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INOACHUTEJIBHASA 3AIIMCKA

VYuebublil npeamer «buonorus» Ha ypoBHE cpeiHero od1ero o0pa3oBaHus 3aBeplaeT OMOJI0rHYecKkoe 0Opa3oBaHue B MIKOJIE U OPUEHTHUPOBAH
Ha paclIMpeHHe U yriayOyieHue 3HaHWH O0ydJaroLUXcs O >KMBOM IpUpPOJE, OCHOBaX MOJIEKYJSPHON M KJIETOYHOW OMOJIOrMH, SMOPHOJIOTMU U
OMOJIOTUH Pa3BUTHS, TCHETUKH, CEIEKIINU, OMOTEXHOJIOTUH, SBOJIOIUOHHOTO YYSHHS U SKOJIOTHH.

N3yuenune yudebHoro mpeamera «buosorus» Ha yriyOJIeHHOM YpOBHE OPHUEHTHPOBAHO Ha IOJATOTOBKY OOYYarOLIMXCA K IOCIENYIOLIEMY
MIOJIy4EHHIO OMOJIOTMYECKOro oOpa30BaHUs B By3aX M OpPraHM3aLUAX CpeiHero mnpodeccuoHanbHoro oopazoBanus. OCHOBY €ro cojaep:kaHus
COCTaBJIIET CUCTeMa OMOJOrMUYECKUX 3HAHUM, MOJYYEHHBIX HNPU HU3YUYEHUHM OOYYaIOIIMMHUCS COOTBETCTBYIOLIMX CHUCTEMATHUECKUX pPa3/iesioB
OMOJIOTMU Ha YpOBHE OCHOBHOIO obmiero odpasopanusi, B 10—11 kmaccax 3Tu 3HaHMS MOJIY4aroT pa3BUTHE. Tak, pacHIMpeHbl U YIriyOJeHb
OMOJIOrMYECKHE 3HAHUS O PACTEHUSX, )KUBOTHBIX, Ipr0ax, OakTepusx, OpraHu3Me YeloBeKa, OOLIMX 3aKOHOMEPHOCTSIX KU3HU, TOTOJTHUTEIBHO
BKJIIOUEHBl OWOJIOTMYECKUE CBEACHMSI NPUKIAAHOIO U IOMCKOBOI'O XapaKTepa, KOTOPbIE MOYKHO MCIOJIb30BaTh KAaK OPUEHTHUPHI JUIS
MOCTIeIYIONIETr0 BeIOOpa mpodeccun. Bo3mMokHa Takke MHTErparysi OMOJOTMYECKUX 3HAHWH C COOTBETCTBYIOIIMMHU 3HAHUSMH, TIOTYYCHHBIMU
00yYaroIUMUCS TIPH U3YYEeHUH (PU3UKH, XUMUH, Teorpadru 1 MaTEMaTHKH.

CrpykTypa mporpaMmsel 1o ydeOHoMy mpeamery "buonorus" oTrpakaeT CHUCTEMHOYPOBHEBBI M HSBOJIOLUOHHBIA MOIXOABI K HM3Y4YEHUIO
ouonoruu. CoriacHo UM, U3y4aroTCsl CBOMCTBA U 3aKOHOMEPHOCTH, XapaKTEPHBIE [Tl )KUBBIX CUCTEM PAa3HOTO YPOBHS OpraHU3alliy, 3BOJIIOLUN
OpPraHMYECKOro MUpa Ha 3emile, COXpaHEeHHUs] OMOJIOTHYECKOro pa3HOoOpa3us mianeThl. Tak, B 10 kiacce n3y4aroTcsi OCHOBBI MOJIEKYJISIPHOM U
KJIETOYHOW OHMOJIOTHH, HSMOPHOJIOTHA U OWUOJOTHUU Pa3BUTHSA, TCHETHKH U CEJIEKI[MU, OWOTEXHOJOTMH M CHHTETHYECKOW OHOJIOTHH,
aKTyaJIM3UPYIOTCS 3HaHUS O0yJaroumxcs no O0TaHUKE, 300JI0TUH, AaHATOMHMH, (GU3MO0JIOTUN YenoBeka. B 11 kiacce n3ydaroTcst H3BOJIIOLIMOHHOE
Y4€HHE, OCHOBBI KOJIOTHH B YYeHHE 0 Ouocdepe.

VY4eOubiii npeamer «buosnorus» npuszBaH 00ECHEUUTh OCBOECHHE O00YyYarolIMMHCA OWMOJIOTMYECKUX TEOPHM M 3aKOHOB, MJEeH, MPUHILIMIIOB U
MIPaBUJI, JISKAIIUX B OCHOBE COBPEMEHHOM €CTeCTBEHHO-HAYYHOM KapTUHBI MUPA, 3HAHUHM O CTPOEHUHU, MHOTOOOpa3uu U 0COOEHHOCTSIX KIIETKH,
OpraHusMa, MHONYJSIHMM, OMOLEHO03a, SKOCHCTEMBI, O BBIAAIOIIMXCA HAYYHBIX JOCTHXKEHHSIX, COBPEMEHHBIX HCCIIEJIOBaHHUIX B OHOJIOTHH,
MIPUKIIAQJHBIX acleKTax OMOJOrHUecKuX 3HaHUi. [l pa3BUTHA U O AEp)KaHUS HHTEpeca 00yJaroIuxcs K OMOJIOTMH HapAay CO 3HAYUTEIbHBIM
00BbEMOM TEOPETHYECKOTO MaTepHuaja B COJAEp)KaHUU MPOTrpaMMbl IO OMOJOTHHM MPEAYCMOTPEHO 3HAKOMCTBO C MCTOpPHUEH CTaHOBJIEHUS U
pa3BUTHS TOM WMIM MHOW 00JacTH OMOJIOTHH, BKJIQJOM OTEYECTBEHHBIX M 3apyOeXHBIX YUYEHBIX B PEUICHHE BAaKHEHIINX OMOJOTHYECKUX U
HKOJIOTHYECKUX MPOOIIEM.

Ilens wu3ydenus yuyeOHoro mnpeamera «buosorus» Ha yriayOn€HHOM ypOBHE — OBJIAJCHHE OOYYaIOUIMMMCS 3HAHUSAMH O CTPYKTYpPHO-
(YHKIIMOHATIBHON OPraHU3aIMK KUBBIX CUCTEM PAa3HOTO paHra M NpuoOpeTeHre YMEHUIH HCIOIb30BaTh 3TH 3HaHUS B (HOPMUPOBAHHM HHTEpeca
K onpeaenéHHoi obaactu mpodecCuOHATBbHON IesITeTbHOCTH, CBSI3aHHOM ¢ OMoJIoTHel, MK K BBIOOPY y4eOHOTo 3aBeJeHUS ISl IPOI0JKEHUS
OMO0JIOTNYECKOTO 00pa30BaHUSI.

JlocTikeHue 1enu u3ydeHus yuyeonoro npeamera «buonorus» Ha yriy0aéHHOM ypoBHE 00eCTIeUMBACTCS PELUICHUEM CIIEAYIONINX 3a/1a4:



OCBOEHHE OOYYAIOUIMMUCS CHCTEMbl OMOJIOTMYECKHUX 3HAHUI: 00 OCHOBHBIX OHMOJOTMYECKHX TEOpHsX, KOHIEHIMSIX, TMIIOTe3aX, 3aKOHaX,
3aKOHOMEPHOCTSX M IMPaBUJIaX, COCTaBISIOIIMX COBPEMEHHYIO €CTECTBEHHO-HAYUHYIO KAapTHHY MHpPa; O CTPOSHHH, MHOTrooOpa3uu u
0COOEHHOCTSIX OHMOJIOTMYECKUX CHUCTeM (KJeTKa, OpraHu3M, MONYJsIus, BUA, OuoreoueHos3, Ouocdepa); O BBIJAIOMIUXCS OTKPBITUAX HU
COBPEMEHHBIX MCCIIEJOBAHUAX B OMOJIOTHH; O3HAKOMJICHHE 00YUYaIOMIMXCs ¢ METO/IaMU TTO3HAHUS KUBOU IPUPOIBL:

HCCIIEI0BATEILCKUMH METOIaMH OMOJIOTMYECKUX HAYK (MOJEKYJISIPHOW M KIETOUYHOW OMOIOTHUH, SMOPUOIOTHH U OMOJIOTUN Pa3BUTHUS, TEHETUKU
U CEJIEKIMH, OHOTEXHOJOTMHM M CHUHTETUYECKOW OHOJOTHH, MaJeOHTOJIOTUH, O3KOJIOTHMH); METOAaMH CaMOCTOSATEIbHOrO IPOBEICHUS
OMOJIOTMYECKUX HCCIeOBaHUNM B jaboparopud U B mnpupoje (HaONtoJleHuEe, HM3MEpeHHUe, SKCIIEPUMEHT, MOJAEIUPOBAHUE); OBJaJICHUE
00y4aloIUMUCS YMEHUSMU: CAMOCTOSITENIbHO HAXOIUTh, aHAJTU3UPOBATh U

UCIOJIb30BaTh OMOJOTMYECKYI0 MH(GOPMAIIMIO; MOJIb30BAThCS OMONOTMYECKOW TEPMHUHOJIOTHEH W CUMBOJIMKOM, YCTaHABIMBATH CBA3b MEXKIY
pa3BUTHEM OHOJIOTUM U COIHUAIBHO-DKOHOMUYECKUMH U HKOJOTMYECKUMHU MpoOIeMaMH 4YeJIOBEUeCTBAa; OIEHMBATh MOCIEACTBHS CBOECH
NEeSITeIbHOCTH 10 OTHOLICHHUIO K OKPY’KaIoIel MPUPOIHOI cpesie, COOCTBEHHOMY 3/I0POBBIO M 3[J0POBBIO OKPYXKAIOUINX JIF0Iei; 00 OCHOBBIBATh
U co0I01aTh MEphI MPO(PUIAKTUKY HHPEKITMOHHBIX 3a00JIeBaHmil, MpaBuia MOBEIEHUS B IPUPOJIE U obecriedeHus! 6e30MacHOCTH COOCTBEHHOM
KHU3HENEATSITPHOCTH B UYPE3BBIYAWHBIX CHUTYAIMsIX MPHUPOJHOTO M TEXHOT€HHOTO XapaKTepa; XapaKTepH30BaTh COBPEMEHHBIC HAYYHBIC
OTKpBITUSL B 00JacTH OHOJOTHMH; Pa3BUTHE Yy OOYUYAIONIMXCS WHTEIUIEKTYaJbHBIX W TBOPUYECKHX CIIOCOOHOCTEH B IpOIlecce 3HAKOMCTBA C
BBIJIAIOMIMMUCS OTKPBITHSAMU ¥ COBPEMEHHBIMH UCCIIEIOBAaHUSAMHU B OMOJIOTHH, PEIIAEMBIMH €0 Tpo0IeMaMu, METOAOIOTHEH OMOJIOTHYECKOTO
HCCIIEIOBaHMs, IPOBEICHUS IKCIIEPUMEHTAIbHBIX UCCIIEJOBAHUM, pelIeHUs] OMOJIOTMYECKUX 3a/1ad, MOJICIUPOBAHUS OMOJIOTHYECKUX O0OBEKTOB
Y TIPOLIECCOB; BOCIIUTaHKUE Y 00yYaroIMXCcsl HEHHOCTHOTO OTHOLLIEHUS K )KMBOW IPUPOJIE B LIEJIOM U K

OTAENbHBIM €€ 00BeKTaM U SBICHUSIM; (POPMHUPOBAHUE FKOJIOTUUECKOM, TeHETHUECKOI IpaMOTHOCTH, OOIEel KylbTyphl MOBEACHUS B IPUPO/IE;
MHTETPallUil €CTECTBEHHO-HAYYHBIX 3HAHUH; NpuoOpeTeHHe OOy4yaroIIMMUCS KOMIIETEHTHOCTH B pAalMOHAIBHOM IPHPOJIONOJIB30BAaHIH
(cobmroneHue mpaBWJl MOBEACHUS B NMPHUPOJE, OXPaHbl BHJIOB, SKOCHCTEM, OHOC]Ephl), COXPAHEHUH COOCTBEHHOI'O 370POBbS M 3/10POBbS
OKpY>KaroIux el (cobmoeHus mMep npoduiakTuku 3a0ojieBaHMH, oOecrieueHre O€30MacHOCTU JKU3HEAEATENIbHOCTH B UYpE3BbIYAMHBIX
CUTYyallUsX MPUPOJHOTO M TEXHOT€HHOI'O XapaKTepa) Ha OCHOBE HMCIIOJIb30BAaHUS OMOJIOTMYECKUX 3HAHUW W YyMEHUI B MOBCEIHEBHOU KHU3HH;
CO3/IaHM€ YCJIOBUM JJIi OCO3HAHHOTO BbIOOpa OOYy4YalOIMMUCS HHIWBUIYaJbHOM 00pa30BaTeNbHON TpaeKTOPHH, CHOCOOCTBYIOLIEH
MoceAyolEeMy MmpodeccuoHaIbHOMY CaMOOIPEIETIeHHIO, B COOTBETCTBUU C MHAWBUIYaJIbHBIMU HHTEPECAMU U OTPEOHOCTSIMHU PErHOHA.
OO6miee unco 9acoB, OTBEJIEHHBIX Ha H3y4YeHHE OMOJIOTHH Ha YTIyOJIEHHOM YPOBHE cpeaHero oomero oopazoBanusi, cocrabiser 204 gaca: B 10
kiacce — 102 ygaca (3 gaca B Henemo), B 11 kmacce — 102 gaca (3 gaca B HEIeI0).

OT6op oOpraHu3alMoOHHBIX (OPM, METOIOB M CPEACTB OOyUEHUS OMOJOTHUH OCYIIECTBISIETCS C YYETOM CHEIU(DHUKHA €Tr0 COASpKaHHS U
HaIpPaBJIEHHOCTH Ha MPOI0JKEHUE OUOIOrMUecKOTro 00pa30BaHMsl B OpraHU3alUsAX CPEAHETO MPOo(ecCHnOHaTbHOTO U BBICIIETO 00pa30BaHus.
OO0s13aTENIbHBIM YCIIOBUEM TIPH 00yuyeHUU OMOJIOTMH Ha YriyOJI€HHOM YPOBHE SIBISIETCS MPOBENEHUE JTa00paTOPHBIX M MPAKTUYECKUX PadoT.
Takxe ydactue 00y4aroIIMUXCSl B BBIMOJIHEHUN MPOEKTHBIX U y4eOHO-UCCIEN0BATEIbCKUX PadOT, TEMAaTUKa KOTOPBIX OMPEENIeTCs yUYUTEIeM
Ha OCHOBE UMEIOIINXCS MAaTepUAIbHO-TEXHUYECKUX PECYPCOB U MECTHBIX MMPUPOAHBIX YCIOBUH.

COJEPKAHUE ObYYEHUA



10 KJIACC

Coneprkanue mporpaMMsbl, BBIJIETIEHHOE KYpPCU80OM, HE BXOJIUT B MMPOBEPKY roCy1apcTBEHHOM uToroBoit arrecrauu (I'MA).

Tema 1. buojiorusi Kak HayKa

CoBpemenHas 6uoJorusi — KOMIUJIEKCHasi Hayka. KpaTkas uctopus pazButus Ouojoruu. buonornueckie HayKu U U3ydyaeMble UMHU TPOOJIEMBI.
OyHaaMeHTaIbHbIe, IPUKIIATHBIE U TTIOUCKOBBIC HAYYHbIE UCCIIEI0BAHUS B OMOJIOTHH.

3HaueHue OUONOrHH B (JOPMUPOBAHUU COBPEMEHHOM €CcTeCTBEHHO-Hay4yHOH KapTunbl Mupa. [Ipodeccuu, cBszannbsie ¢ 6uonorueii. 3HayeHue
OMOJIOTHH B MIPAKTUYECKON JEATENIbHOCTH YEJIOBEKA: MEIUIIMHE, CEIbCKOM X03SICTBE, IPOMBIIIJIEHHOCTH, OXpaHe Npupo/sl. JleMoHcTpanumn
[Toptpetsr: Apucrotens, Teodpact, K. JIuaneit, XK. b. Jlamapk, Y. Hapeun, Y. I'apseit, I'. Mennens, B. U. Bepnaackuii, U. I1. Tlasnos, U. U.
Meunukos, H. U. Basmiios, H. B. TumodeeBPecorckuii, /[x. Yorcon, ®. Kpuk, /1. K. benses.

TaGmuuer u cxembl: «CBsI3b OMOJIOTHH € IPYTHUMHU HayKaMuy, «CrcreMa OMOJOTHYECKUX HAYK».

Tema 2. ’KuBble cucTeMbl U X H3YYEeHHUE

JKuBble cucTeMbl Kak MpeaMeT n3ydenust Ononoruu. CBOKWCTBA KUBBIX CUCTEM: €IMHCTBO XUMUYECKOTO COCTaBa, IUCKPETHOCTDh U LIEJIOCTHOCTb,
CJIOKHOCTb U YNOPSAOYEHHOCTh CTPYKTYpPBI, OTKPBITOCTh, CAMOOPraHU3alsl, CAMOBOCIIPOU3BEAEHUE, PA3APAKUMOCTh, U3BMEHUUBOCTh, POCT U
pa3BUTHE.

YpoBHU OpraHu3aluy >KUBBIX CUCTEM: MOJIEKYJSIPHBIM, KJIETOUYHBIA, TKAHEBbIA, OPraHM3MEHHBIN, MOMYJISIMOHHO-BUIOBOU, 3KOCUCTEMHBII
(OmoreoneHoTnueckuit), ouochepusiii. Ilponeccrl, npoucxoxsduie B *XUBbIX cuctemMax. OCHOBHBbIE NMpH3HAKH kHMBOro. JKu3Hb kak (opma
CyliecTBOBaHMs Marepun. Hayku, u3yuaroniyie )KuBble CUCTEMBI HA Pa3HBIX YPOBHAX OpraHHU3alUH.

N3yuenue xuBbIX cucteM. Metosbl Ononornueckoit Hayku. HabmroneHue, usmepeHue, SKCepuMeHT, cucTeMaTu3anus, Metaananus. [lonstue o
3aBUCUMOM M HE3aBUCHUMOHM nepeMeHHoU. llmanupoBanue skcnepumenta. IlocranoBka u nposepka rumnore3. Hymesas rumoresa. Ilonsarue
BBIOOpKHU U €€ ocToBepHOCTh. Pa30poc B Ononornyeckux AaHHbIX. OIEHKa JOCTOBEPHOCTH MOTYYEHHBIX pe3yabTaToB. [IpUuMHbBI HCKaXeHUs
pe3ynabTaToOB 3KCIepuMeHTa. IIoHsATHE CTaTUCTUYECKOTrO TeCTa.

JdemMoHcTpanuu

Tabnuue! 1 cxembl: «OCHOBHBIE TPU3HAKU )XKU3HUY, «bronornyeckue cucreMel», «CBONCTBA KUBOM MaTepun», «YPOBHHU OpraHU3aIMK KUBOU
npupoae», «CTpoeHue JKMBOTHOM KIETKW», «TKaHM JKHUBOTHBIX», «CHCTEMBI OpPraHOB 4YEJIOBEYECKOTO OpraHusMay, «buoreoneHos»,
«buocdepay, «MeToIbl U3YUIECHHS )KHBOU MPUPOIBI».

O6opynoBanue: 1abopaTopHOE 000PYIOBAHUE ISl TPOBEICHUS HAOIIOICHUI, U3MEPEHHH, SKCTIEPUMEHTOB.

IIpakTHyeckas padora «licnonb30BaHNEe pa3IUYHBIX METO/IOB ITPU U3YUEHUH )KUBBIX CHCTEM).

Tema 3. buosorust KieTrku

Krnetka — cTpykTypHO-QyHKIIMOHANbHAS €IMHULA KUBOrO0. VicTopust oTkpeiTus kietku. Pabotsl P. I'yka, A. JleBenryka. Knerounas teopust (T.
[lIBann, M. Illneiinen, P. BupxoB). OcCHOBHBIE MTOJIOKEHUS COBPEMEHHOM KJIETOUYHOM TEOPHH.



