4aroTCs OCHOBBI MOJIEKYJISIPHOM M KJIETOYHOM OUOJI0TUM, SMOPHUOIOTHU U OMOJIOTUH PA3BUTHA,
T€HETUKU U CEJIEKIIMU, OMOTEXHOJOTUHA U CHHTETHYECKOW OMOJIOTHH, aKTyaJIU3UPYIOTCS 3HAHUS OOy4YarOIIMXCA 10 OOTaHUKE,
300JI0THH, aHATOMUH, (pu3nosoruu yenaoseka. B 11 kiacce n3yuarorcs 3BOIIOLMOHHOE YUE€HUE, OCHOBBI AKOJIOTUU U YUEHHE O
ouocdepe.

VYyeOnslii npeameT «buonorusy» npu3BaH 00ECEYUTh OCBOCHUE 00YyYarOUUMUCA OMOJIOTMYECKUX TEOPUH U 3aKOHOB,
WJIeH, IPUHIUIIOB U IIPABUJI, JIEKAIIUX B OCHOBE COBPEMEHHOW €CTECTBEHHO-HAYYHOM KapTUHBI MUpPA, 3HAHUM O CTPOCHUH,
MHOT000pa3ui U OCOOEHHOCTSAX KIIETKH, OpraHu3Ma, MOMYJISIUH, OMOIEHO03a, 3KOCHCTEMbI, O BBIJAIOUIMXCS HAYYHBIX
JOCTUKEHUSIX, COBPEMEHHBIX MCCIEIOBAHUAX B OMOJIOTHH, MPUKIIAJHBIX acTIeKTaxX OMoJornyeckux 3HaHuil. s pa3Butus u
NoJJIEpKaHUsl MHTEpeca o0ydarommxcs K OUOJIOrMM HapsAay CO 3HAYUTENIbHBIM OOBEMOM TEOPETHMUYECKOTO MarepHuajia B
coJiepKaHUM MPOrpamMMbl IO OMOJIOTUU MPETYCMOTPEHO 3HAKOMCTBO C MCTOPHUEH CTAHOBJICHMSI U PA3BUTHS TOM WM MHOU
oOnacTu OHMOJIOTMH, BKJIAJAOM OTEUECTBEHHBIX M 3apyO€KHBIX YUYEHBIX B PELICHUE BAXHEUIINX OWOJIOTMYECKUX M
AKOJIOTUYECKUX TIPOOIIEM.



Lenp uzydyenust yuebHoro npeamera «bruonorus» Ha yriyOlI€HHOM ypOBHE — OBJIAJCHHE 00YYarOIIUMUCS 3HAHUSMHU O
CTPYKTYpHO-(DYHKIIMOHAJIBHON OpTraHU3allMy KUBBIX CHUCTEM Pa3HOrO paHra M MpHOOpeTeHHE YMEHUN HCIOIB30BaTh ATH
3HaHUA B (OPMUPOBAHMU MHTEpEcCa K ONpeenEHHON 00J1acTU MPOoPECCUOHANBHOMN JIEATENbHOCTH, CBSI3aHHON C OMoJIorueH,
WIN K BBIOOPY y4€OHOT0 3aBeIeHUs U1 IPOJOJDKEHHSI OMOJIOTHYECKOT0 00pa30BaHusl.

JlocTkeHne 1enu u3ydeHust yuyebHoro npeamera «buonorus» Ha yrayOiaéHHOM ypoBHE OOECIIEUMBACTCS pPEIICHUEM
CJIeIYIOIIUX 3a7a4:

OCBOEHHE OOYYaIOLIMMUCS CUCTEMBbl OMOJIOTMYECKHX 3HAHUN: 00 OCHOBHBIX OMOJIOTMYECKHUX TEOPHUSX, KOHUEHIUIX,
TUIOTE3aX, 3aKOHAaX, 3aKOHOMEPHOCTSIX U MpaBUjlaX, COCTABIIAIOIUX COBPEMEHHYIO €CTECTBEHHO-HAYUHYIO KapTUHY MUPA; O
CTPOEHHH, MHOI000pa3uyd M OCOOEHHOCTSIX OMOJIOTMUYECKHUX CUCTEM (KJIETKa, OpraHu3M, MOIYJSILMs, BUJA, OMOreOoLeHO3,
o6unocdepa); 0 BBIIAIOMINXCS OTKPBITHIX U COBPEMEHHBIX HCCIIETOBAHUAX B OMOJIOTHH;

03HAaKOMJIEHUE 00YYaIOIIUXCS C METOJIaMU MO3HAHUS )KUBOW MPUPOJIBL: UCCIEA0BATEIIbCKUMU METOAAMHU OMOJIOTHYECKUX
HayK (MOJIEKYJISIPHOM U KJIETOYHOUM OMOJIOTHH, SMOPHOJIOTUN U OMOJIOTUU Pa3BUTHSL, TEHETUKU U CEJIEKLIUN, OMOTEXHOIOTHH U
CUHTETUYECKON OWOJIOTHH, TaJICOHTOJOTHH, SKOJOTMH); METOJaMU CaMOCTOSITENIbHOTO TMPOBEACHHUS OHOJIOTHYECKUX
HCCIIeIOBaHUM B 1aOOpaTOpuu U B IIpupoie (HaOI0IeHUE, U3MEPEHUE, DKCIIEPUMEHT, MOJICIUPOBAHMUE);

OBJIaJICHHE OOYYAIOIIMMHUCS YMEHUSIMHU: CAMOCTOSTENIbHO HAaXO0JIUTh, aHAJU3UPOBATh U UCIOJIb30BATh OMOJIOTHYECKYIO
MH(}OpMaIKIO; MOJb30BATHCA OMOJOTMYECKOW TEPMHUHOJOTHENW M CUMBOJIMKOWM; YCTAaHABIMBATH CBSI3b MEXAY Pa3BUTHEM
OMOJIOTHM U COLMAIbHO-DKOHOMUYECKUMH U 3KOJOTMYECKUMH MpoOeMaMH YeJI0BEYECTBA; OLICHUBATH MOCIECTBUS CBOEH
JESITEIbHOCTU 10 OTHOIICHUIO K OKpY)Karolled NMPUPOAHON cpelie, COOCTBEHHOMY 3/I0POBBIO M 370POBBIO OKPYKAIOIIHUX
Joiei; 000CHOBBIBATh U COOMIOAATH MEPhl MPOMUIAKTUKY UHPEKIMOHHBIX 3a00JIEBaHUI, TIPaBUIIa IOBEACHUS B IPUPOJE U
oOecrieueHus: 0€30MaCHOCTU COOCTBEHHOM >KM3HENEATEIbHOCTH B UPE3BbIYANHBIX CUTYAIUSX MPUPOAHOTO M TEXHOTEHHOTO
XapakTepa; XapakTepru30BaTh COBPEMEHHBIE HayUHbIE OTKPBITUS B 001aCTH OHOJIOTHH;

pa3BuUTHE y 00yUYaIOIIMXCSl MHTEIJIEKTYaJIbHBIX U TBOPUECKUX CIIOCOOHOCTEH B Mpoliecce 3HAKOMCTBA C BbIIAIOIIUMUCS
OTKPBITUSIMA U COBPEMEHHBIMH HCCIIEIOBAaHUSIMHU B OMOJIOTHH, pEIIaeMbIMU €10 TPoOJIeMaMu, METO10JIOTHeN OMOJIOTHYECKOTO
UCCJIEIOBAHMSI, TMPOBEJACHUS HKCIEPUMEHTAIbHBIX HWCCIEAOBAHUM, pelieHus: OMOJOTUYECKHX 3a/lad, MOJIETUPOBAHMS
OMOJIOrMYECKUX OOBEKTOB U IIPOLIECCOB;



BOCIIUTAHHUE Y OOYyYalONIMXCs [EHHOCTHOTO OTHOIIEHHUS K JKUBOM MPHPOJE B LIEJIOM M K OTJCIbHBIM €€ 00bEeKTaM U
ABIICHUSAM; (OPMHpPOBAHHE DSKOJOTHYECKOW, T€HETUYECKOM TIpaMOTHOCTH, OOIIeH KyIbTyphl TOBEACHHUS B MPUPO/IE;
MHTErpallii €CTECTBEHHO-HAYUHbIX 3HAHUMH;

npuoOpeTeHre OO0YyYalolMMUCS KOMIIETEHTHOCTH B PAlMOHAIILHOM MPHUPOAOINOIb30BaHUU (COOIOIEHUE TIPABUII
MOBEICHUSA B TPUPOJE, OXpaHbl BUIOB, IKOCHUCTEM, OHOChepbl), COXpaHEHHMH COOCTBEHHOTO 3/J0POBbS U 3I0POBbS
OKpYXaIoMmuX Jroei (cobmonenns Mep npoduiIakTuKu 3a0oneBaHuii, obecrieueHne 0€30MacHOCTH KU3HEACITEIIPHOCTH B
Ype3BbIYAIHBIX CUTYAIUSIX MPUPOJHOIO U TEXHOTEHHOTO XapakTepa) Ha OCHOBE MCIOJIb30BaHUS OMOJIOIMYECKUX 3HAHUU U
YMEHUH B IOBCEIHEBHOU JKU3HU;

CO3/IaHHE€ YCIIOBUM JUIsI OCO3HAHHOIO BBIOOpa OOYyYaroOIIMMMCS HHIAWBHUIYaJbHOM OOpa30BaTENbHOM TpPAEKTOPUH,
CHOCOOCTBYIOLIEH TOCIEAYIONIEMY MPO(EeCCUOHATBHOMY CaMOOIPEAECICHUIO, B COOTBETCTBUM C HHAWBHUAYaJIbHBIMH
MHTEpECaMU U MOTPEOHOCTSIMH PETHOHA.

OO11ee yKciI0 YacoB, OTBECHHBIX Ha M3yuyeHUE OMOJIOTMM Ha YIriyOJE€HHOM YpOBHE CpelHero ooiiero oOpa3zoBaHUS,
coctapisieT 204 yaca: B 10 kiacce — 102 yaca (3 yaca B Hegento), B 11 kimacce — 102 gaca (3 yaca B Heeno).

@opMBI TEKYIIETO KOHTPOJIS:

— YCTHBIM KOHTPOJIb: OTBET HA IMOCTABJIEHHBIN BOMPOC, pa3BEPHYTHII OTBET 0 3a/IaHHON TEME; YCTHOE COOOLIEHUE
(moksan) mo M30paHHON TeMe; KOMMEHTUpPOBaHUE (aHaNW3) YUEOHBIX CUTyallui; 3aliuTa pedepara, mpoekTa (TBOPUYECKOH
paboThl);

— MMCbMEHHBIA KOHTPOJb: YIPaKHEHHS; KOHTPOJIbHBIE, CAMOCTOSITEIbHBIE, J1a0OpPATOPHBIE U MPAKTHYECKHUE
paboThl, pelleHue 3a1a4 C 3aIMChI0 PEIIEHNUs; BHIIIOJHEHUE TECTOB; OLICHUBaHNE MMCbMEHHOM JOMalIHEeH paboThl; CO3/1aHue
Mpe3eHTALNU U APYTHE BUABI paOOT, pe3yabTaThl KOTOPBIX MPEACTABIAIOTCS B MUCbMEHHOM (HATJIITHOM) BUJE.

COJEP)KXAHUE OBYUEHUSA
10 KJITACC
ConepxaHue MporpaMMbl, BBIICIIEHHOE KYPCUBOM, HE BXOJIUT B MPOBEPKY TOCYAapCTBEHHOW MTOrOBOM aTTecTalllH

(T'"A).
Tema 1. buonorus kak Hayka



CoBpemeHHas OuonoOrus — KOMIUIEKCHAas Hayka. KpaTkasi ucropusi pa3BuTus Ouojoruu. buonormueckue Hayku U
n3ydaemMbie UMH MpoosieMbl. DyHaaMeHTaIbHbIC, TPUKIATHBIC U TTOMCKOBBIC HAYYHBIC UCCIICOBAHUS B OMOJIOTHH.

3HavyeHue OMOJIOTHH B (POPMHUPOBAHUHU COBPEMEHHON €CTECTBEHHO-HAYYHOU KapTUHBI Mupa. [Ipodeccun, cBa3aHHbIE C
Oumosiorued. 3HaueHHe OHOJOTMM B TPAKTHUYECKON JIEATEIIBHOCTH 4YEJIOBEKa: MEIUIIMHE, CEeJILCKOM XO3SHUCTRBE,
MPOMBIIIJIECHHOCTH, OXPAHE MTPUPOBI.

JleMoHcTpanuu

[ToptpeTsl: Apuctorens, Teodpact, K. Jlunneit, XK. b. Jlamapk, Y. Jlapsun, Y. I'apseit, I'. Menaens, B. 1. Bepnanckuii,
W. I1. [TaBnos, 1. 1. Meunukos, H. 1. BaBuios, H. B. Tumodeer-Pecosckuii, /. Yorcon, ®@. Kpuk, JI. K. benses.

Ta6muier 1 cxembl: «CBs3b OHOJIOTHH C APYTUMU HayKaMuy», «CHcTemMa OMOJIOTHYECKUX HAYKY.

Tema 2. JKuBble CUCTEMBI U UX U3YUECHUE

KuBbie cucTeMbl Kak MpeaMeT u3ydeHus Ouosioruu. CBOMCTBA KMBBIX CHUCTEM: €IUHCTBO XHMMHUYECKOTO COCTaBa,
JUCKPETHOCTh W LEJIOCTHOCThb, CJOXHOCTb W  YHOPAIOYEHHOCTh CTPYKTYPBI, OTKPBITOCTh, CaMOOPraHU3alus,
CaMOBOCIIPOM3BEACHUE, PA3APAKUMOCTb, U3MEHUYUBOCTh, POCT U PA3BUTHE.

YPpOBHM OpraHW3aluy >KUBBIX CUCTEM: MOJEKYJSAPHBIM, KIETOYHBIN, TKAHEBbIA, OPraHU3MEHHBIN, MOIMYJISIIMOHHO-
BUJIOBOM, SKOCUCTEMHBIN (OHoreoneHoTHYECKHit), OnocdepHsiid. [Ipoueccel, mpoucxonadiiue B )KUBbIX cucTeMax. OCHOBHBIE
npu3HaKku kuBoro. XKu3Hb kak gopma cymiecTBoBaHus Matepun. Hayku, u3ydaromiye *uBble CUCTEMbl Ha Pa3HbIX YPOBHAX
OpraHU3aIUH.

N3ydenne x’uBBIX cucteM. MeToasl Onosiorndeckor Hayku. Habmonenue, nu3mepenne, SKCIepUuMEHT, CUCTEMAaTH3allus,
MeTtaaHain3. [IoHsATHE O 3aBUCUMON U HE3aBUCUMOM INepeMeHHOU. [InanupoBanue skcriepuMenTa. IlocrtanoBka u nmpoBepka
runote3. HyneBas rumnote3a. Ilonstue BBIOOpKM M €€ JOCTOBEpPHOCTh. Pa30poc B Ouosiormdyeckux JgaHHbIX. OlleHKa
JOCTOBEPHOCTH TOJIYUYCHHBIX Pe3yJIbTAaTOB. [IpUUMHBI HCKAXKEHUS PE3yJbTATOB dKCIepuMeHTa. [[OHSATHE CTaTUCTUYECKOTO
TECTAa.

JleMOHCTpauuu

Tabnuiel u cxeMbl: «OCHOBHBIE MPU3HAKH KU3HNY, «bUOIOTHUECKHE CUCTEMBIY, « CBOMCTBA JKMBOM MaTepUm», Y pOBHU
OpraHu3alvy XUBOW NPUPOb», «CTPOEHHE )KUBOTHON KIIETKW», « TKaHU )KUBOTHBIX», « CHCTEMBI OPTaHOB YEJIOBEUECKOIO
opranuzmay, «buoreonenosy, «buocdepar, «MeToabl U3yUEHUS KUBOIM PUPOIBD».

O6opynoBanue: 1abopaTopHOE 000PYAOBAHUE IS TPOBEACHHS HAOIIOICHUN, U3MEPEHUN, YKCTIEPUMEHTOB.



[IpakTiueckas padbota «/cmonbp30BaHne Pa3IMYHBIX METOOB MPU U3YUYEHUH JKUBBIX CUCTEM.

Tema 3. bronorus KineTku

Krnerka — cTpykTypHO-QyHKIIMOHAIbHAS eUHUIIA )KUBOTO. McTopust oTkpbiTus kieTku. Padotsl P. 'yka, A. JleBenryka.
Knerounas teopus (T. [lIBann, M. Illneiinen, P. Bupxo). OcHOBHBIE MOJ0KEHUSI COBPEMEHHOM KJIETOYHON TEOPUHU.

MeToapl MOJIEKYISIPHOM U KJIETOYHOW OMOJOTMM: MHUKPOCKOMHUS, Xpomarorpadus, 3aeKTpodope3, METoA MEUYEHbBIX
aToMOB, audepeHInanbHoe eHTPUGYTUPOBaHNUEe, KYJIbTUBUPOBAHUE KIETOK. M3yueHue @QUKCUPOBAHHBIX KIIEMOK.
OnexkTpoHHas MUKpocKonusi. Korngoxanvhas mukpockonus. Bumanvroe (npudsxcusnenHoe) usyuenue Kiemox.

JleMOHCTpauuu

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

Tabmuubr M cxembl: «CBETOBOM MHMKPOCKOM», «DJIEKTPOHHBIA MHKPOCKOI», «VICTOpus pa3BUTHS METOJOB
MUKPOCKOITHUW.

ObopynoBaHHe: CBETOBOM MUKPOCKOI, MUKPOTIPENapaThl pAaCTUTENbHBIX, )KUBOTHBIX M 0aKT€PHAJIbHBIX KIIETOK.

[TpakTudeckas padota «/3yueHne MeTo10B KICTOUHOM Orotoruu (Xxpomatorpadus, anekrpodopes, tuddhepeHranbHoe
ueHtpudyruponanue, [1L{P)».

Tema 4. XuMnueckas OpraHu3anus KJICTKU

XUMHUYECKUHN COCTaB KJIETKU. Makpo-, MUKPO- U YIBTPAaMUKPO3JIEMEHTHI. Boia 1 €€ posib Kak pacTBOPUTEINS, pearcHTa,
ydacTue B CTPYKTYPUPOBAHHUM KJIETKH, TEIJIOPEryIsiiuuu. MuHepaabHble BEleCTBa KJIETKU, UX Ouosiornyeckas pojb. Poib
KaTHOHOB Y aHUOHOB B KJIETKE.

Opranuueckue BellecTBa KJIETKU. buonorndeckue nonumepsl. beiaku. AMUHOKHUCIOTHBIN cocTaB 0enkoB. CTPYKTYpbl
OenkoBOM MoJieKyJbl. [lepBuuHast cTpykTypa Oenka, MenTuaHas CBsi3b. BTopuyHas, TpeTUUHAs, YETBEPTUYHAS CTPYKTYPHI.
Henatyparnusa. CoiictBa 6enkoB. Knaccudukanus 6enxoB. buonorndeckue dhyHkiuu 6enkoB. [Ipuonai.

VYrneBoabl. MoHocaxapuibl, AuUcaxapuabl, OJUrocaxapuabl M mnojucaxapuibl. OOmuil MiaH cTpoeHus u (pusmko-
XUMHUYECKHE CBOMCTBA yrieBo10B. buonornyeckue GyHKIIMHN YTIIEBOAOB.

Jlumuasl. 'mapodunsHo-ruapodoOHBIe cBoMicTBa. Kinaccudukauust nunuaos. Tpurnuuepuasl, Gocoaunuiabl, BOCKH,
crepouipl. buonornyeckue Gynkuuu aunuaoB. OOmme CBOMCTBA OMOJOTMYECKUX MEMOpaH — TEKy4ecTb, CIIOCOOHOCTh K
CaMO3aMBbIKaHHIO, TTOJIYITPOHUIIAEMOCTb.



Hyxneunossie kucnotsl. JITHK n PHK. Ctpoenue HykinenHoBbIX kucnoT. Hykneoruasl. [IpuHumn komMmnieMeHTapHOCTH.
[TpaBuno Yapradda. Crpykrypa JIHK — aBoitHas cnimpans. Mectonaxoxaenue u ononorndeckue Gpynkimu JJHK. Bugsr PHK.
Oyukuuu PHK B kietke.

Crpoenue Monekyiasl AT®. Makposprudyeckue cBsizm B Mojekyiae AT®. buonornueckue ¢yakuuun ATO.
BoccranoBneHHbIe TepEeHOCUNKH, NX (DYHKIHUH B KIETKe. /[pyeue Hyxneozuompugpocgamor (HTD). CexBennpoanue JIHK.
Memoowl eenomuxu, mpancKpunmoMuku, RPOMeoMUKU.

CrpykrypHast OuoJyiorusi: OMOXUMHYECKHE U OMO(PU3NUECKHE UCCIEI0OBAaHUS COCTaBa M MPOCTPAHCTBEHHON CTPYKTYpPHI
ouomornexkyn. Moodenuposanue cmpykmypvl u QYHKYuti OUOMONEKYN U ux Komniekcos. Kommwvromepuoui ousaun u
OpeanuyecKull CUHmMe3 OUOMOJIEKYl U UX HENPUPOOHBIX AHANO208.

JleMoHCcTpanuu

[Toptpertsr: JI. [Tomunr, [Jx. Yorcon, @. Kpuk, M. Yunkuuc, P. ®panknun, @. Caurep, C. [Ipy3unep.

Huarpammel: «Pacnipenenenne XuMHUECKUX 3JIEMEHTOB B HEXKHUBOM MTpUpoie», «Pacnpenenenne XuMUIeCKUX SJIEMEHTOB
B JKMBOU MPUPOJIEN.

Tabnuie u cxembl: «llepronnueckas TabiKIla XUMUYECKUX JIEMEHTOBY», «CTpOeHHE MOJIEKYJIbI BOJIb», «BemiecTsa B
COCTaBE OPraHU3MOBY, «CTpoeHHe MOIEKYJIbI Oenka», « CTpYKTypbl OEJIKOBOU MOJIEKYJIbI, « CTPOCHHE MOJIEKYJT YTIIEBOIOBY,
«CTpoeHue MoneKyJ IMnuaoB», «HykienHoBbie KUCTOTh», «CTpoeHue Mosiekyibsl ATOy.

O6opynoBanue: XUMHAYECKasl MOCY1a U 000PYI0BaHUE.

JlaGoparopnas padota «OOHapyx)eHHe OCITKOB ¢ TTOMOIIBIO KAaYeCTBEHHBIX PEAKIIHIA.

JlabopatopHas padota «VccienoBannue HyKIEMHOBBIX KUCIOT, BBIJIETICHHBIX U3 KJIETOK PA3JIMYHBIX OPTaHU3MOBY.

Tema 5. CtpoeHue U GyHKIUU KIIETKH

Tunel KJIETOK: dyKapuoTHUeckasi U mpokapuoTudeckas. CTpykTypHO-(yHKIIMOHATBLHBIE 00pa30BaHUs KIIETKH.

Ctpoenue mpokaproTudeckoi kietku. Kierounast ctenka 6akrepuii u apxeit. OCOOEHHOCTH CTPOCHUS TeTepOTPOPHON
U aBTOTPO(PHOM MPOKAPHUOTUUECKUX KJIETOK. MecTo U pojib MPOKapHOT B OMOIIEHO3aX.

Crpoenue u (QpyHKIIMOHUpPOBAHUE dyKapuoTHueckoi kieTku. Ilna3zmarudeckas memOpaHna (miazmanemma). CTpykTypa
T1a3MaTuYeckor MeMOpaHsbl. TpaHCHOPT BEILIECTB Uepes3 MIa3MaTHIeCKyr0 MeMOpaHy: macCUBHBIN (Iuddy3usi, odnerdy€Hnas
g dysus), akTUBHBIN (IEpBUYHBINA U BTOPUYHBINA aKTUBHBIN TpaHcnopT). [lomynponuniaemocts MmemOpansl. PaboTta HaTpuii-



KaJIMEBOT0 Hacoca. DHAOIMTO3: MUHOLUTO3, (haronuTo3. Dk301uTo3. Kierounas crenka. CTpykTypa U (yHKIIUU KJIETOUHOM
CTEHKH pacTeHHil, rpruOoB.

[urorasma. [{utozonb. [{utockener. JBmwkenue nuroriazMbl. OpraHonabl kieTku. OgqHOMEMOpaHHbBIE OPTaHOU/IbI
KIeTku: sHAomnazMmarnueckas cetb (JIIC), ammapar ['onbaku, TU30COMBI, MX CTpoeHHe U GyHKIMHU. B3aumocBs3b
OJTHOMEMOpPaHHBIX OPTraHOuAOB KieTkH. CTpoeHHE TpaHyISIPHOTO peTHKyilyma. Mexanuzm nanpasnenus oOenxoe 6 IIIC.
Cunte3 pacTBopuMbIX O0enkoB. CHHTE3 KIETOYHBIX MeMOpaH. ['nmagkuii (arpaHyssipHbI) SHIAOMIA3MATHYECKUN PETHKYITYM.
CexperopHas pyukius annapara ['onsmxu. Moouguxkayus 6enxos 6 annapame I onvoorcu. Copmuposxa 6eikos 6 annapame
T'onvoorcu. Tpancnopt BelecTB B KieTke. Bakyonu pactutenbHbIX KieTok. Kietounsiit cok. Typrop.

[TosryaBTOHOMHBIE OPTaHOWIBI KJICTKU: MUTOXOHIPHUH, TUIACTUMBL. [IpoucxosicoeHue Mumoxouopuil u niacmuo.
Cumbuoeenes (K.C. Mepeoickosckuii, JI. Mapeynuc). Ctpoenne U GyHKIIUU MUTOXOHIpUH U 1iacTul. [lepBudyHbie, BTOpUYHBIE
Y CJIO’KHBIE TIACTUABI (POTOCHHTE3UPYIOIINX dYKApUOT. XJIOPOIIACTHI, XPOMOTUIACTHI, TEUKOTJIACTHI BBICIITUX PACTCHUI.

HememOpanubsie opranouasl kietku CtpoeHue U (QYHKIMM HEMEMOpPAaHHBIX OpPraHOWJIOB KJIETKU. PuOOCOMBI.
IIpomesicymounvle unramenmor. MUKpopuIaMeHThl. Akmunosvie Mukpoguiamenmol. MbllIeUHbIE KIETKU. AKmuHo8ble
KOMHOHEeHmMbl HeMblueunbix Kiemok. MukpotrpyO6ouku. Kinerounsrii nentp. CTpoeHue u ABMKCHHUE KTYTUKOB U PECHHYEK.
MukpoTtpyObouku unurormiazMel. LleHTpuons. benku, accoyuupoganmvlie ¢ MUKpOQDUIAMEHMAMU U MUKPOMPYOOUKAMU.
MomopHnuvie benku.

SAnpo. Obonouka siapa, XpoMaTUH, KapuoIUia3Ma, SIPBIINIKH, UX CTPOCHHE M (PYHKIUU. SIepHbIi OETKOBBIN MaTPHKC.
[IpocTpaHCTBEHHOE PACIIONIOKEHNE XPOMOCOM B UHTEp(Da3HOM szipe. Dyxpomamun u 2cemepoxpomamun. benku xpomaTuHa —
TUCTOHBL. /[unamuxa sa0epHot 060104KU 8 Mumo3se. HoepHblii mpancnopm.

Knetounsie BkimtoueHusi. CpaBHUTENbHAS XapaKTEPUCTHKA KIIETOK 3YKapHOT (PacTUTENLHOM, )KUBOTHON, TPHOHOI).

JleMOHCTpauuu

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

Tabmuibr u cxembl: «CTpoeHUE dYKAPUOTUUECKON KIETKNY, «CTpOeHUE KUBOTHOU KIETKN», «CTPOCHHE paCTUTEIHLHOM
KIeTKn», «CTpoeHne MUTOXOHAPUN», «Sapo», « CTpoeHne MPOKapUOTHIECKON KICTKN.

O6opynoBaHue: CBETOBOM MMKPOCKOI, MHUKPOMpENapaThl pPACTUTENbHBIX, >KMUBOTHBIX KIIETOK, MHUKpPOIpENnapaThl
OaKTepHaTbHBIX KIIETOK.

JlabopaTopHas pabota «/3ydeHne cTpoeHHS KIETOK Pa3IMYHBIX OPTaHU3MOB.



[IpakTrueckas pabota «/3ydueHre CBONCTB KIETOYHONH MEMOpaHbI».

JIabopartopHas padota «VccnenoBanue miasMoau3a U AemIa3MoIin3a B PACTUTEIbHBIX KIETKaX).

[IpakTtuueckas pabota «M3yyeHue ABUKEHUS IIUTOIIIA3Mbl B PACTUTEIBHBIX KIETKAX).