MeToapl MOJEKYJISIPHON W KJIETOYHOM OMOJIOTHH: MUKPOCKOIIHS, XpoMatorpadus, 3ekTpodopes, MeTo 1 MEUeHBIX aTOMOB, (D ¢epeHIaIbHOS
HEHTPUPYTUPOBaHUE, KYJIbTHBHPOBAHUE KIETOK. /M3yueHue @OUKCUPOBAHHBIX KAemoK. DJEKTPOHHAs MUKpockonus. Kougoxanvnas
MuKpockonus. Bumanvroe (npudsicuznennoe) usyuenue kiemox.JleMOHCTpanuu
[Toptpetsr: P. I'yk, A. Jleenryk, T. [lIBann, M. nelinen, P. Bupxos, K. M. bap.
Tabmnuue! u cxemsl: «CBETOBOH MUKPOCKOI», «DJIEKTPOHHBIA MUKPOCKOI», «VICTOpHS pa3BUTHS METOA0B MUKPOCKOIIUN.
OO6opynoBaHMe: CBETOBOM MUKPOCKOI, MUKPOIIPENapaThl PACTUTEIbHBIX, )KUBOTHBIX U OaKTE€pUAIbHBIX KJIETOK.
IlpakTuyeckasi padora «/3ydeHne MeETONOB  KJIETOYHOM  Owonormu  (Xpomartorpadus, saekrpodope3, auddepeHImaibHOe
uentpudyruponanue, [1LP)».
Tema 4. XumMnuyeckasi Opranu3anus KJIeTKH
XUMHYECKUH COCTaB KIETKH. Makpo-, MHKpO- M YJIbTPAMHMKPOXJEMEHTHl. Bojma m €€ posnb Kak pacTBOPUTENS, pEarcHTra, y4dacTHE B
CTPYKTYPUPOBAHUU KIIETKH, TEIIOpEryisiiiui. MuHepaibHble BEIIECTBA KJIETKU, UX OMoJioruueckas poiib. Pojib KaTHOHOB M aHMOHOB B KJIETKE.
Opranuyeckue BellecTBa KJIeTKU. buonornueckue monumepsl. benku. AMUHOKHUCIOTHBIN cocTtaB OenkoB. CTPYKTYpbl O€IKOBOH MOJIEKYJIBI.
IlepBuunas crTpykTypa Oenka, HnenTuaHas cBA3b. BTopuuHas, TpeTuuHas, 4yeTBepTHuYHas CTpPYKTyphl. Jlenatypauus. CBoiicTBa O€KOB.
Knaccudukanus 6enxoB. buonorndeckne GyHKuu 0enkoB. [Ipuonul.
VYrneBoabl. MoHOcaxapuibl, IUCaxapuabl, OJMrocaxapujpl U mnonucaxapuibl. OOUMI IIaH CTpPOeHUS U (U3MKO-XMMHUYECKHE CBOMCTBA
yraeBo10B. buonornyeckue QyHKIIMHU YTIE€BOIOB.
Jlumuael.  I'mapoduneHO-TUApOoPOOHBIE cBoMcTBa. Kiaccudukaumsa munupos. Tpurmuuepuns, ¢ochonunuasl, BOCKH, CTEPOUIbI.
buonornueckue ¢yaknun smnuaoB. OOmme cBoiicTBa OHMOMOTMYECKUX MEMOpaH — TEKydecTb, CIIOCOOHOCTh K CaMO3aMbIKaHHIO,
MOJIYTIPOHUIIAEMOCTb.

Hyxneunossie kucnotsl. JJHK u PHK. Ctpoenne nyknenHoBbix kucinot. Hykmeorusl.
[Tpuniun xomminementapHoctu. IlpaBuno Yaprapda. Ctpykrypa JJHK — nBoiinas cnupans. MecToHaxoxaeHue U Ouonorndeckue (GpyHKIUH
JIHK. Buast PHK. ®yuknun PHK B knetke.
Crpoenne monekynsl AT®. Makpoaprudeckue cBsizu B Mojiekyine AT®. buonornueckue pynkiun AT®. BoccTaHOBICHHBIE TEPEHOCUUKH, UX
¢bynkuuu B knetke. /pyeue nykneozuompugocpamor (HTD).Cexsennponanue JHK. Memoowv: cenomuxu, mpanckpunmomuxu, npomeomuxu.
CrpykTypHas Ouonorus: OHOXMMHUYECKMEe M Ouodu3MUEeCKHe HCCIeNOBaHUA COCTaBa M IPOCTPAHCTBEHHOM CTPYKTYpbl OHOMOJEKYII.
Mooenuposanue cmpykmypor u ¢ynxkyuti Ouomonekyn u ux xomniekcog. Komnviomepnwviti Ouzaiin u OpeaHud4ecKuti cunmes OUOMONEKYI U UX
HenpupoOHbIX AHAN0208.
JdemMoHcTpauuu
[Moptpertsr: JI. [Tonunr, k. Yorcon, @. Kpuk, M. Yunkunc, P. ®pankmun, ©. Canrep, C. [Ipy3unep.

Juarpammsl: «PacrpeneseHre XUMHYECKUX 3JIEMEHTOB B HEXKUBOU IIPUpOE», «PacipenenecHne XMMUYECKUX 3JIEMEHTOB B )KUBOU IIPUPOIE».



Tabmuue! u cxemsl: «Ilepuonnyeckas Tabnuia XUMHUYECKUX 3JIEMEHTOBY», «CTpOEHHE MOJIEKYIIbI BOABIY, «BeliecTBa B cOCTaBe OPraHU3MOBY,
«Ctpoenue Mojekyisl Oenka», «CTpyKTypbl OEIKOBOH MOJIEKYNbD», «CTpO€HHE MOJEKYN YriaeBoAoB», «CTpoeHHE MOJEKYJ JHUIMUAOBY,
«Hyxneunosslie kucnote», «Ctpoenue moaekysisl ATD».

O6opynoBanue: XUMUYECKast IOCy1a U 000pyJ0BaHHE.

JlabopaTopHas padora «OOHapyxeHHE OCITKOB C TOMOIIbIO KAYeCTBEHHBIX PEAKITUI».

JlabopaTopHas padora «/ccnenoBannue HyKJIEMHOBBIX KHCIIOT, BBIIETICHHBIX U3 KJIETOK Pa3JIMUHbIX OPTaHU3MOBY.
Tema 5. Ctpoenue 1 yHKUMH KJIETKH

Tumbel KIETOK: yKapuoOTHIeCKast U TpokapuoTryeckas. CTpyKTypHO-(YHKIIMOHAILHBIE 00pa30BaHuUs KICTKH.

Crpoenue mnpokapuoTHueckoi kieTku. Kierounass crenka Oakrtepuil u apxei. OCOOEHHOCTH CTpOEHHs TreTepoTpodHON M aBTOTPO(pHON
IIPOKAPUOTUYECKUX KJIETOK. MecTO U poJib IPOKapHOT B OMOLIEHO3aX.

CrpoeHre M (QYHKIMOHUPOBAHHE 3yKapuUOTHYECKOM KieTkH. I[lmazmaruueckas memOpana (uiazmanemma). CTpykTypa IUIa3MaTH4ecKon
MeMOpaHbl. TpaHCTIOPT BEIIECTB Yepes3 Ia3MaTudeckyto MeMOpaHny: naccuBHbIi (nuddy3us, odbneruéunas auddysus), akTUBHBIN (IEPBUYHBIN
M BTOPUYHBIA aKTUBHBIN TpaHcnopt). [lomymponunaemocts MemOpanbl. PaGora HaTpuii-kaimeBOro Hacoca. DHIOIMTO3: HMHHOIUTO3,
¢aromuros. Dx3omuto3. Kinerounas crenka. CTpykTypa U GyHKINU KIETOYHON CTEHKU PACTCHHUM, TPUOOB.

[Mutornmasma. I{utozome. Ilutockener. JIBwkenwe wnurtomiasmel. OpraHouapl KiaeTkd. OpHOMEMOpaHHbIE OPraHOMABI  KJIETKH:
sHnomnazmatuueckas cetb (JIIC), anmapar ['oabaxku, JTU30COMBI, UX CTpOeHHE M (QYHKUUHU. B3auMocBs3b OJHOMEMOPAHHBIX OPraHOMJIOB
kieTkd. CTpoeHHue TpaHyJIspHOTO peTukynyma. Mexanusm nanpasenenus 6enxkoé ¢ OIIC. CunTe3 pacTBOpUMBIX OenkoB. CHHTE3 KIJIETOYHBIX
MeMOpaH. ['mankuii (arpaHysisspHbIi) SHAOIUIa3MaTHUeCKui peTukyiayMm. CekpeTopHas ¢pyHKuus anmapara ['onbku. Moougukayus 6enxkos 6
annapame I'onvoxcu. Copmuposka 6enkoé 6 annapame I onv0orcu. TpancnopT BellecTB B KiieTke. Bakyonu pactutenbHbIX kieToK. KiieTounsiii
cok. Typrop.

[TomyaBTOHOMHBIE OpPraHOWIBI KJIETKH: MHUTOXOHJAPUHU, TIACTUABL [Ipoucxooxcoenue mumoxonopuii u niacmuod. Cumobuocenes (K.C.
Mepeockosckuii, JI. Mapeynuc). Ctpoenne u GYyHKIMA MHUTOXOHAPWUNA u TutacTuia. [lepBUuYHBIE, BTOPHYHBIE U CIIOKHBIC TUIACTU]IBI
(hOTOCHHTE3UPYIOMIMX FYKAPHUOT. XITOPOILIACTHI, XPOMOTUIACTHI, JISWKOTIACTHI BBICIIUX PACTCHHIA.

Hemem0Opanubie opranouisl kinetku CtpoeHue n GyHKIUU HeMeMOpaHHBIX OPraHOMIOB KIETKU. Pubocomsl. [Ipomesxcymounsvie gunamenmul.
MuxkpoduinaMeHTbl. Akmunogvlemuxpoguramernmol. MblllIeUHbIE KIETKU. AKMUHOBblE KOMNOHEHMbL HEMbIUEYHBIX KlemoK. MUKpOTpyOOUKH.
Knerounsiii nientp. CTpoeHrne U JABMKEHHE )XKTYTUKOB U pecHHYeK. MUKpoTpyOouku nuromiaasmsl. Llentpuons. benku, accoyuuposanmvie c
MUKpoguramenmamu u Mukpompyoouxkamu. Momopmvie benxu.

SAnpo. OOosouka siapa, XpOMaTHH, KapHoIUla3Mma, SAPBINIKH, UX cTpoeHue U (yHKuuu. SAnepHbiit 6enkoBbli MaTpukc. IIpocTpancTBeHHOE
pacrojoKeHue XpoMocoM B UHTepdasHOM snpe. Jyxpomamun u cemepoxpomamun. benku XpoMaTuHa — TUCTOHBI. JJuHamuka s0epHol
0007104KU 8 MUmMose. HoepHuiti mpancnopm.

Knerounsie  BkitoueHusi.  CpaBHHUTENbHAsh  XapaKTEpUCTHUKAa  KIETOK  DYKapuoT



(pacTuTenbHOM, )KUBOTHOM, TpUOHOI). leMoOHCcTpaun

[Toptpetsr: K.C. MepexkoBckuit, JI. Maprynuc.

Tabmunpl 1 cxembl: «CTpOCHHE DYKAPUOTHYECKON KIETKN», «CTpoeHUE KUBOTHON KIIeTKH», «CTpOCHUE PACTHTEIbHOU KIETKN», «CTpoeHue
MUTOXOHJIPUIY, «S1poy», «CTpoeHrne MPOKAPUOTUYECKON KIIETKI.

ObopynoBaHue: CBETOBOM MUKPOCKOIT, MUKPOIpENnapaThl paCTUTEIbHBIX, )KUBOTHBIX KJIETOK, MUKPOIIPENapaThl OaKTepHaIbHBIX KIETOK.
JlabopaTopHasi pabora «l3yueHne CTpoeHUs KIETOK Pa3IMUHbIX OPIraHU3MOBY.

IIpakTunyeckas padora «/3ydeHne CBONCTB KJIIETOYHONH MEMOpPaHBD».

JlabopaTopHas padora «lccnenoBanue miaa3Moin3a U Jeia3MoiIn3a B paCTUTENBHBIX KIETKAX».

IIpakTnueckas padora «/3ydyeHue ABMKEHUS HUTOIIA3MbI B PAaCTUTENBHBIX KiIeTKax». Tema 6. O0MeH BeliecTB M NpeBpallieHHe JHEPrUM
B KJIeTKe

AccuMWISIIIUS U AUCCUMUIISIIIUS — JIBE CTOPOHBI MeTabonm3Ma. Tumsl 0OMeHa BEIecTB: aBTOTPO(HBIN U TeTepoTpOoHBINA. YYacTHe KUCIopoaa B
OOMEHHBIX Tpoleccax. JDHepreTuueckoe obecriedeHne KieTku: npeBparieHne AT® B oOMeHHBIX mporeccax. PepMEeHTaTUBHBIA XapakTep
peaknmii KjIeToyHoro mMertabonmuszma. DepMEHTHI, WX CTPOCHHE, CBOMCTBA M MexaHm3M JeictBus. Kodepmentsl. Otiamuust GpepMEeHTOB OT
HEOPTaHMYECKUX KaTaJH3aTOPOB. belKH-aKTUBATOPHI U OEKU-UHTHOUTOPBI. 3aBUCUMOCTh CKOPOCTH (DEPMEHTATHBHBIX PEAKIMNA OT Pa3IHIHBIX
(hakTopoB.

[lepBuuHbIil CHUHTE3 OpPraHMYECKUX BemIeCTB B KieTke. DOTOCHHTE3. AHOKCUSEHHbI U OKCUSEeHHbI Gomocunmes y Oaxkmepuil.
Cseemocobuparowue nuemenmvl U NUSMEHMbl PeaKyuoHno2o yeumpa. Ponb XjmoporuacToB B mpouecce gorocuHre3a. CBeToBas U TEMHOBas
dasel. @omoovixanue, C3-, Cs- u CAM-munvt pomocunmesa. IIpogyKTUBHOCT (hOTOCHHTE3a. BimsiHMe pa3inudHbIX (aKTOPOB Ha CKOPOCTH
¢dotocuHTe3a. 3HaueHue (HOTOCHHTE3A.

XemocuHTe3. PazHooOpa3ne OpraHm3MOB-XEMOCHHTETHKOB: HUTpUdUUUpYIOLIMEe OakTepuu, *Kejle300aKkTepuu, cepoOaKkTepuH, BOIOPOJHBIE
OaxkTepuu. 3HaYEHHE XEMOCUHTE3A.

AHaspoOHbIe opraHu3Mbl. Buabsl Opoxxenus. [IponykTel OpOKeHHMS M WX HCIOJIb30BaHUE UYEJIOBEKOM. AHA’pOOHBIE MHUKPOOPTAHM3MBI Kak
00BEKTHI OMOTEXHOJIOTUU U BO30YIUTETTN OOJIE3HEH.

AspoOHBIE OpraHU3Mbl. JTambl SHEpreTHueckoro oomena. [logroroBurenbHbii ATamn. ['Mukonn3 — 6eCKUCIOPOAHOE PACHIEIUIEHNE TIIOKO3bI.
buonoruueckoe okuciaeHue, WM KIETOYHOE JAbixaHue. Pojab MUTOXOHApUI B Mpolieccax OMOJIOrH4ecKkoro okucieHus. Luknnueckue peakiuu.
OxucnurensHoe (ochopunupoBanne. Duepeuss memopannozo epadouenma npomonos. Cummez ATD: paboma npomonnou ATDcunmasol.
[IpeumymecTBa a3poObHOTO MyTH 0OMEHA BEMIECTB TIEepel aHadPOOHBIM. D(HPEKTUBHOCTD YHEPreTHUECKOT0 oOMeHa. [leMoHcTpanun

[Toprpetsr: Ixk. [Ipuctim, K. A. Tumupsses, C. H. Bunorpanckui, B. A. Ourensrapar, [I. Mutuem, I'. A. 3aBap3uH.

Tabnuue! u cxembl: «POTOCUHTE3Y, «IHEPreTHUecKuil 0OMen», «buocunres 6enkay, «CtpoeHue pepmMeHTay, «XeMOCHHTE3Y.

O6opynoBaHue: CBETOBOM MUKPOCKOII, 000pYOBaHUE JUISI IPUTOTOBIICHUS TOCTOSIHHBIX M BPEMEHHBIX MUKPOIpEnapaToB.

JlabopaTopHas padora «/3ydeHne KaTAIUTHUECKOW aKTUBHOCTH ()epMEHTOB (Ha MpUMEpe aMUJIa3bl UM KaTaaasbl)y.



JlabopaTopnas pa6ora «/3yueHue epMEeHTaTUBHOIO PAaCLIEIUIEHUS IEPOKCHUIA BOJIOPOIA B PACTUTEIBHBIX U dKUBOTHBIX KJIETKAX.
JlaGopaTopnas padora «CpaBHeHue nporeccoB (OTOCHHTE3a  XeMocHHTe3ay. JlaGopaTopHas padora «CpaBHEHHE MPOLIECCOB

OpoxeHus u apixanus». Tema 7. HacieacrBenHast uH(opManus U peajn3amnus eé B KiIeTKe

Peakuuu matpuyHoro cuHTesa. [IpHHIMI KOMIUIEMEHTAPHOCTH B peakLUAX MAaTPUYHOTO CHHTEe3a. Peanuzanus HaciieCTBEHHOW MH(POpPMAIUH.
I'enernueckuii kon, ero cBoiMcTBa. TpaHckpunuusi — Marpuusbld cuHTe3 PHK. IlpuHuunbel TpanCKkpuniuu: KOMILUIEMEHTApHOCTb,
aAHTHUIAPAIUICTBHOCTh, ACUMMETPHUHOCTh. Cospesanue mampuunvix PHK 6 syxapuomuuecxoii knemre. Hexooupyrowue PHK.

Tpancnsauus u e€ stanel. Yuactue TpancnopTHeix PHK B 6nocunTtese Oenka. YcnoBust 6nocunresa 6enka. KonupoBanne aMuHOKHCIIOT. Posb
prubocoM B OMOCHHTE3E OelKa.

Cogpemennbie npedcmasnenus o cmpoeHuu cenog. OpraHu3anys TeHoMa y MPOKapUOT U DYKapHoT. Perymsius akTHBHOCTH T€HOB Y TPOKAPHUOT.
I'umote3a onepona (®. XKaxo0, XK. Mano). MonexyniapHvle mexanusmvl IKCHpeccuu 2eHo8 y sykapuom. Ponv xpomamuna é pecynayuu pabomoi
2enog. Perymnsaius oOMeHHBIX MpolieccoB B KieTke. Kierounsrii romeoctas.

Bupychbl — HeksieTouHble (POPMBI KU3HHU U OONMUTaTHbIe mapa3uThl. CTpOEHHE MPOCTHIX U CIOXKHBIX BUPYCOB, PETPOBUPYCOB, OaKTepruOdaros.
Kusnennviti yuxn JHK-cooepocawux supycos, PHK-cooepocawux eupycos, b6axmepuogacos. Obpamuas mpamcKkpunyus, pesepmasd,
unmezpasa.

BupycHrble 3ab6oneBanus uyenoBeka, KUBOTHbIX, pactenuit. CIINI, COVID-19, counanbHbie 1 MEIUIIUHCKHAE TPOOIIEMBI.

buoungpopmamuka: ummeepayus u amanuz oOonvwux maccusos («bigdata») cmpykmypuwvix oOuonocuveckux oOauHvix. Hanomexuonocuu 6
ouonocuu u meouyune. Ilpoepammupyemvie hynxkyuu 6enxos. Cnocodwvl docmagku nekapcma. J{eMOHCTPpauM

[Hoptpetsr: H. K. Konsuos, J. U. iBanoBcKui.

Tabmuip! u cxemsl: «buocunTtes 6enka», «['eneTndyeckuii ko, «Bupycen», «bakrepuodarmny.

IIpakTuyeckas padora «Co3naHre MOJEIN BUPYCay.

Tema 8. ’/KuzHeHHbI HUKJI KJICTKH

Knerounslii nuki, ero nepuosl u perynsanus. Uatepdasza u muto3. OcoOeHHOCTH MPOIECCOB, MpOoTeKamuX B HHTepdase. [lonroroska kieTku
K nenenuro. [Ipecunrernueckuii (MOCTMUTOTHUECKUI), CHHTETUYECKHH U TOCTCHHTETUYECKUH (IPEMUTOTHYECKUI) TIEpUOIbl UHTEP(a3bl.
Matpuuneiii  cuntes JHK — pemnukanwmsa. Ilpunnuner  perumkannn  JIHK:  KOMIUIEMEHTapHOCTb, IOJYKOHCEPBATHUBHBIN CHHTE3,
aHTHnapawienbHocTh. Mexanusm perumkanuu JJHK. Xpomocomsl. Ctpoenne xpomocoM. Temomepsl U Tenomepasza. XpoMOCOMHBIA Habop
KJIETKU — KapUOTHIL. JIUIITOUIHBIN U TalIONIHBIH HA0OpBI XpoMocoM. ['oMoorudHbIe XpOMOCOMEIL. [10JI0BBIE XPOMOCOMBI.

Jenenne etk — MuTo3. CTaiuu MHUTO3a M MPOUCXOJAIIME B HHUX Mpolecchl. Tunbsl muto3a. Kapuokunes u nutokuHe3. buonoruueckoe
3Ha4YE€HHE MHUTO3a.

Perymnsmus mutoTudeckoro nukia kietku. [IporpaMmMupyemMas KiieTouHasi THOENb — aromnTo3.

Knerounoe siapo, XpoMocombl, (DYHKIIMOHAIbHAS TE€HOMHKA. Mexanusmuvl npoaugepayuu, oupgepenyuposxu, cmapenus u eubeiu Kiemox.
«ugposas knemra» — buoungopmamuueckue Mooenu HyHKYUOHUPOBAHUSL KNeMKU.



JdemMoHcTpanuu

Tabnuup! u cxembl: «KU3HEHHBIA LUK KIETKHY, «MuTo3», «CtpoeHue xpomocom», «Permkanus JJHK».

OO6opynoBaHue: CBETOBOM MUKPOCKOII, MUKponpenapaTsl: «MHUTO3 B KJIETKaX KOPEIIKa JIyKay.

JlaGoparopHas padora «3yueHne XxpoMOCOM Ha FOTOBBIX MUKPOITpENapaTaxy.

JlabopaTopnasi pabora «HabmoieHue MUTO3a B KJIETKaX KOHUMKA KOPEIKa JIyKa (Ha TOTOBBIX MUKPOTpENnaparax)y.

Tema 9. Ctpoenue n GQyHKIUM OPraHU3MOB

buonoruueckoe paznooOpazue opranu3mMoB. OJHOKIETOUHBIE, KOJIOHUAIBHBIE, MHOTOKJIETOYHbIE OPraHU3MBI.

OcoOeHHOCTH CTPOCHMSI U KU3HEAEATEIbHOCTH OJHOKJIETOYHBIX OpraHu3MoB. bakTtepuu, apxeu, OJHOKJIETOYHbBIE T'PUOBI, OJTHOKJIETOYHbBIE
BOJIOPOCIIH, Ipyrue npoTrucThl. KosoHnaabHbIE OPraHU3MBI.

B3anMocBs3b yacTeil MHOTOKJIETOUHOI'O Opraiu3ma. TkaHu, opraisl U cucTeMbl opranoB. OpraHusm Kak eiuHoe 1enoe. ['omeocras.

Tkanu pactenuil. Tumbl pacTUTENbHBIX TKaHEW: oOpa3oBaTeibHasi, MOKPOBHAs, MPOBOJSALIAs, OCHOBHAs, MexaHuueckasd. OcoOeHHOCTH
CTpoeHHUs, PYHKUINN U pacroNIOKEHUs TKaHE! B OpraHax pacTeHH.

TkaHM >KMBOTHBIX U YeJOBEKAa. THIMBI KUBOTHBIX TKaHEH: SMUTEIHMAIIbHASA, COCAMHUTENbHAs, MbllIedHas, HepBHasi. OCOOEHHOCTH CTPOCHUS,
(GYHKIUH ¥ pacTioNOKEHUS TKAHEH B OpraHax )KUBOTHBIX U YEIIOBEKA.

Opranbl. BereratuBHble U TeHEpaTUBHBIE OpraHbl pacTeHuid. OpraHbl U CUCTEMbI OPraHOB KMBOTHBIX U 4esloBeKa. DYHKIMU OPTaHOB U CUCTEM
OpraHoB.

Omopa tena opranu3moB. Kapkac pacrenuii. CkeneTbl OJHOKJIETOYHBIX M MHOTOKJIETOYHBIX >KHBOTHBIX. HapyXHBI U BHYTPEHHUN CKEJIET.
CrtpoeHue U TUIBI COSAMHEHUST KOCTEH.

JIBrkeHne opraHu3MoB. JIBMKEHHE OJHOKJIETOUYHBIX OPraHU3MOB: aMEOOMIHOE, >KTYTHKOBOE, PECHUYHOE. JIBM)KEHHE MHOTOKJIETOYHBIX
pacTeHU: TPONMU3MBI U HACTHH. J[BIKEHIE MHOTOKJIETOYHBIX KUBOTHBIX U U€JIOBEKa: MbllieyHasi cuctema. Pedexc. CkeneTHbIE MBIIIIB U UX
pabora.

[Tutanue oprann3moB. [lornomeHne BOAbl, YIIEKUCIOrO ra3a U MUHEPAIbHBIX BEIIECTB pacTeHUAMU. [IuTanue KuBOTHBIX. BHyTpHnonocTHoe
U BHYTPUKIETOYHOE TuuIleBapeHue. [luranre mo3BOHOYHBIX >KUBOTHBIX. OTAENbl MUILEBAPUTETBLHOTO TpakTa. [luieBapuTenbHbIE Kele3bl.
[IuimeBapuTenbHas cuCTEMa YEIOBEKa.

Jpixanue opranu3moB. Jlpixanwe pacteHuid. [Ipixanue XuBOTHBIX. Juddys3us razoB uepe3 MOBEpXHOCTh KiIeTKH. KoXHOE [bIXaHue.
JlpixaTenpHasi MOBEpXHOCTh. JKabepHoe U JIEroyHoe JbIXxaHue. J[pIXaHue MO3BOHOYHBIX KUBOTHBIX U UYEIOBEKA. DBOIIOLNUOHHOE YCIOKHEHUE
CTpPOEHHUsI JIETKUX MO3BOHOUYHBIX JKMBOTHBIX. JIpIXxaTenabHas cucTteMa yesnoBeka. MeXxaHW3M BEHTWISIUMU JETKUX Yy NTHUIl U MJIEKOMUTAOIIUX.
Perynsmms neixanus. JlprxaTenbHbie 00bEMBI.

TpancnopT BEeUIECTB y OPraHU3MOB. TpaHCHOPTHBIE CUCTEMBI pacTeHU. TpaHCIOPT BEUIECTB Y JKUBOTHBIX. KpOBEeHOCHAsI crucTemMa U €€ OpraHbl.
KpoBeHocHas cuctema 1mo3BOHOYHBIX )KHBOTHBIX U uenoBeka. Cepile, KpOBEHOCHBIE COCYIbI U KpOBb. Kpyru kpoBoOOpalieHusl.

DBOJIIOLIMOHHBIE YCIOKHEHUS CTPOSHUS] KPOBEHOCHOM CHCTEMBI ITO3BOHOYHBIX KUBOTHBIX. PaboTa cepaua u e€ peryssmus.



Brinenenue y oprann3moB. Beiienenue y pacrenuii. Beinenenue y ;kuBoTHbIX. CoKpaTuTeNbHbie Bakyosian. Opranbsl BbiaeaeHus. OuiabTpanus,
CeKpenusi ¥ 00paTHOE BCACHIBAHWE KaK MEXaHWU3MbI PabOTHl OpraHoB BbifeneHus. CBs3b MOJIOCTH Tela C KPOBEHOCHOW W BBLICITUTEILHON
cucTeMaMiu. BwilienieHne y TMO3BOHOYHBIX KUBOTHBIX M 4enoBeka. [louku. Crpoenue u pyHKIMoHHpoBaHUEe HedpoHa. OOpa3oBaHHEe MOYH Y
YeJI0BEKa.

3amuTa y OpraHu3MoB. 3allUTa y OJHOKJIETOYHBIX OpraHu3MoB. Cropbl OakTepuid M MHUCTHI MPOCTEUIINX. 3allUTa Y MHOTOKJIETOYHBIX
pactenuii. Kyrukyna. CpeacTsa macCUBHOM M XMMUYECKOM 3a1UThl. OUTOHIIHIBI.

3ammTa y MHOTOKJIETOYHBIX XHMBOTHBIX. IIOKPOBBI M MX MpPOM3BOJAHBIC. 3allMTa OpraHm3Ma OT Oose3Heid. MIMMyHHas cucTeMa uelloBeKa.
Knerounslii u ryMopanbHbIil UMMYHUTET. BposkIEHHBIN 1 TPUOOPETEHHBIN crienupUUecKuil HIMMYHUTET. Teopus KJIOHAIBHO-

cenektuBHoro ummynurera (I1. Opmux, ®. M. bepuer, C. Tonerasa). BocnanuTtenbHble OTBETHI OpraHU3MOB. Posib BpOKIEHHOTO KIMMYHHUTETA B
Pa3BUTUU CUCTEMHBIX 3a00J1€BaHUN.

PazgpaxxumocTs M perynsiuus y opraHu3moB. Pa3gpakuMoOCTh y OJTHOKJIETOYHBIX OPraHU3MOB. TakcuChl. Pa3ipaXxuMoCTb U peryisius y
pacteHuil. PocToBbI€ BelllecTBa U UX 3HAYEHUE.

HepBHas cucrema u pednekropHast peryisiiuus y )KUBOTHbIX. HepBHas cuctema u €€ OTAebl. DBOIIOIMOHHOE YCIOKHEHUE CTPOCHHSI HEPBHOM
CUCTEMBI Yy KMBOTHBIX. OTIIENBI TOJOBHOTO MO3ra IMO3BOHOYHBIX XUBOTHBIX. Pednexkc m peduiektopHas nyra. be3ycinoBHble U yCIIOBHbBIE
pedaeKkchl.

I'ymopanbHas perynsiuus M SHIOKPUHHAs CHUCTEMa >KMBOTHBIX M uesjoBeka. JKene3bl 3HIOKPUHHOM CHUCTEMbl MU MX TOpPMOHBL. [lelicTBue
TOPMOHOB. B3anMOCBs13b HEPBHOW U SHAOKPUHHON cucTeM. [ umoTtanamo-runoduzapHas cucreMa.

JdemMoHcTpanuu

[Toptper: U. I1. I1aBnos.

Tabmumpl U cxembl: «OTHOKIETOUHBIE BOJOPOCTN», «MHOTOKIETOUHBIE BoAopocin», «bakrepumy», «lIpocreitmmue», «OpraHbl IBETKOBBIX
pacteHui», «CucreMbl OpraHoB MO3BOHOYHBIX )KMBOTHBIX», «BHYTpeHHEE CTpOoeHHE HACEKOMBIX», « TkaHu pacTeHui», «KOpHEBbIE CHUCTEMBI»,
«Ctpoenne ctebns», «CTpoeHue ITUCTOBOM MIAacTUHKW», «TkaHM KUBOTHBIX», «CkenmeT uenoBeka», «llumieBapuTenbHas cuctemay,
«KpoBeHocHas cuctemay, «JlpixatenbHas cuctemay, «HepBHas cucremay, «Koxay, «MpblliedHas cuctemay,

«BpinenurenbHas cucteMa», «IJHJOKpUHHAs cucrema», «CTpoeHue Mbiiby, «MMmyHurer», «KumeunonosnoctHele», «CxeMa NUTaHUS
pacteHuit», «KpoBEHOCHbIE CHUCTEMbI MO3BOHOYHBIX KUBOTHBIX», «CTpoeHue rupbl», «CTpoeHue miuaHapun», «BHyTpeHHee cTpoeHue
noxzaeBoro uepssi», «HepBHas cucrema peido», «HepBHas cuctema nsarymku», «HepBHas cucrema mnpecMmblkaromuxcs», «HepBHas cucrema
nTuiy, «HepBHas cucrema miekonuTammux», «HepBHas cucrema yenoBekay, «Pedexcy.

O6opynoBaHue: CBETOBOM MHMKPOCKOI, MUKPOIPENapaThl OJHOKIECTOYHBIX OPTaHW3MOB, MHUKPOTMpENapaThl TKaHEH, PaKOBHUHBI MOJUIIOCKOB,
KOJUICKIIMA HACEKOMBIX, UTJIOKOXKHUX, )KHBBIE IK3EMIUIAPHI KOMHATHBIX PACTCHHM, repOapun pacTeHUU pa3HBIX OTMETIOB, BIAKHBIC MperapaThl
YKUBOTHBIX, CKEJIEThI TT0O3BOHOYHBIX, KOJIJIEKIIUA OE€CITIO3BOHOYHBIX KUBOTHBIX, CKEJIET YeJIOBEKa, 000OPYIOBAHHE JIsl IEMOHCTPAIIMH TTIOYBEHHOTO
Y BO3AYIIHOIO MHUTaHUS PAaCTEHUI, paclleruieHns Kpaxmasia u OeiaKoB Mmoj AeiHcTBUEM (pepMeHTOB, 000pyIOBaHUE ISl JEMOHCTPALIMH OIBITOB
10 U3MEPEHHUIO JKU3HEHHON EMKOCTH JIETKMX, MEXaHU3Ma JIbIXaTeJIbHbBIX JIBU)KEHHI, MOJEIH I'OJIOBHOI'O MO3ra Pa3jIN4HbIX )KUBOTHBIX.



JlaGoparopHas padora «/3yueHue TKaHEeW pacTeHU».

JlaGoparopHas padora «/3yueHue TkaHeil )KUBOTHBIX».

JlaGoparopHas padora «/3yueHue opraHoB IBETKOBOT'O PAaCTEHUSI.

Tema 10. Pa3MHOKeHHMe U pa3BUTHE OPTaHU3MOB

@DopMbl pa3MHOKEHUSI OPraHU3MOB: Oecroioe (BKJI0Uasi BEreTaTUBHOE) U M0JIoBoe. Bujibl 0ecrosioro pa3MHOKEHHUS: IOYKOBAHUE, CIOPYIISIUS,
(dbparMeHTaIus, KIOHUPOBAHUE.

[TonoBoe paszmuoxxkenue. llonoBeie kieTku, uianm ramerbl. Meio3. Craguum Meiosa. [loBenenue xpomocom B Mmenose. KpoccuHrosep.
buonoruueckuii cMbpIcI Meii03a U MOJIOBOTO Tpoliecca. Melo3 u ero MecTo B )KU3HEHHOM ITUKJIE OPraHU3MOB.

[IpenzapoapimeBoe pazButue. ['ametorenes y »kuBOTHBIX. [lonoBbie kene3sl. OOpa3oBaHWe W pa3BUTHE TOJOBBIX KieTOK. CriepmaroreHes u
ooreHe3. CTpOEHHE MOJIOBBIX KIJIETOK.

Ormio1oTBOpEeHNE ¥ SMOPHOHAIBHOE Pa3BUTHE KUBOTHBIX. CIIOCOOBI OTIIOJOTBOPEHUS:

HapyXxHoe, BHyTpeHHee. [lapTeHorenes.

NuauBuayanbHOe pa3BUTHE OPraHU3MOB (OHTOreHe3). DMOpHONOrus — HayKa O Pa3BUTUU OPraHusMoB. Mopgocene3 — oOHa u3 21a8HbIX
npoonem smobpuonocuu. Konyenyus mopgocenos u mooenu mopgoceneza. Ctagum >MOpHOTeHe3a >KUBOTHBIX (Ha MpUMEpPE JSATYIIKH).
Hpobnenue. Tunsl npobnenus. /Jemepmunuposantoe u Hedepmuruposanroe opoonenue. bracmyna, munot 6nacmyn. OcoOEHHOCTH APOOICHUS
MJIEKOTUTAIOMINX. 3apO/bIIIEeBbIE TUCTKU (TaCTpysius). 3akiajgKka OpraHOB M TKaHEW W3 3apOJIbIIIEBLIX JHCTKOB. B3anMHoe BiMsiHHE YacTen
pa3BUBAOIIETOCS 3apojbliia (dMOpHOHANBbHAS MHIAYKIMS). 3akiagka IUlaHa CTPOCHHsI >KMBOTHOTO KaK pe3ylbTaT HepapXUUYeCcKuX
B3aUMOJICHCTBUY T€HOB. BisiHue Ha SMOpHOHATBHOE PA3BUTHE PA3TMYHBIX (PAKTOPOB OKPYKAIOIIEH CpeIbI.

Poct u pa3zsurue xuBoTHBIX. [locTamMOpuonanbHblil nepuon. Ilpsmoe u Henpsimoe pa3zButue. PazButre ¢ Mmeramopdo30M y 6ecrio3BOHOUHBIX U
MMO3BOHOYHBIX JKMBOTHBIX. bHonormyeckoe 3HauyeHUE MPSIMOTO M HENPSMOro pa3BUTHS, MX pacnpocTpaHeHue B mpupoae. Tumsl pocra
AKHUBOTHBIX. PaKTOPBI PEryISILIMU POCTa KUBOTHBIX U yenoBeka. CTaauu MocTIMOPHOHAIBHOIO Pa3BUTHUS Y KUBOTHBIX M yesioBeka. [lepuomst
OHTOTreHe3a yenoBeka. CTapeHHne U cMepTh Kak OMOJIOTHYECKUE TPOIECCHI.

Pasmuoxenue u pazutue pacrenuil. ['ameroput u cnopodut. Meiio3 B )KU3HEHHOM LIMKIIe pacTeHuil. OOpa3oBaHue Crop B Ipolecce Meiosa.
I"amerorenes y pactenuil. OmaoJ0TBOPEHHE U Pa3BUTUE PACTUTENIbHBIX OPraHU3MOB. [|BOIHOE OMJIOJOTBOPEHHE Y IIBETKOBBIX PACTEHHIA.
OO6pa3oBaHue U pa3BUTHE CEMEHU.

MexaHu3MBbl PETryISIIIUM OHTOTE€HE3a Y PACTEHUM U )KUBOTHBIX.

JdemMoHcTpanuu

[Toprpetsr: C. I'. HaBammn, X. [lIneman.

Tabnuuel u cxemsl: «BereraTuBHOe pazMHOXeHHE», «THMBI Oecronoro pasMHOXKeHUs», «Pa3MHOXKEHHE XJIaMHUJOMOHaAb», «Pa3MHOXKeHue
3BIVIEHBDY, «Pa3sMHOXeHUEe TUlpbly, «Meito3y», «Xpomocombl», «I'amerorenes», «CTpoeHHE SHULEKIETKH U crepMaTo3onaay, «OCHOBHBIE
cTaauu OHTOreHesa», «lIpsMoe u Henpsmoe pazButuey», «Pa3Butue Manckoro xyka», «Paszsurtue capanum», «Passurue narymkuy», «/IBoriHoe



OIUIOJIOTBOPEHHE Yy UBETKOBBIX pacTeHUi», «CTpoeHUE CeMsIH OJHOMOJIBHBIX W ABYAOJBHBIX pacTeHHI», «JKU3HEHHBIM IUKI MOPCKOU
KanycTel», « KU3HEHHBIN UK MXa», «KU3HEHHBIN LUK NalOPOTHUKAY, «KM3HEHHBIN LIMKII COCHBI».

O6opyaoBaHue: CBETOBOM MUKPOCKOI, MUKPOIIPENapaThl IMIIEKJIETOK U CIIepMAaTO30MI0B, Moieb «L{UKIT pa3BUTHS JIATYIIKI.
JlabopaTopHasi pa6ora «l3yueHue cTpoeHHs MOJOBBIX KJIETOK HAa TOTOBBIX MUKpOIMpEnapaTax.

IIpakTnyeckas padora «BplsiBIeHNE IPU3HAKOB CXO/ACTBA 3apObIILIEH TO3BOHOYHBIX JKUBOTHBIX).

JlabopaTopnasi pabora «CTpoeHrEe OpraHOB Pa3MHOKEHUS BBICIIUX PACTEHUI».

Tema 11. I'eHeTHKa — HAYKAa 0 HACJIEICTBEHHOCTH M U3MEHYMBOCTH OPraHU3MOB

Hcropus cTaHOBJICHHS M pa3BUTHS TeHETUKH Kak HayKu. Pabotel I'. Mennens, . ne ®pusa,

T. Moprana. Ponp oteuecTBeHHBIX Y4€HbIX B pa3Butuu renetuku. Paboter H. K. Konbuosa, H. 1. BaBunosa, A. H. benosepckoro, I'. JI.
Kapneuenko, 0. A. ®ununuenko, H. B. TumodeeBaPecoBckoro.

OCHOBHBIE T'€HESTHUYCCKHE MOHATHSI M CUMBOJIBL. I OMOJIOrHYHEIE XPOMOCOMBI, AJUICIIBHBIC I'CHbI, AJIbTCPHATHBHBIC IIPHU3HAKH, JOMMHAHTHBIN U
peI_ICCCI/IBHHﬁ IIPHU3HAK, TOMO3HUI'0Ta, ICTCPO3UT0Ta, HUCTAA JIUHUSA, FI/I6pI/II[H, I'CHOTHUII, CI)GHOTI/IH. OCHOBHBIE MECTOABI TCHCTHUKM

FH6pHﬂOHOFquCKHﬁ, HHTOHOFHH@CKHﬁ, MOJICKynSIpHO'FCHeTI/IquKI/Iﬁ.

JdeMoHcTpamun
[Toptpetsr: I'. Menaens, I'. ne @pus, T. Mopran, H. K. Konbsios, H. 1. BaBunos, A. H.

benosepckuit, I'. . Kapnieuenko, 0. A. ®ununuenko, H. B. Tumodees-Pecosckuii.