Tema 6. OGMeH BeleCTB U MPEBPAILIEHUE SHEPTUU B KIETKE

AcCUMUIISINS ¥ JUCCUMMIISIUS — IBE CTOPOHBI MeTaboi3Ma. THrbl 0OMEHa BEeIIeCTB: aBTOTPO(DHBIN 1 TeTepOTPODHBIIA.
VYyactue Kuciopoaa B OOMEHHBIX MpoIleccax. DHepreTuiyeckoe obecreueHue kieTku: mpeBpaiieHue ATO B oOMEHHBIX
npoueccax. DepMeHTaTUBHBIN XapaKTep peakluil KIeTOYHOTro MeTadoau3zMa. GepMeHTHI, UX CTPOEHHUE, CBOMCTBA U MEXaHU3M
neiictBus. Kodepmentsl. Otnuuns (epMEHTOB OT HEOPraHMYECKHUX KaTallM3aTopoB. benku-akTuBaTopbl U OENKH-
MHTUOUTOPBL. 3aBUCUMOCTh CKOPOCTH (DEPMEHTATUBHBIX PEaKLUi OT Pa3IMYHBIX (aKTOPOB.

[lepBUYHBII CUHTE3 OpPraHUYECKUX BELIECTB B KieTke. DOTOCUHTE3. AHOKCU2eHHbIU U OKCUSEHHbIU (omocuHmes y
oaxmepuu. CeemocobOupaiowjue nucMeHmvl U HUSMEHMbl pPeakyuoHHo20 yeHmpa. Poab XIJIOpOIJIAacTOB B MpoLEcce
dotocunre3a. CBeroBasgs u TemHOBas ¢azpl. Pomoovixanue, Cs., Cis. u CAM-muner ¢pomocunmesa. IIpoayKTUBHOCTH
dboTocunTeza. BausiHue pa3audHbX PakTOpOB Ha CKOPOCTh (POTOCHHTE3a. 3HAUCHHE (POTOCUHTE3A.

XemocuHTe3. Pa3zHooOpa3ue OpraHM3MOB-XEMOCHUHTETHKOB: HUTPUPUUUPYIOIIHE OakTepuu, Kelne300aKkTepuu,
cepobaKTepuu, BOJOPOIHBIE OaKTepru. 3HAUEHUE XEMOCHUHTE3a.

AHaspoOHble opranu3mbl. Bunbl Opokenud. IIpoaykTel OpoXxeHHss M UX MCIOJIb30BAHME YEJIOBEKOM. AHa’pOOHBIE
MUKPOOPTaHU3MBI KaK 00BEKTHl OMOTEXHOJIOTHH U BO30OYIUTEN OO0JIC3HEH.

AdpobOHBIE OpraHu3Mbl. JTamnbl 3HEpreTudeckoro oomena. IloaroroBurensHblid 3Tamn. [NHMkoanM3 — OECKUCIOPOIHOE
pacuIenIeHUe TIIFOKO3bI.

buonornyeckoe okuciaeHue, Wi KJIETOYHOE AbIXxaHue. Polib MUTOXOHIpHUI B Ipolieccax OMOJIOTHYECKOTO OKUCICHUS.
Huknuueckue peakunu. OkucauTenbHOEe GochopuiinpoBanue. Iuepeus memopannoz2o spaduenma npomonos. Cunmesz ATD:
paboma npomounrot AT@-cunmasel. [IpeumyiecTBa a3poOHOTO MyTH 0OMEHA BEIIECTB mepe/l aHapOOHBIM. DPHEKTUBHOCTD
AHEPIreTUICCKOr0 OOMEHa.

JleMoHCTpauuu

[Toptpetsr: k. [Ipuctiu, K. A. Tumupszes, C. H. Bunorpaackuii, B. A. Durensrapar, I1. Mutuenn, I'. A. 3aBap3uH.

Tabmumsr u cxembl: «®DoTocuHTe3d», «DHepreTudeckuit oOMen», «buocunres Oenka», «CtpoeHue depmeHTay,
«XEeMOCHHTE3.



OOopynoBaHue: CBETOBOW MHKPOCKOI, OOOpYJAOBaHHWE Il TMPUTOTOBIICHUS TIOCTOSHHBIX W BPEMEHHBIX
MHUKPONPENapaToB.

JlabopatopHas padota «/3ydeHne KaTaIuTUYEeCKOW aKTUBHOCTH (PEPMEHTOB (Ha MIPUMEPE aMUJIa3bl UM KaTanas3bl)y.

JlabopatopHas padoTa «3yyeHue pepMeHTaTUBHOTO pacIICINIEHUs TEPOKCHAA BOJOPOIA B PACTUTEIbHBIX U )KUBOTHBIX
KJIETKaX».

JIaGoparopHas padota «CpaBHEHHE MMPOLIECCOB (POTOCHUHTE3A U XEMOCHUHTE3a».

JlabopatopHas pabota «CpaBHEHHE IPOLIECCOB OPOKEHUS U ABIXAHUSY.

Tewma 7. HacneactBennas undopmaius u peanusaius e€ B KIETKe

Peakunn matpudHoro cuHte3a. [IpUHIMI KOMIUIEMEHTAapHOCTH B PEAKUUSIX MATPUYHOIO CHHTE3a. Peanuszanus
HacJeACTBeHHOW MHpopManuu. [ eHeTnyeckuil ko, ero cBoiictBa. Tpanckpunius — Matpuusblii cuate3 PHK. Tlpunimmns
TPAHCKPUINILMA: KOMIUIEMEHTAPHOCTh, aHTHUIIAPAJUIENBHOCTb, ACUMMETPUYHOCTh. Co3pegsanue mampuunvix PHK ¢
aykapuomuyeckoiu kiemxe. Hexooupyrowue PHK.

Tpancnsauus u e€ sramnbl. Yuactue tpancnoptabix PHK B 6nocunrtese 6enka. YcnoBus 6nocuntesa 6enka. Kogupopanue
aMUHOKHUCTOT. Poibs pubocoM B OMocuHTE3€ OenKa.

Cospemennvie npedcmagnenuss o cmpoeHuu 2eHog. OpraHuzalus T€HOMa y MPOKAapUOT W 3YKapuoT. Perymsius
aKTUBHOCTHU I'€HOB y npokapuot. ['unoreza onepona (®@. XKako0, XK. Mano). Morexynaphsie mexanuzmvl I9KCHpeccuu 2eH08 y
aykapuom. Ponb xpomamuna 6 pecynayuu pabomul cenog. Perynsius 0OMEHHbBIX IPOLIECCOB B KieTke. KineTounslit romeocras.

Bupycel — HeksieTouHble (QOpPMBI KU3HH W oOnMratHeie mnapas3utbl. CTpoeHUE MPOCTBHIX U CIIOKHBIX BHUPYCOB,
perpoBupycoB, OaktepuodaroB. JKusnenuwvii yuxn JIHK-codepocawux eupycos, PHK-cooepocawux eupycos,
boaxmepuogazos. Obpammuas mpancKpunyus, pegepmasa, UHmezpasda.

Bupycusbie 3ab601eBanus 4enoBeka, ;kuBoTHbIX, pacteruit. CIINl, COVID-19, connanbHbie 1 MEIUIIMHCKUE TIPOOJIEMBI.

buoungopmamuka: unmezpayus u anaiuz oonvuux maccusos («bigdatay) cmpyxkmyprvix Ouonocuueckux OaHHbIX.
Hanomexnonocuu 6 buonoeuu u meouyure. llpoepammupyemole pynxyuu 6erkos. Cnocobwvi 00cmasku ieKapcme.

JleMoHCTpauuu

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

Tabmuibr u cxembl: «buocuaTe3 Oenkay, «I eneTnueckuit kony», «Bupyceny, «bakrepruodarmy.

[Ipaktuueckas pabota «Co31aHre MOJEITN BUPYCa.



Tema 8. JKM3HEHHBIN [IUKI KJIETKU

Knerounsii nukn, ero mepuoabl u perynsuus. Muatepdaza u muto3. OcCoOEHHOCTH MPOIECCOB, MPOTEKAIONIUX B
untepdasze. IloaroroBka kieTtku K  jeneHuto. IlpecuHrTeTmdeckuit  (HOCTMUTOTHYECKUN), CHHTETHUYECKHU WU
MOCTCUHTETUYECKUH (MMPEMUTOTHYECKUI) Tepruoabl UHTEP(a3bI.

Martpununbii cunre3 JJHK — permukanus. [Ipuanmns! permmkanuu JIHK: koMnieMeHTapHOCTD, TOIYKOHCEPBATUBHBIN
CUHTE3, aHTunapauieabHocTh. Mexanusm pemukanuu JITHK. Xpomocomsl. Ctpoenue xpomocoM. TeroMepsl u Teaomepasa.
XPpOMOCOMHBIN HAOOP KIETKU — KApUOTHM. JUTIIIOUIHBIN U TaIUIOMAHBIA HAaOOphl XpOMOCOM. ['OMOJIOTMYHBIE XPOMOCOMBI.
[TonoBbIE XPOMOCOMBI.

Jlenenue kieTku — MuTo3. CTauu MUTO3a U POUCXOASIINE B HUX Mpolecchl. Turbl MuTo3a. KaproknHes 1 IUTOKUHES.
buonornueckoe 3Ha4eHUE MUATO3A.

Perynsius MUTOTHYECKOTO 1IMKJIA KIIeTKU. [IporpaMmmupyemast kierouHasi TuOelb — arnonTos.

Krnerounoe si1po, XpoMOCOMBI, PyHKITMOHAIbHAS TeHOMUKA. Mexanuzmsl nponugepayuu, oughghepenyuposku, cmapeHus
u eubenu knemox. «L{ugpposas kiemrka» — buoungopmamuuecxkue mooeau HYHKYUOHUPOBAHUSL KIEMKU.

JleMoHcTpanuu

Tabnuiel u cxembl: «  KU3HEHHBIN LUK KIETKWY, «Mutos», «CtpoeHue xpomocomy», «Pemnukanus JJHK.

O6opynoBaHue: CBETOBOM MUKPOCKOI, MUKpOIIpenaparhl: «MUTO3 B KJIETKaX KOPEIIKa JTyKay.

Jlabopatopnas pabota «/3ydueHne XpoMOCOM Ha TOTOBBIX MUKPOTIPEapaTax.

Jlabopatopnas pabota «Habmroienre MuTo3a B KJIETKaX KOHUYMKA KOPEITKa JTyKa (Ha TOTOBBIX MUKPOTIpENapaTax ).

Tema 9. CtpoeHue 1 pyHKIIMK OpraHU3MOB

buonornuyeckoe paznooOpazue opranu3mMoB. OJHOKIETOUHBIE, KOJIOHUATbHBIE, MHOTOKJIETOUHbIE OPTraHU3MBbI.

OCc0OEHHOCTH CTPOCHUS U )KU3HEEATETFHOCTH OJTHOKIIETOUYHBIX OPTraHU3MOB. baktepuu, apxeu, 0OTHOKJIETOUYHbIE TPHUOBI,
OJIHOKJIETOYHBIE BOJIOPOCIH, APYrue NpoTUCThl. KoJloHWaIbHbIE OPTaHU3MBI.

B3anmocBs3b yacTell MHOTOKJIETOYHOTO OpraHn3Ma. TKaHu, OpraHbl U CUCTEMbI OpraHoB. OpraHu3M Kak €MHOE 1EI0E.
I'omeocras.

Tkanu pactenuil. Tunbl pacTUTENBHBIX TKaHEH: 00pa3oBaTelibHAsl, TOKPOBHAS, MPOBOASIIIASI, OCHOBHAS, MEXaHUYECKAsL.
OcoOenHoctu cTpoeHusl, PyHKINN U pacloioKeHNs TKaHEel B OpraHax pacTeHUil.



TKaHM KMBOTHBIX M 4YEJIOBEKA. THIIBI KMBOTHBIX TKAaHEW: JIIUTEJIMAJIbHAS, COCIWHUTENbHAS, MBIIICYHAs, HEPBHAs.
Oco0eHHOCTH CTPOEHUS, (PYHKIMI U pacloIOKEHUS TKAHEW B OpraHax >KMBOTHBIX M YEJIOBEKA.

Opransl. BereratuBHble U IeHEpAaTUBHBIE OPraHbl pacTeHUi. OpraHbl U CHCTEMBI OPTraHOB >KMBOTHBIX M YEJIOBEKA.
@YHKIINU OPTraHOB U CUCTEM OPraHOB.

Omnopa tena opranu3zMoB. Kapkac pactenuil. CKeneTsl 0JTHOKJIETOUYHBIX U MHOTOKJIETOYHBIX KMBOTHBIX. HapyXHbIl 1
BHYTpEeHHHH ckeneT. CTpOeHrEe U TUIIBI COEAMHEHUS] KOCTEH.

JIBM>KEHHE OpraHu3MoB. JIBM)KEHHE OJHOKJIETOUHBIX OpPraHU3MOB: aMEOOUIHOE, KIYTUKOBOE, pECHUYHOE. J[BH)KEeHUE
MHOT'OKJIETOYHBIX PACTEHUN: TPONIU3MBI U HACTUM. [IBUKEHNE MHOTOKJIETOUYHBIX JKMBOTHBIX U YEJIOBEKA: MBIIIEYHAsI CUCTEMA.
Pednexc. CkeneTHble MBILIIBI U UX PadOTA.

[Intanue opranm3mos. [lornomeHue BOABI, YIVIEKHCIOIO ra3a W MHHEDPAJIBHBIX BEIIECTB pacTeHUsAMH. lIutanme
KUBOTHBIX. BHYTpHUIOJIOCTHOE W BHYTPUKIETOYHOE mNuIIeBapeHne. lIuTaHne 1O3BOHOYHBIX JKHUBOTHBIX. OTAEIbI
[IUALLEBAPUTENLHOTO TpakTa. [IniesapurenpHble xKenesbl. [lumesapurenbHas cucreMa 4eoBeKa.

Jpixanue opranu3moB. Jlpixanue pactenuit. [Ipixanue >kuBoTHbIX. J{uddy3us ra3oB uepes moBepXHOCTH KiieTku. KoxHoe
npixaHue. JlprxarenbHas moBepXHOCTh. JKaOepHoe U JE€rodyHoe napixaHue. JlpixaHue MO3BOHOYHBIX KMBOTHBIX M YEJIOBEKA.
DBOJIIOLIMOHHOE YCIIOKHEHHE CTPOEHUS JETKUX IMO3BOHOYHBIX >KMBOTHBIX. JlpIXareilbHas cUCTEMa 4YeNoBEKAa. MeXaHHW3M
BEHTW LMY JIETKUX Y NTUL U MIIEKONUTaronuX. Perynauus npixanus. J{prxarenbHbie O0bEMBI.

TpaHcnopT BEWIECTB Y OPraHUu3MOB. TpaHCIIOPTHBIE CUCTEMBI PACTEHUN. TpaHCIOPT BEIIECTB Y )KUBOTHBIX. KpoBeHOCHAas
cucreMa u e€ opranbl. KpoBeHOCHasl crucTeMa O3BOHOUYHBIX JKMBOTHBIX U yenoBeka. Cepaue, KpOBEHOCHBIE COCY/IbI U KPOBb.
Kpyru xpoBooOpaiiieHrs. IBOMIOIUOHHBIE YCI0KHEHUS CTPOEHHUSI KPOBEHOCHON CHCTEMBI TO3BOHOYHBIX dKUBOTHBIX. PaboTa
cepra v €€ peryyisiius.

Beinenenue y opranu3MoB. Beiienenune y pacreHuid. Beigenenue y kMBOTHbIX. COKpaTUTENnbHbIE BakyoJd. Oprassl
BblIeNIeHUs. DUIIbTpanus, cCeKpeus 1 00paTHOE BCachlBaHUE KaK MEXaHU3MbI pa0OThl OpraHoB BblaeeHUs. CBsI3b MOJIOCTH
TeJa ¢ KPOBEHOCHOM U BBIIEIUTEIBHON CUCTEMaMU. BbiielieHrne y MO3BOHOYHBIX KUBOTHBIX U yenoBeka. [louku. Ctpoenue u
¢dbyHkunonupoBanue Heppona. O6pazoBaHUE MOYH Y YETIOBEKA.

3amura y opranu3MoB. 3aliuTa y OJHOKIETOYHbIX OpraHu3MoB. Cropbl OakTepuil M LUCTHI MPOCTEUIINX. 3aliuTa y
MHOT'OKJIETOYHBIX pacTeHuid. KyTukyna. CpencrBa NacCUBHOM M XUMUYECKOM 3aIUThl. DUTOHLUBI.



3ammra y MHOTOKJIETOYHBIX >KMBOTHBIX. [IOKpOBBI M MX NPOW3BOJAHBIE. 3alllUTa OpraHu3Ma ot Oone3Hed. IMMyHHas
cucTema yenoBeka. KieTouHslif 1 ryMOpanbHbIii UMMYHUTET. BposkI€HHBIN 1 TPHOOPETEHHBIN crienUuUIECKU IMMYHUTET.
Teopus kionanbHO-cenexktuBHoro ummynurera (I Dpmux, ®@. M. bepuer, C. Tonerasa). BocmamuTeabHble OTBETHI
opraHu3MoB. Poib BpOKAEHHOTO HMMYHHUTETA B Pa3BUTHU CUCTEMHBIX 3a00J1€BaHUM.

PaznpaxuMoCTh 1 peryiisiius y Opranu3mMoB. Pa3apakuMoCTh y OJHOKIETOYHBIX OPTaHU3MOB. Takcucel. Pa3npaxxumocTtsb
U PEryJsLMs y pacTeHU. POCTOBBIE BElIECTBA U UX 3HAYECHUE.

HepBHast cucrema u pediexTtopHas peryiasuus y KUBOTHbIX. HepBHas cucrtema u €€ OTHenbl. DBOJIOLHMOHHOE
YCIIO’)KHEHUE CTPOCHHUS HEPBHOM CHCTEMBI y XKUBOTHBIX. OTHEIbI TOJIOBHOTO MO3ra MO3BOHOYHBIX JKUBOTHBIX. Pediexc u
pedekTopHas n1yra. be3ycioBHbIE U YCIIOBHBIE PEQIIEKCHI.

['ymopanbpHast peryysanus M 3HAOKPUHHAsA CHCTEMA JKMBOTHBIX M 4YesOBeKa. JKene3bl SHIOKPUHHOM CUCTEMBI U MX
ropMoHsl. JleiicTBue ropMOHOB. B3auMOCBsI3b HEPBHOM M HIOKPUHHO cucTeM. [ unoraiamMo-runodusapHasi CucTeMa.

JleMOoHCTpauuu

IToptper: U. 11. I1aBnos.

Tabnuiel 1 cxeMbl: «OIHOKIIETOYHBIE BOJAOPOCTN», «MHOTOKIETOUHBIE BOJOpochny, «baktepun», «lIpocreitmmey,
«Oprasbl IIBETKOBBIX pacTeHUi», «CUCTEMBI OPraHOB MO3BOHOYHBIX >KMBOTHBIX», «BHYyTpeHHEE CTpOEHHE HAaCEKOMBIX),
«Txanu pactenuit», «KopHeBbie cuctembl», «Ctpoenue ctedms», « CTpoeHue JTUCTOBOM IUIACTUHKWY, « TKaHU KUBOTHBIX),
«Ckener uenoBeka», «llumeBapurenbHas cucrema», «KpoBeHocHas cucteMay», «JlpixarenbHas cucrtema», «HepBHas
cucrema», «Koxa», «Mplmeunas cucremay, «BoinenurenbHas cuctemay, « JHIOKPUHHAS cucteMay, «CTpOEHUE MBILIIBD),
«MmmyHuter», «KuieyHononoctusie», «CxeMa MUTaHUS pacTeHU», « KpOBEHOCHBIE CUCTEMBI TO3BOHOYHBIX KMBOTHBIX),
«Ctpoenue ruapb», « CTpoeHue miaHapuny, « BHyTpeHHee ctpoeHue 10xAeBoro uepssi», «HepBHas cuctema poioy, «HepBHas
cucrema JArymku», «HepBHas cucrema mnpecmbikarommxcs», «HepBHas cucrema nTuny», «HepBHas cucrema
MIeKonuTamuxy, «HepBHas cucrema denoBekay, «Pedmiekcy.

OO6opynoBaHue: CBETOBOM MHUKPOCKOI, MHUKpPOIpENnapaThl OJHOKICTOYHBIX OPTaHU3MOB, MHUKpOIpEnapaThl TKaHEH,
PaKOBHMHBI MOJITIOCKOB, KOJUIEKLIMHA HACEKOMBIX, UTJIOKOXKHUX, KUBbIE HK3EMIUISIPbl KOMHATHBIX PAaCTeHU, repOapuu pacTeHui
Pa3HbIX OTJEJOB, BIAYKHBIE MIPEMapaThl >)KUBOTHBIX, CKEIEThl MO3BOHOYHBIX, KOJJIEKIIMH O€CTIO3BOHOYHBIX KUBOTHBIX, CKEJET
YyenoBeKa, 00opyIoBaHUE ISl JEMOHCTPAIMK MMOYBEHHOTO M BO3AYIIHOTO MUTAHUS PAaCTEHHUl, pacUICTUICHUS KpaxMmana U



OEJIKOB O] IecTBHEM (EPMEHTOB, 000OPYIOBAHUE TSI IEMOHCTPAIIMH OIBITOB 110 U3MEPEHUIO JKU3HEHHOU EMKOCTH JIETKUX,
MEXaHHM3Ma JIbIXaTeJIbHBIX JBUKEHUIN, MOJICJIM TOJIOBHOTO MO3Ta Pa3JIMYHbIX )KUBOTHBIX.

Jlaboparopnas padbota «M3ydueHue TkaHei pacTeHUI.

Jlabopatopnas pabota «/3yueHue TKaHei >KUBOTHBIX).

JlabopaTopHas pabota «/3ydeHrne opraHoB IIBETKOBOTO PACTCHHUS.

Tema 10. PazmHOXEeHME M pa3BUTHE OPTaHU3MOB

@®opMbI pa3MHOKEHHUSI OpPTraHU3MOB: Oecrofioe (BKJItoUas BEreTaTUBHOE) U MOJoBoe. Buabl 0ecronoro pa3MHOKEHHUS:
MMOYKOBaHUE, CIOPYJIALMS, PparMeHTaIs, KIOHUPOBAHUE.

[TonoBoe pazmHoxenue. [lonoBeie kieTku, win rametsl. Meiio3. Crtaguu Meiioza. [loBeneHne XxpomMocoM B MeHO3e€.
Kpoccunrosep. buonorndeckuii CMbICII MEHO3a U MIOJIOBOTO Tpoliecca. Meno3 1 €ro MecTo B )KU3HEHHOM IIUKJIE OPTaHU3MOB.

[IpenzaponsiiieBoe pa3Butue. ['ameTorenes y >kuBoTHbIX. [1os10BbIE 3kene3bl. OOpa3oBaHUE U Pa3BUTHUE MOJOBBIX KJIETOK.
CnepMmarorenes u oorese3. CTpoeHHE MOJIOBBIX KIETOK.

Omio0oTBOpEeHHEe W AMOPHUOHAIBHOE pPa3BUTHE >KUBOTHBIX. (CrOCOOBI OIJIOOTBOPEHHUS: HAPYXKHOE, BHYTPECHHEE.
[TapTenorenes.

NHauBHyalbHOE pa3BUTHE OPraHU3MOB (OHTOTEHE3). DMOPHOJIOTHS — HayKa O Pa3BUTHUH OpraHu3mMoB. Mopgozenes —
00HA U3 21a8HbLX Npobem amopuonocuu. Konyenyus mopghozcernos u mooenu mopghozceneza. Ctaguu aMOpHOreHe3a >KMBOTHBIX
(Ha mpumepe nsarymku). Jpobnenue. Tunst qpobnenus. Jemepmunuposarnnoe u HedepmMuHuposanHoe opooaenue. bracmyna,
munwvt O1acmyn. OCOOCHHOCTH NPOOJICHUS MIICKOMUTAIONINX. 3apOJIbIIIEBbIe JIUCTKU (TacTPyJsivs). 3aKiiajka OpraHoB U
TKaHeW U3 3apOJIBIINICBBIX JIMCTKOB. B3aMHOE BIMSHHUE YacTel pa3BUBAIOIIETOCS 3apo/ibliia (SMOpHUOHATBHAS WHIIYKIIHS).
3akJajka TjiaHa CTPOSHHUSI KUBOTHOIO KaK Pe3yJIbTaT UEPAPXUUECKUX B3aUMOEHCTBUM IreHOB. BiusiHue Ha sMOpHOHATIBLHOE
Pa3BUTHE PA3IUYHBIX (DAKTOPOB OKPYIKAIOIICH CPEIbI.

Poct u pazButue xxuBotHbIX. [locTamMOpruoHansHbIM epuoa. [Ipsmoe u Henpsimoe pa3Butue. PazButue ¢ meramopdozom
y OECIO3BOHOYHBIX W TIO3BOHOYHBIX >KMBOTHBIX. bHOJOrMyeckoe 3HA4YCHHE MPSMOTO M HEMPSMOTO pPa3BUTHS, HUX
pacrpocTpaHeHrue B Tpupoje. THIbl pocTa KUBOTHBIX. DakTOphl peryisiuu pocTa KUBOTHBIX M yeioBeka. Cramuu
NOCTAIMOPUOHAIIBHOTO Pa3BUTHSA y KUBOTHBIX M 4yenoBeka. [lepumoabl oHTOoreHe3a uenoBeka. CTapeHHE U CMEpPTh Kak
OMOJIOTHYECKUE MTPOLIECCHI.



Pasmuoxenne u paspurue pacteHuil. ['amerodut u copodput. Meiio3 B )KU3HEHHOM IuKIe pacTeHuid. ObpazoBaHue
crop B mpoiecce Meio3a. ['amerorenes y pacteHuil. OmioI0TBOPEHHE U Pa3BUTUE PACTUTEIBHBIX OpraHu3MoB. J[BoiiHOe
OILJIOJIOTBOPEHHE Y LIBETKOBBIX pacTeHUil. OOpa3oBaHUE U pa3BUTHE CEMEHHU.

MexaHu3MBbl peTyJISLMU OHTOT€HE3a Y PACTCHUM U )KUBOTHBIX.

JleMoHcTpanuu

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

Tabmumsr u  cxembl: «BereratuBHoe pa3MHOXeHHE», «Tumbel Oecnojoro pa3MHOXKEHUs», «Pa3MHOXeHne
XJIAMUIOMOHaAb», «Pa3MHOXXeHHe OBrieHb», «PasMHOXeHHe TruApb», «Menos3y», «XpomocoMsl», «l'amerorenesy,
«CTpoeHHE SMUEKIETKHA U CIEpMaTo3011a», « OCHOBHBIE CTaluu OHTOreHe3a», «lIpsmoe u Henpsmoe pazButue», «PazButue
MaucKoro xyka», «Paszputue capanum», «Pa3zButme marymkw», «/[BOMHOE OIUIOJOTBOPEHHE Yy UBETKOBBIX PACTCHUI,
«CTpoeHune ceMsiH OJHOJOJBHBIX U JABYIOJBHBIX pAacTeHUW», «KM3HEHHBIN LUK MOPCKOW KamycCTh», <« KU3HEHHBIN IUKII
Mxay, «KU3HEHHBIN HUKII NATOPOTHUKA», « ’KM3HEHHBIN LIUKII COCHBD».

ObopynoBaHHe: CBETOBOM MMKPOCKOIN, MHUKpOMpEnaparhl SHIEKIETOK U CIepMaTo30Ma0B, Mojenb «L{ukn pa3Butus
JATYIIKI.

JIabopatopHas padota «3yueHne cTpoeHHs MOJOBBIX KJIETOK HAa TOTOBBIX MUKPOIpPENapaTax.

[IpakTruueckas pabota «BplsiBIeHHE TPU3HAKOB CXOACTBA 3aPOBIIIEH MO3BOHOYHBIX KUBOTHBIX).

JIaboparopHas pabota «CTpoeHHE OPraHOB Pa3MHOKEHHSI BBICIIIMX PACTEHUI.

Tema 11. I'eHeTrKa — HayKa 0 HACJIEACTBEHHOCTH U U3MEHUYMBOCTH OPraHU3MOB

Hcropusi cTaHOBIEHUST U pa3BUTUSL TeHETHKUM Kak Hayku. Pabdotel I'. Mengens, I'. ne ®puza, T. Moprana. Posub
OTEUYECTBEHHBIX YUEHBIX B pa3BuTuu reHetuku. Padotel H. K. Konwosa, H. 1. BaBunosa, A. H. benosepckoro, I'. ]I.
Kapneuenko, 0. A. ®ummmuenko, H. B. TumodeeBa-Pecorckoro.

OCHOBHBIE T€HETHYECKUE IOHATHS W CHMBOJIBI. ['OMOJOTrMYHBIE XPOMOCOMBI, aJUIEJIbHBIE T'EHbI, AJLTEPHATUBHBIE
MPU3HAKU, TOMUHAHTHBIN U PEIIeCCUBHBIN MPU3HAK, TOMO3UI0Ta, TE€TEPO3UT0Ta, YUCTas JTUHUS, THOPUABI, TEHOTHUII, (PEHOTHII.
OCHOBHBIE METO/Ibl TEHETUKH: TUOPUIOTOTHUECKUH, IIUTOJOTUYECKHM, MOJIEKYJISIPHO-TEHETUYECKU .

JlemoHcTpanuu

[Toptpetsi: I'. Mengens, I'. ne @pus, T. Mopran, H. K. Koasnos, H. 1. Basuios, A. H. benosepckui, I'. /1. Kaprieuenko,
1O. A. ®ununuenko, H. B. Tumodees-PecoBckuii.