Tabnuue! u cxembl: «MeToJ1bl TeHETUKNY, «CXEMbI CKPELIUBAHUS».

JlabopaTopHas padora «/[po3oduia kak 00bEKT TeHETHUECKUX UCCIEOBAHUN Y.

Tema 12. 3aK0HOMEPHOCTH HACJIEACTBEHHOCTH

Mounorubpuanoe ckpemuvBanue. [lepBoiii 3aKkoH MeHaenss — 3aK0H €IMHO00pa3usi THOPUAOB MEePBOro MOKoJIeHus. [IpaBuio TOMHUHHpPOBAHHUS.
Bropoit 3akon MeHzens — 3aKOH pacileruieHus Mpu3HakoB. LluTonornueckre OCHOBBI MOHOTMOPUIHOTO CKpeluBaHus. ['Mmoresa 4uCTOTHI
ramer.

Ananusupytoiee ckpeupanue. [I[pomexxyTouHblil XapakTep HaciieoBaHus. PacienieHue npu3HakoB Py HEMOJIHOM JOMUHUPOBAHUH.
JurubpugHoe ckpenuBanue. Tpetuit 3akoH MeHnenss — 3aKOH HE3aBHUCHMOTO HACJIEIOBAaHHS TMPU3HAKOB. llUTONOTrMYECKHEe OCHOBBI
JTUTHOPUTHOTO CKPEITUBAHUS.

CueruienHoe HacienoBanue mpu3HakoB. Paboter T. Moprana. CrieruieHHOE HacjelIOBaHHME T'€HOB, HapYIIEHWE CIEIUICHUS MEXIy TeHaMHU.
XpOMOCOMHasi TEOpUS HACIIEICTBEHHOCTH.

I'eneTnka nona. XpoOMOCOMHBIN MEXaHU3M OINpEEIeHUs MMona. AyTOCOMBI M ITOJIOBBIE XPOMOCOMBI. ['OMOraMeTHBIN U reTeporaMeTHbIM MOJI.
I'enernyeckas CTpyKkTypa MOJIOBBIX XpoMocoM. HacnenoBanre npu3HaKoB, CLHEIIEHHBIX C TIOJIOM.



l'enotun kak mnenoctHass cucrema. [lmeloTponusi — MHOXKECTBEHHOE JEMCTBHE TI'eHa. MHOXECTBEHHBIN aiuienu3M. BiauMojerncTBue
HeayienbHbIX reHoB. KoMiiementapHocTs. Onuctas. [lomumepus.

I'eHeTnyeckuii KOHTPOJIb Pa3BUTHSI PACTCHUM, )KHBOTHBIX W YEJIOBEKA, a TAaKKe (PU3UOIOTHYECKUX IMPOIIECCOB, MOBEACHUS M KOTHUTUBHBIX
¢byaknuii. ['eHeTHYecKue MEXaHW3Mbl CHMOHMOTCHE3a, MEXaHWU3Mbl B3aUMOJICHCTBUS «XO3SHMH — IMapa3uT» M «XO3IUH — MHKPOOHOM).
I'eHeTnyecKue acTeKThl KOHTPOJIS U U3MEHEHUS HACIIEACTBEHHON NH(GOPMAITUH B IIOKOJICHUSIX KJICTOK U OPraHU3MOB.

JdeMoHcTpauuu

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

Tabmuupl n cxemsl: «llepBbiii U BTOpoW 3akoHBI Menuens», «Tpetuit 3akoH MeHaens», «AHaAIM3UpPYOIIee CKpemuBaHuey», «HemomHoe
noMuHUpoBaHue», «CIEIUICHHOe HacleJ0BaHue TMPU3HAKOB Yy Jpo3oduisly, «l'enetuka mnona», «Kapuotun uyenoBeka», «Kapuorum
npozoduisy, «Kapuotun ntuiiby, «MHOKECTBEHHBIH ayuienu3My», «B3auMoaeiicTBie reHoBy.

O6opynoBanue: MOJENb sl IEMOHCTPAllMU 3aKOHOB €AMHO00pa3us rHOpU0B MEPBOrO MOKOJIEHUS U PACIICIUICHUS MPU3HAKOB, MOJIEIb IS
JEMOHCTpAllUd 3aKOHA HE3aBUCHMOTO HACJIEOBAaHMsS MPU3HAKOB, MOJENb A JEMOHCTpAlMM CIEIJICHHOTO HAcleAOBaHUS IPU3HAKOB,
CBETOBOM MHUKPOCKOII, MUKpoIipenapar: «/po3oduna.

IIpakTnueckas padora «/3ydyeHnue pe3yabTaTOB MOHOTHOPUIHOTO CKPEIIUBAHUS Y IPO30(DUITBI.

IpakTunyeckas padora «/3ydeHue pe3ybTaTOB AUTHOPHIHOTO CKPEIIUBAHUS Y APO30(DUIBDY.

Tema 13. 3aKoHOMEPHOCTH M3MEHYHBOCTH

BzaumopeiicTBue reHoTHNa U cpeasl npu GopmupoBaHuu ¢eHoturna. I3MeHUnBOCTh prU3HaKoB. KauecTBEHHBIE U KOTUYECTBEHHBIE TIPU3HAKHY.
Bubl n13aMeHUMBOCTH: HEHACIIECTBEHHAS U HACIECTBEHHAS.

MopaudukanmonHas W3MEHYUBOCTh. Ponb cpenbl B (GOpMHUPOBAHHHM MOIUM(PHUKAIIMOHHON HW3MEHUYMBOCTH. Hopma peakiuu mnpu3Haka.
Bapuarnonnslii psg u Bapuarmonsas kpusas (B. Moranncen). CoiicTBa MOAM(UKALIMOHHONW N3MEHYUBOCTH.

I'enoTunuueckas u3MeHYUBOCTh. (CBONCTBA TEHOTHUIHYECKOW W3MEHYMBOCTU. BHIBI TE€HOTUIIUYECKOW H3MEHUYMBOCTH: KOMOHWHATHBHAS,
MyTalMOHHasl.

KoMOuHaTtuBHast N”3MEHYMBOCTh. Meii03 ¥ TIOJIOBOM MPOIIECC — OCHOBA KOMOMHATUBHON M3MEHYUBOCTU. POTh KOMOMHATUBHOW M3MEHYUBOCTH B
CO3JIaHMH F'€HETHYECKOro pa3HooOpas3us B Mpeesiax 0JHOrO BUIA.

MyTarmonHasi ©3MEHYUBOCTh. Buabpl MyTanmii: reHHbIe, XpOMOCOMHBIEC, TeHOMHBIE. CIIOHTAaHHBIE U WHAYIIUPOBAHHBIE MyTalluu. SImepHbIe U
nuToruiazMatnueckue mytanud. CoMaThdecKkwe W TOJIOBbIe MyTaluu. [IpuunHBI BO3HMKHOBEHHWs MyTarnuii. MyTrareHsl W HMX BIUSHUE Ha
OpraHu3Mbl. 3aKOHOMEPHOCTH MYTAIMOHHOTO TpoIlecca. 3aKOH TOMOJIOTUYECKUX PSAAOB B HacleAcTBeHHON m3meHunBoctu (H.M. BaBumos).
BuesiaepHast ”3MEHYMBOCTD U HACJIEICTBEHHOCTb.

Onueenemuxa u >NUSEHOMUKA, POJb INULEHEMUYECKUX (DAKMOpo8 6 HACIe008AHUU U UBMEHYUBOCU (HEHOMUNUYECKUX NPUSHAKOE Y
opeanuzmos.JleMmoHcTpaunu

[Toptpertsr: I'. ne ®pus, B. Noranucen, H. 1. BaBunos.



Tabmuubr ©m cxeMbl: «Buasl u3MeHUHMBOCTHY», «MoaudukannoHHas HW3MEHYUBOCTh», «KomMOMHATHBHAsS W3MEHUYMBOCTHY», «Meno3y,
«OmnonorBopenuey, «I'eneTndyeckre 3a001eBaHus YeIOBEKay, «BUIIbI MyTaImii.

O6opynoBaHue: XUBbIE W TepOapHbIE 3K3EMIUBIPHI KOMHATHBIX PACTCHUU, PUCYHKH (pororpaduu) >KUBOTHBIX C Pa3IHMYHBIMH BHUJIAMHU
H3MCHYUBOCTH.

JlabopaTopHasi paGora «lcciemoBaHue 3aKOHOMEPHOCTEH MOJAM(PUKAIMOHHONW HM3MEHYMBOCTH. [locTpoeHue BapHAIlMOHHOTO psijaa |
BapHallMOHHOW KPUBOW».

IIpakTuyeckas padora «MyTanuu y Apo30puiibl (Ha TOTOBBIX MUKPOIIPENapaTax).
Tema 14. 'eHeTHKa YeI0BeKAa
Kapuotun yenoseka. MexayHapoHas mporpaMma UCCiae0BaHus TeHOMA YeloBeKa. MeTo1bl M3yueHus TeHETUKH YeJIOBEKa: TreHea IOTHYECKUM,
OJIM3HEIIOBBIA, ITUTOTCHETHYECKUN, MOMYJISIIMOHHO-CTATUCTHYCCKHUN, MOJIEKYJIIpHO-TeHeTHUecKuii. COBPEMEHHOE OIpeIeieHIUe TeHOTHIIA:
MOJTHOTEHOMHOECEKBEHUPOBAHKE, TEHOTUIIUPOBaHUE, B ToM uyucie ¢ mnomoinbio [I[[Pananusa. HacnencTBenHblie 3a0oJieBaHHS UeIOBEKA.
['ennsie 1 XpomMocoMHbIe 0OJ€3HHM 4YelioBeKa. bojie3HM ¢ HacIeICTBEHHOW MPEApaclooKEHHOCThI0. 3HAYCHHE MEIUIIMHCKOW TEHETUKU B
MIPESIOTBPALICHUH U JICYCHUN T'eHETHYECKHUX 3a00JIeBaHNI YenoBeka. MeInKO-TeHeTHUeCKOe KOHCYIbTHpoBaHue. CTBoOBEIC KieTKU. [ToHsTHE
«TEHETUYECKOT0 Ipy3ay. DTUUECKHUE aCTIeKThI UCCIICIOBAHUN B 00JIACTH PEAAaKTUPOBAHUS T€HOMA U CTBOJIOBBIX KJIETOK.
I'enetnyeckue (QaxTOphl MOBBIIIEHHONW YyBCTBUTEIBHOCTH 4YeJOBEKa K (PU3MYECKOMY M XHMHUYECKOMY 3arpsi3HEHUIO OKPYKAlOIIeH Cpelbl.
['eneTnueckast mpeapacronoKEHHOCTh YeJIOBEKa K AaTOJIOTHSIM.

JdemoHcTpanuu

Tabmuie! u cxeMsl: «Kapuotun yenoBekay, «MeTobl H3y4yeHUs] TeHETUKU YeNloBeKay, «I eHeTndyeckue 3a00IeBaHMs YEIOBEKaY.
IpakTuyeckasi padora «CocraBieHrue U aHATU3 POJIOCTIOBHOM.

Tema 15. Cenrekuusi OpraHusMoB

JloMecTukanus u cenekuus. 3apokaeHue celekiuu u nomectukanuu. Yuenue H. V. BapunoBa o LleHTpax mpourcxoxaeHUs 1 MHOTOOOpa3us
KYJIbTYPHBIX pacTeHui. Ponb cenekuuy B CO34aHMM COPTOB PacTe€HUN M MOPOJ KUBOTHBIX. COpT, MOpoJa, MTaMM. 3aKOH TOMOJOTHYECKHUX
PSAIOB B HaceACTBeHHOM n3MeHunBocty H. M. BaBuioBa, ero 3HaueHue yisi CENEeKITMOHHOM paOOTHI.

MeToabl ceneKIMOHHON paboThl. VICKycCTBEHHBIH OTOOp: MAcCOBBIM M MHIWBUIYaJbHBIA. JTanmbl KOMOMHAIIMOHHOW cenekiuu. VcnbiTanue
pou3BouTENeH M0 MOTOMCTBY. OTOOp MO TEHOTHITY C MOMOIIBIO OIEHKH (JEHOTUIAa TTOTOMCTBA M OTOOP MO TEHOTHUIY C MOMOIIBIO aHAINU3a
JIHK.

HckyccTBeHHBI MyTareHe3 Kak METOJI CEJNEeKIMOHHOM paboThl. PaguanyoHHBII M XUMUYECKHM MyTareHe3 Kak HCTOYHUK MyTalui y
KYJIBTYPHBIX (pOpM OpraHu3MoB. Mcrmonbp30BaHNE TEHOMHOTO PEIaKTUPOBAHUS M MeTO/I0B pekoMOnHaHTHBIX JIHK nms momydenus ucxomHoro
Marepuaia s CeJICKINH.

[Tonyyenne mommmionaoB. BuyTrpuBmmoBas rulOpuan3anus. bIM3KOPOACTBEHHOE CKpeluBaHWe, WM WHOpuauHT. HepomacTtBeHHOE
CKpemniuBanue, wWiau ayropuauHr. ['ereposuc u ero mnpuuuHbl. lcnonb3oBanue rereposuca B cenekuuu. OtnanéHHas THOpUIU3AIHSL.
[Ipeononenune 6ecrutoaus MEKBUIOBBIX THOPUIOB. JIOCTHKEHUS CEICKIIUUA PACTCHUHN U )KUBOTHBIX. «3€1E6HAsL PeBOIIOYUAN.



CoxpaHeHHEe M U3YYCHHE TEHETHUYECKHX PECYpCOB KYJIbTYPHBIX PACTCHUH W WX AWKUX POIUYCH A CO3/aHMsI HOBBIX COPTOB U THOPUIOB
CEJIbCKOXO3SIMCTBEHHBIX KYIbTYp. M3yuenue, coxpanenue u ynpasieHue 2eHemudecKuMu pecypcamu CelbCKOXO3AUCMBEHHbIX U NPOMbBICIOBbIX
HCUBOMHBIX 8 YENAX VIAVUUICHUS CYUeCmBYIOWUX U CO30AHUs HOBbIX NOPOO, JUHUL U KPOCCO8, 8 MOM HucCie C NPUMEHEHUEeM COB8PEMEHHbIX
Memo008 HAYUHBIX UCCIe008AHUL, NEPed0BbIX UOell U NePCHEKMUBHBLX MEXHOI02ULL.

JdeMoHcTpauuu

[Toprpersr: H. N. Basunos, U. B. Muuypum, I'. JI. Kapneuenko, I1. I1. Jlykbsuenko, b. JI. Actaypos, H. bopnoyr, /. K. benses.

Tabmuubl u cxembl: «L{eHTpBI MPOUCXOXKIECHUS U MHOTO00pa3usl KYJbTYPHBIX PACTCHHI», «3aKOH TOMOJIOTHYECKUX PSIIOB B HACIICICTBECHHOU
M3MEHYUBOCTHY, «MeTo bl cenekiuny, «OTaanéHnas ruopuan3anus», «MyTareHes3y.

JlabopaTopHas padora «/3ydyeHue copToB KyJbTYPHBIX PACTEHHI U MOPOJ JOMAIIHUX KUBOTHBIX ).

JlabopaTopHas padora «/3ydueHne METOJIOB CEJIEKIIUU PACTCHHII.

IIpakTnueckas padora «lIpuBuBKa pacTeHU».

Ikckypeusi «OCHOBHBIC METOABI M JOCTH)KCHHS CEJICKIIMM PACTCHWH M JKMBOTHBIX (HAa CEJEKIIMOHHYIO CTAaHIIMIO, TUIEMEHHYIO (epMmy,
COPTOUCHBITATENILHBIN YYaCTOK, B TEILTIMYHOE XO35HUCTBO, B 1a0OPATOPUIO arpOYHUBEPCUTETA UM HAYYHOTO IIEHTPA)».

Tema 16. buoTexHoJ10rusi 1 CHHTEeTHYECKAasl OMO0JIOT U

OOBbeKThI, UCHOIb3yeMble B OMOTEXHOJOTUHU, — KJIETOYHbIE M TKAHEBBIE KYJIbTYpPbl, MUKPOOPTAHU3MBI, UX XapaKTEpUCTUKA. TpaauiimoHHas
OMOTEXHOJIOTHS: XJICOOTICUCHHE, TIOJyYeHHWE KHUCJIOMOJIOYHBIX TMPOJIYKTOB, BUHOAenHe. MuxkpoOuonornyeckuii cuHTe3. OOBEKTHI
MUKpPOOHONOTHYECKUX TexHOoNMoTui. [Ipon3BoaAcTBO Oenka, aMUHOKHCIOT U BUTAMUHOB.

Co3anne TeXHOJOTUA U MHCTPYMEHTOB 1I€JIEHANPABIEHHOTO U3MEHEHHSI U KOHCTPYUPOBAHUSI TEHOMOB C LIEJIBIO MOTYYEHUsI OPraHU3MOB U UX
KOMITOHEHTOB, COJICPKAIINX HE BCTPEYAIONTUECS B IPUPOJIE OMOCUHTETHUECKHE MYTH.

Knerounass wumxkeHepus. MeTolbl KyIbTypbl KIETOK W TKaHeW pacTeHH M KHUBOTHbIX. KpuobOanku. Comaruyeckass THOpUAM3AIUS U
coMatudeckuii smOpuorenes. lcmnonb3oBaHWe TariONOB B CENEKIUM pacTeHHil. [lonyuenue MOHOKIOHANbHBIX anmumel. Hcnonvzosanue
MOHOKJIOHANbHBIX U NOIUKIIOHATbHBIX aHmumen 8 Meouyure. VICKyCCTBEHHOE OTLIIOI0TBOPEHUE.

PekoHcTpyKIMs SIMIIEKIETOK U KIIOHUPOBAHHUE )KUBOTHBIX. METO] TpaHCIUTAHTAIIUY Sep KIETOK. 1exHon102uu 0300po8ieHus, KYIbMUSUPOBSaHUs
U MUKPOKIOHATLHO20 PA3SMHONCEHUSL CEIbCKOXO3SAUCMBEHHBIX KYIbMYP.

XpoMocoMHass ¥ TeHHasi WHKeHepus. VICKyCCTBEHHBIN CHHTE3 TeHa W KoHcTpyupoBanue pekoMmOuHaHTHBIX JIHK. Cozdanue mpanceennvix
opeanu3mos. JIoCTHKeHUS ¥ IEPCIIEKTUBBI XPOMOCOMHOM U TEHHON MH)KEHEPHUH. DKOJOTHYECKHE U ATHYECKHUE TPOOIeMbI TeHHOW WHKEHEPUH.
Menununackue 6norexnonoruu. [loctrenomuas mudposas meaunnna. [11[P-auaraoctrka. MeTabomOMHBIN aHATN3, TEHOIIEHTPUYECKUI aHAN3
MPOTEOMa YeJIOBEKa JJISI OIEHKH COCTOSIHUS €T0 370pOBbs. VCronp30BaHne CTBOJOBBIX KIIETOK. TapreTHas Tepanus paka. 3D-OnoumHxeHepus
TUTs1 pa3paboTku QyHIAMEHTATBHBIX OCHOB MEIUIIMHCKUX TEXHOJIOTHM, CO3/TaHMs KOMIUIEKCHBIX TKAaHEH COYeTaHMEM TEXHOJOTHUU TPEXMEPHOTO
OuonpuHTUHTA U cKaPOIAMHTA TSl PEeLICHUS 3a/1a4 TIEPCOHATTU3UPOBAHHON MEIUIIUHEI.



Co3manrie BEKTOPHBIX BaKIMH C IETbI0 OOecredeHus: KOMOMHUPOBAHHOM 3amuThl oT Bo30yauteneii OPBU, ycraHoBiieHHE MONEKYJISIPHBIX
Mexann3MoB GyHknuonupoBanus PHKconepxamux BUpycOB, BBI3BIBAIONIMX 0CO00 OMMACHBIC 3a00JICBaHMSI YEIOBEKA U )KHBOTHBIX.

JdeMoHcTpauuu
TaOmuis! u cxemsl: «lcnonp30BaHne MUKPOOPTraHM3MOB B IIPOMBILIUIEHHOM IIPOU3BOACTBEY, «KieTouHast uHKeHepus», «I €HHas HHKEHEPUSI».

JlabopaTopHasi padora «/3yueHrne 00beKTOB OMOTEXHOJIOTHI.
IIpakTuueckas padora «llomyuyeHue MOIOYHOKHUCIIBIX TPOIYKTOBY.

3KCKprI/ISI «broTexHOI0rUI — BayKHEHIIIas IIPOU3BOAUTEIIbHAA CHUJIa COBPEMCHHOCTHU (Ha OHMOTEXHOJIOTHYECKOE HpOI/ISBOIICTBO)».

11 KJIACC

Tema 1.3apo:xaenne 1 pa3BUTHE IBOJIOLMOHHBIX NPeICTaBJIeHUH B 0M010TMI

OpodononHast teopust Y. Jlapsuna. [Ipeanocsuiku BOSHUKHOBEHHS JapBUHU3MA. JKu3Hb 1 Hay4yHas AestenbHocTh Y. JlapBuHa.

JIBrokyiie cuibl 3Bostonnu BUIOB 1o Y. J[apBuHY (BbICOKas MHTEHCHUBHOCTh Pa3MHOXKEHMs OpPraHM3MOB, HACJIEICTBEHHas M3MEHUMBOCTH,
60pn0a 3a cylecTBOBaHNE, €CTECTBEHHBIN U HCKYCCTBEHHBIN 0TOOD).

Odopmnenne cuarernueckoi Teopuu 3Botonuu (CTI). HeltpansHas Teopus 3Bomonnu. CoBpeMeHHast 3BOJIIOLMOHHAs O1oiorus. 3HaYeHue
HBOJIIOIIMOHHON TEOpHHU B POPMUPOBAHUH €CTECTBEHHO-HAYYHON KapTUHBI MUpA.

JdemoHcTpanuu

[Toptpertsr: Apucrorens, K. Jlunnei, XK. b. Jlamapk, 3. XK. Cent-Unep, XK. Krosse, Y. lapsun, C. C. Yersepuxos, . U. lImansraysen, [Ix.
Xongeit, /. K. bensies.

Tabnuue! u cxembl: «CucreMa xuBoi npupoas! (o K. JIunuero)», «JlectHuna xxuBbix cymectB (o Jlamapky)», «MexaHnusm GpopMupoBaHus
npucnocoOIeHni y pacteHuil U ®UBOTHBIX (1o Jlamapky)», «Kaprta-cxema Mapuipyra nyremectsus Y. lapBunay», «Haxonku Y. lapBuHay,
«DopMbl 60prOBI 3a cyliecTBoBaHUE», «Iloposl ronydei», «MHorooOpa3ue KyiabTypHBIX (OpM KamycTbl», «I1oposibl JOMAITHUX KUBOTHBIXY,
«Cxema oOpazoBanmsi HOBBIX BHAOB (1o Y. [apBuny)», «Cxema COOTHOIIEHUS IBIDKYIIMX CHJI SBONIONUN», «OCHOBHBIC IOJIOKEHUS
CUHTETUYECKOM TEOpUHU IBOIIOLIUNY.

Tema 2. MukposBosonust 4 €€ pe3yabTaThl

[Tomynsius Kak 37aeMeHTapHas eAuHULa 3Boionud. COBpeMEHHbIE METO/IbI OLIEHKH T€HETUYECKOro pa3Hoo0pa3us U CTPYKTYphl MOMYJISLUN.
M3meneHne reHooHaa oMYA KaK 3JIeMEHTapHOE 3BOTIOIIMOHHOE sIBJIEHHE. 3aKOH reHeTndeckoro pasHosecus Jx. Xapau, B. BaitnOepra.
DOneMeHTapHbIe (PaKTOPHI (IBMKYIIME CHIIBI) HBOJIOLUHN. MyTannoHHbli npouecc. KomOuHaTuBHast ©13MEHUUBOCTh. Jpeiid reHoB — ciyyaiinbie
HEHalNpaBJIeHHblE HM3MEHEHUs 4YacToT ameneil B monmyminusx. O¢dext ocHoBarens. Igpgexm Oymovinounoco eopaviwka. CrudceHue
2eHemU4ecKo20 pasHoobpaszusa: npuyunsl u creocmeus. llposenenue s¢ppexma Opetigha 2enos 6 6ONLWUX U MATLIX NONYAAYUAX. MUTPAIIH.
M3onsumst momyssituii: reorpadudeckas (mpocTpaHCTBeHHAs ), OMoIorudeckas (penpoayKTUBHAS).



EcrecTBeHHbIN 0TOOP — HampaBisrONIMi (HakTop 3BOMOIUH. DOPMBI €CTECTBEHHOTO OTOOpa: ABMKYIINN, CTAOMIM3UPYIOIIHHI, pa3phIBAIOIIHA
(nu3pynruBHbIi). [TonoBoit 0T60p. Bo3HUKHOBEHME U 3BOJIOLUS COLIMATIBHOTO MOBEACHUS )KUBOTHBIX.

[TprucnocoOIeHHOCTh OPraHW3MOB KaK pe3yiabTaT MUKPOIBOJIIOLMHU. BO3HMKHOBEHHE MNPHUCIIOCOONCHUH Yy OpraHuzMoB. ApoMop¢o3bl U
uanoananTanuu. lIpumepsl NpUCHOCOONEHUH y OpraHu3MoB: Mopdojoruueckue, (u3nonornyeckue, OMOXMMHUYECKHE, IOBEICHUYECKHE.
OTHOCUTENBHOCT MPUCTIOCOOIEHHOCTH OPTaHU3MOB.

Bun, ero kpurepuu u cTpykTypa. BunoobpazoBanue kak pe3yabTaT MUKPOIBOIIONUH. M3onauusa — kirodeBoi Gaktop Bugoodpazosanus. [lyru
1 crocoObl BUI000pa30BaHUs: ajuIoONaTpudeckoe (reorpaduueckoe), CUMIATPUIECKOE (PKOJOTUYECKOE), «MTHOBEHHOEY (ITOJTHMIIIIONIU3AITHS,
rubpuanzanys). JuTenbHOCTh 3BOIIOIMOHHBIX TPOIECCOB.

Mexanuzmbl (hopMHUPOBaHHS OMOIOTUYECKOTO Pa3HOOOPa3usl.

Pounb sBOMIOIIMOHHO# Onosioruu B pa3paboTke HAyYHBIX METOJOB COXpaHeHUs: OrMopa3zHoo0pa3us. MUKpPOIBOIIONUS U KOIBOIIOLUS Mapa3uToOB U
UX X0351eB. MexaHu3Mbl OPMHUPOBAHUS YCTOMUMBOCTH K aHTHOMOTHUKAM U CIIOCOOBI OOPHOBI C HEH.

JdeMoHcTpamun

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

Tabmuie! 1 cxeMbl: «MyTallMOHHASI K3MEHUYUBOCTEY, «[1ONMyIsSIIMOHHAS CTPYKTYpA BHIAY,

«Cxema MPOSIBIICHUSI 3aKOHA Xapnu—BaiinOepra», «/[BIKyIIHe CHIBI 3BOJIOUUNY», «DKOJOTUYECKAs H3OJSAIUS TMOMYISIUi
ceBaHCKOH (opemny», «['eorpaduyeckas H30ISAMMS JIMCTBEHHUIBI CHOMPCKOW W JIMCTBEHHUIB JaypcKoi», «llonmyssiuoHHBIE BOJHBI
YHCJICHHOCTH XWIIHUKOB M XEepTB», «Cxema NEeHCTBHS eCTeCTBEHHOTo oTOopa», «DopmMbl 6ophObI 3a cymiecTBoBaHUE», «HIyCcTpHaIbHBIN
Menanu3M», <«OKuBble wuckomaemble», «llOKpOBHTENbCTBEHHass OKpacka JKMBOTHBIX», «[Ipemympexxmaromas oOKpacka >KHBOTHBIXY,
«Duznonorunueckue amanrtanumn», «IIpucrmocobIeHHOCTh OpPraHM3MOB M €€ OTHOCHTENBHOCTB», «Kputepmu Buma», «Bumbl-IBOMHHUKHY,
«CTpyKTypa Busa B pupoae», «CrnocoObl BumooOpazoBanusy, «I eorpaduueckoe Bugo00pazoBaHre TPEX BUIOB JIAHIBIIICHY, « IKOJTOTUUECKOE
BH1000pa3oBaHue BUAOB CUHUILY, «[lomurmonasl pactennity, «KamycTHOpeaeqHbIil rTuOpu .

ObopynoBanue: repbapuu pacTeHUH, KOJIEKIIMHA HACEKOMBIX, Uydesia NTHII ¥ 3Bepeil ¢ mpuMepamMu pa3InyHbIX TPUCIIOCOOICHUN, dYyderna MTHUIL
Y 3Bepell pa3HbIX BUJIOB, FepOapuu pacTeHUN OJIM3KUX BHUJIOB, 00Pa30BaBIINXCS PA3TMYHBIMU CIIOCO0AMHU.

JlaGopaTopHasi pa6oTa «BbIsiBIeHIE H3MEHUUBOCTH Y 0CO0€H OTHOTO BUAA.

JlabopaTopuas padora «[IpucrnocobneHns OpraHu3MOB U UX OTHOCUTEIIbHAS TI€JIECO00Pa3HOCTHY.

JlabopaTopnas padora «CpaBHeHHE BUOB IO MOP(HOIOTHIECKOMY KPUTEPHUIOY.

Tema 3. Makpo3Bosonus 1 eé pe3yJibTaThl

MeTtoabl u3ydeHUs] MaKpOIBOJIOIHUH. [[aJeoHTOIOrHYecKie METOIbI U3y4eHus BoonuH. [lepexomaapie GopMbl U (PHUIOTEHETHIECKUE PSIIBI
OpPraHHU3MOB.

buoreorpaduueckue meToapl n3ydenus 3Bosroiuu. CpaBHeHHe (DIIOpHl U payHBl MAaTEPUKOB U OCTPOBOB. bruoreorpadgudeckue o6imactu 3emit.
Bunpl-sHaeMHUKU U pETUKTHI.



3M6pnon0rnqec1<ne u CpaBHI/ITeHBHO-MOp(bOJ'IOFI/I‘IeCKI/Ie MCTOAbI U3Y4YCHHS 3BOJIIOLUU. I'eHeTHyeckne MeXaHU3MEBI OBOJJIIOIIMHM OHTOI'CHE3a U
IIOABJICHUA OBOJOIMOHHBIX HOBHICCTB. TI'omonoruunnie u AHAJIOTUYHBIC OpraHbl. PyﬂI/IMeHTapHBIe OpTraHbl )51 aTaBHU3MBbI.
MOJIGKy.HSIpHOI‘eHCTI/I‘ICCKI/Ie, OMOXMMUYECKHE U MAaTEMATUUICCKHUE MCTOJbI U3Y4YCHUS 5BOJIFOINH.

I"'oMonoruyHbIC TESHEI. COBpeMeHHBIe METOAbI IOCTPOCHUA (l)I/IJ'IOFeHeTI/ILIeCKI/IX JACPEBHCB.

XpOMOCOMHHG MYyTalluH U 3BOJIIOLUS T'CHOMOB.

OOmme 3akoHOMEpHOCTH (TpaBwiia) SBoMOUMH. [lpunyun cmensvt @yukyui. HeoOpaTUMOCTh SBONIOUMHU. AJANTUBHAS —paaHalus.
HepaBHOMEPHOCTH TEMIIOB BOJIIOLMH.

JdemoHcTpauuu

[Toptpets: K. M. bap, A. O. KoBanesckuii, @. Mromnep, 3. I'ekkensb.

Tabmuupr u cxembl: «DUIOTCHETHYECKUH psAl JIOMAAN», «APXEONTEpPHUKC», «3Bepo3yObie smepb», «Creronedansn», «PUHHOGUTHIY,
«CeMeHHbIE NTAOPOTHUKN Y, «buoreorpaduueckue 30ub1 3emin», «/Ipeild KOHTHUHEHTOBY, «PenukTh», «HauanbHble cTaguu SMOPHUOHAIBHOTO
Pa3BUTHs TO3BOHOYHBIX JKHBOTHBIX», «[ OMOJOTHMYHBIE M aHAJOTHYHBIC OpPTaHbl», «PyTUMEHTBHI», «ATaBU3MBI», «XpPOMOCOMHBIE HAOOPHI
YeJI0BEKa U IUMIIaH3e», «| JTaBHbIe HAlPaBICHUS YBOTIONUI, «OO0MIHe 3aKOHOMEPHOCTH IBOJTIOIIHN.

OO6opynoBaHue: KOUIEKLIUH, TepOapuu, MyJISDKU UCKOIIAEMbIX OCTaTKOB OPIaHU3MOB, MYJISKU TOMOJIOTHUHBIX, aHAJIOTMYHBIX, PYJUMEHTAPHBIX
OpPraHOB U aTaBU3MOB, KOJUIEKIIUU HACEKOMBIX.

Tema 4. IIpoucxoxaeHue U pa3BuTHE KU3HU HA 3eMie

Hayunble rumores3sl MPOUCXOXKIACHUS >KU3HM Ha 3emie. AOHOreHe3 M mnaHcrepmus. JloHaydHble NPEACTABICHUS O 3apOXKIECHUHM KU3HU
(kpearoHu3M). ['nmoresa NOCTOSHHOTO CaMO3apOXKIEHUS KU3HU U e€ onpoBepxkeHue onsitamu . Penu, JI. Cnannanuanuy, JI. [lactepa.
ITpoucxosxaeHne >ku3Hu 1 acTpOOHOJIOTHSL.

OcHoOBHBIE ATanbl HeopraHuyeckoil sBostounu. Ilnanerapnast (reojormyeckasl) 3BOJIOLUS. XUMHYECKas 3BOJIOLUSA. AOHOTeHHBIH CUHTE3
OpraHu4ecKux BemiecTB u3 Heopranndeckux. OnbiT C. Muiepa u I'. FOpu. O6pazoBanue noaumepoB u3 MoHomepoB. KoarepBaTHas rumnoresa
A. U. Onapuna, runote3a nepsuyHoro Oynsona [Ix. Xomngeitna, renerndeckas runoresa . Mémnepa. Pu6osumsr (T. Uek) u runoreza «mupa
PHK» V. I'mn6epra. @opmupoBanne MeMOpaH 1 BOZHUKHOBEHHE MPOTOKIETKH.

Hctopus 3emin u Metoabl e€ usydenus. Mckomnaemble opraHMuecKue ocTaTku. I'eoxpoHonorus u e€ Meroabl. OTHOCUTENbHas U aOCOMOTHAS
TE€OXPOHOJIOTHUS.

I'eoxpoHOnIOrNYecKas mKaaa: 30Hbl, IPbl, IEPUOBI, JITOXH.

HauanbHble 3Tanbl opranuyeckoi 3Bomonuu. [losiBIeHHe W 3BONIONMSA NEPBBIX KJIETOK. DBOMIONUA MeTaboin3mMa. BO3HHKHOBEHHE HEpPBBIX
skocucteM. CoBpeMeHHbIE MUKPOOHBIE OMOMIIEHKH KaK aHaJIor NMepBbIX Ha 3emiie coobmecTB. CTpoMaTonuThl. [IpokaproThl U HYKapHOTHI.
[TpoucxoxxaeHue >ykapuoT (CHUMOMOreHe3). DBONIOIMOHHOE INPOUCXOXKICHHE BUPYCOB. IIpoMcXo’kIeHHe MHOTOKJIETOYHBIX OpPTraHU3MOB.
Bo3HUKHOBEHME OCHOBHBIX I'PYIIIT MHOTOKJIETOYHBIX OPTaHNU3MOB.



OcHOBHBIE 3Tambl ABOJIONMHA BBICIIUX pacTeHui. OcHOBHBIE apomop(do3bl pacTeHui. Bbeixon pactenuwit Ha cymry. [losiBieHHE CHOpPOBBIX
pacTeHuii u 3aBoeBaHue UMHU cylid. CeMeHHble pacTeHus. IIpoucxoxaeHne 1BEeTKOBBIX pPaCTEHUM.

OcHOBHBIE 3Tallbl 3BOJIOLUUU XKUBOTHOTO MHpa. OcHOBHbIE apoMopdo3bl KUBOTHBIX. Bennckas ¢ayna. KemOpuiickuii B3pbIB — MOSIBICHUE
COBpeMeHHBIX TUMOB. [lepBbie XOpmoBbie KHUBOTHbIE. JKU3Hb B Boje. DBoJOLMS MO3BOHOYHBIX. [Ipoucxoxaenue ambuOHii U penTHIIHM.
[Ipoucxoxaenue miaexkonutaromux 1 nruil. [Ipunnun kimoueBoro apomopdosza. OcBoeHrne 6€Cro3BOHOYHBIMU U TO3BOHOYHBIMH >KUBOTHBIMU
[9%11178

PazButre xu3HM Ha 3eMjie 1O dpaM M NEpPHOJaM: apXeu, MpOTepo30H, MaIe030M, Me3030M, KaitHO30W. OOmas XapaKTepHCTHKA KIMMaTa U
reoJoruueckux npoieccon. [losBieHre u paciBeT XapakTEepHBIX OPraHU3MOB. YTIeoOpa3oBaHHe: €ro YCJIOBUS M BIUSHUE Ha ra3oBbIA COCTaB
aTMOCQEpBHI.

MaccoBble BBIMUPAHHS — SKOJIOTUYECKUE KPU3UCHI POULIoro. IIpuunHbl U cneAcTBUsS MacCOBBIX BIMUpPaHU. COBPEMEHHBIA SKOJIOTUYECKUN
Kpu3uc, ero ocobennoctu. [Ipobnema coxpanenus 6nopaznooOpas3us Ha 3emiie.

CoBpemeHHas cucTeMa opranmdeckoro mupa. [IpuHnummne! knaccudukanuu opranu3mMoB. OCHOBHBIE CHCTEMAaTHUYECKUE TPYIIIBI OPTaHU3MOB.
JdeMoHcTpamun

[Moptpetsr: @. Penn, JI. Cnamnanmanwu, JI. [lactep, U. . Meunukos, A. 1. Onapun, Jx. Xongein, I'. Mémep, C. Mumep, I'. FOpu.

Tabmuis! u cxembl: «Cxema onbita @. Penny», «Cxema onbita JI. [Tactepa no uzyueHuro camo3apoxxieHus Ku3Hu», «Cxema onsita C. Muiiepa,
I'. FOpu», «Jtanel HeopraHudeckoi 3Bomonun», «l'eoxpoHonmornyeckas mkana», «HadanbHble 3Tanbl opraHudeckoil 3Botonum», «Cxema
oOpa3oBaHMsl SyKapuoT MyTéM cuMmOuoreHnesa», «Cucrema xuBoil mpupopl», «CtpoeHue Bupyca», «Apomopdo3bl pactreHuin», «PUHHODUTHI,
«OHOKJIETOUHbIE BOAOPOCINY, «MHOrokiIeTouHble Bogopociany, «Mxuy», «IlanopotHukmn», «I'onoceMeHHbIe pacTeHus», «OpraHbl IBETKOBBIX
pacteHuit», «Cxema pa3BUTHS KUBOTHOTO MHpay, «ApoMopdo3bl KUBOTHBIX», «lIpocteiimuey, «KumeunononoctHsie», «Ilnockue uepBu»,
«Ynenucronoruey, «PoiOb», «3eMHOBOJHBIEY, «[IpecMbikatommecsy», «IItumpy, «Mnekonuratomuey», «Pa3BuTue *U3HU B apXeHCKOH 3pey,
«Pa3BuTHe XKU3HU B IPOTEPO3OUCKOM dpen, «Pa3zBUTHE )KU3HU B MMAJIEO30MCKON 3pe», «Pa3BUTHE )KU3HU B ME3030MCKOM 3pe», «Pa3BuTHE KU3HU
B KaHO30MCKOM 3pe», «CoBpeMeHHasi CHCTEMa OPraHUUYECKOTO MUPa».

Ob6opynoBanue: repbapuul pacTeHUH pa3IMYHBIX OT/EIOB, KOJJIEKIMM HACEKOMBIX, BJIaKHBIE Mpenaparbl )KUBOTHBIX, PAKOBUHBI MOJIITIOCKOB,
KOJUIEKIIMM MTJIOKOKUX, CKEJIEThl NMO3BOHOYHBIX XMBOTHBIX, Uydyela NTHUI] U 3BEpPEH, KOJUIEKIUH OKAMEHEJIOCTEH, MOJE3HBIX HCKOIAEMBIX,
MYJISKH OPTaHUYECKUX OCTaTKOB OPTaHU3MOB.

Bupryaiabnasa jgaGoparopuas padora «MonenupoBaHue onelToB Musiepa—tOpu Mo M3yd4eHHI0 aOMOTEHHOIO CHHTE3a OpPraHWYeCKHUX
COeZIMHEHUI B IepBUYHOM aTMochepe».

JlabopaTopnasi padora «l3ydueHne u onucaHne UCKOMAEMbIX OCTATKOB JPEBHUX OPIaHU3MOB).

IIpakTnueckas padora «/3ydyeHne ocoOEHHOCTEN CTPOEHUS PACTEHUHN Pa3HBIX OTAEIOB.

IIpakTnueckas padora «/3ydyeHne ocoOEHHOCTEN CTPOEHUS TO3BOHOYHBIX JKUBOTHBIX.