Tabnuie u cxembl: «MeTobl TeHETUKINY, «CXEeMbI CKPEIIUBAHUSD.

JlabopaTopHas pabota «/[po3oduna kak 00bEKT TeHETUYECKUX UCCIICTOBAHMIN.

Tema 12. 3akOHOMEPHOCTH HACJIEACTBEHHOCTH

Monorubpunnoe ckpeniBanue. I[lepBoiii 3akoH MeHzenss — 3aKoH €AMHOO0Opa3usi TMOPUIOB MEPBOrO IMOKOJIEHUS.
[IpaBuno nomuHupoBaHusa. Btopoi 3akoH MeHpaenss — 3aKOH pPacCIICIUICHUsS IPU3HAKOB. LlATONIOrMYecKkne OCHOBBI
MOHOTHOPHIHOTO CKpeIIMBaHMsI. [ UTIOTe3a YHCTOTHI TaMeT.

AHanuzupymoniee ckpemrpanue. [IpoMexxyTouHbIi XapakTep HaclieIoBaHUs. Paciienienue npu3HakoB Py HEMOJIHOM
JOMHUHUPOBAaHNH.

HuruOpuaHoe ckpemmuBaHue. Tpetuil 3akoH MeHnenss — 3aKOH HE3aBHUCHUMOTO HACJEAOBAHHUS IPU3HAKOB.
[{utonornueckrue OCHOBBI AUTHOPUIHOTO CKPEITUBAHMUS.

CuerieHHoe HacneaoBaHue mpu3HakoB. Pabotel T. Moprana. CrenyieHHOE HaclieJOBaHUE T'€HOB, HAPYILIEHUE CLIETNICHUS
MEXAy reHaMu. XpOMOCOMHAasl TEOPUS HACIIEICTBEHHOCTH.

I'eneruka nosia. XpoMOCOMHBII MEXaHU3M OIPEIEICHUS M0J1a. AYyTOCOMBI U MOJOBBIE XPOMOCOMBI. ['OMOraMeTHbIN 1
reTeporaMeTHhIN NoJ. ['eHeTnuecKkasi CTpyKTypa MOJOBBIX XpoMocoM. HaclienoBanrne npu3HaKkoB, CUETIEHHBIX C TIOJIOM.

I'enotun kak nenoctHas cucrema. [lneroTponus — MHOKECTBEHHOE JE€WCTBHE T'eHAa. MHOXECTBEHHBIN aJlJICIU3M.
B3aumopeiictBue HeamenbHbIX TeHOB. KoMIuiemenTapHOCTh. Dnucrtas. [lonumepusi.

['eHeTryeckuit KOHTPOJIb PA3BUTHUS PACTECHUH, )KUBOTHBIX U YEJIOBEKA, a TaKKe (PU3UOJOTUIECKUX MTPOIIECCOB, ITOBEICHUS
Y KOTHUTUBHBIX (QyHKIMHA. ['eHeTHUYeCKne MeXxaH3Mbl CUMOMOTeHE3a, MEXaHNU3MbI B3aUMOJICHCTBUS «XO35IMH — Mapa3suT» U
«XO35IUH — MHUKpOOMOMY. ['eHeTHUeCKHue acneKThl KOHTPOJISI M W3MEHEHMsI HacleICTBEHHON WH(OpMaIMU B MOKOJICHUSIX
KJIETOK U OPTraHU3MOB.

JleMOHCTpauuu

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

Tabmuubr u cxembl: «llepBwiii u BTOpoW 3akoHbl Mengaens», «Tperuii 3akoH MeHnmens», «AHAITU3UPYIOIIEE
ckpeluBanuey», «Henonnoe nomunupoBanue», «CLENICHHOE HACJIEIOBAaHUE MPU3HAKOB Y Ip030(huiib», «['eHeTHKa mojay,
«Kapuotun uvenoBeka», «Kapuotun apozoduiiby, «Kapuotun ntuils», «MHOXKECTBEHHBIH aienu3my», «B3aumonencTaue
TEHOBY.



O6opynoBanue: MOJEHIb ISl IEMOHCTPAIIMN 3aKOHOB €IMHOOOpa3us TMOPHIOB MEPBOTO MOKOJCHUS M PACHICTUICHHS
MPU3HAKOB, MOJENb IS JEMOHCTpPAllMM 3aKOHA HE3aBUCHMOTO HACJIECIOBAHUS IPU3HAKOB, MOJAEIb IS JEMOHCTpalUU
CIEIUICHHOTO HACIE0BaHUs IPU3HAKOB, CBETOBOM MUKPOCKOI, MUKpoIpemnapat: «/Ipo3oduay.

[Ipaktuueckas padora «M3yyeHue pe3yabTaToB MOHOTUOPHUIHOTO CKPEIIMBAHUS Y APO30(DUITBD.

[IpakTiueckas pabota «3ydeHne pe3yabTaToB TMTHOPUAHOTO CKPEIIMBAHUS Y IPO30(UITBD).

Tema 13. 3akOHOMEPHOCTH U3MEHUUBOCTH

B3aumogeiicTBue renotuna u cpenasl npu popmupoBanuu (eHotura. M3MeHunBOCTh mpu3HaKoB. KadecTBeHHBIE U
KOJIMYECTBEHHBIE ITPU3HAKU. BUIbl N3MEHUNBOCTH: HEHACIIEICTBEHHAS U HACJICACTBEHHAS.

MoaudukannonHas uU3MeHIUBOCTb. Posib cpepl B popMupoBaHun MoaudUKaIMOHHON n3MeHUnBoCcTH. Hopma peakimu
npu3Haka. Bapuanmonsslil psig v BapuannoHHas kpusas (B. Moranncen). ColicTBa MOAU(UKAITMOHHON N3MEHUYUBOCTH.

['eHoTHNIMYEeCKass M3MEHUYMBOCTh. CBOWMCTBA T€HOTUIIMYECKON M3MEHYMBOCTH. BHUIIBI TEHOTUIIMYECKOW W3MEHYMBOCTH:
KOMOWHATHUBHAsI, MyTallMOHHAsI.

KomOvHaTtiBHAasT W3MEHYMBOCTh. Mei03 M TMOJOBOW TMPOIIECC — OCHOBA KOMOMHATHBHOM W3MEHYHBOCTH. Poib
KOMOMHATUBHOM U3MEHUMBOCTH B CO3/IaHUM T'€HETUYECKOT0 pa3HOOOpasus B Mpejenax 0JHOTO BHUA.

MyTanoHHass U3MEHUYUBOCTh. BUIbI MyTanuii: TEHHbIE, XPOMOCOMHBIE€, TeHOMHBIE. CITIOHTAHHBIE U UHAYLIUPOBAHHBIC
MyTaluu. SaepHele W OMTOIUIa3MaThdeckue MyTtauuu. COMaTH4YeCKHE W TOJIOBblE MyTauuu. [I[pryWHBI BO3ZHMKHOBEHHS
MyTaluii. MyTareHsl 1 UX BIUSIHUE Ha OPTaHU3Mbl. 3aKOHOMEPHOCTU MYTalIMOHHOTO MTPOIIecca. 3aKOH TOMOJIOTUUECKUX PSAI0B
B HacienctBeHHOM n3meHunBocty (H.M. BaBuiio). BHesnepHas U3MEHUUBOCTh U HACTEACTBEHHOCTD.

Onueenemura u dNUSEHOMUKA, POJIb INUSEHEMUYECKUX PaKmopos 8 HACIe008aHUU U USMEHYUBOCU (DEeHOMUNUYECKUX
NPU3HAKO8 Y OP2AHUZMOB.

JleMOHCTpauuu

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

Tabmuibr u cxembl: «Buasl n”3MEHUYNBOCTHY, «MoanpuKamoHHas U3MEHIMBOCTHY, « KOMOMHATHBHASI N3MEHUNBOCTHY,
«Meio3y, «OmnonoTBopeHuey, «I'eHeTudeckue 3a00JIeBaHUs YeoBeKkay, « Buasl myTamuiig.

OO6opynoBaHue: JXKMBbIE M TepOapHbIE 3K3EMIUISIPbl KOMHATHBIX pacTeHHi, pUCYHKH (doTorpaduu) >XUBOTHBIX C
Pa3JIMYHBIMUA BUJAMU U3MEHYUBOCTH.



JlabopatopHass pabotra «MccnenoBanwe 3aKOHOMEPHOCTEH MOIU(DHUKAIMOHHOW W3MEHYMBOCTH. I[locTpoeHme
BAPHUALIMOHHOTO Psifia U BApUALUOHHON KPUBOMY.

[IpakTuueckas padora «MyTtanuu y Apo30duiibl (Ha FOTOBBIX MUKpPOIIpEnapaTax).

Tema 14. I'enetnka yenoBeka

Kapuorun uemoBexka. MexayHapoaHas NmporpaMma HMCCIECIOBaHUsS T€HOMAa 4YeIoBeKa. MeTolbl M3ydyeHUs T€HETHUKHU
YeJIOBEKAa: TE€HEAIOrMYeCKui, OJM3HELOBbIA, UUTOT€HETUYECKHM, IOMYJALHMOHHO-CTATUCTUYECKUNA, MOJIEKYJISIPHO-
reHeTnueckuii. COBpeMEHHOE ONPEAEIICHUE T'€HOTHUIIA: TOJHOTEHOMHOE CEKBEHUPOBAHUE, TEHOTUIIUPOBAHUE, B TOM YHUCIIE C
nomotnbto [MI[P-ananuza. HacnencrtBennsie 3a001eBanus yenoBeka. [ eHHbIe U XpOMOCOMHBIE 00JIe3HU ueoBeka. bonesnu ¢
HACJIEICTBEHHOU NIPEAPACTION0KEHHOCTHIO. 3HAUCHUE MEIUIIMHCKON T€HETUKH B MPEAOTBPAIICHUN U JICUEHUH T€HETHYECKUX
3a00JiIeBaHUH YesioBeKa. MeIuKo-TeHeTUUeCKOe KOHCYIbTUpoBaHue. CTBOJIOBBIC KJIETKU. [IOHATHE «TEHETUUECKOTO TPy3ay.
DTUYECKHE ACTIEKTHI UCCIEAOBAHUN B 00JaCTH PEAAKTUPOBAHUS TEHOMA U CTBOJIOBBIX KJIETOK.

['enetnueckue (hakTOphl MOBBINIEHHON YYBCTBUTEIBHOCTH YEJIOBEKA K (PU3MUYECKOMY M XUMHUUYECKOMY 3arps3HEHHUIO
OKpyXarouien cpensl. ['eneTndeckas npeapacnoyioKEeHHOCTh YEJIOBEKA K MTATOJIOTUSIM.

JleMoHcTpanuu

Tabmuupr u cxemsl: «Kapuotun denoBeka», «MeToabl U3yUeHUs] TEHETUKU 4YelloBeKa», «I'eHeTnueckue 3ab0seBaHus
YEIOBEKA.

[Ipaktuueckas pabora «CocTaBieHre U aHAIN3 POJIOCIIOBHOMY.

Tema 15. Cenekiysi opraHu3MoOB

JloMecTukanuss W CeleKUMs. 3apoXkIACHUE CceleKuuu u aoMectukauuu. Ydyenue H. WM. BaBumioBa o IlenTpax
MIPOUCXOKICHUSI U MHOT000pa3usi KyJIbTypHBIX pacTeHu. PoJib cenekIuu B Co3JaHuU COPTOB PACTEHUMN U MOPOJI )KUBOTHBIX.
Copt, nopoja, mramMM. 3aKOH TOMOJIOTHYECKUX PSA0B B HacjieACTBeHHON n3MeHunBocTy H. V. BaBuiioBa, ero 3HaueHue aJis
CEJICKITMOHHOM pabOTHI.

MeTtoapl cenekMoHHON paboThl. MIckycCTBEHHBI OTOOp: MAacCOBBIM M MHAMBUAYAIbHBIA. DTamnbl KOMOMHAIIMOHHON
cenekiuu. VcnpiTanue npou3BoauTeel mo noroMctBy. OTOOp MO FEHOTHUITY C MTOMOIIBIO OLICHKH ()eHOTHUIIa MOTOMCTBA U
0oTOOp IO TeHOTHUITy ¢ noMonibio ananuza JIHK.



W cKycCcTBEeHHBI MyTareHe3 Kak MeTO]l CEJIEKIMOHHONW paOoThl. PaguannoHHbI 1 XUMAYECKH MyTareHe3 Kak MCTOUHUK
MyTalui y KyJIbTYpHBIX (hopM opraHu3MoB. Mcnonbp3oBaHre TeHOMHOTO PEAAKTUPOBAHUS  METO10B pekoMOuHaHTHBIX JIHK
JUISI TIOJTyYEHUsl HCXOHOTIO MaTepuaa Jiyisl CEJICKIUU.

[Tonyuenune nonuruionaoB. BHyTpuBHumoBas rulOpuansanus. BiIM3KOpOACTBEHHOE CKpELIMBAaHUE, WJIM WHOPUIMHT.
HeponcTtBeHHOe CkpemiyBaHue, WM ayTOpUAHMHI. ['eTepo3uc W ero nmpuuMHbl. VCHoOJdb30BaHHE TETEPO3HCA B CEJIEKLHUU.
Otnanéunas rubpunusanus. llpeomonenue Oecruioguss MEXBUAOBBIX THOPUIOB. J(OCTHIKEHHS CENEKUUH PACTCHHH U
KUBOTHBIX. « 3€1€HAS PEBONIOYUL).

CoxpaHeHHE U U3yYEHHE F€HETUYECKUX PECYPCOB KYJIBTYPHBIX PACTEHUN M UX AUKUAX POAUYEH IS CO3[aHUS HOBBIX
COPTOB M THOPHIIOB CEIbCKOXO3SWCTBEHHBIX KYIbTYp. M3yuenue, coxpanenue u ynpasieHue 2eHemudecKumu pecypcamu
CeNbCKOXO3AUCMBEHHBIX U NPOMBLCIOBIX HCUBGOMHBIX 6 YEAAX VIYUULEHUs CYYeCMBYIOWUX U CO30aHUS HOBbIX NOPOO, TUHULL U
KpOCCO8, 8 MOM Hucie ¢ NPUMEHEHUEM COBPEMEHHBIX MEMO008 HAYYHBIX UCCIE008AHUL, NEPEO08bIX UOeU U NePCHEeKMUBHBIX
MexHON02ULL.

JleMOHCTpauuu

[Toptpetsr: H. 1. BaBunos, U. B. Muuypun, I'. J{. Kapneuenko, I1. I1. JIykpsnenko, b. JI. Acraypos, H. bopnoyr, 1. K.
benses.

Tabmuupbl n cxembl: «L{eHTphl MPOUCXOXKACHUS U MHOTO00pa3usi KyJbTYPHBIX PACTEHHUI», «3aKOH TOMOJIOTMYECKUX
PSI0B B HACJIEICTBEHHOM U3MEHUMBOCTHY, «MeTo bl cenekuumy, «OTaanéHnas ruopuansanus», «MyTtarenes».

JIaboparopHas padota «/3yueHue coOpToB KyJIbTYPHBIX PACTEHUN U OPOJI JOMAIIHUX KUBOTHBIXY.

JlaboparopHas padota «M3ydeHue MeTo10B CEJIEKIIMU PACTECHUI.

[Ipaktuueckas padota «[IpuBHUBKa pacTeHHID».

Okckypeusi «OCHOBHBIE METOIbI M JOCTUKEHUS CEJIEKIMU PACTEHHH W >KMBOTHBIX (HA CEJIEKUMOHHYIO CTaHLMIO,
IJIEMEHHYIO (epMy, COPTOMCIBITATENBHBIM y4acTOK, B TEIUIMYHOE XO3SHCTBO, B JaOOPATOPHUIO arpOyHHBEPCUTETa HIIU
Hay4YHOTO LIEHTPA)».

Tema 16. BUOTEXHOJIOTUS U CUHTETHYECKAsE OMOJIOTHS

OOBEKTHI, HCIOJIb3yeMble B OHOTEXHOJOIMM, — KIETOYHbIE M TKAHEBBIE KYJbTYpbl, MHUKPOOPTaHU3MBI, HX
XapakTepucTuka. TpaauiMoHHas OMOTEXHOJOTHs: XyeOomeyeHne, MOTyYeHHE KHUCIOMOJIOUHBIX MPOIYKTOB, BHUHOJEIHE.



MuxkpoOuonorndeckuii cuuTe3. OOBEKTHI MHUKpPOOHOJIOTHYECKHX TexHoMorui. [IpousBoncTBo Oenka, aMHUHOKHCIOT H
BUTAMHHOB.

Co3laHre TEXHOJIOTM M HMHCTPYMEHTOB IIEJICHANPABICHHOIO HW3MEHEHUS M KOHCTPYMPOBAHUS I'€HOMOB C IIEJIBIO
[IOJTyYEHUS] OPIaHU3MOB U UX KOMIIOHEHTOB, COJEPIKAIIMX HE BCTPEUAIOIIUECS B IPUPOI€ OMOCUHTETUUECKUE ITYTH.

Kierounast mnxenepus. MeTonbl KyJabTypbl KJIETOK M TKaHEW pacTeHUid M >KMBOTHbIX. KpmoOanku. Comarnueckas
ruOpuan3anuss W CcoMaTtudeckuil sMOpuorenes3. lMcmonb3oBaHHME TaljJoOWIOB B CEIEKIUH pacTeHuidl. [lonyuenue
MOHOKIIOHANbHBIX anmumein. Hcnonv3osanue MOHOKIOHANbHBIX U NOJUKIOHAILHLIX anmumen 6 meduyune. VIckyccTBeHHOE
OIUIOAOTBOPEHUE. PEKOHCTpYKIMS SHUEKIETOK W KIOHMPOBAHHUE >XUBOTHBIX. METOJI TpaHCIUIAHTAUWUU SAEp KIETOK.
Texnonozuu 0300poeneHus, Ky1bmueUpo8arus U MUKPOKIOHANbHO20 PA3SMHONCEHUS CeNbCKOXO3AUCNEEHHBIX KYIbMYP.

XpoMOCOMHAass M TeHHas HHKeHepus. VICKyCCTBEHHBIM CHHTE3 T€Ha M KOHCTpyupoBaHue pekomOuHaHTHbIX JIHK.
Cosz0anue mpanceenHvlx opeanuzmos. JJoCTHKEHNs U IEPCIEKTUBBI XPOMOCOMHOM U T€HHOW MH)XEHEPUU. DKOJIOTHYECKUE U
ATUYECKHE MTPOOIIEMbI T€HHON HHKEHEPUU.

Menununckue Ouotexnonoruu. IloctreHomnas mudpoBas menununa. [MIP-auarnoctuka. MeTabogoMHBIA aHaAIH3,
TEHOLEHTPUYECKHUIM aHAIN3 ITPOTEOMA YEJIOBEKA ISl OLIEHKHA COCTOSIHUS €T0 310pOBbs. VCIOJIb30BaHNE CTBOJIOBBIX KIIETOK.
Tapretnas Tepanusi paka. 3D-OnouHxeHepus ajig pa3paboTKu (yHAAMEHTANbHBIX OCHOB MEIMIIMHCKUX TEXHOJIOTHH,
CO3JaHUsI KOMIUIEKCHBIX TKAHEW COYeTaHHUEM TEXHOJIOTMI TPEXMEPHOro OMONPUHTHHTA U ckadoaarHra 11l perieHus 3aaad
[IEPCOHAIN3UPOBAHHON MEIULIUHBI.

Co3naHue BEKTOPHBIX BaKIMH C IIEJIbI0 OOEcreYeHus: KOMOMHHMpPOBAHHOM 3ammuThl OT Bo30ynuteneit OPBU,
YCTaHOBJICHHE MOJIEKYJISIPHBIX MeXaHu3MOB (yHkuronupoBanusi PHK-coaepxaniyx BUpycoB, BBI3BIBAIOLIUX 0COO0 OMacHbIe
3a00s1€BaHUs YEJIOBEKA U )KUBOTHBIX.

JleMOHCTpauuu

Tabmuips! u cxemsl: «lcnonp30BaHnEe MUKPOOPTaHU3MOB B IPOMBIIIIEHHOM MPOU3BOJICTBEY, «KieTouHass MHKEeHEepUsD»,
«I'eHHast UHKEHEPUS».

JlaboparopHas padota «M3ydueHrue 00beKTOB OMOTEXHOJIOTHI.

[TpakTnueckas padbota «IlosyueHrne MOIOUHOKHUCIIBIX TPOYKTOBY.

Okckypeusi «bHOTeXHOJIOTHST — BaXKHEHIIAas MPOM3BOAUTENbHAS CHJIA COBPEMEHHOCTH (Ha OMOTEXHOJIOTHYECKOE
IIPOU3BOICTBO)».



11 KIIACC

Tema 1. 3apoxaeHue U pa3BUTUE FBOJTIOIMOHHBIX MPEACTABICHUN B OMOJIOTUHI

OpomonnonHas Teopus Y. [lapBuna. [Ipennochiiku BOSHUKHOBEHUS AapBUHU3MA. JKU3Hb U Hay4YHas JesTeNIbHOCTh Y.
JlapBuHa.

JBrxymue cwibl HBoMOIMU BuaoB 1o Y. JlapBuHy (BBICOKAas HWHTCHCHBHOCTh PA3MHOKCHHS OpPTraHW3MOB,
HaCJIEJICTBEHHAs N3MEHUYNBOCTh, OOph0a 3a CyIIeCTBOBaHUE, €CTECTBEHHBIA U UCKYCCTBEHHBIN O0TOOD).

Odopmnenue cuntetnueckoit Teopuu 3Bostonuu (CTI). HeittpanbHas Teopus sBomtonnn. CoBpeMeHHas 3BOJIIOIMOHHAS
Oouosnorus. 3HaueHHe SBOJTIONUOHHON TeoprH B (GOPMHUPOBAHNN €CTECTBEHHO-HAYYHON KapTUHBI MUPA.

JleMOHCTpauuu

[Toptpetsr: Apucrorens, K. Jlunnei, K. b. Jlamapk, 3. XK. Cenr-Unep, K. Krosre, U. lapsun, C. C. Yersepuxos, 1. U.
[[Imaneraysen, x. Xonnenn, . K. benses.

Tabmuupbr u cxembl: «Cucrema xuBod npuponbl (o K. Jlunuew)», «JlectHuna >xuBbix cymiectB (mo Jlamapky)y,
«MexaHnu3m (GopMHUpPOBaHUS TPHUCTOCOONICHM y pacTeHud W >kuBoTHBIX (o Jlamapky)», «Kapra-cxema mapuipyra
nytremecteus Y. JlapBuna», «Haxomku Y. [lapBuna», «®opmbl O60prObI 3a cymiecTBoBaHue», «llopoasl romyGeii»,
«MHoroo6pasue KyJIbTypHBIX (OpM KarmycThl», «[Iopobl ToMaITHIX KUBOTHBIX», «CxeMa oOpa3oBaHUs HOBBIX BUIOB (110 Y.
HapBuny)», «CxemMa COOTHOIIECHUS IBIKYIIMX CHIT DBOIOIHIY,  OCHOBHBIE MOJIOKEHUS CHHTETHIECKON TEOPUH IBOJTIOIIHI.

Tema 2. MUKpO3BOJIOLUS U €€ PE3YIbTAThI

[Tomynsauust kKak daeMeHTapHas equHuia dBoonud. CoBpeMeHHbIE METOJIBI OIIEHKA TeHETUYECKOTO pa3HOOOpa3us H
CTPYKTYpBI Tomyjsiuid. V3MeHeHme TeHO(OHIA TMOMYISIIIUKM KakK OJJIEMCHTApHOE SBOJIOIMOHHOE SBJICHUE. 3aKOH
reHeTuueckoro paBHosecus k. Xapau, B. Baitn6epra.

DneMeHTapHbIe (DAKTOPBI (ABMKYIHAE CHIIBI) SBOJIONMHA. MyTanmMOHHBIN mporecc. KoMOWHATHBHAS M3MEHYMBOCT.
Hpeiid reHoB — ciydaiiHble HEHANPAaBIICHHbIE WU3MEHEHUs YacTOT ajuielied B momyisnusx. Jddext ocHoBarens. Ighgdexm
bymwinounoco copaviuika. CHudCeHue ceHemuyecko2o pazHooobpasus: npudunsl u cieocmeus. llpossenenue aghghexma opetigha
2eH08 6 Ooabwux u manvix nonynayusx. Murpamuu. WM3onsiius nonynsiuid: reorpaduueckas (IIPOCTPAHCTBEHHAS),
OuoJsiorudeckas (penpoayKTUBHAas).



EcrecTBeHHBIlT 0TOOp — HampaBistomuid (GakTop IBOMONMUH. @DOpPMBI  €CTECTBEHHOTO OTOOpa: JBIDKYIIUH,
CTaOMIIM3UPYIOMNY, paspbiBatomuii  (au3pyntuBHbIA). [lojoBoit oTOOp. BO3HWKHOBEHWE U HSBOJIONUS COIHAIBHOTO
NOBEJICHUS JKUBOTHBIX.

[Ipucnoco61eHHOCTh OPraHU3MOB KaK pe3yJbTaT MUKPOIBOIIOIMU. BO3HUKHOBEHHE MPUCITOCOOJIECHUN Yy OPraHU3MOB.
Apomopdo3sl u uanoaaantanuu. [Ipumepbl TpUCIIOCOONEHUN Yy OPraHu3MoB: Mopdojorndeckue, (U3HOIOTHUECKUE,
OonoxuMHuueckue, nopeneHyeckue. OTHOCUTEIBLHOCTD MPUCTIOCOOTIEHHOCTH OPraHU3MOB.

Bun, ero kputepuu u ctpykrypa. BunoobpasoBanue kak pe3ynbTaT MUKPOIBOMIOLUH. V30ms1us — kimtoueBoi (akTop
BugooOpazoBanus. Ilytm u cmocoObl BH00Opa3zoBaHus: ajuionarpuyeckoe (reorpauyeckoe), CHUMIIATPUUYECKOE
(3KOJIOTUYECKOE), «KMTHOBEHHOE» (MOJIUILIONIN3aLus, THOpuan3ans). JJIuTenbHOCTh BOTIOLUOHHBIX TPOLECCOB.

Mexanu3mbl (POpMHUPOBaHUS OMOJIOTMYECKOTO pa3HOOOpa3usl.

Ponb 3BOIIOIIMOHHON OMOJIOTHH B pa3pabOTKe HAYYHBIX METOJOB COXpAaHEHHs OMOpazHooOpasus. MHUKPOIBOIIOLUS U
KOABOJIIOLIMA APAa3UTOB U UX X0351€B. MexaHn3Mbl (YOpMUPOBaHUS YCTOMYMBOCTU K AHTUOMOTUKAM U CTIOCOOBI OOPBOBI € HEM.

JleMOHCTpauuu

IToptpets: C. C. YeTBepukos, 3. Maiip.

Tabmuupl u cxeMbl: «MyTallMOHHAsE U3MEHYUBOCTHY, «[lonynsaiuronHas cTpykTypa Buaay, «Cxema nposiBICHUs 3aKOHA
Xapau—BaiinOepra», «[BmKylue CHIIBI 3BOJIOLHW», «DKOJIOTMYEcKash H3OJSLUS TMOMYyJAUi ceBaHCKOM (openmny,
«I'eorpaduueckas U30sLUUs TUCTBEHHUIIBI CHOMPCKON U JIMCTBEHHUIIBI JaypcKoiy, «IlomynsioHHbIe BOJHBI YNCICHHOCTH
XUITHUKOB U KEPTB», «Cxema JeiCcTBUS €CTEeCTBEHHOT0 0TO0pay, «Dopmbl 00pbOKI 3a cyliecTBoBaHueY, « MHIyCTpUanbHBbIi
MenaHusm», «KuBble wuckonaemeiey», «lloKpoBUTENbCTBEHHAsI OKpacka KUBOTHBIX», «lIpenymnpexnaromas oxpacka
KUBOTHBIX», «Pusnonornyeckue agantanun», «lIprucrnocoOieHHOCTh OpraHu3MOB U €€ OTHOCHUTENBHOCThY, «Kpurepuu
BUga», «Bunel-nBoitHukuy, «CtpykTypa Buga B npupone», «CrnocoObl BuI000pa3oBaHus», «l eorpaduueckoe
BUI000pa3oBaHue TPEX BUIOB JAHABIIICH», « DIKOJOTHUYECKOe BUA000pa30BaHUE BUIOB CUHUIY, «llomuruionasl pacTeHui»,
«KamycTHo-peneunbiii THOPHITY.

O6opynoBanue: repOapuu pacTEeHUM, KOJUIEKIIMM HACEKOMBIX, 4Yydella NTUI[ U 3Bepel ¢ MpuMepaMu pa3IMYHBIX
NPUCIOCOOJICHUI, Yyyea MTULL U 3BEpPEei pa3HbIX BUIOB, repOapuu pacTeHU OJIM3KUX BUIOB, 00pa30BaBIINXCS PA3IMYHBIMU
CHIOCOOaMHU.

JlabopatopHas pabota «BrIsiBIeHHE N3MEHUYNBOCTH y 0COOEH OHOTO BUAAY.



JIabopartopHas padota «lIpucrnocobiienns OpraHu3MOB U UX OTHOCUTENIbHAS L1EJIeCO00Pa3HOCTHY.