Tema S. IlpoucxoxaeHue 4e10BeKa — aHTPONOreHe3

Paspnensl u 3agaun anTponosiornv. MeToasl aHTPOINOJIOTUH.

CraHoBIIEHHE NTPEACTABICHUI O MPOUCX0XKIECHUH YeloBeKa. Penurnos3nelie Bo33peHus. COBpeMEHHbIE HAyUHbIE TEOPUU.

CxoacTBo 4enmoBeka C KUBOTHBIMHM. (CHcTeMaTHyecKkoe II0J0KEeHHE uenoBeka. CBHUIETENbCTBA CXOACTBA YEJIIOBEKAa C JKUBOTHBIMU:
CpaBHUTEIbHO-MOp(ooruueckue, SMOpuUoNOruueckue, (QpU3n0IOro-OnoXuMuyeckue, noBeaeHYeckue. OTIMuYMs YelIoBeKa OT IKUBOTHBIX.
[IpsiMOXOKaeHME U KOMIUIEKC CBSI3aHHBIX C HUM IIPU3HAKOB. Pa3BUTHE TOJOBHOIO MO3ra U BTOPOIl CUTHAJIbHOM CUCTEMBI.

JIBmokymue cuiibl ((pakTopbl) aHTpOINOreHe3a: OHOoJOoruueckue, couuanbHble. COOTHOIIEHHE OMOJOTMYECKUX W COLUAIBHBIX (PaKTOPOB B
aAHTPOIIOI€HE3E.

OcHOBHBIE CTaJWM aHTPOTOreHe3a. PaHHME 4YenOBEeKOOOpa3Hbie O00€3bsSHBI (IIPOKOHCYJBI) W paHHHE TOHTUABI — OOIIUEe NPEIKH
YeIIOBEKOOOPA3HBIX 00€3bsIH U JIOACH. ABCTPAJIONUTEKH — IBYHOTHE MIPEIKH JTF0Iei. UeIoBEK yMeIblid, TIEpBbIC H3TOTOBICHUS OPYANHA TPyAa.
YenoBek MpsAMOXOMAIINI U TEpBbIN BBIXOA Jtofel 3a mpeaensl Apuku. YenoBek reiinenbOeprckuii — oOmuii mpegok HeaHIepTaaIbCKOTo
YeJIOBEKa U YeJIOBEKa pazyMHOro. YenoBek HeaHIEPTAIbCKUN KaK BHJI JIOJEH XOJOAHOro Kiaumara. YenoBek pa3yMHbI COBPEMEHHOIO THIIA,
JICHHCOBCKHI 4eJIOBEK, OCBOCHNE KOHTHHEHTOB 3a npenenamu Adpuku. [laneorenetnka u najieoreHOMHKA.

DBONIOIUS COBPEMEHHOTO uejoBeka. EcTecTBeHHBbIH OTOOp B MOMYNANMSIX YeJoBeka. MyTalMOHHBIA TpoOIecC U MOIUMOPPU3M.
[TomynsAmoHHBIE BOJHBL, Ipeli) TeHOB, MUTPALHS U «3(P(HEKT OCHOBATEIS» B MOMYISALUAX COBPEMEHHOTO YEIOBEKA.

Yenoseueckue pacel. [Tonstue o pace. bonbine pacsl: eBponeouaHas (€Bpa3uiickas), aBcTpajao-HerpouHas (3KBaTOpHaibHast), MOHTOJIOM/IHAS
(asmaTcko-aMepuKaHCKasi). BpeMs u myTu pacceneHus 4enoBeKa MO IulaHeTe. EnnmHCTBO yenoBedeckux pac. HaydHas HecoCTOSITENBHOCTB
pacuszma. IIpucnocoGiieHHOCTh YelloBeKa K pa3HbIM YCIOBHSM OKpYXKarolled cpenbl. BiusHue reorpaduueckoil cpeisl U apeiida reHoB Ha
MOpP(OJIOTHIO U (PU3HOJIOTHIO YeIOBEKa.

MexauciurnianHapable METOAbl B (pu3nueckor (OMOTOTHYECKON) aHTPOIOJIOTHU. DBOJIOIMOHHAS AHTPOMOJOTUS M TAJCOAHTPOIOJIOTHS
YeJI0BEYECKHX MOMYIsHid. buoconuanbHble Hcce0BaHus PUPO/IbI YenoBeka. McenenoBanue KO3BOIIOIMHA OHMOIOTHYECKOT0 M COLIUAIBHOTO B
yenoBeke. JlemoHcTpanuu

[Toprpetsr: Y. lapsun, JI. JIuku, 5. 5. Porunckuii, M. M. I'epacumos.

Tabmumpr U cxeMbl: «MeToAbl aHTPOIIOJIOTUNY, «I 0JTOBHOM MO3T HeloBeKa», «HemoBekooOpa3Hbie 00e3bsSHbI», «CKENeT YelOBEeKa M CKEJeT
muMnanse», «PyIuMeHThl U aTaBU3MBI», «JIBHKYIIME CHIIBI aHTPOINOreHe3a», «DBOJIOLHMOHHOE JPEBO YEJIOBEKa», «ABCTPATIONUTEK,
«YenoBek ymenblity, «YenoBek mnpsaMoxomsamuiy, «JleHucoBckuili udenoBek» «Heanmepranbipy, «KpomanboHub», «lIpeaku yemoBekay,
«Tanbl 3BOJIOLUH YeToBeKay, «Pachl uemoBekay.

O6opynoBaHHe: MYJSDKA OKaMEHEJIOCTeH, MpeAMEeTOB MaTepUaabHOM KYyJIbTYphl NMPEAKOB 4YelIOBeKa, pernpoaykuuu (dororpaduu) KapTUH C
MHU(OJIOTHUECKUMH U OMONEHCKMMU CIOKETaMHM MPOMCXOXKACHUS uYeloBeKa, (oTorpapuu HaX0J0K MCKONAeMbIX OCTaTKOB YEJIOBEKA, CKEJeT
4eJI0BEKA, MOJIENb YEpPEIla YEJI0BEKA U Uepera NIMMIIaH3€, MOJEIb KUCTH YEJI0BEKa M KUCTH IIMMIIaH3€, MOJENIN TOPCa IPEJKOB YEJI0BEKA.

JlabopaTopHas padora «/3yueHne ocOOCHHOCTEH CTPOCHHSI CKEJIeTa YeJI0BEKa, CBA3aHHBIX C MPAMOXOXKICHUEM.



IIpakTnyeckas padora «/3yyeHre S3KOJIOTHYECKUX aanTaluid YE€TOBEKa.

Tema 6. Jko/10rusi — HAyKa 0 B3aUMOOTHOIIEHUAX OPTAaHN3MOB U HAJOPTAHM3MEHHBIX CHCTEM C OKPY:KAKLIeH cpenoit

3apokeHue u pa3BuTHe YKooruu B Tpyaax A. I'ymbonbara, K. @. Pynee, H. A. CeBepiioBa, D. ['ekkens, A. Tenciu, B. H. CykauéBa. Pa3nenst
U 3a71a44 9KOJIOTUU. CBsI3b IKOJIOTUH C IPYTUMHU HAYKaMHU.

Metonsl skonoruu. [loneBble HaOmOAeHHUS. DKCHEPUMEHTHI B 3KOJOTHH: MPUPOJHBIE U JiabopaTopHble. MoJenupoBaHHE B SKOJIOTHH.
MOHUTOPHHT OKPY)KAIOIIEH CpeJIbl: JTOKaIbHBIN, PETHOHAIBHBINA U TI100aIbHBIIH.

3Ha4YeHHE SKOJOTMYECKUX 3HAHMM JUIsl YeJIOBEKa. OKOJOTMYECKOE€ MHPOBO33PEHHME KaK OCHOBA CBS3€M 4YelOBe4eCTBA C IMPUPOJION.
®opMHUpPOBaHUE FIKOJIOTUYECKON KYIbTYPhl U 3KOJOTHUECKOW IPAMOTHOCTH HacesleHus. JleMoOHcTpauuu

[Toptpetsr: A. I'ym6onpaT, K. @. Pynne, H. A. CeBepuos, 3. I'ekkenb, A. Tencnu, B. H. Cykaués.

Tabnuub! u cxemsl: «Pa3nensl sKkoIorun», «MeTobl SKOJIOTUN», «CXeMa MOHUTOPUHTA OKPYKAIOIIEH CPEeIbI».

JlabopaTopHas padora «/3ydyeHne METO0B YKOJIOTHYECKUX HCCIICTOBAHUI.

Tema 7. Opranusmsl U cpea o0UTAHUS

Okonorndyeckue (HakTopel M 3aKOHOMEPHOCTH HX AeWcTBUs. Kimaccudukamust 5KOIOrHmyeckux (akTopoB: aOMOTHYECKHE, OMOTHYECKHE,
anTporioreHHble. OOIME 3aKOHOMEPHOCTH JeWCTBUsA dKojormueckux (akropo. IIpaBuno mmammyma (K. HInpenrens, 0. JInOux).
TonepanTHOCTH. DBpUOHOHTHBIE U CTEHOOHMOHTHBIE OPTaHU3MBI.

AbGuotuueckue akTopsl. CBET Kak dKolorndeckuii haktop. JeficTBrue pa3HBIX y4aCTKOB COMHEYHOTO CIIEKTPa HA OpraHU3MBbl. DKOJIOTHYECKUE
TPYIIIbI PACTEHUN U KUBOTHBIX 110 OTHOUIEHUIO K cBeTY. CUTHalIbHAs poJib cBeTa. DOTONEPUOAN3M.

Temneparypa kak skosoruueckuil ¢akrop. JlelictBue TemmepaTypbl Ha OpraHu3mbl. [lOHKHIOTEpMHBIE M TOMOHOTEPMHBIE OPIaHU3MBI.
OBpPUTEPMHBIE U CTEHOTEPMHBIE OPTAaHU3MBI.

BrnaxnocTts kak skonormyeckuit Qakrop. [Ipucrnocobnenus pacTeHWd K TOIAEpKaHHIO BOAHOro Oananca. Kiaccudukamnms pactenuit mo
OTHOIIEHHUIO K Boje. [Ipucnoco0baeHus )kMBOTHBIX K U3BMEHEHHUIO BOJHOTO PEKUMA.

Cpenpl oOWTaHUS OPraHU3MOB: BOJHAS, HA3€MHO-BO3MYITHAs, MOYBEHHAs, TNIyOWHHAas TMOAMOYBEHHAs, BHYTpHOpraHu3MeHHas. Duzuko-
XUMHUYECKHE OCOOCHHOCTH cpell 00MTaHus opraHu3MoB. [Ipucnocobienust opraHu3MoB K )KM3HH B pa3HbIX Cpeiax.

buonoruueckue putMmbl. BHemHue u BHyTpeHHHE pUTMBL. CyTOYHBIE U TOIWYHBIE PUTMBI. [IpHCOCOOIEHHOCTH OPraHM3MOB K CE30HHBIM
WU3MEHEHUSIM YCIIOBUM KU3HHU.

Kuznennsie (opmbl opranu3moB. [lonatue o xu3HeHHOU Qopme. JXKuszHeHHbIe (GOpPMBI pacTeHHIA: JEpeBbs, KyCTapHUKH, KYCTapHUYKH,
MHOTOJIETHUE TPaBbl, OAHOJETHHUE TPaBbl. JKU3HEHHBIE (POPMBI )KUBOTHBIX: THAPOOHUOHTHI, TEOOHOHTHI, a3pOOMOHTEI. OCOOEHHOCTH CTPOCHUS U
o0pasa KU3HH.

buotnueckune ¢akropbl. Buapl OHOTHYECKHMX B3aWMOJACUCTBUN: KOHKYPEHIIMS, XHUIIHHYECTBO, cuMOM0O3 u ero ¢opmel. [lapazutuswm,
KooTepalus, MyTyaIn3M, KOMMEHCATU3M (KBapTHPAHTCTBO, HaxJIeOHUYECTBO). Herpodudueckue B3anMoaelcTBUs (Tonuueckue, Gopudeckue,



(dhabpuueckue). 3HaueHHE OMOTHYECKMX B3aUMOJCUCTBHUU I CYIIECTBOBAaHHWS OPraHU3MOB B cpefie oOuTaHus. [IpuHIIMI KOHKYPEHTHOTO
HCKJTIOYCHHS.

JdeMoHcTpauuu

Tabmumer 1 cxembl: «Qkonorudeckue (HakTops», «CBETOBOM CHEKTP», «IKOJOTHYECKHUE TPYIIBI JKMBOTHBIX IO OTHOIIEHHUIO K CBETYY,
«TernoKpoBHBIE KUBOTHBIEY, «XOJOAHOKPOBHBIEC KUBOTHBIEY, «DU3MOIOTHUECKUE aIallTallul KUBOTHBIX», «Cpelibl OOUTaHUSI OPTaHU3MOBY,
«buonornueckue puTMb», «Ku3zHeHHbIE (GOpPMBI pacTeHUi», «Ku3HEHHBIE (POPMBI KUBOTHBIX», «IKOCHCTEMA IIUPOKOIUCTBEHHOTO JIECay,
«IKocucTeMa XBOMHOTO Jiecay, «llenu nutanusy, «XunHuuectBo», «llapasutuzmy», «Konkypenuusy, «Cumonosy», «Kommencanuzm.
O6opynoBanue: repOapu PaCTCHHA M IKUBOTHBIX, MPUCIOCOOJIEHHBIX K BIMSHHUIO PA3JIMYHBIX 3KOJOTHYECKHX (DaKTOpoB, TepOapuu
CBETOJIFOOMBBIX, TCHEIIOOUBBIX M TEHEBBIHOCIMBBLIX PACTCHUM, CBETOJIOOMBBIC, TEHEIIOOWBBIC M TCHEBBIHOCIWBBIE KOMHATHBIC PACTEHUS,
repbapuu M KOJUICKIIUU TEIUIONIOOUBBIX, 3MMOCTOMKUX, MOPO30YCTOMYHMBBIX pACTeHMi, Yydela MNTULl M 3Bepeid, repbdapuu pacTeHHil,
OTHOCSIIIUXCS K TUrpoduTam, kcepopuram, Me30puTaM, KOMHATHBIE PACTEHUS JAHHBIX TPYII, KOJIEKIIMHA KUBOTHBIX, OOUTAIOIINX B Pa3HBIX
cpenax, repbapui W KOJUICKIMH PACTEHHUH M KUBOTHBIX, OOJIAJAIONIMX YepTaMU MPUCIIOCOOJICHHOCTH K CE30HHBIM H3MEHEHUSIM YCIOBUM
KU3HU, TepOapuy M KOJUJICKIUU PACTCHHM M UBOTHBIX PA3IMYHBIX KU3HEHHBIX (HOPM, KOJICKIUU KUBOTHBIX, YYACTBYIOIIUX B PA3THYHBIX
OMOTHUYCCKUX B3aMMOJICHCTBHIX.

JlaGopaTopHas padora «BrIsBieHNE NIPUCITIOCOOICHU OPTaHU3MOB K BIIUSTHHIO CBETaY.

JlabopaTopHasi pa6oTa «BrIsiBIeHHE MPUCTIOCOOIEHUI OPTaHU3MOB K BIUSHUIO TEMIIEPATYPHI».

JlabopaTopHasi padoTa «AHaATOMHUYECKHE OCOOCHHOCTH PACTEHUN U3 PA3HBIX MECT OOUTAHUSY.

Tema 8. Jkos10rusi BUAOB M NOMYJIAIMI

DKOJIOTHYECKUE XapaKTePUCTUKU Nomysiiuu. [lomynsmus kak ouomoruueckast cucrema. Poib HEOZHOPOAHOCTH Cpefibl, GU3HIECKUX OaphepoB
U 0COOEHHOCTEW OuoJIoTMH BHJIOB B (OPMHUPOBAHHWU MPOCTPAHCTBEHHOW CTPYKTYpbl momyssiiuid. OCHOBHBIC TOKA3aTeld TMOIMYJISIIUU:
YUCJICHHOCTD, IJIOTHOCTD, BO3PACTHAS U MOJIOBAsi CTPYKTYPa, POKIAEMOCTh, TPUPOCT, TEMIT POCTa, CMEPTHOCTD, MUTPAITHSI.

DKoJyiornuueckasi CTpykrypa nomyssiuu. OleHKa YUCIEHHOCTH TONy sy, [JuHaMuKa Momymsiuu U e€ peryisiusa. buotnyeckuii moreHyan
nonysasauuu. MosienupoBaHue JUHAMUKH ONyasiiuy. KpuBble pocTa YnCI€HHOCTH nonyasiuuu. KpuBble BBKUBaHUS. Peryisuus 4uciIeHHOCTH
MOMYJISIIIAIA: poJib (haKTOPOB, 3aBUCAIINX U HE 3aBUCSIINX OT IIOTHOCTU. DKOJIOTHUECKHE CTpaTeruu BUIOB (r- u K-ctparerun).

[Tonstre 00 »Koyoruueckoil Humie Buaa. Mectoobutanue. MHoromepHas Mmojnenb 3konorndeckor Humu Jx.M. Xatumacona. Paszmepsl
sKoJornuecKkor HUuIM. [loTeHranbHast 1 peaTn30BaHHAS HUIIIN.

Bun kak cucrema nonyinsiuil. Apeansl BUAOB. BUabl U UX )KU3HEHHBIE CTPATETHH. DKOJIOTHYECKNE SKBUBAJICHTHI.

3aKOHOMEPHOCTHU MOBEJECHUS U MUTPALINil )KUBOTHBIX. bruosiorniueckue MHBa3UM 4y>KepOIHBIX BUJIOB.

JdemMoHcTpanuu

[Toprper: Ix. Y. XatunHCOH.

Tabmuupl 1 cXembl: «IKOJIOTHYECKHUE XaPAKTEPUCTUKHU MONYsuun», «IIpocTpaHCTBEHHAs! CTPYKTypa MOMyJISIuN», «Bo3pacTHbIe MHUpaMuIbI
nonyisuuny, «CKopocTh 3aCEIEHUs MOBEPXHOCTU 3EMJTH PA3IMYHBIMU OpraHu3MamMmn», «Mozeinb skosorndeckon numm Jx. U.



XaT4YMHCOHAY.

Ob6opynoBanue: repdapuu pacTeHUH, KOJUIEKLIUHU )KUBOTHBIX.

JlabopaTopHas padora «lIpucrnocoOneHus CeMsH pacTeHUN K pacCeICHUION.

Tema 9. Jkon0rus cood1mECTB. IKOJIOTHYECKHE CHCTEMBbI.

CoobuecTBa opranu3MoB. buorieHos u ero ctpykrypa. CBsi3u MEXy OpraHu3MaMu B OHMOLIEHO3E.

Okocucrema Kak oTkpeitas cucrema (A. JIx. Tencnu). OyHKUMOHATIBHBIE OJIOKM OPraHU3MOB B DKOCHUCTEME: MPOIYLEHTHI, KOHCYMEHTHI,
penyuentsl. Tpodudeckue ypoBHH. Tpoduyeckue nenu u cetu. Abuornueckue 010ku 3xocucteM. [1ouBel 1 mibl B 3kocucremax. Kpyrosopor
BELIECTB U ITOTOK HEPTUU B DIKOCUCTEME.

OcHOBHbIE MIOKA3aTeNIN IKOCUCTEMbI. bruomacca 1 mpoayKius. DKoJ0rHuecKue MUpaMubl 4ucelsl, 0MOMacchl U SHEPIHUH.

Hunamuxa sxocucmem. Kamacmpoguueckue nepecmpotiku. @nykmyayuu. HarpaBieHHbIE 3aKOHOMEPHBIE CMEHBI COOOIECTB — CYKIIECCHH.
[lepBuuHblE W BTOPUYHBIE CYKIIECCUM M UX MPUYMHBL. AHTPOIIOT€HHBIE BO3AEUCTBUS Ha cykieccudu. KimmakcHoe cooOuiecTBo.
bropa3znoobpasue 1 MoJHOTa KpyroBopoTa BELIECTB — OCHOBA YCTOMYHMBOCTH COOOIIECTB.

[IpupoaHbIe 3KOCUCTEMBL. DKOCUCHEMbL 03D U peK. DKocucmembl MOpell U OKeaHos. IKocucmemsbl MyHOp, 1ec08, Cmeneti, NyCmbitb.
AHTpPOIIOT€HHBIE SKOCUCTEMBI. ArposKkocucTemMa. ArporeHos. Pa3nnums Mexxay aHTpONOreHHbIMU U IPUPOJIHBIMHU 3KOCUCTEMAMH.
Yp6oskocucrembl. OCHOBHBIE KOMIIOHEHTHI ypOo3kocucTeM. ['opozckas ¢iopa u payHa.