JlabopaTopHas pabota «CpaBHEHHE BUIOB IO MOP(HOIOTHIECKOMY KPUTEPHUION.

Tema 3. MakposBoJitonius u €€ pe3yJibTaThbl

Meroabl u3zydeHus makposBojitonnu. [laneoHTonornyeckue MeroAbl u3ydeHus: 3Bosonuu. Ilepexonnbie GopMbl U
bunoreHeTUYECKUE PSSl OPTaHU3MOB.

buoreorpaduyeckue Meroapl usydeHus sBomonuu. CpaBHeHue ¢GJaopsl M (ayHbl MaTepUKOB U OCTPOBOB.
buoreorpaguyeckue obnactu 3emau. Buabl-sHIEMUKN U PETUKTHL.

OMOpPHOIOTHYECKUE U CPAaBHUTEIBHO-MOP()OIOrHUECKUEe METOJbl HM3Y4YEHMs 3BONIONUH. ['eHeTHueckue MexaHU3Mbl
HBOJIFOLIMM OHTOI'€HE3a U MOSIBICHMS 3BOJIIOLIMOHHBIX HOBIIECTB. | OMOJIOrMYHbBIE M aHAJIOTMYHbBIE OpraHbl. PyaumeHTapHbIe
OopraHbl M aTaBU3Mbl. MOJIEKYJISIPHO-TEHETUYECKHE, OMOXMMHYECKUE W MATEMATUYECKHE METOJIbl M3YYEHHS HBOJIIOLUU.
['omonoruunsie reHbl. COBpEMEHHBIE METOIbI TOCTPOEHUS (PUITIOTEHETUYECKUX JIEPEBHEB.

XPOMOCOMHBIE MYTallMH U 3BOJIOLUS TEHOMOB.

OO011ue 3aKOHOMEPHOCTH (MpaBuiIa) 3BOMOUMH. [Ipunyun cmenvl ¢hynxkyuu. HeoOpaTUMOCTh 3BOMIONMH. AJAaNTHUBHAS
panuanus. HepaBHOMEPHOCTH TEMIIOB 3BOJIFOIUU.

JleMoHcTpanuu

[Toptpetsr: K. M. bap, A. O. KoBanesckuit, ®. Mrosep, 3. ['ekkensb.

TaOmumpsl 1 cxembl: «PUIOTeHETUYECKUI P JIomaan», «ApXeonTepuKc», «3Bepo3yoble aiepby, «Crerouedansh,
«Punnodpute», «CeMeHHbIE ManopoTHUKH», «buoreorpadudeckue 3ouHbl 3emiun», «llpelid KOHTHHEHTOBY», «PemuKTH,
«HauanpHble cTaguy 3MOPUOHATBHOTO PA3BUTHSA MO3BOHOYHBIX JKUBOTHBIX», «IOMOJIOTHYHBIE U AHAJIIOTMYHBIE OpPTaHBDY,
«PynuMeHTb», «ATaBU3MB», «XPOMOCOMHBIE HAOOpHI UYENOBEKA W INMMIIaH3e», «[J1aBHbIEe HaANpaBICHHS SBOIIOLUNY,
«O0111e 3aKOHOMEPHOCTH 3BOTIOLIII.

ObopynoBaHue: KOJUIEKIIMH, TrepOapuu, MYJSHKH HCKOMAeMbIX OCTaTKOB OPraHM3MOB, MYJISDKM TOMOJIOTMYHBIX,
AHAJIOTMYHBIX, pyIUMEHTAPHBIX OPraHOB U aTaBU3MOB, KOJJIEKIIUHA HACEKOMBIX.

Tema 4. [TporcxoxaeHre U pa3BUTHE KU3HU HA 3eEMJIE

HaydHble TUmoTe3bl NpOMCXOXKIEHUS >KM3HU Ha 3emie. AOuoreHe3 W mnaHcrepMmus. JloHaydHble MpPeNCTaBICHUS O
3apOKICHHUH KU3HU (KpealoHu3M). [ MmoTe3a mocTosIHHOro caM03ap0KICHUS KU3HU U €€ olpoBepkeHue onbitaMu @. Penuy,
JI. Cnannanuanu, JI. Iactepa. IIporcxoxaeHue sKu3HU U aCTPOOUOIOTHSL.



OcHoOBHBIE 3Tanbl HeopraHudeckoil sBomtouuu. [lmaHerapHas (reosiormyeckasl) 3BOMIOLUSA. XHUMHYECKAs 3BOJIIOLIUS.
AOVOTEHHBIN CHHTE3 OPraHNYeCKUX BemecTB u3 Heopranudeckux. OmbitT C. Musiepa u I'. FOpu. O6pa3oBanue moimmMepoB U3
MoHoMepoB. Koaneparnas runoresza A. M. Onapuna, runoresa nepBuyHoro 0ynboHa [[x. XonaeliHa, reHeTuyeckasi Tunoresa
I'. Ménnepa. Pubosumbr (T. Yek) u runore3a «vmupa PHK» V. I'mnbepra. ®opMupoBanue MeMOpaH M BO3HHUKHOBEHHE
IIPOTOKJIETKH.

Ucropust 3emnm u metonbl €€ u3ydeHus. Vckomaemple OpPraHMYECKHE OCTaTKH. ['€OXpOHOJOruss M €€ METOJBI.
OTtHOcuTeNnbHAS U a0COMIOTHAS T€OXPOHONIOTH. ['e0XpOoHOIOrnuecKast IKaja: 30Hbl, 3Pbl, IEPUObI, FTTOXH.

HavanbHbie sTambel opraHuyeckod sBostonuu. [losiBIeHWE M SBOJIONUS TMEPBBIX KIETOK. DBOJIONUS MeTa0oJM3Ma.
Bo3nukHOoBeHne nepBbix 3kocucteM. CoBpeMEHHbIE MUKPOOHBIE OMOIUIEHKM KaK aHAJOr MEPBbIX Ha 3eMiie COOOIIECTB.
Crpomaronutsl. [IpokaproTsl 1 3yKapHUOTHI.

[Ipoucxoxaenre dSykapuoT (CUMOMOreHe3). OBOJIOIMOHHOE MPOUCXOXKJACHUE BUpPYycoB. IIpoucxoxienue
MHOTOKJIETOYHBIX OPraHU3MOB. BO3HUKHOBEHNE OCHOBHBIX IPYII MHOTOKJIETOYHBIX OPraHU3MOB.

OcHOBHBIE 3Tambl IBOJIIOIUHU BhICHIUX pacTeHuil. OCHOBHBIE apoMopdo3bl pacTeHuid. BuIXxon pacTeHuilt Ha cymry.
IlosiBneHne CiOpoOBBIX PACTEHUN U 3aBOeBaHME UMH cylmiu. CemeHHble pacTeHus. [I[poncxoxneHne NBETKOBBIX paCTEHUM.

OCHOBHBIE 3TaIlbl 3BOJIIOLMH KUBOTHOTO Mupa. OCHOBHBIE apoMOop(03bl JKUBOTHBIX. Benackas dayna. KemOpuiickuii
B3PBIB — IOSIBJICHHE COBPEMEHHBIX THUIIOB. llepBble XOpAoBbIE KMBOTHBIE. JKW3HBP B BOJE. ODBOJIOIUS MO3BOHOYHBIX.
[Ipoucxoxnenne ampuodbuii u pentunuii. [Ipoucxoxaenne miexkonuTaromux u nruill. [IpuHnun kirodeBoro apomopdosa.
OcBoeHne OeCr03BOHOUYHBIMH U TO3BOHOYHBIMU KUBOTHBIMH CYIIIH.

PazButne >xu3HM Ha 3emiie MO 3paM M TEpUoJiaM: apxel, MPOTEepO30M, Majneo30M, Me3030U, KaitHo3zou. OOmias
XapaKTEpUCTHKA KIMMAaTa U Te0Jornyeckux npoueccos. [1osBlieHHE U paclBET XapaKTePHBIX OPraHU3MOB. YTIIe00pa3oBaHUeE:
€ro yCIIOBUS U BIIMSHUE HA Ta30BbIi COCTaB aTMOC(hEpHI.

MaccoBble BBIMUpPAaHHUSI — 3KOJIOTMYECKHE KPHU3UCHl Mpouuioro. I[IpuymHBI W ClENICTBUS MAacCOBBIX BBIMUPAHUMU.
CoBpeMeHHBIH IKOJIOTHYECKUI Kpu3nc, ero ocooeHHocTu. [Ipobiema coxpanenust OnopasHooOpasus Ha 3emiie.

CoBpeMeHHas cuctemMa opranuueckoro mupa. [IpuHuumnel knaccudukanuu opraHu3MoB. OCHOBHbBIE CUCTEMATUUYECKUE
IPYIIbI OPraHU3MOB.

JleMoHcTpanuu



[Moptpetsi: ®@. Peau, JI. Cnamnannanu, JI. Ilactep, U. 1. Meunukos, A. U. Onapun, [Ix. Xonaeitn, I'. Mémnep, C.
Mumnep, I'. FOpu.

Tabmumpsl u cxembl: «Cxema onbita @. Pegu», «Cxema onbita JI. IlacTepa nmo n3ydeHHIO caMO3apOXKACHUS KU3HUY,
«Cxema onsita C. Mmiepa, I'. FOpw», «3Tamnbl HeopraHudeckon sBosronun», «I'eoxpoHonorndeckas mkana», «HadanpHble
ATambl OPTaHUYECKON IBOMIOIHNY, «CxeMa 00pa3oBaHMs dYKapHOT MyTEM cuMOuoreHesa», «CucreMa >KMBOW HPUPOJIBDY,
«Ctpoenue Bupyca», «ApoMopdo3sl pacteHuit», «PuHHOPUTH, «OTHOKIETOYHBIE BOJIOPOCIN», «MHOTOKICTOUHBIE
BoZOpoCcIn», «Mxwu», «IlamopoTHukn», «l'osoceMeHHbIe pacTeHus», «OpraHbl LBETKOBBIX pacTeHUui», «Cxema pa3BUTHS
KUBOTHOTO MHpa», «ApoMopdo3bl KHUBOTHBIX», «lIpocteitmme», «Kumeunononoctueie», «llnockue uepsuy,
«Unenucronoruey», «Pei0b», «3eMHOBOHBIE», «IIpecmbikatouecs», «lItuupy, «MnekonuTatomue», «Pa3BuTHe XKU3HU B
apxeuckou spe», «Pa3BUTHE )KU3HU B MPOTEPO3OUCKON Ipey, «Pa3BUTHE )KU3HU B MAIIEO30MCKON 3pe», «Pa3BuTne *KU3HU B
ME3030MCKOM 3pe», «Pa3BuTre )KNU3HU B KAWHO30MCKOM 3pe», «CoBpeMEHHasA CHCTEMA OPTaHUYECKOTO MAPAY.

ObopynoBaHue: repOoapuu pacTeHUH pa3IMYHBIX OT/EJIOB, KOJUIEKIMU HACEKOMBIX, BIIAXKHbBIE NpenapaTrhl )KMBOTHBIX,
PAKOBHHBI MOJUIFOCKOB, KOJUIEKLIMH WIJIOKOKHX, CKEJIEThl ITO3BOHOYHBIX XMBOTHBIX, dyyela NTUL U 3BEpEH, KOJUIEKLIUU
OKaMEHENOCTEN, MOJE3HBIX NCKOTIAEMBIX, MYJISKA OPTaHUYECKUX OCTaTKOB OPTaHU3MOB.

Bupryanbnas nabopatopHas padbora «MopenupoBanue onbiToB Musuiepa—tOpu 1o m3yyeHuto aOMOreHHOTO CHHTE3a
OpraHUYECKUX COCIMHEHUMN B MEPBUYHOU aTMOChepey.

JIaGoparopHas padota «/3yueHue 1 onucaHue UCKOMAeMbIX OCTaTKOB APEBHUX OPraHU3MOBY.

[IpakTuueckas pabora «3ydeHue ocOOEHHOCTEHM CTPOCHUS PACTEHUM Pa3HBIX OTICIOBY.

[Ipaktruueckas pabora «M3yueHue ocoOEHHOCTEN CTPOSHHS TO3BOHOUYHBIX KUBOTHBIX).

Tema 5. IIpoucxoxieHue 4ea0BeKa — aHTPOIIOTEHES

Pa3znensl 1 3ana4n aHTPONOIOTHHU. METOIBI aHTPONOJIOTUH.

CraHOBIIEHUE NIPEICTABICHUN O MPOUCXOKIEHUY YesloBeKa. Permrnosneie Bo33peHus. CoBpeMEHHbIE HAYYHbIE TEOPUH.

CXo0ACTBO 4enoBeKka ¢ KUBOTHBIMH. CHUCTEMATHYECKOE MOJIOKEHHE ueioBeka. CBUAETENbCTBA CXOACTBA YEJIOBEKA C
KUBOTHBIMH: CPABHUTEIBLHO-MOP(HOIOrHYecKre, SMOpHoIoruieckue, (u3noaoro-onoXxuMudeckue, nopeaeHyeckue. Onnuus
4eJIOBEKa OT JKUBOTHBIX. IIpSIMOX0KI€eHNE U KOMIUIEKC CBSI3aHHBIX C HUM IIPU3HAKOB. Pa3BUTHE IOJIOBHOTO MO3Ta U BTOPOU
CUTHAJIbHON CHUCTEMBI.



JIBmkyme cuibl ((akTopbl) aHTpPOMOreHe3a: Ouojormyeckue, couuaibHble. COOTHOIIEHHE OHOJOTHYECKUX H
COLIMAJIbHBIX (PAaKTOPOB B AHTPOIIOTCHE3E.

OcHoBHBIE CTauu aHTponoreHe3a. PanHue yenoBekooOpa3Hbie 00€3bsHbI (IPOKOHCYJIbI) M pAaHHUE TTOHTUBI — OOLIUE
NpeIKu 4e0OBEKOOOpa3HbIX 00€3bsiH U JII0ACH. ABCTPATIONUTEKA — JABYHOTHE Tpenku Jrojaeil. UenoBek yMmenblil, nepBbie
U3TOTOBJICHUSI OpyAui Tpyda. YenoBek NpAMOXOISAIIMKA W TEpBbI BBIXOJ Jrojed 3a mpenensl Adpuku. YeraoBek
reienp0eprekuii — o0Imui MpeIoK HeaHIePTaIbCKOTO YeIOBEKa U YeJIOBeKa pa3yMHOro. YenoBeK HeaHIepTadbCKUN KaK BUJY
JOJIEN XOJIOJHOTO KiIMMaTa. YenoBeK pa3yMHbIM COBPEMEHHOI'O THWIIA, JEHUCOBCKUW YEIOBEK, OCBOCHHE KOHTUHEHTOB 3a
npeaenamu Adpuku. [TaneoreneTrka U najieoreHOMHKA.

DBOJIONNS COBPEMEHHOTO uejioBeKa. EcTecTBeHHBIM OTOOp B MOMYJSAIUAX 4eloBeka. MyTallMOHHBIN MpoOIEcC U
noaumopdusm. [lonynsuronHble BOJNHBL, Apeld reHoB, murpamus U «3GPexT ocHOBATENSN» B MOMYJISIIIUIX COBPEMEHHOTO
YEJI0BEKA.

Yenoseueckue pacwl. llonstue o pace. bonbiive pacel: eBpomeougHas (eBpa3uiickas), aBCTpaIO-HETPOUIHAS
(7xBaTOpHANIbHAS ), MOHTOJIONIHAS (a3MATCKO-aMepUKaHCKas). Bpemst u myTu pacceneHus 4yenoBeka Mo TuianeTe. EnquHcTBO
yesoBeueckux pac. Hayunas HecoctosiTenbHOCTh pacu3Ma. [[prcrnoco0aeHHOCTh YenoBeKa K pa3HbIM YCIOBHUSIM OKpYyKarolen
cpenbl. Bimusinue reorpaduueckoit cpeasl u apeiida reHoB Ha MOp(ooTHIO U (PU3UOTIOTHIO YEJIOBEKA.

MexaucuIuIMHapHble MeTo/bl B (hU3nveckoil (OMOJOrMYecKoi) aHTPOMOJIOTHH. DBOJIOIUOHHAS AHTPOMOJIOTHS U
MaJI€OaHTPONOJIOTHSl YEJIOBEUECKUX MOMyJsiquid. buocouuanbHble HMCCIEAOBaHUSA NpUPOIbl uenoBeka. McciemoBanue
KOABOJIIOLIUY OMOJIOTMYECKOI0 U COLMAIBHOIO B YEJIOBEKE.

JleMoHCTpauuu

IToprpersr: Y. lapsun, JI. Jluku, . 5. Porunckuii, M. M. I'epacumos.

Tabmuier 1 cxembl: «MeTo bl aHTPOIIOJIOTHHY, «I 0JTOBHOM MO3T YenoBekay, «HemoBekooOpas3Hbie 00e3bsIHb», «CKelleT
YeJIOBEKAa M CKEJET IIMMIIaH3e», «PyIuMeHThl U aTaBU3MbD», «JIBUKYIIME CHUIIBI aHTPOIOTEHE3a», «DBOJIIOIMOHHOE JIPEBO
yeloBeKkay, «ABcTpamonuTek», «YemoBek  ymenblin», «UYenoBek — npsAMoxoAsumi», «J[eHHUCOBCKHUI  4YEIOBEK»
«Heangepranbup», «KpoManboHIBD), «IIpeakn yenoBekay, « ITamnbl 3BOJIOIUU YEIOBEKA», «Packl 4eloBeKay.

O6opynoBanue: MyJsKA OKAMEHEJIOCTEH, MPEeIMETOB MaTepuagbHON KyJNbTYphl MPEIKOB UYEIOBEKA, PENpOIyKIIUU
(dpoTorpadum) xkapTHH ¢ MHUPOIOTUUESCKIUMHU M OUOJICHCKUMH CIOKETaMH MPOUCXOXKIACHUS YesloBeKa, pororpadum HaxomI0K



MCKOIIa€MbIX OCTATKOB YEJIOBEKA, CKEJIET YEIOBEKa, MOJEINb Yepera YeJoBeKa 1 Yepena [MUMITaH3€, MOJIeNIb KUCTH YEJI0BeKa
Y KHCTH IIMMIIaH3€, MOJIEJIH TOpCca MPEJKOB YEIOBEKA.

JIabopatopHas padota «/3yueHne ocoOOEHHOCTEN CTPOEHHUS CKelleTa YeJIOBEKa, CBA3AHHBIX C MPSIMOXO0KICHUEM.

[IpakTuueckas pabora «3ydeHue 3K0JIOrMUeCKUX aanTalui YeJI0BeKay.

Tema 6. DKoJI0THs — HayKa O B3aMMOOTHOILIEHUAX OPraHU3MOB U HaJJOPTaHU3MEHHBIX CUCTEM C OKpPYKaloLEen cpe1oi

3apoJieHne U pa3BuTUe sKojoruu B Tpyaax A. ['ym6onsara, K. @. Pynbse, H. A. CeBeprioBa, J. I'ekkens, A. Tencnu, B.
H. Cykauépa. Pa3neins! u 3agaun s3kosorun. CBs3b 3KOJIOTHHU € APYTUMHU HayKaMHu.

Metonasl s3xosioruu. [loneBbie HabMOAEHNA. DKCIIEPUMEHTHI B 9KOJIOTUU: TIPUPOIHBIE U 1abopaTopHble. MoaenupoBanue
B OKOJIOTUU. MOHUTOPUHT OKPY’KAIOMICH CPe/Ibl: IOKATbHBIN, pErHOHANBHBIN U TI100aIbHBIH.

3Ha4YeHNEe JKOJOTUYECKUX 3HAHUM JJISI YETOBEKA. JKOJIOTMYECKOE MUPOBO33PEHNE KAK OCHOBA CBSI3€M YEJIOBEUECTBA C
npuponor. PopMupOBaHUE IKOJIOTUUECKON KYJIbTYpPbI U SKOJOTMYECKOM IPAMOTHOCTH HACEICHUS.

JleMOoHCTpauuu

[Toptpetsi: A. I'ymGonbar, K. ®@. Pynee, H. A. CeBepuios, O. ['ekkenb, A. Tercnu, B. H. Cykaués.

Tabnuupl 1 cxeMbl: «Pa3nensl 3koa0run», «MeToabl IK0Ioruny, «CxemMa MOHUTOPUHTA OKPY>KAIOIIEH Cpebly.

JlabopartopHas padota «M3ydeHrue MeTO0B IKOJIOTUUECKUX UCCIICI0BaAaHUNY.

Tema 7. Opranu3Mel 1 cpefa OOUTaHus

Dkosornueckue GakTopbl U 3aKOHOMEPHOCTH UX JercTBud. Kiaccudukanus sxkooruueckux (HakTopoB: aOMOTHUUECKHE,
OonoTudeckue, aHTpornoreHHsle. OO0IIMEe 3aKOHOMEPHOCTH AEMCTBUs sKosornueckux (axkrtopos. IlpaBuno munumyma (K.
[npenrens, FO. JIubux). TonepaHTHOCTb. DBpUOUOHTHBIE U CTEHOOMOHTHBIE OPTAHU3MBI.

AbGuotnueckue (axtopbl. CBeT Kak 3koyiornueckuil (axrtop. /JlelcTBHe pa3HBIX YYacTKOB COJHEYHOTO CIEKTpa Ha
OpraHu3Mbl. OJKOJIOTMYECKUE TIPYINIbl PACTEHHMM M KUBOTHBIX 110 OTHOWIEHUIO K cBeTy. CHrHainpHas poJib CBeETa.
doTonepruoan3M.

Temneparypa kak »3Konorudeckuii ¢akrop. JleiicTBue temmeparypsl Ha OpraHu3Mbl. [loMiKkumoTepMHBIE U
rOMOMOTEPMHbBIE OpPraHU3Mbl. DBPUTEPMHBIE U CTEHOTEPMHBIE OPTaHU3MBI.

Bnaxnocts kak skojoruueckuit ¢akrop. Ilpucnocobiienuss pacTeHuii K MOJAEpKAaHUIO BOJHOIO OajaHca.
Knaccudukanus pacteHuit o OTHOIIEHUIO K Boje. [IpucnocobneHus >KMBOTHRIX K U3MEHEHHUIO BOJHOTO PEKUMA.



Cpenbl  oOWTaHUsT OPraHU3MOB: BOJHAs, HA3eMHO-BO3/yIlIHAsi, IIOYBEHHAs, TJIyOMHHAs TMOJIIOYBEHHAS,
BHYTpHOpPTraHU3MeHHass. OU3NKO-XUMUYECKHE OCOOEHHOCTH cpejl oOuTaHusi opraHu3MoB. [IpucrnocoOaeHus opranu3MoB K
KU3HU B Pa3HbIX Cpeaax.

buonornyeckue putmbl. BHemnue u BHyTpeHHHe puTMbL. CyTOuHble M TOoAMYHBIE PUTMBI. [IpucrnocoOIeHHOCTD
OpPraHU3MOB K C€30HHBIM U3MEHEHUSIM YCIIOBUMN KU3HHU.

Kuzuennsie popmbl oprann3moB. [lousarue o xxu3HeHHON Qopme. KusHeHHble POpMbI pacTEeHHI: 1E€pEBbsl, KYCTAPHUKH,
KyCTapHUYKH, MHOTOJICTHHE TpaBbl, OJHOJIETHHE TpaBbl. JKU3HEHHbIE (OPMBI KUBOTHBIX: THUAPOOMOHTHI, T€OOMOHTHI,
a’poOMOHTHl. OCOOEHHOCTH CTPOEHUS U 00pa3a KU3HH.

buotnueckue ¢akropsl. Buibl 6MOTHYECKUX B3aUMOJCUCTBUI: KOHKYPEHIIUS, XUIIIHUYECTBO, CUMOMO3 U €ro (JOPMBI.
[lapazutusm, Koomepamus, MyTyalu3M, KOMMEHCAJIM3M (KBapTUpPAHTCTBO, HaxyeOHW4yecTBO). Herpoduueckue
B3auMO/IeCTBUS (Tonmmueckue, popuueckue, padpuyeckue). 3HaueHUEe OMOTUYECKUX B3aUMOJICUCTBUM ISl CYIIECTBOBAHUS
OpraHu3MOB B cpefie oOuTanus. [IpuHIMI KOHKYPEHTHOTO UCKITIOYESHUS.

JleMOHCTpauuu

Tabmuipl U cxembl: «Okojoruyeckue ¢GaxkTopb», «CBETOBOUM CHEKTP», «IKOJIOTUYECKUE TPYIIbI >KUBOTHBIX IO
OTHOIIIEHUIO K CBETY», «TergoKpOBHBIE KUBOTHBIE», «XOJOAHOKPOBHBIEC >XUBOTHBIEY», «DU3MOJOTMYECKUE aIanTaiuu
KUBOTHBIX», «Cpeqpl oOUTaHusI OpraHu3MoBYy, «buojoruueckue putMbl», «Ku3HeHHble GOpMBI pacTeHUN», «KHU3HEHHbIE
(GOpMBI JKUBOTHBIX», «IJKOCHCTEMa HIMPOKOJIMCTBEHHOTO Jiecay, «IDKOCHUCTEMa XBOWHOTO Jieca», «llemm mnuranusy,
«XunranuectBoy, «Ilapazutusmy, «KonkypeHuus», «Cumonosy», «KoMmMeHcanu3my.

O6opynoBanue: repObapun paCTeHUHN U ) KUBOTHBIX, MPUCTIOCOOICHHBIX K BIUSHUIO Pa3IUYHBIX IKOJIOTHYECKUX (haKTOPOB,
repObapun CBETOMOOUBBIX, TEHETIOOMBBIX U TEHEBBIHOCIMBBIX PACTECHUHN, CBETOJIFOOMBbIC, TCHEIFOOUBBIC U TEHEBBIHOCIIUBBIC
KOMHATHBIE PACTCHUS, TePOAPUH M KOJUICKIIUU TETIOMIOOMBBIX, 3MMOCTOMKHIX, MOPO30yCTOMYMBBIX PACTEHUH, Uydesia ITHI |
3BEpeil, TepOapun pPacTeHHM, OTHOCAIIUXCS K TUrpoduTaMm, kcepoduram, Mme3oduram, KOMHATHBIE PACTEHUS TaHHBIX TPYIIII,
KOJUICKITUH JKUBOTHBIX, OOUTAIOIINX B PA3HBIX Cpeax, repdapuu v KOJJICKIIUA PACTCHUH U )KUBOTHBIX, 00JIaTAf0IINX YepTaMU
MIPUCIIOCOOJICHHOCTH K CE30HHBIM M3MEHEHUSIM YCIOBUM XKU3HU, TepOapuu M KOJUIEKIIMU PACTEHUM U )KUBOTHBIX Pa3IMUYHBIX
KU3HEHHBIX (POPM, KOJUICKI[UH >KUBOTHBIX, YHACTBYIOIIMX B PA3JIMYHBIX OMOTUYECKUX B3aUMOJICUCTBUSX.

JlabopatopHas pabota «BrisiBIeHHE TPUCTIOCOOICHNI OPTaHU3MOB K BIIMSTHUIO CBETAY.

JlabopatopHas pabota «BeisiBICHHE MPUCTIOCOOTICHN OPTaHU3MOB K BIHSTHUIO TEMITEPATYPhI».



JlabopaTopHast paboTa «AHATOMUYECKHE OCOOCHHOCTH PACTCHHUM M3 Pa3HBIX MECT OOUTAHUS.

Tema 8. DK0JIOTHS BUAOB U MOMYJISALIHIMA

DKOJIOTUUECKHE XapaKTepUCTUKH momysiiuu. [lomynsius kak 6unonoruyeckasi cucrema. Pojib HEOAHOPOIHOCTH CPEIbI,
¢busndeckux O0apbepoB U OCOOEHHOCTEW OHOJOTMU BUAOB B (POPMUPOBAHUU MPOCTPAHCTBEHHOW CTPYKTYPbHI TMOIYJISIIHIA.
OcHOBHbBIE TIOKA3aTENMN MOMYJISIIIUN: YUCICHHOCTh, IIJIOTHOCTh, BO3pACTHAsI U MOJIOBAasl CTPYKTYpa, POKIAeMOCTh, IPUPOCT,
TEeMI pOCTa, CMEPTHOCTh, MUTPAIIUS.

DKoyoruyeckas CTpykrypa nomyisuud. OUueHKa YUCIEHHOCTH MOMyJSiuu. JInHaMHKa MOMyJsiqud U €€ peryJisiiusl.
buotndyeckuii nmoTeHUHaN NOMyJSIUUA. MoAenrpoBaHUEe AUHAMUKU NONyJsinuu. KpuBble pocTa YMCIEHHOCTH MOITYJISLIHAM.
Kpusble BbDKMBaHUS. Perymsius 4MCIIEHHOCTH MOMYJAIMI: posib (DaKTOPOB, 3aBUCSIIUX M HE 3aBUCSIIMX OT IJIOTHOCTH.
Dxosioruyeckue crpareruu BuaoB (- u K-ctparerun).

[Tonsatue 00 3Konoruyeckoi Huie Buaa. MectooOutanue. MHoromepHas Mojenb 3kosiorudeckor Humu JIx..
XarunHcoHa. Pa3mepsl skonornueckoil Hum. [loTeHuumanbHas 1 peain30BaHHAs HULIY.

Bup xak cucrtema nomnynsuuid. Apeainbsl BUI0B. BUabl U UX KU3HEHHBIE CTPATETHHU. JKOJIOTHYECKUE SKBUBATICHTHI.

3aKOHOMEPHOCTH MOBEICHUS U MUTPAIUi dKUBOTHBIX. BUOJIOTHUECKHE UHBA3UU YYKEPOJIHBIX BUJIOB.

JleMoHcTpanuu

IToptper: Ix. . XaTunHCOH.

Tabmuubl U cxembl: «IKOJOTUYECKUE XAPAKTEPUCTUKH Momynsnun», «[IpocTpaHcTBeHHass CTPYKTypa MOIMYJISIIUNY,
«Bo3pactHble nupamMuabl NOMYISUUN», «CKOPOCTh 3aCeIeHUs MOBEPXHOCTU 3EMJIM Pa3JIMYHBIMA OpraHu3MaMm», «Mojieinb
skoJiorndeckor Humu JIx. M. XatanHcoHay.

O6opynoBaHue: repOapun pacTEHUM, KOJIJICKIIUU KUBOTHBIX.

Jlabopatopnas pabota «IIpucrnocobieHns ceMssH pacTeHUN K PACCEICHHUIOY.

Tema 9. Dxonorust coo01IECTB. DKOTOTHIECKUE CUCTEMBI.

CoobmiecTBa oprann3mMoB. bruorieHo3 u ero cTpykTypa. CBsI3u MEX]1y OpraHu3MaMH B OUOIIEHO3E.

Oxocucrtema kak oTkpbiTasg cucrema (A. JIkx. Tencnu). DyHKIMOHANBHBIE OJIOKM OPraHW3MOB B JKOCHCTEME:
POYLIEHTBI, KOHCYMEHTHI, penyleHThl. Tpoduueckue ypoBHu. Tpoduueckue 1enu u cetu. AOuoTuueckue 0JI0KU SKOCUCTEM.
[TouBs! u uibl B 3K0cUcTeMax. KpyroBopoT BeliecTB U MOTOK SHEPTUU B SKOCUCTEME.

OcHOBHBIE MTOKa3aTeIN SKOCUCTEMBI. bruoMacca n mpoayKIrs. DKOJIOTHYECKUE TUPAMHUJIBI Yicell, OMOMAaCChl M SHEPTHH.



Junamuxa skocucmem. Kamacmpoghuueckue nepecmpoiixu. @aykmyayuu. HampaBieHHbIE 3aKOHOMEPHBIE CMEHBI
coobuiecTB — cykueccuu. [lepBuyuHbie 1 BTOPUYHBIE CYKIECCUU U UX IPUYUHBI. AHTPOIIOTE€HHBIE BO3/IEMCTBUS HA CYKIIECCUU.
KnumakcHoe coobiiectBo. bruopaznooOpasue u mojiHOTa KpyroBopoTa BEIIECTB — OCHOBA YCTOMYUBOCTH COOOIIIECTB.

[Ipupoaubie 3KOCUCTEMBI. JKOcucmemsbl 03Ep U peK. IKocucmemvl MOpeu U OKeaHos. IKocucmemvl MyHOp, 1ecos,
cmeneti, nyCmbitb.

AHTPONIOTEHHBIE 3KOCUCTEMBL. Arpo3KocHcTeMa. ArpoueHo3. Paznuuus Mexay aHTPONOT€HHBIMH W HPUPOIHBIMU
DKOCHUCTEMAMH.

VYpOoskocucrembl. OCHOBHBIE KOMIIOHEHTHI ypOo3kocucteM. ['opockas (iopa u gpayna. CuHaHTpONHU3aUs TOPOACKON
¢baynbl. buonoruueckoe u X034iCTBEHHOE 3HAUEHUE arpOIKOCUCTEM U YPOOIKOCUCTEM.

3aKkoHOMEpPHOCTH (POPMHUPOBAHUS OCHOBHBIX B3aMMOJIEHCTBHI OPraHU3MOB B IKOCUCTEMAX. Posib kackaonozo s¢gpghexma
U B8UO08-20UPUKAMOPO8 (KNHoUeBbiX 6Uu008) 6 (QYHKYuoHuposanuu skocucmem. llepeHOC PHEPrUM W BEUIECTB MEXKIY
CMEXKHBIMH HKOCHCTEMAaMU. YCTOMYHMBOCTh OPraHU3MOB, MOMYJSIHUA M SKOCUCTEM B YCJIOBUAX €CTECTBEHHBIX U
AHTPOIIOTCHHBIX BO3JCUCTBUM.

Mexanuzmvl 8030eticmeusi 3a2pA3HEHULl PASHBLIX MUNOE HA CYOOP2AHUSMEHHOM, OpP2AHUZMEHHOM, NONYIAYUOHHOM U
IKOCUCMEMHOM  VYPOBHAX, OCHOBbl IKOIO2UYECKO20 HOPMUPOBAHUS AHMPONO2EHHO20 6o30eticmsusi. Meroaonorus
MOHUTOPUHIA €CTECTBEHHBIX U aHTPOIOT€HHBIX YKOCUCTEM.

JleMOHCTpauuu

[Toptpet: A. JIx. Tencnu.

Tabnuup! 1 cxeMbl: «CTpyKTypa OMOLIEHO03a», « IKOCHCTEMA ITMPOKOIMCTBEHHOTO Jiecay, « IKOCUCTEMAa XBOMHOTO JIecay,
«DyHKIMOHANIbHBIE TPYMNIBl OPraHU3MOB B 3KocHucTeme», «KpyroBopor BemiecTB B 3Kocucteme», «llenu nuranus
(macTOuiHas, TeTpUTHAsN)», «DKOJIOTHIECKasl MUPaMUJIa YUCe», « DKOJIOTHIECKasi MupaMuia OMoMacchly, « IKOJIOTHIecKas
nupamuga sHeprum», «OO0pa3zoBanue Oomota», «llepBuunas cykieccus», «BoccTaHoBieHHE Jeca MOCIE MOXKapay,
«KocucTeMa 03epa», « ArporeHo3», « KpyroBopoT BeliecTB 1 MOTOK SHEPTUU B arporieHo3e», «[Ipumepsl ypoo3akocuctem».

O6opynoBanue: repOapuu pacTeHUM, KOJJIEKIIMM HACEKOMbIX, dyyena NTULl M 3Bepel, repOapuu KyJbTYpHBIX U
JUKOPACTYLIUX PACTEHUM, aKBApUYM KaK MOJIENb IKOCUCTEMBI.

[IpakTiueckas pabora «3ydyenue u onrcanue ypoo3IKOCUCTEMBDY.

JIabopartopHas padota «3yueHnue pa3HooOpa3us MEIKUX MOUYBEHHBIX YWICHUCTOHOTHX B Pa3HBIX 9KOCHCTEMAX).



DKcKypcHsi « DKCKYpCHUsl B THIIMYHBINA OMOTeOLEeH03 (B 1yOpaBy, O€pe3HsK, €IbHHUK, HA CyXOAOJbHbIN WM NOMMEHHBIN
JyT, 03€p0, OOJIOTO)».

DKcKypcust «IKCKYPCHUs B arpOdKOCUCTEMY (HA MOJI€ WK B TETUIMYHOE XO3SHCTBO)».

Tema 10. buocdepa — riobanbHas 3KocucTeMa

buocdepa — obmemnanerapHas 0001049ka 3eMiH, T1I€ CYIIECTBYET WM CYIIIECTBOBAJA )KU3Hb. Pa3BUTHE MpecTaBIeHUI
o 6uocdepe B Tpyaax . 3tocca. Yuenne B. . Bepranckoro o 6mochepe. O6mactu 6mocdepst u e€ cocran. JKruBoe BemecTBo
o6uocdeps! 1 ero GyHKIIUU.

3aKOHOMEPHOCTH CyIIecTBOBaHMS Ouochepnl. OcodeHHOCTH Onocdepsl Kak TI00aabHON PKOCUCTEMBI. J[MHaMu4eckoe
paBHOBecue B 6uochepe. KpyroBopoTsl BeniecTB U OMOT€OXMMHUYECKUE IUKIBI (yrieposa, a3ota). PUTMUYHOCTD siIBICHUMN B
ouocdepe.

3oHanbHOCTh OMocdepnl. Ilonstue o Omome. OCHOBHBIE OMOMBI CYIIM: TYHJIpa, XBOWHBIE JIECA, CMEIIAHHBIE H
IMPOKOJIMCTBEHHBIE JIECA, CTEIH, CABAHHBI, IyCTHIHU, TPOIIMYECKHUE JIECA, BRICOKOTOpbsl. KilMMaT, pacTUTENbHBIN U dKUBOTHBIN
MUp OMOMOB CYIIIH.

CrpykTypa 1 (yHKIHS )KUBBIX CUCTEM, OLIEHKA UX PECYPCHOTO MOTEHIMAIAa U OMOCPEPHBIX PYHKIUH.

JleMoHcTpanuu

[Toptpetsl: B. W. Bepnanckuii, 9. 3rocc.

Tabmuubr n cxemsl: «['eochepsr 3emnn», «KpyroBopoT azora B mpupoze», «KpyroBopor yriepoja B MpUPOJIE»,
«KpyroBopot kucnopoza B mpupoze», «KpyroBopot Bojisl B ipupoae», «OCHOBHBIE OUOMBI cymmy, «KinumaTudeckue mnosica
3emumm», «TyHapa», «Taira», «Cmemanubeii Jsecy, «lllupokomuctBenHwll jec», «Crenb», «CaBanHa», «IlycTbiHSY,
«Tponmueckuut aecy.

O6opynoBanue: repbapun pacTeHUI pa3HbIX OMOMOB, KOJUICKITUHN KUBOTHBIX.

Tema 11. YenoBek u okpyxaroiasi cpeaa

DKOJIOTUYECKHE KPU3UCHI U UX TPUIHUHBL. Bo3aeiicTBre yenoBeka Ha Onocdepy. 3arpsisHeHne BO3AyHOM cpenbl. OxpaHa
BO3/AyXa. 3arpsisHeHHe BOJHOM cpeabl. OXpaHa BOJHBIX pecypcoB. PaspyiieHue mouBbl. OXpaHa MOYBEHHBIX PECYPCOB.
N3meHeHne kimmara.



AHTpPONIOTEHHOE BO3JEHCTBUE HA PACTUTEIBHBIA W KUBOTHBIA MHp. OXpaHa pPACTUTEIBHOIO U >KUBOTHOTO MHpa
OcHoBHbIE TpUHIMUIBI OXpaHbl mpupoasl. Kpacubie kuuru. Ocobo oxpansemble npuponusie Tepputopuu (OOIIT)
borannueckue caapl ¥ 300JI0rMUYECKHUE MTAPKU.

OCHOBHbBIE TPUHLUIIBEI YCTOWYMBOTO Pa3BUTHS 4YEJIOBEUECTBA M NPUPOAbl. PanuoHasbHOE MPHUPOAONOIB30BAaHUE U
COXpaHEHUE OWMOJOTHYECKOro paszHooOpasmst 3emuu. OOmMe 3aKOHOMEPHOCTH TJIOOAIBHBIX 3KOJIOTHUYECKUX KpPHU3UCOB.
OcoOeHHOCTH COBPEMEHHOTO KPU3HUCA U €r0 BEPOSITHBIEC MOCIIECTBUS.

Pa3BuTre METOI0B MOHUTOPUHIA PA3BUTHS OMACHBIX TEXHOTCHHBIX Mpo1ieccoB. Cucmemmubie Uccie008anus nepexooa K
pecypcocbepezaroujeil U KOHKYPEeHmMocnocoonou snepeemuke. buonocuueckoe paznoobpasue u buopecypcol. Hayuonanvnvie
ungopmayuonHvle cucmemsl, obecnedusaoujue 0OCMyn K UH@GOpMayuu no COCMOAHUIO OMOENbHbIX U008 U IKOCUCHEM.

OcHosbl 2KOpeaburumayuyu IKocucmem U cnocovoos 6opvOvl ¢ buonogpexcoenusmu. PekoncmpyKyus MopcKux u HA3eMHbIX
9KOCUCTEM.

JleMOoHCTpauuu
Tabnuibl 1 cxembl: «3arpsiz3HeHne aTMochepbl», «3arpsisHeHne ruapocheprl», «3arpsi3HeHre MmouBbD, «IlapHUKOBBIN
apdexT», «Ocobo oxpaHsieMble TPUPOIHBIE TEPPUTOPUNY», «MOAEIH YIPABISIEMOTO MUPAY.

O6opynoBanue: potorpaduu oxpaHsaeMbIX pacTeHUI 1 )KkUBOTHBIX KpacHol kuuru Poccutickoit @enepanuu, KpacHoi kHuru
pEeruoHa.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI 110 BUOJIOT'MX HA YPOBHE CPEJIHEI'O
OBHIEI'O OBPA30BAHUA

JIMHHOCTHBLIE PE3VYJIbTATDBI

®I'OC COO ycraHaBnuBaeT TpeOOBaHUS K pe3yibTaTaM OCBOCHHSI OOYYaIOIIMMHCS MHPOrPaMM CPETHErO OOIIEro
o0Opa30BaHMs: TNYHOCTHBIE, METANIPEAMETHBIE U MTPEIMETHBIE.

B cTpyKkType JTUYHOCTHBIX PE3yJIbTaTOB OCBOEHUS MPOrpaMMbl IO OMOJIOTUU BBIAENIECHBI CIEIYIOIINE COCTABIIAIOIINE:
OCO3HaHUE 00YYaOIMMHUCS POCCUICKOM rpaXk1aHCKON MAEHTUYHOCTH — TOTOBHOCTH K CAMOPA3BUTHIO, CAMOCTOSITEIbHOCTU U
CaMOOTIPEACIICHHIO, Haauyue mMomusayuyu K OOyYEHUIO OHMOJIOTHH, YeleHanpasieHHoe paszeumue BHYTPEHHUX YOeKIeHUN
JMYHOCTH Ha OCHOBE KJIFOYEBBIX LIEHHOCTEH M UCTOPUUYECKUX TPAAMLIMNA Pa3BUTHUS OMOJIOIMUYECKOTO 3HAHUS, 20MOBHOCMYb U
cnocobHocmb  OOYYAIOIIUXCS PYKOBOJACTBOBATHCS B CBOEH JI€ATEIBHOCTHM LEHHOCTHO-CMBICIOBBIMH YCTaHOBKaMHU,
NPUCYIIMMH CUCTEME OHMOJOTHYECKOro OOpa3oBaHMsl, Haluyue NpagoCO3HAHUsA HKOJIOTUYECKOW KYNbTYpbl, cnocobHocmu
cmasumbs UEIIA U CTPOUTD KU3HEHHBIE TIIaHBI.

JIMYHOCTHBIE pe3yJbTaThl OCBOCHHS MPOrpPaMMbl M0 OMOJOTUU JOCTUTAIOTCS B €IUHCTBE YUEOHOW M BOCIUTATEIHHOU
NEATEIbBHOCTH B COOTBETCTBUM C TPAAULMOHHBIMA POCCUMCKMMM COLMOKYJIBTYPHBIMH, HCTOPUYECKMMHM U JIYXOBHO-
HPABCTBEHHBIMHU IICHHOCTSIMHU, NMPUHATHIMUA B OOIIECTBE MpaBUIaMH MU HOpPMaMU MOBEIEHUS U CIOCOOCTBYIOT Mpoleccam
CaMOITO3HAHUS, CAMOBOCIIMTAHUS U CAMOPA3BUTHS, PA3BUTHs BHYTPEHHEN NMO3WLMH JINYHOCTH, MATPUOTU3MA U YBAXKEHUS K
3aKOHY U MPABOMOPSAJNIKY, YEJOBEKY TpyAa M CTaplIeMy IOKOJIEHHIO, B3aUMHOI'O YBa)KE€HHUS, OEpPEeKHOrO0 OTHOILIECHUS K
KYJIbTYPHOMY HACJICAUIO U TPAAULIMAM MHOTOHAUMOHAIBHOTO Hapoaa Poccuiickont denepanuu, Opupoae U OKPYKarOLIEH
cpeze.

JIMYHOCTHBIE pe3ybTaThl OCBOEHUS yueOHOro npeamera «buosorus» A0KHBI OTpakaTh TOTOBHOCTh U CIIOCOOHOCTH
00yJarommXxcsi pyKOBOACTBOBATHCS CHOPMUPOBAHHON BHYTPEHHEH MO3UITUEN JIMYHOCTH, CUCTEMOM IICHHOCTHBIX OPUEHTAIIUH,
MO3UTUBHBIX BHYTPEHHUX YOEKIEHUHN, COOTBETCTBYIOIIUX TPAIULIUOHHBIM IIEHHOCTSIM POCCUHCKOIr0 00IIeCTBa, paClIupeHHe
YKU3HEHHOT'O OIBITA U OMBITA AEATEIBHOCTH B POLIECCE PEATU3AMU OCHOBHBIX HAIIPABJICHUN BOCIIUTATEIBHON AEATEIBHOCTH,
B TOM YHCJIE B YACTHU:



1) rpa>kqaHCKOTO BOCIIUTAHUS:

c(hOpPMHUPOBAHHOCTh TPAXKIAHCKOW TO3WIMK O0YUYaIOIIETOCs KaK aKTHUBHOTO M OTBETCTBEHHOT'O WJIEHA POCCHUHCKOTO
00IIeCTBa;

OCO3HaHUE CBOMX KOHCTUTYIIMOHHBIX MPaB U 0053aHHOCTEHN, YBaXKCHHE 3aKOHA U TIPABOTIOPSIKA;

TOTOBHOCTh K COBMECTHOM TBOPUYECKOW ACSATEIBHOCTA TPU CO3JAHUU YUYEOHBIX MPOEKTOB, PEIICHWU YYEOHBIX H
MO3HABATEINIbHBIX 33/1a4, BBINIOJHEHUH OMOJIOTUUECKUX IKCTIEPUMEHTOB;

CIIOCOOHOCTH ONPEESATh COOCTBEHHYIO MO3UIIUIO 10 OTHOIICHUIO K SIBIICHUSIM COBPEMEHHOM KU3HU U OOBSICHATH €€;

YMEHHME YYUTHIBATH B CBOUX JCHCTBUSIX HEOOXOJUMOCTh KOHCTPYKTUBHOTO B3aUMOJEHCTBUS JIOJEH C pa3HBIMU
yOeXKIEHUSAMHU, KYJIbTYPHBIMU IIEHHOCTSIMU M COLIUATIBHBIM TOJIOKEHHUEM;

TOTOBHOCTH K COTPYJTHUYECTBY B IMPOIECCE COBMECTHOTO BHIMIOJTHEHUS YICOHBIX, TO3HABATEIILHBIX U UCCIEA0BATEIbCKUX
3a/1a4, YBAXXUTEJIBHOIO OTHOIIEHUS K MHEHHUIO OINIMOHEHTOB MpHU OOCYXJACHUU CIOPHBIX BOIPOCOB OUOJOTUYECKOTO
CoAEepKaHUs;

TOTOBHOCTh K TYMaHUTApHON U BOJIOHTEPCKOMN AEATETbHOCTH;

2) MaTpUOTHYECKOTO BOCITUTAHHS:

c(hOpPMHUPOBAHHOCTh POCCUNUCKON TPAKIAHCKOW WMIECHTUYHOCTH, NMATPUOTU3MA, YBAXKEHHS K CBOEMY HapoJly, YyBCTBa
OTBETCTBEHHOCTHU Tniepesa PoauHONM, roOpaoCcTH 3a CBOM Kpail, CBOKO POoNIMHY, CBOM A3bIK M KYJBTYPY, IPOLIJIOE U HACTOSIIEE
MHOTOHAIlMOHaJbHOIrO Hapoaa Poccnu;

LIEHHOCTHOE OTHOIIICHUE K TIPUPOJHOMY HACJIEAUIO U MaMATHUKaM MPUPObI, JOCTHXKEHUsIM Poccun B HayKe, HCKYCCTBE,
CIIOPTE, TEXHOJIOTUSIX, TPY/IE;

CIIOCOOHOCTH OIICHWBATh BKJIAJ POCCHMCKUX YUYEHBIX B CTAHOBIICHWE M PA3BUTHE OWOJOTWHU, MOHWMAHUS 3HAYCHUS
OMOJIOTHH B MMO3HAHUHU 3aKOHOB MPUPO/IbI, B )KU3HU YEJIOBEKA U COBPEMEHHOTO OOIIECTRA;

ujerHas yoex1IEHHOCTh, TOTOBHOCTD K CIIYKEHHUIO U 3amute OTeduecTBa, OTBETCTBEHHOCTD 3a €ro CyAh0Yy;

3) yXOBHO-HPABCTBEHHOT'O BOCIIUTAHHSI:

OCO3HAaHUE JIyXOBHBIX IEHHOCTEW POCCUICKOTO HAPO/Ia;

c(hOpMHUPOBAHHOCTH HPABCTBEHHOI'O CO3HAHUS, STUYECKOTO TTOBEACHMUS;



CIIOCOOHOCTH OLICHMBATh CUTYAIMIO U MPUHUMATh OCO3HAHHBIE PEUICHUS, OPUEHTUPYACH HA MOPAJIbHO-HPaBCTBEHHbIE
HOPMBI U [IEHHOCTH;

OCO3HaHHUE JINYHOTO BKJIaJa B IOCTPOEHUE YCTOMYUBOTO OyAyIIETo;

OTBETCTBEHHOE OTHOIIIEHHE K CBOMM POIUTENSIM, CO3[aHUI0O CEMbU HAa OCHOBE OCO3HAHHOIO MPHUHATHS IIEHHOCTEU
CEMENHOM )KU3HU B COOTBETCTBUM C TPAAULUAMU Hapo1oB Poccuy;

4) 5CTETUYECKOTO BOCIIUTAHUS:

ACTETUYECKOE OTHOLIEHUE K MUPY, BKIIIOYAs ICTETHKY ObITa, HAYYHOTO U TEXHUYECKOIO0 TBOPYECTBA, CIOPTA, TPY/a,
OOIIIECTBEHHBIX OTHOIICHMIA;

ITOHUMaHUE SYMOLIMOHAJIBHOTO BO3ICHCTBHS JKUBOW ITPUPOJBI U €€ HEHHOCTH;

TOTOBHOCTh K CAMOBBIPAKEHHIO B Pa3HBIX BUIaX UCKYCCTBA, CTPEMIICHHE MPOSABIISTh KAU€CTBA TBOPUECKOW JTUYHOCTH;

5) ¢usndeckoro BocnuTaHus, POPMUPOBAHUS KYJIbTYPbI 30POBbSl U SMOLMOHAIBHOTO 0J1aronoIy4us:

MMOHMMAaHUE U peaau3alus 3J0pOBOro U O€30MacHOro 00pas3a >XU3HU (310POBOE MUTAHUE, COOIIOICHUE TUTUEHUYECKUX
MpaBui U HOPM, COANaHCUPOBAHHBIM PEXUM 3aHATHM M OTAbIXa, peryispHas (u3MUecKas aKTHUBHOCTb), OEpEKHOTO,
OTBETCTBEHHOT'O M KOMIIETEHTHOI'O OTHOIIEHUS K COOCTBEHHOMY (PU3MUECKOMY U MICUXHUECKOMY 3/10POBBIO;

MMOHUMAaHUE [IEHHOCTH MPaBUJI MHIUBUTYAJIbHOTO M KOJUIEKTUBHOTO O€30MTaCHOTO MOBEJICHUS B CUTYaIIMSIX, YTPOKAIOITUX
3JI0POBBIO U )KU3HU JIHOJIEH;

OCO3HaHMWE MOCIEACTBUI U HENPUSTHS BPEIHBIX MPUBBIYEK (YIOTPEOIECHUS aJKOrojsl, HAPKOTUKOB, KypEHHUS );

6) TpyAOBOTO BOCIIUTAHUSL:

TOTOBHOCTH K TPYAY, OCO3HAHUE [ICHHOCTH MAacTEPCTBa, TPYAOI00HE;

TOTOBHOCTb K aKTUBHOM JI€ATEIbHOCTH TEXHOJIOTHUYECKON U COLIMAIbHON HANpaBICHHOCTH, CIOCOOHOCTh MHULIMUPOBATD,
MJIAHUPOBATH U CAMOCTOSITEILHO BBITIOJIHATH TAKYIO JAESITEIbHOCTD;

HMHTEpEC K pa3nyHbIM cepam mpodecCUOHATbHON NIeITeIbHOCTH, YMEHUE COBEPILATh OCO3HAHHBIN BBHIOOp Oyayiieit
npodeccuu 1 peann30BbIBaTh COOCTBEHHbBIC )KU3HEHHBIE TUIaHbI,

TOTOBHOCTB U CIIOCOOHOCTH K 00pa30BaHUIO U CaMOOOPa30BAHUIO HA IPOTSKEHUH BCEU KU3HU;

7) SKOJIOTUYECKOTO BOCITUTAHUS:

HKOJIOTUYECKH 1IE€JIECO00pa3HOE OTHOIICHHUE K MPUPOJIe KaK UCTOUHHUKY XKU3HHU Ha 3emile, OCHOBE €€ CYIIECTBOBAHNUS,



MOBBIIIIEHUE YPOBHS HSKOJIOIMUYECKON KYJBTYpbl: IPUOOPETEHHE ONbITa IJIAHUPOBAHUS MOCTYNKOB M OLEHKH MX
BO3MOKHBIX ITOCIEACTBUAN JJI1 OKPYKAIOIIEH CPEJIbI;

OCO3HaHME riI00aJbHOT0 XapaKTepa SKOJIOTMYECKUX NPOOJIEM U ITyTeW X PEIICHHUS;

CIIOCOOHOCTBh HCIOJIb30BaTh NMPUOOpETAEMbIE MPU HM3YYEHMHM OWOJIOTMH 3HAHUS U YMEHHUS NpU pELICHUU NpoOieMm,
CBSI3aHHBIX C pallMOHAJIBHBIM IPHUPOAOIOJIB30BaHUEM (COONIOCHUE MpaBWJ MOBEJACHUS B MPHUPOJE, HANpPaBIECHHBIX Ha
COXpPaHEHHE PABHOBECHUS B 9KOCUCTEMAX, OXpaHy BHJIOB, 3KOCUCTEM, OMOChephI);

AKTUBHOE HENPUATHE JCUCTBHM, NPUHOCAIIUX BPEA OKPYXAIOIIEH NPUPOAHOW Cpene, YMEHHE IPOrHO3UPOBATH
HEOIaronpusITHbIE SKOJIOTUYECKUE MTOCIEICTBUS MPEAIPUHUMAEMBIX ACHCTBUI U MPEIOTBPAILATH UX;

HaJIMYue Pa3BUTOIO HKOJIOTMYECKOIO MBIIUICHUS, DKOJIOTMYECKOW KYJBTYPBI, OIbITA NEATEIBHOCTH 3KOJIOTMYECKOU
HAIIpaBJICHHOCTH, YMEHUS PYKOBOJCTBOBAaTbCSI MMHU B IIO3HABATEIBHOM, KOMMYHUKATUBHOW M COLMAJIBHOW IIPAKTHUKE,
TOTOBHOCTH K YYACTHIO B IPAKTUYECKOMN ACSITEIBHOCTH YKOJIOTHUECKON HAIIPABICHHOCTH;

8) IEHHOCTU HAYYHOTO MMO3HAHUS:

c(hOpMHUPOBAHHOCTH MUPOBO33PEHMS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKU M OOIECTBEHHOU
MPAKTUKH, OCHOBAHHOI'O Ha IMAJIOre KYJIbTYp, CHOCOOCTBYIOLIETO OCO3HAHUIO CBOETO MECTA B MOJUKYJIBTYPHOM MUPE;

COBEPLICHCTBOBAHUE A3BIKOBOW U YUTATEIBCKOU KYJIBTYPBI KaK CPEICTBA B3aUMOJAEHCTBUA MEXKIY JIOAbMU U IIO3HAHUSA
MHpA;

MOHUMaHUE cnelu(puKr OHOJOTUU KaK HAyKW, OCO3HAHMS €€ poiu B (POPMHPOBAHMU PALMOHAIBHOIO HAYyYHOTO
MBIIICHHS], CO3JaHUH 1IEIOCTHOTO MPECTABICHUS 00 OKpY’KaIoIeM MUpPE KaK O €IMHCTBE IPUPOIbI, YEIOBEKa U 00IIECTBa,
B MTO3HAHUH MPUPOAHBIX 3aKOHOMEPHOCTEHN U PEIICHUH MPOOJIeM COXpaHEHHUsI IPUPOTHOTO PAaBHOBECHS;

yOexXAEHHOCTh B 3HAYUMOCTH OMOJIOTMM JJIi COBPEMEHHOW IMBMIIM3AIMM: O00ECIeYeHHs] HOBOTO YpPOBHSI pPa3BUTHUS
MEJUIIMHBI, CO3JaHIe EPCIEKTUBHBIX OMOTEXHOJIOTHI, CHOCOOHBIX pelIaTh PECYpPCHbIE MPOOJIEMBI pa3BUTHS YEJIOBEUECTBA,
MOMCKa MyTEeH BBIXOJA M3 TIOOATBHBIX AKOJIOTHYECKUX MPOOJIEeM U oOecrnedyeHus mnepexojia K yCTOWYMBOMY Pa3BUTHIO,
paloHaIbHOMY HCTIOIB30BAHHUIO MPUPOJHBIX PECYPCOB U (POPMHUPOBAHUIO HOBBIX CTAHIAPTOB JKU3HH;

3aMHTEPECOBAHHOCTh B TMOJYYEHUH OMOJOTMYECKMX 3HAHUN B LENSAX MOBBIIICHHUA OOUIEH KyIbTYypbl, €CTECTBEHHO-
HayYHOW IPaMOTHOCTHU, KaK COCTaBHOM 4acTH (PYHKIIMOHAIbHON I'PAMOTHOCTH 00y4aromuxcs, (GOpMHUPYEMOI P U3yUEHUH
OHOJIOTHH,



[OHMMaHUE CYIIIHOCTH METOJOB IO3HAHMs, HCIOJIb3yEMbIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HCHOJIb30BaTh
MOJIy4aeMble 3HAHUS JUIsl aHAIU3a U OOBSCHEHHUS SIBJICHUI OKPYXKAIOLIEro MUpPa U MPOUCXOASIINX B HEM U3MEHEHUHN, YMEHNE
7enaTh 000CHOBaHHBIC 3aKIIOYCHHSI HA OCHOBE HAYYHBIX (DAKTOB M MMEIOUINXCS JaHHBIX C IEJBIO MOyUYEHHUs TOCTOBEPHBIX
BBIBO/JIOB;

CIIOCOOHOCTh CaMOCTOSITEIBHO MCIOIb30BaTh OMOJOTHUECKHE 3HAHUSA JJIsl pELIEHHs TPOOJIEM B peabHbBIX KU3HEHHBIX
CUTyalUsX;

OCO3HAaHHME IIEHHOCTM HAYYHOW JEATENBHOCTH, TOTOBHOCTh OCYLIECTBIIATH ITPOEKTHYIO M HCCIIEIOBATEIBCKYIO
NEATEIbHOCTh HHANBUAYAIBHO U B TPYIIIIE;

TOTOBHOCTh M CIIOCOOHOCTh K HETPEPHIBHOMY OOPAa30BaHMIO U CaMOOOpPa30BaHUIO, K aKTUBHOMY IOJIYYEHHIO HOBBIX
3HaHUU 110 OMOJIOTUHU B COOTBETCTBHUHU C KU3HEHHBIMU MTOTPEOHOCTMHU.