CuHaHTponu3anus ropoJckoil gpaynsl. bruonornueckoe u xo3sHCTBEHHOE 3HAYEHHE arpOIKOCUCTEM U YPOOIKOCUCTEM.

3aKOHOMEpPHOCTH (OPMHUPOBAHUS OCHOBHBIX B3aUMOJICHCTBUN OpPraHU3MOB B JKOcHCTeMax. Poab kackadnozo 3¢gexkma u 6udos-
20upuxkamopos (Knouesvix 6u008) 8 QyuKkyuonuposanuu sxocucmem. IlepeHOC SHEPTHH W BEHIECTB MEXKIY CMEXKHBIMH JKOCHCTEMaMH.
Y CTONYMBOCTE OPraHU3MOB, OMYJISALNNA U YKOCUCTEM B YCIOBHSIX €CTECTBEHHBIX U aHTPOIIOI€HHBIX BO3/ICHCTBUM.

Mexanuzmol 6o30eticmeuss 3a2psA3HEeHULl pA3HbIX MUNOE HA CYOOP2AHUSMEHHOM, OP2AHUSMEHHOM, NONYIAYUOHHOM U IKOCUCHEMHOM YPOBHSX,
OCHOBbl IKOJO2UYECKO20 HOPMUPOBAHUS AHMPONO2EHHO20 6030elicmeus. MeTo[0JI0rus MOHHTOPUHIA €CTECTBEHHBIX M aHTPOIIOTE€HHBIX
HKOCHCTEM.

JdemMoHcTpanuu

[Toptper: A. JIx. Tencnu.

Tabnuuel u cxembl: «CTpyKTypa OMOILIEHO3a», «DKOCHCTEMA IIUPOKOIUCTBEHHOTO Jiecay, «DKOCUCTEMa XBOMHOrO jeca», «DyHKIMOHAIbHbIE
Ipynnbl OPraHu3MoB B 3Kocucteme», «KpyroBopot BemiecTB B 3kocucteMe», «llenu nuranus (mactOumiHas, AETpUTHAs)», «IKOIOrHUECKas
nupaMmza yucen», «IKoJorudeckas mupamuja Ouomacchl», «IJKojornyeckas mupampaa sHeprum», «ObOpazoBanue Oosotay, «llepBuunas
cykueccus», «BoccraHoBieHHE Jieca Mociie Moxapa», «JKocucrema o3epa», «ArpoueHo3», «KpyroBopoT BemecTB M MOTOK SHEPruu B
arpouieHoze», «IIpuMepsl ypOOIKOCUCTEM.

OO6opynoBaHue: repoapuy pacTeHUil, KOJIEKIUM HACEKOMBIX, dydena NTHUI] U 3Bepel, repOapuu KyJIbTYPHBIX M AMKOPACTYLIMX PACTCHHMH,
aKBapUyM KaK MOJENb SKOCUCTEMBI.



IIpakTuyeckasi padora «/3yuenue u onucanue ypo03KOCHCTEMBI».

JlabopaTopHas pa6ora «/3yueHue pazHooOpa3usi METKUX MOYBEHHBIX YWICHHUCTOHOTUX B PA3HBIX AIKOCHCTEMAX ).

IKCeKypeus «IKCKypcUs B TUIIMYHBINA OHOreoneHos (B 1yopaBy, Oepe3HsK, eIbHUK, Ha CYyXOA0JIbHBINA I MOMMEHHBIH JIYT, 03€p0, 00JI0TO)».
IKCKypeust «IKCKYpCHs B arpo3KOCHCTEMY (Ha I10JI€ WK B TEIUIMYHOE XO03SIMCTBO).

Tema 10. buocdepa — rinodanbHas 3KocUCTEMA

buocdepa — obuiernnanerapras o6osouka 3eMiy, Tie CYIIeCTBYET WM CYIECTBOBaIa kU3Hb. PasButue npencrasienuii o Ouocdepe B Tpyaax
3. 3rocca. Yuenue B. U. Bepranckoro o 6uochepe. O6mactu 6uocheps! u e€ cocras. JKuBoe BemecTBo 6uocdeps! u ero GyHKINU.
3aKOHOMEPHOCTH cyIiecTBoBaHus ouocheprbl. OcoOeHHOCTH Onocdepsl Kak ri1o0anbHON IKOCUCTEMBI. /[[MHaMuueckoe paBHOBecHE B Onocdepe.
KpyroBopoTs! BemiecTB U OMOreoXMMHYECKHe HUKIBI (Yriiepoia, a3ota). PUTMuuHoCTh siBIeHU# B 6uocdepe.

3onanbpHOCTh OMochepsl. [Tonstue o 6Guome. OCHOBHBIE OMOMBI CYIIN: TYHAPA, XBOWHBIE Jieca, CMEIIaHHbIE U IIUPOKOJIMCTBEHHBIE Jieca, CTEIH,
CaBaHHBI, MYCTHIHU, TPOIMUYECKHE Jieca, BEICOKOTOphs. KimMaT, pacTUTENbHBIN U )KUBOTHBINH MUp 61OMOB cymu.CTpyKTypa v (yHKIUS HKUBBIX
CHCTEM, OIIEHKa X PECYpCHOTr0 MOoTeHIMana U OuocdepHbix GyHKIuiA. JleMoHCcTpanuu

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

Tabmumsr u cxemsl: «l'eocdeprr 3emun», «Kpyrosopor azora B mnpupozae», «KpyroBopot yriepoaa B mnpupoze», «KpyroBopor kuciopoaa B
npupoae», «KpyroBopot Bojibl B ipupojie», «OCHOBHBIE OMOMBI cymny, «Knnmarudyeckue nosica 3emnny», « Tynapay, «Taiiray, «CMmeniaHHbIN
necy, «lllupokonucTBeHHBI Jecy, «Cremnby, «CaBanHay, «[lycToiHay, «Tponuyeckuit gecy.

Ob6opynoBanue: repOapun pacTeHUN pa3HBIX OMOMOB, KOJIEKIIUN KHUBOTHBIX.

Tema 11. YUesnnoBek u oOKpyxkaomas cpeaa

DKOJOTHYECKHe KPHU3UChl M HMX NpUYHHBL. BosneiicTBue dvenoBeka Ha Ouocdepy. 3arpssHeHuwe BO3AyIIHOW cpenbl. OxpaHa BoO3ayXa.
3arpsizHeHue BoHOM cpenbl. OxpaHa BOAHBIX pecypcoB. Paspyiienue nouBsl. OXxpaHa MOYBEHHBIX pecypcoB. M3MeHeHue KinMara.
AHTpPOIIOTEHHOE BO3/ICHCTBHE HA PACTHTEIBHBIA U KUBOTHBIA MUpP. OXpaHa paCTUTEIHLHOTO U )KHUBOTHOTO MUpPA. OCHOBHBIC MPUHIIUAIIBI OXPAHBI
npupoabl. Kpacueie kauru. Oco6o oxpansiemsie mpupoanbie Tepputopuu (OOIIT). boranndeckue cabl ¥ 300I0TUYECKUE TAPKHU.

OCHOBHBIE IPUHITUITHI YCTOWYMBOTO Pa3BUTHS YEIIOBEUECTBA U MPHUPOIBI. ParirioHabHOE TPUPOIONIONE30BAaHIE U COXPAHEHHE OMOJIOTHYECKOTO
pasHooOpa3us 3emin. O0IIHe 3aKOHOMEPHOCTH TII00ATHHBIX IKOJIOTHYECKUX KPU3UCOB. OCOOCHHOCTH COBPEMEHHOTO KPH3HCa M €T0 BEPOSTHEIC
MOCTIE/ICTBHSL.

PasBuTne MeT0O10B MOHUTOPHHTA PAa3BUTHS OMACHBIX TEXHOTEHHBIX MPOIeccoB. Cucmemmubvle UCCIe008aHUs Nepexoda K pecypcocbepezaioujel] u
KOHKYPEeHmocnocobnou sHepeemuke. buonocuueckoe pasznoobpazue u o6uopecypcel. Hayuonanvnvle uH@opmayuonuvie cucmembyl,
obecneuusarowue 00OCmMyn K UHGOpmMayuy no COCMOAHUIO OMOENbHLIX 8U008 U IKocucmem. OcHogbl IKOpeadburumayuy IKoOcCUcmem U cnocooos
O0pvObL ¢ bUonospexcoenusmu. Pexoncmpykyus MopcKux u HA3eMHbIX 9KOCUCTHEM.



JdemMoHcTpanuu

Tabmuuer u cxemsl: «3arps3HeHue atMocdepbl», «3arpsa3HeHue ruapocheps», «3arps3HeHue MmouBbl», «llapHUKOBBINH 3ddexT», «Ocodbo
OXpaHsieMbIe IPUPOIHBIE TEPPUTOPUI», «MOJeNH yIpaBIsieMOro MUpay.

Ob6opynoBanue: poTorpadguu oXxpaHseMbIX pacTeHUl 1 )KUBOTHBIX KpacHoii kauru Poccuiickort @enepanuu, KpacHoi KHUTH peruoHa.



IIVIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI 110 BUOJIOI'U HA YPOBHE CPE/JHEI'O OBIIET'O
OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATbBI

dI'OC COO ycranaBimuBaeT TpeOOBaHUS K pe3yabTaTaM OCBOCHHS OOYYAIOIIMMHUCS MPOTPaMM CPEIHEro o0IIero o0pa3oBaHUs: TUIHOCTHBIC,
MeTaIpeAMETHBIC U MPEAMETHBIE.

B cTpykType JMYHOCTHBIX pE3yJIbTATOB OCBOCHHS IMPOrPaMMBI IO OWOJOTHH BBIIEICHBI CJICAYIONIHE COCTaBISIONIUE: OCO3HAHUE
00yYarOIUMUCS POCCUHCKON TPa)TaHCKOW UJCHTUYHOCTHA — TOTOBHOCTH K CAMOPA3BUTHIO, CAMOCTOATEIBHOCTH U CAMOOIIPENICIICHUIO, Haluiue
momueayuu K oOydeHHIO OWOJIOTHH, yeleHanpaeieHHoe pasgumiue BHYTPEHHHX YOCSKICHUN JIMYHOCTH Ha OCHOBE KIIFOUYEBBIX LIEHHOCTEH M
HCTOPUYECKUX TPaJUuLUi pa3BUTUS OHUOJIOIMYECKOTO 3HAHUS, 20MOBHOCMb U CHOCOOHOCHMb OOY4YaloOlUXCsl PYKOBOACTBOBATHCS B CBOEH
JEeSITEIbHOCTH LI€HHOCTHO-CMBICIIOBBIMU  YCTAaHOBKAaMH, INPUCYLIUMH CHUCTEME OHOJIOTMYECKOTrO 0O0pa30BaHUsl, Haluyue mnpasoCco3HAHUs
9KOJIOTMUYECKOH KYJIBTYPBl, CHOCOOHOCMU CIMABUMb LIETU U CTPOUTH )KU3HEHHbIE TJIAHBI.

JlnyHOCTHBIE pE3yJbTAaThl OCBOCHHUS MPOTrpaMMbl MO OWOJOTHMU JOCTUTAIOTCA B €AMHCTBE Y4E€OHOM M BOCHUTATEIBHOM JEATEIHLHOCTH B
COOTBETCTBHUH C TPAAUIIMOHHBIMUA POCCUUCKUMH COLIMOKYIBTYPHBIMU, UCTOPUUYECKUMHU U TYXOBHO-HPABCTBEHHBIMU 1IEHHOCTSIMU, IPUHATHIMU B
oOIiecTBe TpaBUJIaMd W HOPMaMH TIOBEACHHUS U CIOCOOCTBYIOT IpOIlECCaM CaMOTO3HAHUs, CaMOBOCIHUTAHUS W CaMOPAa3BUTHSI, Pa3BUTHUS
BHYTPEHHEHN MO3UIMHU JIMYHOCTH, MAaTPUOTH3MA U YBAKEHMS K 3aKOHY M MPABOMOPSJIKY, YEJIIOBEKY TPY/Ja U CTapIIeMy MOKOJEHUIO, B3aUMHOTO
yBa)KeHHUS, OEPEIKHOTO OTHOILIEHUS K KYIbTYPHOMY HACIEIUIO M TPAIUIMsIM MHOTOHAIMOHAIBLHOTO Hapoaa Poccuiickoit denepanuu, mpupose
Y OKPYXaIoIIeH cpeje.

JluyHOCTHBIE pE3yNbTAaThl OCBOCHMS Yy4deOHOro mnpeamera «buosorus» mgOMKHBI OTpakaTh TOTOBHOCTh U CIOCOOHOCTH OOYYAIOIIUXCS
PYKOBOJICTBOBAThCSI C(OPMHUPOBAHHOW BHYTPEHHEW MO3UIMENH JIMYHOCTH, CHUCTEMOM IIEHHOCTHBIX OPUEHTAIMM, TO3UTHUBHBIX BHYTPEHHHUX
yOEXKIeHHU, COOTBETCTBYIOIIMX TPAJAUIIMOHHBIM IIEHHOCTSM POCCUMCKOTO OOIIECTBA, PACIIMPEHUE KU3ZHEHHOTO OMBITa M OMBITA JAESTEIHHOCTH
B MPOIIECCE peaTnu3allii OCHOBHBIX HAMPABICHUM BOCIIUTATEIBLHOM JAESITEIILHOCTH, B TOM YHCIIE B YaCTH:

l)rpamaﬂucoro BOCl'[I/ITaHI/IﬂIC(bOpMI/IpOBaHHOCTB rpancﬂchxoﬁ MIO3HUIINH 06yqa}0meroc;[ KakK AKTUBHOI'O n
OTBCTCTBCHHOI'O YJICHA pOCCHfICKOFO 06H_[CCTBa; OCO3HAaHHUC CBOUX KOHCTUTYIITMOHHLBIX IIpaB U O6H3aHHOCTCﬁ, YBAKCHHUC 3aKOHA U
IMpaBoNoOpsAaKa; TOTOBHOCTb K COBMECTHOM TBOp‘-ICCKOﬁ ACATCIIbHOCTH ITPHU CO3AaHUUN y"-IeGHBIX IIPOCKTOB,

pCHICHUN y‘-IeGHLIX 1 MO3HaBaTCJIbHBIX 3a7a4, BBIIIOJTHCHUHN OMOJIOTHYECKUX OKCIICPUMCHTOB;, CIIOCOOHOCTH OIIPCACIIATH COGCTBCHHYIO IIO3UIIHUIO
110 OTHOIICHUIO K SABJICHUAM

COBpeMeHHOﬁ JKU3HU U OOBSICHATH eé; YMCHUC YUYUTHIBATDH B CBOUX JEHUCTBUIX HeO6XOZ[I/IMOCTB KOHCTPYKTUBHOTI'O
B3aUMOJCUCTBUS TIOAEH C Ppa3sHbIMU y6e)K,Z[CHI/I$IMI/I, KYJIbTYPHBIMU HECHHOCTAMU U COLUAJIBHBIM IMOJIOKCHUCM,; TOTOBHOCTH K COTPYAHHUYCCTBY B
IIponecce COBMECTHOT'O BBITIOJIHCHHUA yqe6HBIX, IMMO3HABATCIIbHBIX U UCCIICAOBATCIBCKUX 3a4a4, YBAXXUTCIbHOI'O OTHOIICHUA K MHCHHUIO



OIMIOHEHTOB MpPHU OOCYXJIEHUU CIOPHBIX BOIPOCOB OMOJIOTMYECKOTO COAEp)KaHUS; TOTOBHOCTh K TyMaHUTAapHOW U BOJOHTEPCKOM
NEeATEIbHOCTH;

2) IaTPHOTHYECKOT0 BOCIIUTAHNS
c(OPMHPOBAHHOCTh POCCHUICKON T'PakKJAaHCKOW MACHTUYHOCTH, MATPHOTH3MA, YBRKEHHUS K CBOEMY HApOJy, YyBCTBa OTBETCTBEHHOCTH TEpeN
Ponunoii, ropnoctu 3a cBOM Kpai, CBOXO PonuHy, CBOM S3BIK M KYJBTYpPY, IPOIUIOE M HACTOSALIEE MHOTOHALMOHAIBHOrO Hapoja Poccuu;
LIEHHOCTHOE OTHOILIEHUE K MPUPOJHOMY HACJIEUIO U MaMATHUKAM IPUPOAbI, JOCTHKEHUSIM Poccuu B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTHIX,
TPYAE; CHOCOOHOCTh OLIEHUBATh BKJIAJl POCCUICKUX YUEHBIX B CTAHOBJICHUE U PA3BUTHE OMOJIOTUH, TIOHUMAHUS 3HAUYCHHs OMOJIOTUU B TIO3HAHU U
3aKOHOB NPHUPOJIbI, B )KU3HU YEJIOBEKA U COBPEMEHHOI'0 OOIIECTBa; MeHHas yOeKAEHHOCTh, TOTOBHOCTh K CIYXEHHIO U 3amure OTedecTsa,
OTBETCTBEHHOCTb
3a ero cynp0y;

3) IyXOBHO-HPABCTBEHHOT0 BOCIIUTAHUS:
OCO3HAHME AYXOBHBIX LIECHHOCTEN POCCHIICKOTO HAPO/Ia;
c(OPMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHMSI, STUYECKOTO TIOBEICHHUS;
CIIOCOOHOCTh OIEHMBATH CUTYAIlMI0O W MPUHUMATh OCO3HAHHBIC PEIICHUS, OPUEHTHPYICh HAa MOPAJbHO-HPABCTBEHHBIE HOPMBI M IIEHHOCTH;
OCO3HaHHUE JINYHOTO BKJIAJa B IOCTPOEHUE YCTOMUMBOTO OyAYIIETO;
OTBETCTBEHHOE OTHOIIEHHE K CBOMM pPOJIUTENSM, CO3/IaHUI0 CEMbM HAa OCHOBE OCO3HAHHOTO MPHUHATHS LEHHOCTEH CEMENHOW >KU3HU B
COOTBETCTBHUHM C TpaauLUsIMU Hapoaos Poccuu;

4)3CTEeTHYECKOT0 BOCTUTAHUS
ACTETUYECKOE OTHOILIEHHWE K MHpPY, BKIIOYas O3CTETHKY ObITa, HAy4YHOTO M TEXHUYECKOTO0 TBOPUYECTBA, CIOPTa, TPyAa, OOIIECTBEHHBIX
OTHOIIEHU; TOHWUMaHUE 3MOLMOHAIBLHOTO BO3JEHCTBUS KUBOM MPHUPOABI U €€ LIEHHOCTH; FOTOBHOCTh K CAMOBBIPAXEHHUIO B Pa3HbIX BUAAX
HCKYCCTBA, CTPEMIJIEHUE TIPOSABIIITh KAYECTBA TBOPUYECKOU JINYHOCTH;

5) pu3nyeckoro BocnuTaHus, opMHPOBAHHUSI KYJbTYPHhI 310POBbsI U IMOLIHOHAJIBHOI0 0JIATONIOTYYHsI:
MOHMMaHUE W peau3alys 3/70pOBOro M 0e30macHoro obpasa >KM3HM (370pOBOE MHUTAaHUE, COONIOJIEHHE TMTHEHWYECKHX IMpaBWJI M HOPM,
cOaTaHCUPOBAHHBIN PEXUM 3aHATUH M OT/AbIXa, peryispHas (u3ndeckas aKTUBHOCTh), OEpPEKHOr0, OTBETCTBEHHOTO U KOMIIETEHTHOTO
OTHOIIEHHUS K COOCTBEHHOMY (PM3MUECKOMY M TMCUXMUYECKOMY 370POBBIO; MOHUMAHUE LIEHHOCTH MPaBWJI WHAMBUIYAIBHOTO M KOJUIEKTUBHOTO
0€301MacHOT0 MOBE/IEHUS B CUTYalLlUAX, YIPOXKAIOIINUX 3/JOPOBBIO U KU3HU JIIOJIeH; OCO3ZHAHUE IMOCIEACTBUI M HETPUSATHS BPEIHBIX MPUBBIYEK
(ynorpebiieHus aJKoroisi, HAPKOTUKOB, KypeHus);

6) TPy10BOr0 BOCIIUTAHMSA:
TOTOBHOCTB K TPYJly, OCO3HAHHE LIEHHOCTH MacTepCTBa, TPYA0T00UE;
TOTOBHOCTb K aKTUBHOM JI€ATEIbHOCTH TEXHOJIOTUYECKON U COLIMAIIbHOM HAIIPABJIEHHOCTH,



CIOCOOHOCTh MHHMLIMUPOBATh, IUIAHUPOBAaTb M CaMOCTOSITEIbHO BBINOJIHATh TaKyl JESATEIbHOCTb; MHTEpEC K pa3IM4HbIM cdepam
npoeCCHOHATILHON NEesTEIBbHOCTH, YMEHHUE COBEpIIATh OCO3HAHHBINA BHIOOp Oynyiieil mpodeccun U pealn3oBbIBaTh COOCTBEHHBIE )KU3HEHHBIC
IUTaHBL, TOTOBHOCTD M CIIOCOOHOCTH K 00pa30BaHUIO M caMOOOPa30BAHUIO HA MPOTSHKEHUHU BCEH KHU3HU;