METAIIPEMETHBIE PE3VJIBTATDBI

MeranpeaMeTHbIE pe3yJIbTaThl OCBOEHUSI yueOHOro npeamera «bronorusy BKIIIOUAIOT: 3HAUMMbIE I (DOPMUPOBAHUS
MHUPOBO33pEHUSI  OOYYAIOIUXCS MEXKIUCUUIUIMHAPHBIE (MEXMNpPEIMETHbIE) OOIIeHayYHble TMOHATHS, OTpakarollue
LEJIOCTHOCTh HAyYHOM KapTHHBI MUpa U CHELU(PUKY METOI0B MTO3HAHUS, UCIIOIb3yEMbIX B €CTECTBEHHBIX HayKaX (BEIIECTBO,
SHEprus, sIBJICHUE, MPOIIEeCC, CUCTEMA, HAYUHBIN (DAKT, MPUHLUI, TUIIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOPHsI, UCCIEI0BAHNUE,
HAOIIOAICHUE, W3MEpEHHe, OKCIEPUMEHT U JApPYTue); YyHHUBEpCAlbHbIE ydeOHbIE JEHCTBUS  (IIO3HABATEIBHBIC,
KOMMYHUKAaTUBHBIE, PETyJSITUBHBIE), oOecreunBamomme (HopMUpoBaHHE (DPYHKIIMOHAIBHOM TPaMOTHOCTH M COLMAIBHOU
KOMIIETEHIIMM ~ OOYYalOlMXCS;  CIHOCOOHOCTh  OOYy4YaloIIMXCA  HCIONb30BaTh  OCBOEHHBIE  MEXKIUCUUIIMHAPHBIE,
MHUPOBO33PEHYECKUE 3HAHUS U YHUBEPCAJIbHBIE yueOHbIe ACMCTBUS B MO3HABATEIBHON M COLMATIBHOMN MPaKTHKE.

B pesynbrare usyuenus OMOJI0THH HAa YPOBHE CpPEeIHETO 00Iero oopa3oBanus y ooydaromerocs OyayT copMUPOBAHBI
MO3HABATEJIbHbIE YHHUBEPCAJIbHbIE YyueOHble JEWCTBHUS, KOMMYHHUKAaTUBHbIE YHUBEpCAJbHbIE Yy4YEOHBbIE JE€HCTBHUS,
pETyJIATUBHBIE YHUBEPCAJIbHbIE YUeOHbIE JEICTBUS, COBMECTHAS 1€ATEIbHOCTb.

MeTtanpeameTHbIe pe3yiabTaThl OCBOSHHS MPOTPaMMbl CPETHEr0 OOIIero 00pa30BaHusl JOHKHBI OTPAXKaTh:

OBnazneHne yHUBEPCAIbHBIMU Y4eOHBIMH MTO3HABATEIbHBIMU ACHCTBUSIMHU:



1) 6a30BBIC JIOTHYECKUE TCHUCTBUSA:

CaMOCTOSTEILHO (POPMYITHPOBATH U aKTYaJIU3UPOBATH MPOOJIEMyY, pacCMaTPUBATh €€ BCECTOPOHHE;

WCITOJIH30BATh MPU OCBOCHUH 3HAHUH TPUEMBI JIOTUIECKOTO MBITUICHHS (aHAIN3a, CHHTE3a, CPAaBHECHHUS, KJIacCU(UKAITUH,
0000I11IeHNs ), PACKPBIBATh CMBICT OMOJOTHUYECKUX MOHATHUM (BBIICIATh UX XapaKTepHbIC NMPU3HAKK, YCTAHABIMBAThH CBS3HU C
JIPYTUMH MOHATHUSMH ),

OTpeNeNATh 1IN JCITEIBHOCTH, 3aJaBas IlapaMeTpbl W KPUTEPHUU HX JOCTIKCHHS, COOTHOCUTH Ppe3yJbTaThl
JIEITEJILHOCTH C ITOCTABJIEHHBIMH LIESIMU;

HCITOJTB30BaTh OMOJIOTUYECKHE TTOHATHS JIsl OOBSICHEHUS (DAKTOB M SBJICHUHN KHMBOUW MPUPOIBI;

CTPOHTH JIOTUUECKHE pacCYXXIeHUs (MHIYKTUBHBIC, IACAYKTHBHBIC, IO AHAJIOTHH), BBISBIATH 3aKOHOMEPHOCTH H
MIPOTUBOPEYHS B PACCMATPUBAEMBIX SIBJICHUSX, (DOPMYITHMPOBATH BHIBOJIBI M 3aKIFOUCHUS,

MIPUMEHATh CXEMHO-MOJCIBHBIE CPEJCTBA IS TPE/CTABICHUS CYIICCTBCHHBIX CBSI3¢H M OTHOIICHWHA B M3y9aeMBIX
OMOJIOTUYECKUX 00BEKTAX, a TAKKE MPOTHBOPEUYUH PA3HOTO POJIA, BRISIBIICHHBIX B Pa3IMYHBIX HH()OPMAITMOHHBIX HCTOYHHUKAX;

pa3pabaThIBaTh IJIaH PEIICHUS MPOOIEMBI C YIETOM aHAIN3a UMEIONIUXCS MaTepUaIbHBIX M HEMAaTepHUAIbHBIX PECYPCOB;

BHOCHTH KOPPEKTHUBBI B JACATEIBHOCTD, OIIEHUBATh COOTBETCTBUE PE3YIbTATOB LICIISIM, OIICHUBATh PUCKHU IMOCISICTBHIMA
JIeSITeJIbHOCTH;

KOOPJIMHHUPOBATH U BBITIOJIHATE PabOTy B YCIOBUSAX PEaTbHOTO, BUPTYATLHOTO 1 KOMOMHHUPOBAHHOTO B3aUMOICHCTBUS;

pa3BUBATh KPEATUBHOE MBIIIICHUE TIPH PEIICHUH )KH3HEHHBIX MTPOOJIEM.

2) 6a30BbIC UCCICAOBATEILCKUE ACHCTBHS:

BIIQJICTh HaBBIKAMHU YYCOHO-HCCIIEIOBATENLCKOM W TMPOEKTHOM eATeThHOCTH, HABbIKAMHU Da3pelIeHus] MpoOJeMm,
CIIOCOOHOCTBIO M TOTOBHOCTBHIO K CaMOCTOSITEJIBHOMY TIOMCKY METOJIOB PEIICHUS MPAKTUYECKUX 3a/1ad, MPUMEHEHHIO
Pa3TNYHBIX METOJIOB TTO3HAHUS;

WCITOJIB30BATh PA3JIMYHbBIC BUIBI ACATEILHOCTH IO IMOJTYyYESHHUIO HOBOTO 3HAHMS, €T0 HHTEPIIPETAINH, TPEOOPa30BAHHIO U
MPUMEHEHUIO B YICOHBIX CUTYAIIUSX, B TOM YHCJIE TIPU CO3JIaHUN YUEOHBIX U COIIMAIBHBIX MPOEKTOB;

(GhopMHUpPOBATH HAYYHBIN TUIT MBIIIJICHUS, BJIAJCTh HAYYHOW TEPMUHOJIOTHEH, KITFOYEBBIMU MOHITHSIMU M METOJIAMU;

CTaBUTh U (HOPMYJIUPOBATH COOCTBEHHBIE 3a/1a4l B 00pa30BaTEIbHOM ESITEILHOCTH U )KU3HEHHBIX CUTYaIIUSIX;



BBISIBJISITh TIPUUMHHO-CJIC/ICTBEHHBIC CBSI3M U aKTyaJM3UpOBaTh 3a/ady, BBIJBUTaTh TUIOTE3Y €€ pelIeHUsl, HaXOAUTh
apTyMEHTHI VIS JIOKa3aTeIhCTBA CBOMX YTBEPKICHHM, 3a/1aBaTh TApaMETPhl K KPUTEPUHN PEIIICHHUS,

aHAIM3UPOBATh TOJYYCHHBIE B XOJI€ PEIICHUS 3aJayd pPE3yJbTaThl, KPUTHYECCKH OIICHUBATH WX JOCTOBEPHOCTH,
IPOTrHO3UPOBATh U3MEHEHHUE B HOBBIX YCJIOBUSIX;

JaBaTh OIICHKY HOBBIM CUTYAIUsIM, OIICHUBATh IPUOOPETEHHBIN OIBIT;

OCYIIECTBJISATH IEJICHANPABICHHBIN TTOUCK TIEPEHOCA CPEICTB U CIIOCOOOB JIEHCTBUS B MPOGECCUOHANBHYIO CPENY;

YMETh IEPCHOCHUTH 3HAHUS B MTO3HABATEIIBHYIO U MTPAKTUUYECKYIO 00JIACTH KU3HEACITCIbHOCTH;

YMETh UHTETPUPOBATH 3HAHMSI M3 PA3HBIX MPEAMETHBIX 00JIaCTeH;

BBIJIBUTATh HOBBIC UJIEH, MPEJIaraTh OpUrHHAIbHBIC MOAXObl U PEIICHUS, CTABUTH MPOOJIEMBI U 33/1a4H, JOMYCKAIOIIHE
aIbTEPHATUBHBIC PEIICHMUS.

3) pabota ¢ uHdopMauei:

OpUEHTHUPOBAThCA B PA3IUMYHBIX HCTOYHHUKAX HMHPOpMalMK (TEKCTe Y4eOHOro mnocoOus, HAYYHO-TIOMYJIIPHON
JUTEpAType, OMOJOTHYSCKUX CJIOBApSIX M CIPABOYHUKAX, KOMITBIOTEPHBIX 0a3ax MaHHBIX, B VIHTEepHeTe), aHaIM3UPOBATH
nH(}OpMAIUIO PA3IMYHBIX BUIOB U (JOPM MPEICTABIICHUS, KPUTHUIECKH OLICHUBATh €€ JOCTOBEPHOCTh U HEMPOTUBOPEUUBOCTD;

dhopMyIMpOBaTh 3alpPOChl U MPUMEHATHh Pa3IMYHBIC METOABI IPH TOHWCKEe W oTOOpe OMOJOoTHYECKON HH(pOpMAIUH,
HEOOXOIMMOM JIJIsl BHITIOTHEHUS YYEOHBIX 3a/1a4;

MpUOOpETaTh OIBIT MCIOIL30BAHMS HHPOPMAIIMOHHO-KOMMYHUKATHBHBIX TEXHOJIOTHH, COBEPIICHCTBOBATH KYJIBTYPY
AKTUBHOTO MCIIOJIH30BAHUS PA3JIMYHBIX TTOMCKOBBIX CHCTEM;

CaMOCTOSTEIILHO BBIOMPATh ONTHUMAIBbHYIO (HOpPMY MpeacTaBlieHUs Ouonorndeckoil mHpopmaiuu (cxemsbl, TpadukH,
JuarpaMMbl, TaOJUIIBI, PUCYHKHU U APYTOEC);

WCITOJIB30BaTh HAYYHBIA S3BIK B KA4eCTBE CpeACTBAa MNMpH paboTe ¢ Owosjormdeckod wuHpOpMmaimend: TpUMEHSTh
XUMHUYECKUE, ((U3NICCKUE U MAaTEMaTHYECKUE 3HAKU U CUMBOJIBI, (hOpMYIIbI, a00OpeBHaTypy, HOMEHKIATYPY, UCIIOIb30BaTh U
peoOpa30BbIBATH 3HAKOBO-CUMBOJIMYECKHE CPEICTBA HATJISTHOCTH;

BJIAJICTh HABBIKAMHU PACMO3HABAHUSI M 3AIUTHI MH(GOPMAITIHN, HHPOPMAITMOHHON 0€30MaCHOCTH JTMYHOCTH.

OBnazieHNe YHUBEPCATLHBIMU KOMMYHUKATUBHBIMU JIEHCTBUSIMU:

1) oGmenue:



OCYILECTBIISATh KOMMYHHUKAIIMU BO BCEX c(epax KM3HU, aKTUBHO y4aCTBOBATh B JIMAJIOrEe WM AUCKYCCUU IO CYILIECTBY
o0cyx1aeMol TeMbl (YMEHHUE 3aJ1aBaTh BOIPOCHI, BEICKA3bIBaTh CYKJI€HHUSI OTHOCUTEILHO BBIIIOJHEHMS MIPEAJIaraeMoil 3a/1a4u,
YYHUTBIBATh HHTEPECHI H COINIACOBAHHOCTh NO3ULMI APYTHX YYaCTHUKOB JHAJIOTA WU JUCKYCCHH);

pacrno3HaBaThb HEBEpOAJbHbIE CpEJACTBA OOUICHMs, IMOHUMAaThb 3HAYEHHME COLUAIBHBIX 3HAKOB, HPEAIOCHUIOK
BO3HUKHOBEHUSI KOHQIMKTHBIX CUTYallHil, yMETh CMAT4aTh KOH(JIUKTHI U BECTU IEPETOBOPHIL;

BJIQ/IETh PA3JIMYHBIMU CcrOcOOaMU OOIIEHHS M B3aUMOJICHCTBUS, NMOHUMaThb HAMEPEHMs APYTUX JIIOJACH, MpPOSBIATH
YBaXUTEIBHOE OTHOIIEHHUE K COOECEHUKY U B KOPPEKTHOU (hopme (GOpMyIHpPOBATH CBOU BO3PAKEHUS;

Pa3BEPHYTO U JIOTUYHO M3J1araTth CBOIO TOUYKY 3PEHUS C UCIOJIb30BAHUEM SI3bIKOBBIX CPEJICTB.

2) COBMECTHAsI IEATEIbHOCTb:

NOHMMATh M HCHOJb30BaTh NPEUMYIIECTBA KOMAHIHOM M MHAMBHUIYaJbHOM pabOThI MpPHU pELIEHUH OMOJIOTMYECKOM
po0JIeMbl, 000CHOBBIBATH HEOOXOAUMOCTh TPUMEHEHHUS IPYIIIOBBIX (HOPM B3aUMOJEHUCTBHS PU PELICHUN YUYEOHOU 3a/1a4u;

BBIOMPATh TEMATUKY U METOAbl COBMECTHBIX JEHCTBUN C y4ETOM OOILIMX MHTEPECOB U BO3MOXKHOCTEW KaKIOTO YJIeHA
KOJUIEKTUBA;

IIPUHUMATh LEIU COBMECTHOM JAESATENBHOCTH, OPraHU30BbIBaTH U KOOPAMHUPOBATH JIEUCTBUS MO €€ JOCTHUKEHUIO:
COCTaBJIATH IJIaH JEMCTBUM, paclpeesTh PO ¢ y4ETOM MHEHUN YYaCTHUKOB, 00CYKAaTh Pe3yIbTaTbl COBMECTHOU paboThI;

OLICHMBATh KA4E€CTBO CBOETO BKJIAJ1a U KaXJAO0T0 y4aCTHUKA KOMaH/Ibl B OOILUIA pe3ybTaT M0 pa3pad0TaHHbIM KPUTEPUSIM;

MpeasiaraTh HOBbIE TPOEKTHI, OLIEHUBATH UJEH C MO3UIIMH HOBU3HBI, OPUTMHAIBHOCTHU, TPAKTUYECKON 3HAUMMOCTH;

OCYLIECTBJIATh IO3UTHBHOE CTPATETMYECKOE ITOBEACHUE B pA3JIMYHBIX CHUTYyalWsAX, MPOSIBIATH TBOPYECTBO H
BOOOpaXKeHUE, OBITh HHUITHATHBHBIM.

OBnazieHNE YHUBEPCATBbHBIMU PETYJIATUBHBIMU JE€HCTBUIMMU:

1) camoopranu3zanus:

MCIIOJIb30BaTh OMOJIOTUYECKHE 3HAHUS JJIsI BHIABJICHUS POOJIEM U UX PEUICHUS B AKU3HEHHBIX U YUEOHBIX CUTYalUsX;

BbIOMpaTh Ha OCHOBE OMOJIOTMYECKUX 3HAHHM 1€J€BbIE U CMBICIOBBIE YCTAHOBKU B CBOMX JEUCTBUSAX U MOCTYIKAaX IO
OTHOLIEHUIO K KUBOW MTPUPOJE, CBOEMY 3/I0POBBIO U 3J0POBBIO OKPYKAIOLIUX;

CaMOCTOSITEJIBHO OCYUIECTBIIATh NO3HABATEJIbHYIO JEATEIbHOCTh, BBIABIATH NMPOOJIEMBbI, CTaBUTh U (POPMYIHPOBATH
COOCTBEHHBIE 33]]Ja4M B 00pa30BaTEIbHOM 1€ATEIbHOCTH U JKU3HEHHBIX CUTYaLUsX;



CaMOCTOSTENIbHO COCTABJISITH TUIAH PEIICHUS MPOOJIEMbI ¢ YIETOM UMEIOIINXCSI PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEM
Y MPEANOYTEHUN;

JaBaTh OLIEHKY HOBBIM CUTYaLUsIM;

pacuIMpATh paMKH Y4eOHOTO MpeMeTa Ha OCHOBE JIMYHBIX MPEOYTCHUH;

JieJ1aTh OCO3HAHHBIN BEIOOD, apryMEHTHPOBATh €T0, OpaTh OTBETCTBEHHOCTH 3a PEIICHHUE;

OLIEHUBATh NPUOOPETEHHBIN OIIBIT;

CIoco0CTBOBATh (POPMUPOBAHUIO U MTPOSIBICHUIO IIUPOKOU SPYAUIIMH B pa3HbIX 00JIaCTAX 3HAHUH, TOCTOSHHO MOBBIIIATh
CBOM 00pa30BaTEIbHBIN U KYJIbTYPHBIA YPOBEHb.

2) CaMOKOHTPOJIb:

JaBaTh OLICHKY HOBBIM CUTYallMsIM, BHOCUTH KOPPEKTHUBBI B I€ATEIBHOCTD, OLIEHUBATH COOTBETCTBHE PE3YJIHTATOB LIEIISM;

BJIQJI€Th HABbIKAMHU ITO3HABATEIbHON PEPIEKCUH KaK OCO3HAHUS COBEPIIAEMBIX JIEUCTBUI U MBICIUTENBHBIX IPOLIECCOB,
UX pe3yJbTaTOB M OCHOBAHMI, UCIIOJIb30BATh TPUEMBI pedIECKCUH SISl OLIEHKU CUTYalluH, BBIOOpA BEPHOTO PELICHUS;

YMETh OLICHUBATh PUCKU U CBOEBPEMEHHO MPUHUMATh PEUIEHUS MO UX CHUKEHUIO;

MIPUHUMATh MOTUBBI U aPTYMEHTBI IPYTUX MIPU aHAJIM3€E PE3yJIbTAaTOB ACATEIbHOCTH;

3) npuHsTHE CEOS U IPYTUX:

MPUHUMATh ce0sl, MTOHUMAsi CBOM HEJIOCTATKU U JOCTOMHCTBA;

MPUHUMATh MOTUBBI U apPIYMEHTHI IPYTUX NP aHAJIM3€E PE3yIbTaTOB IEATEIbHOCTH;

MpU3HABaTh CBOE MPaBO U MPABO APYTUX HA OMIHUOKU;

pa3BUBATh CIIOCOOHOCTh IOHUMATh MUP € O3UIMH JPYrOro YesloBeKa.
I[MTPEMETHLIE PE3VJIBTATBI

[IpeameTHBIC pE3yNbTAaTBl OCBOSHHUS COJCpKaHUS YydeOHOro mpeameTra «buonorus» Ha yriayOaEéHHOM ypOBHE
OpHEHTHUPOBaHBI Ha obOecrieueHrne MpodrIbHOTO 00ydeHus1 oOydaromuxcs ouonoruu. OHU BKIIOYAIOT: CHEIUMUUECKUAE TS
OWoNOTHY HayYHBIC 3HAHUS, YMEHUS U CIIOCOOBI ACHCTBUI 10 OCBOCHHIO, MHTEPIPETALUN U MIPEOOPa30BAHUIO 3HAHUH, BUIBI
JEATEIBHOCTH TI0 IMOJTYYEHUIO HOBBIX 3HAHUH M UX MPUMEHCHHIO B Pa3JIMYHBIX YYEOHBIX, a TAK)KE B PCATbHBIX JKMU3HECHHBIX
cutyanusx. [IpeaMeTHbIe pe3yIbTaThl IPEICTABIICHBI IO TOJIaM U3Y4YCHUS.



[IpenMeTHbIE pe3yapTaThl OCBOECHUS yueOHOro npeamMera «buonorus» B 10 kracce NOIXKHBI OTpaXKaTh:

c(hOpMHUPOBAHHOCTH 3HAHUI O MECTE U PO OMOJIOTUU B CUCTEME €CTECTBEHHBIX HAYK, B (POPMHUPOBAHUU €CTECTBEHHO-
Hay4YHOU KapTUHBI MUPA, B IO3HAHUH 3aKOHOB MPUPO/IbI U PEHIEHUH TPOOIEM PALIMOHATIBHOTO IPUPOJONOIB30BAHMS, O BKIIAE
POCCHUICKHX U 3apyO€KHBIX YUEHBIX B pa3BUTHE OMOJIOTUY;

BJIQ/ICHUE CHUCTEMOM OMOJIOTMYECKHMX 3HAaHUM, KOTOpas BKJIIOYAET: OCHOBOIIOJArarouiie OHOJIOrMYecKHe TEPMUHBI U
HNOHATUS (KU3Hb, KJIETKa, OPraHu3M, MeTaboIn3M, TOMEOCTa3, CaMOPETYJIALNs, CaMOBOCIIPOU3BEACHNUE, HACIIEICTBEHHOCTD,
M3MEHYHMBOCTb, POCT U pa3BUTHE), Ouosnorndeckue teopuu (kiaerounas teopus T. IlIBanna, M. llneitnena, P. Bupxoga,
XpPOMOCOMHAasi Teopusi HacieacTBeHHoctu T. Moprana), yuenus (H. WM. BaBumoBa — o0 1ueHTpax MHOroooOpasus Hu
MPOUCXOXKACHUS KYJIbTYPHBIX PACTEHUI), 3aKOHBI (€AMHOO0Opa3Hs MOTOMKOB IEPBOTO MOKOJIEHHUS, PACILEIVIEHUS], YUCTOTHI
rameT, He3aBHCHMMOro HacienoBaHus . MeHuens, TOMOJIOTMYECKHX PsIOB B HACIEICTBEHHOM u3MeHunmBoctn H. WM.
Basusnosa), mpuHIUIbI (KOMIUIEMEHTAPHOCTH);

BJIaJICHUE OCHOBHBIMM METOAAMH HAay4YHOTO IO3HAHHUS, HMCIOJb3YEMbIX B OHOJOTMYECKHX MCCIIEOBAHUSAX KUBBIX
00BEKTOB (OMMCaHue, U3MEpPEHNE, HaOII0ICHHUE, SKCTIEPUMEHT);

YMEHHUE BBIICIATh CYIIECTBEHHBIE MPU3HAKWA: BUPYCOB, KIETOK IPOKAPUOT M IYKAPHOT, OJHOKIETOYHBIX U
MHOTOKJIETOYHBIX OPraHM3MOB, B TOM 4HUCJIEe OakTepuil, TpUOOB, pacTEHUIl, KUBOTHBIX U YEJIOBEKAa, CTPOCHUS OPraHOB U
CUCTEM OPTraHOB PACTEHMI, )KUBOTHBIX, YEJIIOBEKA, MTPOLIECCOB KU3HEAEATEIbHOCTH, MPOTEKAIOIIMX B OPraHU3Max pacTEHUH,
KUBOTHBIX U YEJIOBEKa, OMOJIOTMYECKHX MPOLIECCOB: 0OMEHa BEHIeCTB (MEeTab0IM3M), MPEBPALLEHUsI YHEPTUU, OpOKEHUS,
aBTOTPO(HOTO M TeTepoTPO(HOTr0 THUMOB NHTAHUA, (POTOCHHTE3a M XEMOCHHTE3a, MHTO3a, MeEH03a, TraMeTOreHesa,
AMOpHOreHe3a, MOCTIMOPHUOHAIIBHOTO Pa3BUTHSI, Pa3MHOXKEHHUS, WHAMBHUIYAJIbHOTO Pa3BUTHs OpraHu3Ma (OHTOTEHE3a),
B3aMMOJICICTBUS T'€HOB, F€TepO3Uca, HCKYCCTBEHHOTO 0TOODA;

YMEHHUE YCTaHABIIMBATh B3aUMOCBS3M MEKy OPTaHOMIAMHU KJIETKH U UX QYHKUIUSIMH, CTPOCHUEM KIIETOK pa3HbIX TKaHEH
U UX (QYHKUHUSIMH, MEXIY OpraHaMyd U CUCTEMAaMH OpPraHOB Y PAaCTEHUM, KUBOTHBIX M YEJIOBEKA U UX (QYHKUUSIMH, MEXIY
CHUCTEMaMH OPTaHOB U UX (PYHKIMSIMH, MEXIY 3TallaMi OOMEHa BELIECTB, dTallaMU KJIETOYHOTO [IUKJIA U )KU3HEHHBIX [IUKJIOB
OpPraHHU3MOB, dTalaMi SMOPHUOHAIBHOTO PAa3BUTHS, TEHOTUIIOM U (DEHOTUIIOM, (PEHOTUNIOM U (PaKTOpaMHU Cpelbl OOUTAHNUS;

YMEHHE BBISABIIATh OTIIMUUTENBHBIE IPU3HAKH KUBBIX CUCTEM, B TOM YHUCIIE PACTEHUH, )KUBOTHBIX U YEJIOBEKA;



YMEHHUE HCMOJb30BaTh COOTBETCTBYIOLIUME AapTyMEHThI, OHOJOTUYECKYI0O TEPMHUHOJIOTHI0O W CHUMBOJIUKY JUIS
JI0KAa3aTeJIbCTBA POJICTBA OPTAaHU3MOB PA3HBIX CUCTEMATUUYECKUX TPYIIIL,

YMEHHE pellaTh OWOJOTHYECKHE 3aJauyd, BBISBISATh TNPUYUHHO-CICIACTBEHHBIC CBSI3M MEXAY HCCIEAYEMbIMH
OMOJIOTUYECKUMHU MPOIECCAMU U SIBICHUSIMU, JI€JIaTh BHIBOJIbI U MMPOTHO3bI HA OCHOBAHUU MOJTYYEHHBIX PE3yJIbTATOB;

yYMEHHUE BBINOIHATH JAOOpAaTOPHBIE W MpaKTHUYEeCKUEe paboThl, COONM0/aTh MpaBWiia MpU padoTe € YYEOHBIM H
1a60paTOPHBIM 000PYAOBAHUEM;

YMEHHUE BBIIBUTATh TMIOTE3bl, IPOBEPATh UX SKCIEPUMEHTAIBHBIMU CPEACTBAMH, (HOPMYIUPYS LEIb UCCIEIOBAHUS,
aHAJIN3UPOBATh MOJYUYECHHBIE PE3YJIbTATHI U 1€J1aTh BHIBOJBL;

YMEHHE y4acTBOBATh B yUeOHO-HUCCIIEI0BATENIbCKON paboTe MO OMOJIOTHH, SKOJIOTHH U METMIIMHE, IPOBOIUMON Ha O6aze
IIKOJIbHBIX HAYYHBIX 00IECTB, U MyOJIUYHO MPECTABIATH MOJYYCHHBIC PE3YJIbTAThl HA YYEHUYECKUX KOH(DEPEHIUSX;

YMEHHUE OLIEHUBATh ITHUYECKHUE ACIIEKThl COBPEMEHHBIX UCCIIEI0BaHUI B 00J1aCTH OMOJIOTMH U METULIMHBI (KJIOHUPOBAHUE,
MCKYCCTBEHHOE OIUIOOTBOPEHUE, HATIPABIIEHHOE U3MEHEHHE I'€HOMA U CO3/IaHHE TPAHCTE€HHBIX OPraHU3MOB);

YMEHHME OCYIIECTBIISATh OCO3HAHHBIM BBIOOp Oynaymied mnpodeccuoHaabHOM AESITEIBHOCTH B 00JacTH OHMOJIOTHH,
MEUITMHBI, ONOTEXHOJIOTUH, BETEPUHAPUHU, CETHCKOTO X0351UCTBA, MUIIEBON TPOMBIIINIEHHOCTH, YIIIYOJISITh TO3HABATEIBHBIH
MHTEPEC, HaIPaBJIICHHBI Ha OCO3HAHHBIN BHIOOP COOTBETCTBYIOLIEH Mpodeccuu U NPOAOHKEHHE OUOJIOTHYECKOTO
00pa3oBaHuUs B OpraHU3aIUgIX CpeaHEero npodecCHOHaILHOTO U BBICIIET0 00pa30BaHUsI.

[IpenMeTHbIE pe3yabTaThl OCBOEHUS yueOHOTO nipeamera «buonorus» B 11 kiacce NOTKHBI OTPAXKaATh:

c(OpPMUPOBAHHOCTH 3HAHUI O MECTE U POJIK OMOJIOTUU B CUCTEME €CTECTBEHHBIX HayK, B (JOPMUPOBAHUU COBPEMEHHOM
€CTECTBEHHO-HAYYHON KapTUHBI MUPA, B TIO3HAHUH 3aKOHOB MPUPOJIBI U PEIICHUH SKOJIOTHUECKUX MPOOJIeM YeJIOBEYECTBa, a
TaK)Ke B PEIICHUH BOIIPOCOB PAIIMOHATLHOTO MMPUPOIOTIONB30BaHMs, U B (DOPMUPOBAHHUH IIEHHOCTHOTO OTHOIIEHUS K IPUPO/IE,
0O0IIIECTBY, YEJIOBEKY, O BKJIa/I€ POCCUMCKUX U 3apyOEKHBIX YUEHBIX-OMOJIOTOB B pa3BUTHE OMOJIOTHH;

YMEHUE BIAJETh CUCTEMON OMOJOTMYECKMX 3HAHUW, KOTOpas BKIIOYAET OMNPEJEICHUS W MOHUMAaHUE CYIIHOCTH
OCHOBOIIOJIATAIOIINX OMOJIOTUYECKNX TEPMUHOB U TOHATUN (BHJ, dSKocucTema, Ouocdepa), OMOIOTHYECKHE TEOPHUH
(aBomononHas teopust Y. JlapBuHa, cuHTeTMYecKkas Teopus 3Bosronuu), ydeHus (A. H. CeeepuoBa — o myTax u
HarnpaBlieHusx 3Bosronun, B.M. Bepuanackoro — o Guocdepe), 3akoHbl (reHeTudyeckoro paBHoBecus [[x. Xapau u B.



BaiinGepra, 3aponpieBoro cxonacrsa K. M. bapa), npaBuna (munumyma FO. JInOuxa, 5K0JI0rHYecKoil mupamMuibl SHEPTUN),
runote3bl (runore3a «mupa PHK» V. I'unbepTa);

YMEHUE BJIaJIETh OCHOBHBIMU METOAAaMHU HAyYHOI'O IIO3HAHUS, UCIIOIb3YEMBIMHU B OMOJIOTMYECKUX UCCIIETOBAHMSIX )KUBBIX
OOBEKTOB UM HKOCUCTEM (ONHMCAHME, H3MEpPEHHUE, HaOJIIOJEHHE, SKCIEPUMEHT), CIIOCOOAMHU BBISBICHUS M OILICHKU
AHTPOITOT€HHBIX U3MEHEHUI B IIPUPOJIE;

YMEHHE BBIIEIATh CYIIECTBEHHbIE MPU3HAKU: BUJOB, OMOr€OLEHO30B, HIKOCUCTEM U OMocdepbl, CTaOUIN3HUPYIOLIETO,
JBUKYILETO U Pa3pbIBAIOLIET0 €CTECTBEHHOTO 0TOOpa, aJNIONAaTPUYECKOr0 U CUMIIATPUUECKOTO0 BUI000pa30BaHMS, BIUSHUS
JABIKYIIUX CHJI 3BOJIIOIIMM HA T€HO(OH] MOIYJISIUH, MPUCIIOCOOJIEHHOCTH OPraHM3MOB K Cpeie OOMTaHUs, YepeIOBAHUS
HaITpaBJICHUI 3BOJIIOLIMM, KDYTOBOPOTA BEIIECTB U IIOTOKA YHEPTUU B SKOCHCTEMAX;

YMEHHUE YCTAaHABJIMBATh B3aUMOCBA3M MEXJIy IPOLECCAMU 3BOJIIOLMM, JBWKYIIMMH CHJIAMU aHTPOIIOTE€HE3a,
KOMITOHEHTaMU Pa3IM4HbIX 3KOCHUCTEM H MPUCIOCOOIEHUSIMU K HUM OPraHU3MOB;

YMEHUE BBISBIATh OTJIMYUTENbHBIE MPU3HAKK JKUBBIX CHCTEM, MPUCIOCOOJIEHHOCTh BHUJIOB K cpele oOuTaHus,
a0MOTUYECKUX U OMOTMYECKUX KOMIIOHEHTOB 3KOCHCTEM, B3aMMOCBS3€d OpPraHM3MOB B COOOILIECTBAX, AHTPOMOTE€HHBIX
W3MEHEHHUH B YKOCHUCTEMaX CBOCH MECTHOCTH;

YMEHHE HCIOJb30BaTh COOTBETCTBYIOLME APIyMEHThI, OHOJIOTMYECKYI0 TEPMHUHOJOTUI0O M CHUMBOJMKY JJIs
JI0Ka3aTeNIbCTBA POJICTBA OPraHM3MOB PAa3HBIX CHUCTEMATUYECKHX TPYMI, B3aMMOCBSI3M OPraHM3MOB M CpeIbl OOUTaHUS,
€MHCTBA YEJIOBEUECKUX pac, HEOOXOAUMOCTH COXPaHEHUSI MHOTO0Opa3usl BUIOB M IKOCUCTEM KaK YCIOBHS COCYIIECTBOBAHUS
MIPUPOBI U YEIIOBEUECTBA;

YMEHHE pellaTh OWOJOTMYeCKHe 3aJauM, BBIABISATH TNPUUYUHHO-CIEIACTBEHHBIE CBSI3M MEXAY HCCIEAYEMbIMU
OMOJIOTMYECKUMHU MTPOLIECCAMU U SBJICHUSMH, J€JIaTh BBIBOABI M MPOTHO3bI HA OCHOBAHUU MOJYYEHHBIX PE3yJIbTaTOB;

YMEHHUE BBINOJIHATh JA0OpATOPHbIE U MPAKTHYECKUE padoThl, COOM0AAaTh NpaBWwiIa Hpu paboTe ¢ Y4EOHBIM H
71a00paTOPHBIM 000PYAOBAHUEM;

YMEHHE BbIIBUTaTh TUIIOTE3bI, MPOBEPATh MX IKCHEPUMEHTAIbHBIMU CpPEACTBAMH, (HOPMYIHUPYs LElIb HUCCIIEeI0OBaHUS,
aHAJIM3UPOBATh MOJYUYECHHBIE PE3YJIbTAThI U JI€ATh BBIBOJIBI;

YMEHHE y4acTBOBATh B yUeOHO-HUCCIIEI0BATENBCKON paboTe MO OMOJIOTUH, SKOJIOTMU U METMIIMHE, IPOBOUMON Ha Oaze
IIKOJIbHBIX HAYYHBIX OOILECTB, U IyOJINYHO IPEACTABIISTH IOJIy4EHHbIE PE3YIbTAThl HA YUEHUUYECKUX KOH(DEPEHIUSIX;



YMEHHE OIICHMBATHh THIOTE3bl U TCOPHUH O IMPOWCXOXKICHUM XU3HW, YEJIOBEKa M YEIOBEUYECKHX pac, O MPUUYHHAX,
MOCIEACTBHSIX U crioco0ax MpeaoTBpalleHus ro0aabHbBIX U3MEHEHH B Onocdepe;

YMEHUE OCYIIECTBIISITh OCO3HAHHBIM BBIOOp Oymymied mpodecCHOHANBHOW JAESITEIbHOCTH B 00JIacTH OWOJIOTHH,
AKOJIOTHH, IPUPOIOTIOIB30BAHNS, MEIUIIMHBI, OMOTEXHOJIOTUH, ICUXOJIOTHH, BETEPHUHAPHUH, CEIIBCKOTO XO3SCTBA, MHUIIEBOM
IPOMBIIIJIEHHOCTH, YIIIyOJIATh IO3HABaTEJIbHBIM HHTEpEC, HAINpaBICHHBII Ha OCO3HAHHBIMK BBIOOP COOTBETCTBYIOILEH
npodeccuu U MpOJOIDKEHUE OMOJOTHYECKOro OO0pa30BaHMs B OpPraHU3alUsAX CPEIHEro NMpo(ecCHOHAIbHOIO U BBICLIETO
oOpa3oBaHUs.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
KounuecTBO 4acoB DJIeKTPOHHbBIE
HaunMeHoBaHue pa3aesioB H TEM mudpoBLIe
Ne ni/mn P Kontpoabnbie IIpakTnyeckue (1udpp )
NMPorpamMmbl Bceero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchbl
bu6mmoreka [IOK
1 Buonorus kak Hayka 1 https://m.edso0.ru
bubmuorexa [JOK
2 JKuBble cucTeMBbl U UX U3YYCHHE 2 https://m.edsoo.ru
bu6mmoreka [IOK
3 Buosnorus KieTku 2 0.5 https://m.edsoo.ru
bu6mmoreka [IOK
4 XuMH4ecKasi Opranu3anus KIeTKH 10 1 1 https://m.edso0.ru
bu6mmoreka [JOK
5 Ctpoenue u GyHKINH KICTKH 8 2 https://m.edso0.ru
5 OOMeH BelecTB U MpeBpalleHrue YHEPTUH B 9 1 Bubmorexa [IOK
CIeTKe https://m.edso0.ru
7 HacnencrBennas nadopmanus u 9 05 Brbmuotexa IIOK
peATH3AIIA 68 B KIETKe : https://m.edsoo.ru
bubmuorexa [JOK
8 JKU3HEHHBIN UK KISTKH 6 1 1 https://m.edsoo.ru




bubmuorexa [JOK

9 CrpoeHue v QyHKIIUH OPTaHU3MOB 17 15 https://m.edsoo.ru

bubmuorexa [JOK

10 Pa3sMHOKEHHUE U Pa3BUTHE OPraHM3MOB 8 1.5 https://m.edsoo.ru

['eHeTHKa — HayKa O HAaCJICICTBEHHOCTU U bubmnorexa [IOK

11 2 0.5 https://m.edso0.ru
M3MEHYUBOCTH OpPraHU3MOB

bu6mmoreka [IOK

12 3aKOHOMEPHOCTHU HACJIEACTBEHHOCTH 10 1 https://m.edso0.ru

bu6mmoreka [IOK

13 3aKOHOMEPHOCTH U3MEHUYUBOCTU 6 1 https://m.edso0.ru

bu6nmoreka [JOK

14 ['eHeTHKA YeTOBEKa 3 0.5 https://m.edso0.ru

bu6mmoreka [IOK

15 Cerekuust OpraHu3MOB 4 1 https://m.edsoo.ru

bu6mmoreka [IOK

16 BrotexHOJIOrHs U CUHTETHYECKAsT OMOJIOT U 4 https://m.edsoo.ru

bubmuorexa [JOK

17 Pe3epBHOE BpeMst 1 https://m.edso0.ru

OBIIEE KOJIMYECTBO YACOB I1O0 102 13

[TPOI'PAMME




11 KJIACC

KoanyecTBo yacoB DJIEKTPOHHbIE
HaumeHoBaHue pa3jiejioB H TeM uugpoBbie
Ne n/m P Kontpoabnsie IlpakTuueckue (wicbp )
NMPOrpaMMblI Bcero odpa3oBaTebHbIE
padoThI padoThI
pecypchl
1 3aposk/IeHNE U Pa3BUTHE YBOJTIONHOHHBIX 4 bubmuorexa IIOK
NpeCTaBICHUN B OMOJIOTHH https://m.edso0.ru
bubmuoreka [{OK
2 MuKpO3BOIIOLMS U €€ Pe3yIbTaThl 14 2 https://m.eds00.ru
bubnunoreka LIOK
3 MaKp03BOJIIOIIH$I ueé PE3YIbTAaThL 6 https://m_edsoo_ru
4 [IpoucxoxaeHne u pa3BUTHE KU3HA HA 15 15 bubnnorexa [JOK
JeMe - https://m.edsoo.ru
bu6nunorexa LIOK
5 [TponcxokaeHNE YeNoBEKa — aHTPOIIOTEHES 10 1 https://m.eds00.ru
DKOJIOTMsl — HayKa O B3aMMOOTHOILIEHUSX bu6muoreka [JOK
6 OpPraHU3MOB M HAJIOPTaHU3MEHHBIX CHCTEM 3 0.5 https://m.edsoo.ru
C OKpY>Karollei cpeaoi
bubnunorexa LIOK
7 Opranusmsl 4 cpesia OOMTaHusA 9 15 https://m.eds00.ru
but6mmorekxa [IOK
8 DKOJIOTHS BUJIOB U TIOMYJISAIIAN 9 0.5

https://m.edsoo.ru




9 DKOJIOTHs COOOMIECTB. DKOIOTHUECKUE 12 05 Bubmorexa HOK
CHCTEMEL . https://m.edsoo.ru
bubnunoreka LIOK

10 buocdepa — rmobanbHas SKocucTeMa 6 https://m.eds00.ru
bubnmoreka [IOK

11 YenoBek U OKpysKarolas cpeaa 6 https://m.eds00.ru
bubnunoreka LIOK

12 Pe3epBHOE BpeMst 8 https://m.edsoo.ru

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 75







HOYPOYHOE IINTAHUPOBAHHUE

(xpomatorpadus,
anekTpodopes,

10 KUIIACC
N KosaunuyectBo yacos Jlara DJIEKTPOHHbIE npu
uudposbie M
n/ Tema ypoka Bcer  KouHTpoJbH H3y4eHH
IIpakTH4eckne padboThI o0pa3oBaTe/bH
I 0 ble padoThI A
ble pecypchl
buonorus xax bubnunoreka LIOK
KOMITJIEKCHAs HayKa K https://m.edsoo.ru
1 KaK 9acTh COBPEMEHHOTO 1 03.09.202
obmectsa. [Ipodeccus 4
«YYECHBIN»
JKuBsble cuctembl ¥ UX Bubmmorexa IOK
2 . 1 04.09.202 | https://m.edsoo.ru
CBOHCTBa
4
YpoBHEBas opranuzanus bubnuorexa LOK
3 P P t 1 06.09.202  https://m.eds00.ru
KHUBBIX CHCTEM 4
Hcropus oTKpeITHA 1 bubmmnoreka HOK
4 W3YUYCHUS KIICTKH. 1 10.09.202  https://m.edsoo.ru
Kinerounas Teopus 4
Meroasl MOJIEKYJIIPHOI bubmuorexka IOK  T1O
Y KJIETOYHON OMOJIOTHH. https://m.edsoo.ru
[IpakTnueckas pabora
5 «M3ydenne MeTo10B 1 0.5 11.09.202
KJICTOYHOU OMOJIOTHH 4




nuddepeHIranTbLHOe
LHEHTPUPYTUPOBAHUE,
[1P)» [laru B
MEULUHY.

XUMHUYECKUN COCTaB

bubnunorexa LIOK

6 13.09.202 https://m.edsoo.ru
KJICTKH 4
MuHepalibHbIE BENIECTBA bu6nunorexa LIOK
7 KJIETKH, UX 17.09.202  https://m.edsoo.ru
OuosornvecKas poJb 4
Opranuueckue BellecTBa bubmmorexka [IOK  I10O
KIIETKHA — OEJIKH. https://m.eds00.ru
JlaGoparopHnas pabota
3 «Ob6HapyxeHHne 6eIKOB 05 18.09 202
C TIOMOIIIBIO 4
Ka4eCTBEHHBIX
peakuuiin. Illaru B
MEJUIIUHY
CaoiicTBa, bubnuoreka [{OK
9 KJIacCU(pUKauUs 1 20.09.202  https://m.edso0.ru
¢byHKIIMN OEIKOB 4
Oprannueckue BeliecTBa buomorexa LIOK
10 24.09.202 https://m.edsoo.ru
KJIETKH — YTJIE€BO/bI 4
Opranuueckue BeliecTBa buomorexa LIOK
11 25.09.202 https://m.edsoo.ru

KIJIICTKH — JIMIIUIbI

4




HykiennoBbie KUCIOTBHI.

bubnunorexa LIOK

JIHK u PHK. https://m.edsoo.ru
Jlaboparopnas pabota
p | (Hecrenonare 0.5 27.09.202
HYKJICHHOBBIX KUCIIOT, 4
BBIJICJICHHBIX U3 KIIETOK
pa3IMYHbBIX
OpPTaHHU3MOBY
Ctpoenue u GyHKINH bubnnoreka [JOK
13 ATO®. JIpyrue 01.10.202 https://m.edsoo.ru
HykieozuaTpudocdatsl 4
(HT®)
bubnuorexa [JOK
14 KOHTpOJIbHast padoTa 1 02.10.202 = https://m.edsoo.ru
4
CexBenupoBanue JIHK. bubmuoreka [JOK
MeTobl TEHOMMKH, https://m.edsoo.ru
15 TPAHCKPUIITOMUKH, 04.10.202
MIPOTEOMHUKHU.MEeTOIbI 4
CTPYKTYpHOU Ononoruu
TuIIBI KIIETOK. but6mmoreka [IOK
16 [MpokapuoTHueckas 08.10.202  https://m.edso0.ru
KJIETKA 4
Crpoenue bubnuotexa [JOK
IYKapUOTHYECKON https://m.edso0.ru
17 kieTku. [IpakTnaeckas 05 09.10.202
pabora «3yuenue 4

CBOICTB KJICTOYHOU
MEMOpaHBI»




bubnunorexa LIOK

18 HosepxrocTHeii 11.10.202 https://m.edsoo.ru

amnmapart KJISTKU 4

OnHomemMOpaHHbBIC bu6nuoreka [IOK

OpraHOMJIbI KIICTKH. https://m.edso0.ru
19 [TpakTyeckas pabora 05 15.10.202

«M3yueHune IBUKEHUS 4

[UTOIIA3MBI B

PACTUTENBHBIX KIETKAX)

[TonyaBTOHOMHBIE bubmmoreka [JOK

OPraHOMIbI KJICTKH: https://m.edsoo.ru

MUTOXOHJIPHH,

TTACTH/IBI.
20 JlaGopatopHnas pabora 0.5 16.10.202

«UccnenoBanue 4

J1a3MoIn3a U

JIeTIa3MOoIH3a B

PaCTHTEIBHBIX KICTKAX)

HemeMmOpanHbie bubmroreia LIOK
21 18.10.202 https://m.edsoo.ru

OpPraHOUbI KJIETKU 4

Crpoente u GyHKiI but6mmoreka [IOK
22 22.10.202  https://m.edso0.ru

anpa

4

CpaBHurenbHas bubnuotexa [JOK

XapaKTEePUCTHKA KIETOK https://m.edso0.ru
23 3yKapuoT. 0.5 23.10.202

JlabGopaTopHas pabota 4

«M3ydenue crpoeHUs




24

25

KJIETOK Pa3JIMYHBIX
OpraHUu3MOB»

Accummianus u
JTUCCUMMJIISALIUS — JIBE
CTOPOHBI META0O0IU3MA.
Tunel oOMeHa BelecTs.
Jlaboparopras pabora
«3yueHue
KaTaJTuTHYeCKON
aKTUBHOCTH (pepMEHTOB
(Ha mpuMepe amMuIIa3bl

nam karanasel)» lllaru B

MEIUITHY
depMEHTaTUBHBIN
XapakTep peakuuin
KJIETOYHOTO
MeTabonu3Ma.
JlaboparopHnast pabota
«3ydeHne
(hepMeHTaTUBHOTO
pacilerieHus
MIEPOKCH]IAa BOJIOPO/A B
pPaCTHTENBHBIX U
KUBOTHBIX KIIETKAX)

0.5

bu6nuoreka [IOK
https://m.edsoo.ru

25.10.202
4

bu6nmorexa LIOK
https://m.edsoo.ru

05.11.202
4

I10

26

benku-akTuBaTOpHI N
OeNKU-UHTHOUTOPBI

but6mmorekxa [IOK
06.11.202 | https://m.edsoo.ru
4




ABTOTPO(DHBIN THIT

bubnunorexa LIOK

27 08.11.202 = https://m.edsoo.ru
oOMeHa BeIecTB 4
https://maximumtest.ru/uchebnik bubmmoreka [JOK
28 doTocunTe3 /10-klass/biologiya/plastichesky- =~ 12.11.202 https://m.edsoo.ru
obmen-fotosintez 4
XeMOCHHTE3. bubnuoreka [{OK
JIaboparopHas paboTa https://m.edsoo.ru
29 «CpaBHEHHE MTPOLIECCOB 0.5 13.11.202
dboTocuHTE3a U 4
XEMOCHHTE3a»
AHa’poOHbIE bubnnorexa [JOK
opranusMbl. Bupl https://m.edsoo.ru
g0 Opowemi 15.11.202
JlabopaTopHas pabota 4
«CpaBHEHHE IPOLIECCOB
OpOXKEHUS U JBIXaHUS»
AdpOoOHBIE OPTaHU3MBI. bubnnorexa [JOK
31 DTarel YHEPreTUIECKOro 19.11.202 https://m.edsoo.ru
obOMeHa 4
DHeprust MeMOpPaHHOTO bubmuoreka [IOK
rpajiie€HTa MPOTOHOB. https://m.edsoo0.ru
32 Cunte3 AT®: pabota 20.11.202
npoToHHON AT®- 4
CUHTA3BbI
Peakuuu MaTpuaHOTO Bubmmorexa LIOK
33 22.11.202  https://m.edso0.ru

CHHTC3a

4




bubnunorexa LIOK

34 TpaHCKpmium o 26.11.202  https://m.edsoo.ru
MarpuyHblii cuate3 PHK 4
bu6nuoreka [IOK
35 Tpaucsiiust u €€ 3Tarnbl 27.11.202 https://m.edsoo.ru
4
Konuposanue bu6nmorexa LIOK
36 aMHUHOKHCIIOT. Posib 2911202 https://m.edsoo.ru
pruboCcOM B OMOCHHTE3E 4
Oenka
OpraHu3anus TeHoMa y bubmmorexa LOK
37 03.12.202  https://m.edsoo.ru
MPOKAPHUOT U IYKAPUOT 4
MonekynsipHbie bubmuoreka [IOK
38 MEXaHHU3MBI SKCTIPECCUH 04.12.202 = https://m.edsoo.ru
T€HOB Y 9YKapHOT 4
Bupycbr — bubmmnoreka HOK
BHEKJICTOYHBIC (POPMBI https://m.edso0.ru
YKU3HHU U 00JIUTAaTHBIE
39 Mapa3uThl. 0.5 06.12.202
ITpakTryeckas pabora 4
«Coznanue MoJenu
BHUpYCa»
Bupychsble 3a601eBaHus bu6muoreka [JOK
YeJI0BeKa, JKMBOTHEIX, https://m.edsoo.ru
40 pactenuii. Hanorexnomor 10.12.202
WU B OMOJIOTHH U 4

MCOAUIINHE




bubnunorexa LIOK

41 KOHTpoOJIbHast paboTta 2 11.12.202 https://m.edsoo.ru
4
JKu3HEeHHBIN UK bubmorexa HOK
42 13.12.202 https://m.edsoo.ru
KIJIETKH 4
MatpuyHblii CHHTE3 bubmmorexa LOK
43 17.12.202 https://m.edsoo.ru
JIHK
4
XPpOMOCOMBI. bubanoreka [JOK
JlabopaTopHas pabora https://m.edsoo.ru
44 «3yueHmne xpoMocoM 0.5 18.12.202
Ha TOTOBBIX 4
MUKpOTpernaparax»»
bubnmnorexa LIOK
45 Aenetirte keTkit — 20.12.202  https://m.edsoo.ru
MHUTO3 4
Ture! KIIETOK. bubmmoreka IIOK
Kapuokunes u https://m.edso0.ru
[UTOKUHE3.
JlaGopatopHnas pabora
46 «HabmroneHne MuTo3a B 0.5 24.12.202
KJIETKaX KOHYUKa 4

KOpeIika jJyka (Ha
T'OTOBBIX
MUKpOTpenaparax)»




Peryianus ;kM3HEHHOTO

bubnunorexa LIOK

47 25.12.202  https://m.edsoo.ru
IIUKJIa KIETOK 4
0 bubnmnoreka HOK
48 PTATHHSM KAt CAHOC 27.12.202  https://m.edsoo0.ru
1enoe 4
TkaHu pacTeHuil. bubnnorexa [JOK
49 JIaboparopHas pa(EOTa 05 09.01.202 https://m.edsoo.ru
«3yueHne TkaHe 4
pacTeHui»
TKaHM >KUBOTHBIX U bubnuoreka [IOK
YeJIOBEKa. https://m.edsoo.ru
50 JlaGopaTopHas paboTta 0.5 10.01.202
«M3ydyenue TkaHen 4
KUBOTHBIX)
Opranel. CucreMsl bubmuoteka [IOK
opraHoB. JlabopaTopHas https://m.edsoo.ru
51 pabota «M3ydyenue 0.5 11.01.202
OpraHoOB LIBETKOBOT'O 4
pacTeHus»
bubnmnorexa LIOK
52 Omnopa Tena opraHu3MoB 16.01.202 https://m.edsoo.ru
4
but6mmoreka [IOK
53 JIBI>KEHNE OPraHU3MOB 17.01.202 https://m.edsoo.ru

4




IIuTanre N03BOHOUYHBIX

bubnunorexa LIOK

54 ’KUBOTHBIX. 18.01.202 https://m.edso0.ru
[InmeBapurenpHas 4
CHCTEeMa YeJIOBeKa
bubnunorexa LIOK
55 JIpIXaHHe OpraHu3MOB 23.01.202  https://m.edso0.ru
4
bubnuoreka [IOK
56 Jleixaiite O3BOHOTHELX 24.01.202  https://m.edso0.ru
KUBOTHBIX U YEIIOBEKA 4
bubnuoreka [IOK
57 [TuTanue OpraHu3MoB 25.01.202 https://m.edsoo.ru
4
TpancnopT BemecTB y bubmmorexa LIOK
58 30.01.202  https://m.edso0.ru
OpraHHU3MOB A
KposeHnocHas cuctema bubmmnoreka HOK
59 MMO3BOHOYHBIX 31.01.202 https://m.edsoo.ru
’KMBOTHBIX U YE€JIOBEKA 4
Brenerie y bubmuoreka [{OK
60 01.02.202 = https://m.edsoo.ru
OpPTraHHU3MOB 4
bubnmnorexa LIOK
61 3ammra y OpraHu3MoB 06.02.202  https://m.edsoo.ru
4
NMMmyHHas cucrema bubmuorexka IOK  TIO
62 yenoseka lllaru B 07.02.202 = https://m.edsoo.ru
MEIULIUHY 4




Paznpaxumocts u

bubnunorexa LIOK

63 perysius y 08.02.202  https://m.edsoo.ru
OpraHu3MoOB 4
['ymopanbHas perynasuus bubmuorexa [IOK
64 Y SHJIOKPUHHAsI CHCTEMa 13.02.202 https://m.edsoo.ru
’KHBOTHBIX U YEJIOBEKA 4
@DopMbl pa3MHOKEHUS bubmmorexa LOK
65 14.02.202 https://m.edsoo.ru
OpraHHU3MOB
4
bubnuoreka [{OK
66 [TomoBoe pa3sMHOKEHHE 15.02.202 https://m.edsoo.ru
4
bubnunoreka LIOK
67 Meiios 20.02.202  https://m.edso0.ru
4
l'amerorenes. bubmmoteka IIOK
Oo6pa3oBanue u https://m.edsoo.ru
pa3BHUTHE TIOJIOBBIX
68 kieTok. JlabopaTopHas 05 91.02.202
pabota «3y4yeHue 4
CTPOEHHUS TIOJIOBBIX
KJIETOK Ha TOTOBBIX
MUKpOTIpernaparax»
NnauBuayanbHoe bu6muoreka [JOK
69 pa3BUTHE OPraHU3MOB — 22.02.202  https://m.edsoo.ru
OHTOTEHE3 4




70

3akiajika OpraHoB U
TKaHEeH! U3 3apObIILIEBbIX
JIMCTKOB

27.02.202
4

bubnunorexa LIOK
https://m.edsoo.ru

71

Poct u pazBurtne
KUBOTHBIX.
Jlaboparopnas pabota
«BpIsIBIICHHE TPU3HAKOB
CXO/JICTBA 3apObIIIEH
MTO3BOHOYHBIX
KUBOTHBIX)»

0.5

28.02.202
4

bu6nuoreka [IOK
https://m.edsoo.ru

72

Pazmuoxenue u
pa3BUTHE PACTECHUI.
Jlaboparopras pabora
«CTpoeHMe OpraHoB
Pa3sMHOXEHHUS BBICIINX
pacTeHui)

0.5

29.02.202
4

bubnunoreka LIOK
https://m.edsoo.ru

73

Ucrtopus cranoBiIEHUS 1
pPa3BUTHUS TEHETHUKU KaK

HayK{

05.03.202
4

bu6mmoteka IIOK
https://m.edsoo.ru

74

OCHOBHBIE TTOHSITUS U
CHMBOJIBI T€HETHKH.
JlabopaTopHas pabota
«/Ipo3oduna xak 00BEKT
TCHETHYECKUX
HCCIIeOBaHUI»

0.5

06.03.202
4

bubmmoteka [IOK
https://m.edsoo.ru

75

3aKOHOMEPHOCTH
HaCJIC/IOBaHHS
MIPHU3HAKOB.
Mounorubpuanoe

0.5

07.03.202
4

but6mmorekxa [IOK
https://m.edsoo.ru




CKpEeUIMBaHUE.
[TpakTyeckas pabora
"N3y4yeHue pe3yapTaToB
MOHOTHOPUIHOTO
CKpEIIMBAHUSA Y
po30¢uib"

76

Hutosmornyeckue
OCHOBBI
MOHOTHOPHUIHOTO
CKpEeLIMBaHUs

12.03.202
4

bubnunoreka LIOK
https://m.edsoo.ru

7

AHanusupyrouiee
CKpEILIMBaHUE.
Henosnoe
JOMUHHUPOBaHUE

13.03.202
4

bubnunoreka LIOK
https://m.edsoo.ru

78

JurubpuaHoe
CKpEeUIBaHNUE.
[IpakTnueckas padbora
«M3y4eHue pe3yapTaToB
JTUTUOPUIHOTO
CKpELIBaHUS y
Ip030(UITBD»

0.5

14.03.202
4

bubmmoreka IIOK
https://m.edsoo.ru

79

[uTomornyeckne
OCHOBBI JJUTHOPHTHOTO
CKpELIMBaHUS

19.03.202
4

but6mmoreka [IOK
https://m.edsoo.ru

80

CrerieHHoe
HacJIEIOBaHUE
MIPU3HAKOB

20.03.202
4

but6mmorekxa [IOK
https://m.edsoo.ru




XpoMOCOMHast TeOpus

bubnunorexa LIOK

81 21.03.202  https://m.edso0.ru
HAaCIEACTBEHHOCTH 4
bu6nuoreka [IOK
82 I'enernka mona 02.04.202 = https://m.edsoo.ru
4
I'enoTun kak nenocTHas bubmmorexa LOK
83 03.04.202 = https://m.edsoo.ru
cucTema 4
['eneTnueckuii KOHTPOJIb bubnmnoreka IOK | 10
84 PasBUTHS PAaCTCHHIA, 04.04.202 https://m.edsoo.ru
KUBOTHBIX U YETIOBEKA. 4
[lTaru B MeguUUHY
N3MeHInBOCTH bubmmoreka IIOK
85 MPU3HAKOB. Buibl 09.04.202 | https://m.edsoo.ru
W3MEHUYUBOCTH 4
bubmmoreka IIOK
86 Mozuduraimoras 10.04.202 https://m.edsoo.ru
W3MEHUYUBOCTH 4
BapuauvoHHbIN psg U bubmuoreka [IOK
BapUaIlMOHHAS KPUBas. https://m.edso0.ru
JlabopaTopHas pabota
g7 ~ Wcomenosanme 0.5 11.04.202
3aKOHOMEPHOCTEHN A
MOIU(PUKAITIOHHOM
W3MEHYUBOCTH.

ITocTpoenue




88

89

90

91

92

93

BAPUALIMOHHOTIO psja U
BAPUALIMOHHON KPUBON»

I'enoTnnnueckas
H3MEHYNBOCTb.
KomMOunarusHas
H3MEHYUBOCTh

MyranunonHnas
U3MEHUYUBOCTb.
IIpakTnyeckas pabora
«MyTtauuu y 1po30(husl
(Ha TOTOBBIX
MUKpOIpenaparax)»

3aKOHOMEPHOCTH
MYTalMOHHOTO
nporiecca. DIMUTeHETHKA
U SIIMTCHOMUKA

I'eneTuka yenosexa.
[IpakTuueckas pabota
«CocTaBiieHUE U aHAJIU3
POAOCIOBHOI». MeTo1bI
MC}IHHHHCKOﬁ TC€HCTUKU

KOHTpOJIbHas pabora 3

3HaYeHUEe MEAUIIMHCKON
TE€HETHUKH B
MPEIOTBPALLEHUH U
JICYEHUH T€HETUYECKHUX

0.5

0.5

16.04.202
4

17.04.202
4

18.04.202
4

23.04.202
4

24.04.202
4

25.04.202
4

bu6nuoreka [IOK
https://m.edsoo.ru

bubnuoreka [{OK
https://m.edsoo.ru

bubmuoreka [{OK
https://m.edsoo.ru

bu6nmorexa LIOK
https://m.edsoo.ru

bu6nunorexa LIOK
https://m.edsoo.ru

bu6nunorexa LIOK
https://m.edsoo.ru
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3a00JIeBaHUI YEI0BEKA.
[Marn B MeauuuHy
OCHOBHBIE TOHSATHS
CEJIEKIIUH.
Jlaboparopnas pabota

bu6nuoreka [IOK
https://m.edsoo.ru

94 «3ydenue copToB 0.5 30.04.202
KYJIBTYPHBIX PACTCHHUH U 4
MOPOJT TOMAIITHUX
KUBOTHBIX)»
MeToan! CeaeKIIMOHHOM bubnunoreka LIOK
pabotsl. JlabopaTropHas https://m.edsoo.ru
95 pabora «3y4ucHue 0.5 02.05.202
METOJIOB CEJICKIIUH 4
pacTeHuin»
JocTrkeHus ceeKuu bubmmoreka IIOK
9% pacTeHui U YKUBOTHBIX. 07.05.202 https://m.edsoo.ru
[IpakTnueckas padbora 4
«IIpuBUBKa pacTeHHI»
CoxpaHeHue, u3yueHue bubnnorexa [JOK
97 ¥ UCIIOJIb30BaHUE 08.05.202 = https://m.edsoo.ru
TEHETUYECKUX PECYPCOB 4
buorexnonorus kak bubmuoreka [{OK
HayKa ¥ OTpaciib https://m.edsoo0.ru
MIPOM3BOICTRA.
98 [TpakTudeckas padbora 0.5 14.05.202
«M3ydenne 00bEKTOB 4

OMOTEXHOJIOTHI.
OCHOBHBIE HaINlpaBJICHUS




CHUHTETUYCCKOM
Oouosorun
bu6nuoreka [IOK
99 KOHTpOJIbHast pabora 4 1 15.05.202 https://m.edsoo.ru
4
XpOMOCOMHAs ¥ TeHHAS bubamorexa LIOK
100 1 16.05.202 https://m.edsoo.ru
HUHXKCHEPUS 4
MeaunuHcKue bubmunorexa [IOK  I10O
101 ounorexuonoruu. Ilaru 1 21.05.202 https://m.edsoo.ru
B MCIIUIIUHY 4
[ToBTOpeHME, bubnunoreka LIOK
102 000011eHHE, 1 22.05.202 https://m.edsoo.ru
CHCTEMaTH3aINsI 3HAaHUH 4
OBIIEE KOJIMYECTBO 102 135

YACOB I10 [TPOTPAMME




11 KIIACC

KoJsmmuecTBo 4acos DJIeKTPOHHbIE
ara nudposbie
Ne i/ Tema ypoka Kontpoabnbie IIpakTunyeckue A bp
Bcero H3y4YeHHUsI o0pa3oBaTejibHbIE
padoThI padoThI
pecypchl
02.09.2024 ' bubGauoteka IJOK
1 OpomononHas teopus Y. Jlapsuna 1 https://m.edso0.ru
5 JIBYOKYIIUE CUIIBI SBOJIOLMHU BUIOB 110 Y. 1 03.09.2024  bu6muotexa LIOK
Jlapeuny https://m.edsoo.ru
3 Bops0a 3a cyliecTBOBaHUE, €CTECTBEHHBIN L 05.09.2024  Bubmmorexa LIOK
U HCKYCCTBEHHBIN 0TOOP https:/m.edso0.ru
4 DOpMHUPOBAHKE CUHTETHYECKON TEOPHU i 09.09.2024  Bubsmoreka [IOK
>BOJTIOLIHH https://m.edsoo.ru
5 DTansl SBOIKOLMHOHHOrO IPOLIECCA: L 10.09.2024 ' bubnmorexa LIOK
MHKPOIBOJIIOIHS ¥ MAKPOIBOJIFOIIHSI https://m.edsoo.ru
6 [Tonysus — dJIeMEHTapHas €IMHULA i 12.09.2024  bubmmorexa LIOK
BOJTIOLUH https://m.edsoo.ru
3aKOH reHeTUYECKOTo paBHOBecHs Jx. 16.09.2024  bubmmotexa [{OK
7 Xapau, B. BaitnOepra. JlabopatopHas 1 0.5 https://m.edso0.ru
pabota «BpIsiBIIeHHE U3MEHYMBOCTH Y '
0co0el OTHOTO BHIAY»




17.09.2024

bubnunoreka LIOK

8 OnemeHTapHbIe (PAKTOPBI IBOJIIOLUH https://m.eds00.ru
5 Murparu. V301510 nomy i 19.09.2024  BubOmmorexa [IOK

reorpaduueckas, Ouonoruaeckas https://m.eds00.ru
10 EcTtecTBeHHBIN 0TOOP — HAIPaBIISIONTUN 23.09.2024 BH6H_HOTeKa HOK

(haKTOp IBOJEOLHH https://m.edsoo.ru

24.09.2024 bubamnorexa [{OK

11 [TosoBo#t oTOOP https://m.edsoo.ru
> Sdext ocroparens. dddexr 26.09.2024 BI/I6JI.I/IOTeKa HOK

OYTBUIOUHOT'O TOPJIbILIKA https://m.edso0.ru

[Tpucnoco61eHHOCTh OPTaHU3MOB KaK 30.09.2024 bubmuoteka [IOK

PE3yNIbTaT MHUKPOIBOJIIOIHH. https://m.edso0.ru
13 JlaboparopHas padota «3ydenune 0.5

apoMop$h030B U UANOANANITALUN Y

pacTeHui U JKUBOTHBIX)

[Tpumeps! npucnocobaeHuit y 01.10.2024 bubauoreka [IOK

OpraHu3MoB: Mopdoiornieckue, https://m.edsoo.ru
14 ¢duznonoruueckre, OMOXUMHUYECKUE, 05

noBeneH4eckue. Jlabopatopuas pabora

«IIpucnocobyenust OopraHu3MoB U UX

OTHOCHTEJIbHAS IIeTIECO00Pa3HOCTHY

Bupn, ero kpurepuu u cTpykTypa. 03.10.2024  bubnuoreka [IOK
15 Jlabopartopnas padota «CpaBHEHHE BHJIOB 0.5 https://m.edsoo0.ru

10 MOP(OJIOTHIECKOMY KPUTEPHIO»




07.10.2024

bubnunoreka LIOK

16 Crpykrypa Bua https://m.eds00.ru
. BHI006DA30BAHHE KAK PE3yTbTAT 08.10.2024 bubnmoreka [JOK
MUKDODBOITIONHH https://m.edso0.ru
18 CBs13b MEKPOSBOIOIHH I 10.10.2024 ' bu6mmoteka [IOK
L — https://m.edso0.ru
19 MakpoaBostorus. [Taneonronornueckue 14.10.2024  Bubnnorexa LIOK
METOJTbI U3YICHHSI BOTIOIIUN https://m.edsoo.ru
20 buoreorpadudeckue MeTOAbI U3yUCHUS 15.10.2024  Bubnnorexa LIOK
BOJIOLIH https://m.edso0.ru
OMOPHOIOTHYECKHE U CPABHUTEIBHO- 17.10.2024 bubnuoteka [IOK
21 MOP(OJIOTHUECKUE METO bl U3YUCHHSI https://m.edsoo.ru
IBOJTIOIIAN
MonekynsipHO-TeHETUUECKHE, 21.10.2024 bubmuoteka [IOK
22 OMOXMMHUYECKHE U MAaTEMAaTHICCKHE https://m.edsoo.ru
METO/IbI H3YYCHUS IBOJFOIIHU
OO011re 3aKOHOMEPHOCTH YBOJTIOIINH 22.10.2024  bubmmoteka [[OK
23 AanTuBHAs paJnaIusl. https://m.edsoo0.ru
HepaBHOMEPHOCTH TEMITOB YBOJIIOIIMH
24.10.2024  buomuoteka [JOK
24 Kp1

https://m.edsoo.ru




HaquLIe THUIIOTE3bI TPOUCXOKACHUA

05.11.2024

bubnunoreka LIOK

25 :
KI3HA Ha 3emie https://m.edso0.ru
26 JlOHAYHHBIE TTPE/ICTABIEHIS O 07.11.2024 bubnuoreka [IOK
3APOIKICHHM KH3HH https://m.edso0.ru
97 OCHOBHBIE 3Tallbl HEOPraHUYECKOU 11.11.2024  bubmnorexa [JOK
YBOJTIOLHHN https://m.edso0.ru
12.11.2024  Bbu6mmorexa [JOK
28 I'unoTesbl 3apoXKICHUS KU3HU https://m.eds00.ru
Wcropus 3emiu 1 MeTOAbI €€ U3yUEHHUSI. 14.11.2024  bubamorexa [{OK
29 JIabopatopHas pabora «3ydenue u 05 https://m.edsoo.ru
OIHCAaHKUE UCKOMAEMBIX OCTATKOB JIPEBHUX '
OpPraHUu3MOB»
30 HauansHbie 3Tarsl opraHn4eckoin 18.11.2024  Bubmmorexa [IOK
SBOJTIOLUH https://m.edso0.ru
19.11.2024  bubmmoreka [JOK
31 OBOIMOLHS SYKapUOT https://m.eds00.ru
OCHOBHBIE 3TaIbl YBOIIOINH 21.11.2024 @ bubmuoteka [JOK
39 pactutenbpHOro Mupa. [pakTuyeckas 05 https://m.edso0.ru
pabora «3yuenune ocoOeHHOCTEH '
CTPOCHHS PACTCHHUI Pa3HBIX OTICIOB)
33 OCHOBHBIE TaIlbI BOJIOIUHN )KUBOTHOTO 25.11.2024  bubmmoreka [JOK

MHpa

https://m.edsoo.ru




OBoronus KUBOTHBIX. [IpakTnueckas

26.11.2024

bubnunoreka LIOK

34 pabota «M3yueHne ocoOEHHOCTEH 0.5 https://m.edsoo.ru
CTPOCHUS TIO3BOHOYHBIX KHUBOTHBIX)
35 PazButue xu3Hu Ha 3eMJIe 110 3paM U 28.11.2024  bubnuorexa LIOK
repHoam https://m.edso0.ru
36 MaccoBble BBIMHPAHUSI — IKOJIOTUIESCKUE 02.12.2024 Bubnnorexa [JOK
KPH3UCHI TIPOIILIOTO Ll https://m.edso0.ru
37 CoBpeMeHHBIN IKOJOTUYECKUN KPU3HC, 03.12.2024  Bubnnorexa LIOK
er'0 0COBCHHOCTI https://m.edso0.ru
CoBpeMeHHas cucTemMa OpraHu4ecKoro 05.12.2024  bubnuoteka LIOK
38 npoinioro OCHOBHBIE CHCTEMAaTHYCCKHE https://m.edsoo.ru
IPYIIIbI OPraHU3MOB
09.12.2024  bubGnmoteka [IOK
39 Kp 2 https://m.edso0.ru
10.12.2024 | bubmumoreka [JOK
40 AHTPONOJIOrUsA — HayKa O YeJIOBEKE https://m.eds00.ru
" PasBuTHE TPEICTABIEHHIT O 12.12.2024 | bubGmmoteka LIOK
MIPOUCXOXKICHUN YEIIOBEKA https://m.eds00.ru
MecTo uenoBeka B CUCTEME 16.12.2024  bub6nmoreka [IOK
opranmueckoro mupa. JlabopatopHas https://m.edsoo.ru
42 pabota «3yduenue ocooeHHOCTEN 0.5

CTPOCHUSA CKEJICTA YCJIOBCKA, CBA3aAHHBIX C
MPAMOXOXKIACHHUEM




17.12.2024

bubnunoreka LIOK

43 JIBMIKyIIUE CUIIBI AaHTPOIIOreHE3a https://m.eds00.ru

44 CooTHolieHre OUOIOTUYECKUX U 19.12.2024 | bubmorexa LIOK

COLMAIBHBIX (JaKTOPOB B AaHTPOIIOTEHE3E https://m.edsoo.ru

but6mmoreka [IOK

45 OcHoOBHBIE CTaJIUX aHTPOIOreHEe3a 23.12.2024  nttps://m.eds00.ru

bubnunoreka LIOK

46 [TaneoreneTnka u najeoreHOMHUKa 24.12.2024  nttps://m.eds00.ru

26.12.2024  bubGmuotexa [IOK

47 OBOJIIOLUS COBPEMEHHOTO YEJIOBEKA https://m.eds00.ru

Yenoeueckue packl. [IpakTudeckas 28.12.2024  bubnuoteka [IOK

48 pabota «M3yueHne 3KOIOTHIEeCKUX 0.5 https://m.edso0.ru
ajanTanui 4eJIOBEKa)

49 MeXIUCIUTUTMHAPHBIE METOIBI Bubmorexa HOK

AHTPOTIONOTHH https://m.edsoo.ru

bubnmorexa LIOK

50 3apoXKIeHUE U PA3BUTHE DKOJIOTHH https://m.eds00.ru

Metons! sxonorun. JlabopaTopHas pabota bu6muoreka [IOK

51 «3yueHne METO/I0B 3KOJIOTHIECKUX 0.5 https://m.edso0.ru

HUCCIICIOBAHMI»




3HaueHne YKOJIOTNYECKUX 3HAHUN I

bubnunoreka LIOK

52 qeroBeKa https://m.edso0.ru
bubnunorexa LIOK
53 Okonoruueckue GakTopsl https://m.eds00.ru
Aobuotnyeckue aktopbl. CBET Kak bubmuorexa [IOK
54 sKosoruueckuii paxrop. JlaboparopHas 05 https://m.edsoo.ru
pabota «BplsiBIIeHHE TPUCTTOCOOTICHUM
OpPTaHW3MOB K BIIHSIHHIO CBETa»
AbGuotuueckue daktopsl. Temneparypa bubnnorexa [JOK
KaK 9KOJIOTHYECKHI (haKTop. https://m.edsoo.ru
55 JlaGopaTtopHas pabota «BplsBlIeHHE 0.5
MIPUCIIOCOOJICHHIA OPTaHNU3MOB K BIIHSTHHIO
TEMIIEPATYPHI»
AbuoTtnueckue paxkropsl. BiaaxkHoCTh Kak bubmuoreka [IOK
56 sKonorudeckuit pakrop. JlabopaTopHas 05 https://m.edsoo.ru
paboTa «AHaTOMHUYECKHE OCOOEHHOCTH
paCTeHHIA U3 Pa3HBIX MECT OOMTAHUS
bu6nmorexa LIOK
57 Cpenpl oOuTaHUS OPraHU3MOB https://m.eds00.ru
bubnmorexa LIOK
58 buonornueckue puTmbl https://m.eds00.ru
but6mmorexa [IOK
59 JKvzHeHHbBIE POPMBI OPTAaHU3MOB https://m.eds00.ru




bubnunoreka LIOK

60 Buotieckue hakTops! https://m.edso0.ru
3HavyeHHEe OMOTUYCCKUX B3aMMOICHCTBUI bubnuorexa [{OK
61 JUISL CYIIIECTBOBAHMSI OPIaHU3MOB B CpeJie https://m.edsoo.ru
obutaHus
62 DKOJIOTHYECKHE XapaKTEPUCTUKU Bubnnorexa [JOK
momynsAIIH https://m.edso0.ru
OCHOBHBIE TIOKA3aTeNU MOMYJISLUHN: bu6nmorexa LIOK
63 YHCJIEHHOCTD, INIOTHOCTh, BO3PACTHAS https://m.edsoo.ru
MI0JIOBasi CTPYKTYypa
OcHOBHBIE TIOKa3aTeNIN NOMYJIALINN: Bbu6moteka [JOK
64 POXKIaEMOCTh, PUPOCT, TEMIT POCTA, https://m.edsoo.ru
CMEPTHOCTh, MUTPALIUN
bubmmoteka IIOK
65 DKosoruyueckas CTpyKTypa HOIyJIsIIuU https://m.eds00.ru
bubmmoteka IIOK
66 JInHaMUKa NOMYJISILUY U €€ perynsus https://m.eds00.ru
67 KpuBble pocTa YUCIIEHHOCTH MOMYJISIINH. bubnnorexa [JOK
KpuBbie BBKHBaHUS https://m.eds00.ru
DKoyIoruueckas HuIlla BUIA. but6mmorexa [IOK
68 JlabopatopHas pabota «IIpucrocobienus 0.5 https://m.edsoo.ru

CEMSH paCTeHI/Iﬁ K PaCCCIICHHUIO»




bubnunoreka LIOK

69 Bup xak cucrema nomyJsuun https://m.edso0.ru

20 3aKOHOMEPHOCTH MOBECHUS M MUTPALIAN buGnuorexa [IOK

KHBOTHELX https://m.edsoo.ru

bub6nmoreka [IOK

71 Co00111eCTBO OPraHUu3MOB — OHOIICHO3 https://m.edso0.ru

bubnuoreka [JOK

72 DKoCHCTEMA KaK OTKpBITast CHCTEMA https://m.edsoo.ru

73 KpyroBopoT BemecTB 1 MOTOK SHEPTHH B buGnuorexa [IOK

KOCHCTEME https://m.edsoo.ru

bubmuoreka [{OK

74 OCHOBHBIE ITOKA3aTEIIN YKOCUCTEMEI https://m.edsoo.ru

bubmmoteka IIOK

75 DKOJIOTMYECKUE TUPaMUIbl https://m.edso0.ru

bubmmoteka IIOK

76 N3menenus cool11ecTB — CyKIIECCHI https://m.edsoo.ru

[TpupoaHbIe SKOCUCTEMBI. IKOCUCTEMBI bu6nmorexa LIOK

77 03ep U peK. DKOCUCTEMBI MOpEH U https://m.edsoo.ru
OKEaHOB

78 [IprponHbIE YKOCUCTEMBI. DKOCUCTEMBI bubmorexa HOK

TYHJp, JIECOB, CTEIIEH, TYCTHIHb

https://m.edsoo.ru




bubnunoreka LIOK

79 AHTpPONIOT€HHBIE YKOCUCTEMBI https://m.eds00.ru
Ypboakocucremsl. [Ipaktudeckas padora bubnmoreka [JOK
80 «M3y4yeHune u onucaHue 0.5 https://m.edsoo.ru
YPOOIKOCUCTEMBI
3aKOHOMEPHOCTH POPMUPOBAHUS bubmmoreka [JOK
81 OCHOBHBIX B3aUMOJICHCTBHI OPTaHU3MOB B https://m.edso0.ru
IKOCHCTEMAX
MexaHu3Mbl BO3ACHCTBUS 3arps3HEHUN Bu6mmoteka [JOK
g2 pa3HbBIX TUIIOB Ha CyOOPraHU3MEHHOM, https://m.edso0.ru
OpPraHU3MEHHOM, MTOMYJISIIHOHHOM U
IKOCHUCTEMHOM YPOBHSIX
83 Buocdepa — obleraneTapHas bubsmorexa LIOK
0607109Ka 3eMII https://m.edsoo0.ru
bubmmoreka IIOK
84 VYuenne B. . Bepnanckoro o Guocdepe https://m.edso00.ru
85 3aKOHOMEPHOCTH CYIIECTBOBAHUS bubmmorexa LIOK
Guocdepbi https://m.edsoo.ru
86 KpyroBopOTHI BEIIECTB U bubmmorexa LIOK
OMOT€OXUMHYUECKUE ITUKITBI https://m.eds00.ru
3oHanbHOCTH GHOChepsl. OCHOBHBIE brbmotexa LIOK
87 https://m.edso00.ru

OHOMBI CcyIIn




bubnunoreka LIOK

88 YcToitunBocTh Onochepsr https://m.edso0.ru

bubnunorexa LIOK

89 DKOJIOTUYECKHE KPU3UCHI M UX TPUYNHBI https://m.edso0.ru

bub6nmoreka [IOK

90 Bo3sneiictBue yenoseka Ha Ouochepy https://m.eds00.ru

91 AHTPOMOTreHHOE BO3JICHCTBUE HA bubmorexa [IOK

PaCTHTEIBHBINA U )KUBOTHBIA MHD https://m.edsoo.ru

bubnunoreka LIOK

%2 Oxpana npupoze! https://m.edsoo.ru

93 OCHOBHbIE IPUHIIUIIBI YCTOWUUHUBOTO bu6mmorexa [IOK

Pa3BHUTHS YEIOBEYECTBA M IIPUPOJIBI https://m.edso0.ru

PannonanbHOE pUpoO0NI0Ib30BaHUE U bubmmnorexka HOK

94 COXpaHEeHHE OMOIIOTHYECKOTO https://m.edsoo.ru
pazHooOpaszus 3eMian

0606uenue mo Teme «MHUKPOIBOIIOLHUS U bubnmorexa [IOK

% €€ pe3yabTaThh» https://m.edso0.ru

0606mienue 1o Teme «MaKpOIBOIOIHUS 1 Bubmorexa [IOK

% €€ pe3ynbTaTh» https://m.edso0.ru

97 O606menune o Teme «IIpouCcXoKIEHNE U bubmorexa [OK

pa3BUTHE KU3HU HA 3eMIIe)

https://m.edsoo.ru




O606menne o Teme «IIpoucxoxaeHue

bubnunoreka LIOK

98 1 _
YeJIOBEKa — AHTPOTIOTEHES) https://m.edso0.ru
99 O6o61eHne Mo TeMe « IKOIOTHS — HayKa L bubmorexa [IOK
0 B3aMMOOTHOIIEHUSX OPTAHU3MOBY https://m.edsoo0.ru
100 O00061mmenne no reme «OpraHu3Msl U 1 bubmorexa [IOK
cpena oOUTaHUsS» https://m.eds00.ru
101 O060061ieHne o TeMe «IKOJIOTUS BUJIOB U 1 Bubmmoreka [IOK
O YIALUN» https://m.edsoo.ru
102 O606meHue o Teme «bruocdepa — L Bubmmoreka [IOK
ri106a1bHas SKOCUCTEMA» https://m.edso0.ru
BIIEE KOJIMYECTBO HACOB I1
OB O O HYACOB IIO 102 .

I[TPOTPAMME

YYEBHO-METOANYECKOE OBECIIEYEHUE OBPA30OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IUVIA YYEHUKA

AxknnonepHoe obiectBo «M3aaTensctBo «IIpocBemienue»

buomnorus, 10 knacc/ Ilaceunux B.B., Kamenckuit A.A., PyorioB A.M. u apyrue; noa penaxkuueit [laceunuka B.B.,



METOJANYECKHUE MATEPUAJIBI J1JIS1 YYUTEJIA
VYpoku 6monorun. 10—11 kmaccel: mocobue yist yauTenei oomeoopaszoBat. yupexaenuii / [B. B. [laceunuk, C. B.
Cymaroxumn, I'. C. Kaniunosa, 3. I'. 'anontok]/mox pea. B. B. [Taceunuka; Poc. akan. Hayk, Poc. akaa. oGpa3zoBaHus, U3/1-BO

«ITpocsemienue». — M.: [Ipocsemienue, 2020.1aHHBIE

MUPPOBBIE OBPA3OBATEJIBHBIE PECYPCbHI U PECYPCbI CETU UHTEPHET
1. https://resh.edu.ru - Poccuiickas 3JIeKTpOHHAS IITKOJIA
2. https://obrazovanie.1lc.ru - 1C:O6pa3oBanue. L{udpossie 00pazoBaTeIbHbIC PEIICHUS

3. https://foxford.ru/ - onnaitn-mkona doxchopa
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