7) 3K0JIOTHYEeCKOT0 BOCIIMTAHUSA:
9KOJIOTMYECKU 11€71eC000pa3HOE OTHOIIEHHE K IIPUPO/E KaK UCTOUHHKY KU3HH Ha 3eMIie, OCHOBE €€ CyIIECTBOBAHMUS;
MIOBBILIEHUE YPOBHS AKOJIOTMUYECKON KYyJIbTYphl: IPUOOPETEHUE OIBITA IJIAHUPOBAHUS IOCTYIIKOB U OLIEHKH UX BO3MOJKHBIX MOCJIEACTBUN IJIs
OKpY’KaIOIIeH Cpeabl; OCO3HAHHE IJIOOAJBHOIO XapaKTepa HJKOJOTMYECKUX MpoOJieM M IyTed UX PpEIICHUs; CHOCOOHOCTh HCIIOJIb30BAaTh
npuobperaemMble NMPU U3YYEHUU OMOJOTHM 3HAHHMS W YMEHHS IpPU PEHICHUHU MPOOJieM, CBA3aHHBIX C PAlMOHAIBHBIM HPUPOAONOIH30BAHUEM
(coOntoieHne mpaBuil TOBEACHMSI B IMPHUPOJAE, HANpPaBICHHBIX HAa COXPAHEHHWE PAaBHOBECUS B JKOCHCTEMaX, OXpaHy BHUJOB, 3KOCHCTEM,
O6uocdepsl); aKTUBHOE HETIPHUITHE EHCTBUIA, MPHHOCSIIUX BPE OKPYKAIOLICH MPUPOJHON Cpesie, yMEHHE MPOTHO3UPOBATh HEOIAronpusTHHIE
9KOJIOTUYECKUE TIOCIEACTBUS IpEeIIPUHUMAEMbIX JEWCTBUI M MpeloTBpalliaTh MX; HaJW4Me Pa3BUTOTO 3KOJOIMYECKOI'O MBILIUICHUS,
9KOJIOTUYECKOM KYJbTYpPbI, ONbITA AEATEJIBHOCTH HKOJIOTMYECKOM HAalpaBIEHHOCTH, YMEHHS PYKOBOJCTBOBATHCS MMM B II03HABATENIbHOM,
KOMMYHHMKATUBHOM U COLIMAJIbHON MIPAKTHKE, TOTOBHOCTH K YUaCTHUIO B IPAKTUYECKON AESITEIbHOCTH IKOJIOITMYECKOM HAIIPaBIEHHOCTH;
8) HeHHOCTH HAYYHOI 0 MO3HAHHUS:
c(OPMHUPOBAHHOCTH MHUPOBO33PEHUS], COOTBETCTBYIOILEIO COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAYKH M OOLIECTBEHHOW NMPAKTUKHU, OCHOBAHHOTO
Ha JIMajore KyJibTyp, CIIOCOOCTBYIOIIETO OCO3HAHUIO CBOET0 MECTa B MOJIMKYJIBTYPHOM MHpPE; COBEPIIEHCTBOBAHUE S3BIKOBOM M UUTATENbCKON
KYJIbTYpPBI KaK CPe/ICTBa B3aUMOJICHCTBUS
MEX]y JIFOIbMU M NTO3HAHUS MUPA; TOHUMaHUE crienu(UKU OMOJIOTHH KaK HayKH, OCO3HaHMs €€ poiiu B (OpMUPOBAHUH
palMOHAIBFHOTO HAYYHOTO MBIIIICHHS, CO3/1aHUM 1IEJIOCTHOTO MPECTaBICHUs 00 OKPY)KAIOIIeM MUpPE Kak O €IMHCTBE MPUPOJBI, YellOBeKa U
oOmiecTBa, B INO3HAHUM HPUPOJHBIX 3aKOHOMEPHOCTEM M pEIIeHWH MpOoOJIEM COXpaHEHUs MPUPOAHOIO paBHOBECHs; YOekKIAEHHOCTh B
3HAYUMOCTH OHWOJIOTMM JUISI COBPEMEHHOM HUBMWIM3ALMHU: OOECIEYEHMs] HOBOI'O YPOBHSI Pa3BUTHS MEIUIMHBI, CO3JaHHE MEepPCHEKTHUBHBIX
OMOTEXHOJIOTHM, CIIOCOOHBIX pellaTh PECYpCHbIE MPOOIEMbl Pa3BUTHUS YEIOBEUYECTBA, MOUCKA MyTEH BBIXOJA U3 I100AJBbHBIX 3KOJOTHYECKUX
npobsiieM U obecreyeHusl nepexojia K yCTOWYMBOMY Pa3BUTHUIO, PAllMOHAIBHOMY MCIIOJIB30BAaHUIO MPUPOJHBIX PECYPCOB U (POPMHUPOBAHUIO
HOBBIX CTAHJAPTOB XKM3HH; 3aUNHTEPECOBAHHOCTh B MOJYYEHUH OMOJIOTMYECKUX 3HAHUN B LEJSIX MOBBIIIEHUS OOIIeH KylIbTYphl, €CTECTBEHHO-
HAayYHOM TPAaMOTHOCTH, KaK COCTaBHOM 4YacTW (PYHKIHMOHAIBHON TI'PaMOTHOCTH OOydaromuxcs, (GopMUpyeMOM HpH H3y4yeHUU OHOJIOTHH;
MIOHMMaHHE CYHITHOCTH METOJOB INO3HAHMS, MCIOJb3YyEeMBIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HCIIOJIb30BATh IOJIydyaeMble 3HAHUS IS
aHaJIM3a U OOBSCHEHHUS SIBIICHUM OKPYXKAIOIIEro MUpa M MPOMCXOIAIINX B HEM M3MEHEHWH, YMEHHE JieslaTh 00OCHOBaHHbIE 3aKJIIOUEHUS Ha
OCHOBE HayuHBIX ()aKTOB M MMEIOLIUXCS JaHHBIX C LENbIO MOJTY4YEHUS JOCTOBEPHBIX BBIBOJOB; CIIOCOOHOCTh CAMOCTOSITENILHO HCIOIb30BATh
OMO0JIOTNYECKHE 3HAHUS JUIsl PEIeHUs
po0JIeM B peabHbBIX KU3HEHHBIX CUTYaLUAX; OCO3HAHHE IEHHOCTH HAyYHOH 1€ TeIbHOCTH, FTOTOBHOCTh OCYILIECTBIISATH MPOEKTHYIO U

UCCIIEIOBATENbCKYIO JI€ATEIbHOCTh WHIUBUAYAIbHO M B TPYIIE, TOTOBHOCTh U CIOCOOHOCTh K HEMPEpPhIBHOMY OOpa3oBaHUIO U
caMo00pa30BaHUIO, K aKTUBHOMY IMOJIYYE€HHIO HOBBIX 3HAHUH MO OMOJIOTHH B COOTBETCTBUU C KU3HEHHBIMHU MOTPEOHOCTSIMH.



METAINIPEIJMETHBIE PE3YJIbTATBI

MertanpeameTHble pe3yiabTaTbl OCBOEHHUS ydeOHOro mnpeamera «buOOTHS» BKIIOYAIOT: 3HAYUMBIE Ui (OPMHUPOBAHUS MHUPOBO33PEHUS
o0yyaroluXxcsi MEKXIUCIHUIUIMHAPHBIE (MEXIpeIMeTHbIe) OOLIeHaAYYHbIE MOHSITHS, OTpaXkarollhe IeJIOCTHOCTh HAyYHOW KapTUHBI MHUpa U
crenuuKy METOJIOB TO3HAHUS, UCIOJIh3YEMbIX B €CTECTBEHHBIX HayKax (BEIIECTBO, SHEPTHUS, SBJICHHE, MPOIECC, CUCTeMa, HAyYHBIH (akKT,
MIPUHIINIL, TUTIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpHUs, HCCICIOBAaHUE, HAOIIOJIECHUE, U3MEPEHHE, SKCIIEPUMEHT U APYTUe); YHUBEpPCaIbHBIC
yueOHble AeicTBUS (TI03HAaBaTeNbHbIE, KOMMYHUKATHBHBIE, PETYIISITUBHbIE), oOecnieunBaromue GpopmMupoBanue GyHKINOHATHLHON IPaMOTHOCTH
U CONHMALHOM KOMIICTEHIIMM  OOYyYalomIMXCs; CIIOCOOHOCTh  OOYYAIOIIMXCS  WCIOJIh30BaTh  OCBOCHHBIC  MEXKIUCHIUIUITMHAPHBIC,
MHUPOBO33PEHYECKUE 3HAHUS U YHUBEPCAJIbHbIE yueOHbIE ACUCTBUS B I03HABATEIbHON U COLMAJILHON MTPaKTHKE.

B pesynbrate m3ydeHuss OWOJIOTHMM Ha YpPOBHE CpeAHEro oOmero oOpa3oBaHus y oOydaromierocss OyayT chopMHpOBaHBI TTO3HABATEILHBIC
YHHUBEpCcaJbHble Y4YeOHbIE AEWCTBUS, KOMMYHUKATHUBHBIE YHHBEpCAJIbHbIE yueOHBbIE IEHCTBUS, PETYJATUBHBIE YHHMBEpCAJIbHbIE YyueOHBIE
NeHCTBHS, COBMECTHASI IEATEIbHOCTb.

MeTtanpeameTHble pe3ynbTaThl OCBOSHHS MPOTrPaMMbl CPETHETO O0IIET0 00pa30BaHus JOHKHBI OTPAXKATh:

OBi1aieHHe YHMBEPCAIbHBIMH YUeOHBIMH M03HABATEIbHBIMH 1€ CTBUSIMU:

1)6a30Bble JIorMYecKue AelCTBHS: CAMOCTOSTEILHO (POPMYIMPOBATH U aKTYaJTU3UPOBATH MPOOJIEMY, paCCMaTPUBAThH €€

BCCCTOPOHHE; HCIIOJB30BATH IIPU OCBOCHHUU 3HAaHUMN HpI/IéMH JJOTHYCCKOT'O MBIIIJIICHUA (aHaJ'H/I3a, CHUHTEC3a, CpAaBHCHMHA, KHaCCI/I(I)I/IKaLII/II/I,
O606H.I€HI/I$I), PaCKpbIBaTh CMBICJI OMOJIOTUYECKUX ITOHSITHI (BLII[GJ'IHTL HUX XapaKTCPHBIC TPU3HAKHU, YCTAHABJIIMBATL CBA3U C APYIr'UMHU
HOHSITI/ISIMI/I); OMpPCACIIATh LCIN ACATCIbHOCTH, 3aJaBasd MapaMCTPbl U KPUTCPUHU HUX OOCTHIKCHUS, COOTHOCUTL PE3YJIbTATbl ACATCIBHOCTU C
IIOCTAaBJICHHBIMU LCJIIMH,; UCITIOJIB30BATh OMOJIOrMYECKUE TOHSTHS JUIA OOBACHEHHS (1)3KTOB U SIBIICHHI KHUBOM IIpUPOAKI;

CTPOUTHL JIOTUYCCKUC PACCYKICHUA (I/IH,ZLYKTI/IBHBIC, ACAYKTUBHBIC, II0 aHaHOFI/II/I), BBIABJIATH 3dKOHOMCPHOCTHU W IMPOTHBOPCYHA B
paccMaTpruBaACMbIX ABJICHHUAX, q)OpMYJ'II/IpOBaTI) BBIBOJIbI MW 3aKJIIOYCHUSA; MNPHUMCHATH CXEMHO-MOJCIIBHBIC CPCACTBA [JIA MPCACTABICHUA
CYIICCTBCHHBIX CBsA3€il W OTHONICHUM B HN3Yy4aCMBIX OMOJIOrHYSCKUX O6’B€KTaX, a TaK¥XeE HpOTHBOpqu/Iﬁ pasHoro poaa, BBIABIICHHBIX B
Pa3IUYIHBIX I/IH(i)OpMaHI/IOHHI)IX HCTOYHUKAX, p33pa6aTI)IBaTI) IJI1aH PCIICHUA npo6neM51 C y‘IéTOM aHajlIn3a UMCIOMINXCA MaTCPUAJIbHBIX

U HECMATCPHUAJIBHBIX PCCYPCOB; BHOCUTH KOPPCKTUBELI B ACATCIIbBHOCTD, OLICHUBATH COOTBCTCTBUC PC3YJILTATOB LCIIAM,
OIICHUBAThL PUCKU MOCJIEICTBUI ACATCIIBHOCTH; KOOPAUHHUPOBATH U BBITIOJIHATDH pa60Ty B YCJIOBHAX pCAJIbHOTO, BUPTYAJIBHOI'O U
KOM6I/IHI/Ip0BaHHOI‘0 B3aHMOHCﬁCTBHH; pa3BUBAaTh KPCATUBHOC MBIIIIJICHUC ITPU PCIICHUU KU3HCHHBIX HpO6HCM.

2)0a30Bble HCCJIEI0BATENbCKHE JAeWCTBHS: BIAJCTh HABBIKAMH Yy4eOHO-MCCIIEIOBATEILCKOW M TPOEKTHOW EATeTbHOCTH, HaBBIKAMHU
paspenieHus mpodieM, CTOCOOHOCTHI0O U TOTOBHOCTHIO K CAMOCTOSATEILHOMY MOMCKY METOJIOB PEIICHHS MPAKTHYECKUX 3a]1a4, MPUMEHEHUIO
Pa3IMYHBIX METO/OB ITO3HAHUS;



UCIIOJIb30BaTh PA3JIMYHbIE BUJABI JIEATEIHHOCTH IO TMOJTYYEHHIO HOBOTO 3HAHMS, €ro MHTEpPIpETaluu, MpeoOpa3oBaHUIO U NPUMEHEHUIO B
Y4eOHBIX CHTYalHsIX, B TOM YHUCIIC TPU CO3JaHUU YYEOHBIX M COIMAIBHBIX MPOCKTOB; (OPMUPOBATH HAYYHBIA THUIl MBIIUICHUS, BIAJETh
HAaY4YHOU TEPMUHOJIOTUEN, KIIFOUEBBIMU

MOHATUSIMH U METOJIaMU; CTaBUTh U (DOPMYIUPOBATH COOCTBEHHBIE 331a4U B 00Pa30BaTEIbHOM NEATEIILHOCTH U

YKU3HEHHBIX CUTYalUsX; BBIABIATH IPUUYMHHO-CIIEICTBEHHBIE CBSI3M M aKTyaJM3UpOBaTh 3aJady, BbIABUIAaTh TMIIOTE3Yy €€ pELICHUs, HAXOAUTh
apryMeHThl JJisi JOKa3aTelIbCcTBAa CBOMX YTBEPXKACHHUH, 3aaBaTh IMapaMeTpbl U KPUTEPUM PEUICHUS; aHAIM3UPOBATH IOJIYYEHHBIE B XOJI€
pelieHus 3a/1auu pe3yIbTaTbl, KPUTUUYECKU OLICHUBATh

UX JOCTOBEPHOCTb, NMPOTHO3UPOBATH HW3MEHEHHE B HOBBIX YCIOBHSX; JaBaTh OLIEHKY HOBBIM CHTYal[UsiM, OLICHUBATh
MPUOOPETEHHBIN OTIBIT;

OCYILECTBIIATH LI€JICHAIIPABJICHHBII MOMCK ITEPEHOCA CPECTB U CIIOCOOOB JeHCTBUS B
poeCCHOHATIBHYIO CPEY; YMETh MEPEHOCUTH 3HAHHS B TO3HABATEIBHYIO U IPAKTUYECKYIO 00JIaCTH
KHU3HENEATSIFHOCTH; YMETh HHTETPUPOBATh 3HAHUS M3 Pa3HBIX MPEIMETHBIX 001acTei;

BBIJIBUT'aTh HOBbIE UJIEH, PEAaraTb OpUrHHAIbHbIE TOJIXObl U PELLICHHS, CTABUTh

po0JIeMbl U 33Ja4u, IOMyCKaroIUe aJbTepHATUBHbIE PELICHHUS.
3) padora c nunpopmaunmeii:
OpPUEHTHPOBATHCS B Pa3IMUHBIX MCTOYHMKAX HMH(pOpMaluu (TeKcTe y4eOHOro mnocoOus, Hay4HO-IOMYJSIPHOM JuTepaType, OMOJIOTMYECKHX
CIIOBapsIX M CIIPaBOYHUKAX, KOMIIBIOTEpHBIX Oa3ax JaHHBIX, B MHTepHeTe), aHanu3upoBaTh HH(GOPMALMIO PA3IMYHBIX BHJIOB U (GopM
MIPE/ICTAaBICHMS], KPUTUYECKU OLIEHWBATh €€ JOCTOBEPHOCTh M HENPOTUBOPEUMBOCTH; (POPMYIMPOBATH 3aMpOChl M MPUMEHSATH pa3iIHyYHbIE
METO/IbI NP MOUCKE U 0TOOpE
Oouosnornuyeckord uH(poOpMaluu, HEOOXOAUMOW [UIsl BBINOJHEHUS YYEOHBIX 3a/4ay; MPHOOpeTaTh OMNbBIT HCIOJIb30BaHUS HH(OPMALMOHHO-
KOMMYHHUKATHBHBIX TEXHOJIOTHH,
COBEPILLIEHCTBOBATh KYJbTYpPY AKTMBHOTO HCIOJb30BAHUS PAa3IMYHBIX MOMCKOBBIX CHCTEM; CAMOCTOSTENILHO BBIOMPATh ONTUMAIBHYIO (OpPMY
MpeicTaBIeHHs] OMOJIOTUYECKOM
uHpopManuu (CXeMsbl, rpaduku, TuarpamMMbl, TaOJIUIbI, PUCYHKH U JPYroe); UCIOIb30BaTh HAyYHBIN S3BIK B KaUueCTBE CpeACTBa MpH padoTe ¢
Oouosiornyeckoil MHGOpMaIME: MPUMEHATh XMUMHUYEeCKHe, (PU3MYECKHe W MaTeMaTH4eCKWe 3HAaKU U CUMBOIBI, (opMysbl, abOpeBuaTypy,
HOMEHKJIATYpy, HMCIIOJIb30BaTh U INPeoOpa3oBbIBaTh 3HAKOBOCHMBOJIMYECKHUE CPEJICTBA HArJISIIHOCTH; BJIQJETh HABBIKAMH DPACHO3HABAHUS U
3a1uThl HH(pOpPMaLUU, HTHPOPMAITUOHHOMN
0€301aCHOCTH JIMYHOCTH.
OBiajeHne YHMBePCAJIbHBIMH KOMMYHMKATHBHBIMHU 1€l CTBUSIMMU:

1) o0LIeHNne: OCYIIECTBIATh KOMMYHUKALIMU BO BceX cepax *KU3HU, aKTUBHO Y4aCTBOBAThH B JHAJIOTE WM TUCKYCCHH 10 CYHIECTBY
oOcyxxgaeMol TeMbl (yMEHME 3ajlaBaThb BOIPOCHI, BBICKA3bIBATh CYXJACHHS OTHOCUTENILHO BBIMOJIHEHHS MpelaraeMoil 3ajJaud, YYUTHIBATh



MHTEPEChl U COTJIACOBAHHOCThH MO3ULUNA APYrUX YYaCTHUKOB JUAJIOra WJIM JAMCKYCCHH); paclio3HaBaTh HeBepOalbHBbIE CpPEACTBAa OOIICHMS,
MMOHWMATh 3HAYCHHE COIMATBHBIX 3HAKOB, MPEINOCHUIOK BO3HUKHOBEHHUS KOH(IMKTHBIX CUTYallUd, YMETh CMATYaTh KOH(IHUKTHI U BECTH
MEePErOBOPHI;

BJIQ/IETh PA3IUYHBIMHU CIIOCOOaMU OOILIEHUS U B3aUMOJICHCTBUS, TOHUMATh HAMEPEHUS IPYTUX JIFOJIeH, IPOSBIATh YBAKUTEIHLHOE OTHOLICHHE K
coOecelHUKY M B KOpPpEeKTHOW ¢opMe (GopMyIHpoBaTh CBOM BO3paXEHHs; Pa3BEPHYTO W JIOTUYHO H3JIaraTb CBOK TOUKY 3pEHHS C
HCII0JIb30BAHUEM SI3IKOBBIX

CpPEICTB.

2) COBMeCTHAasl 1esITeIbHOCTb: IOHUMATh U HCIOJIb30BaTh IPEUMYIIECTBA KOMaHIHON U MHAWBHUIYabHON paboThl MpU pelIeHUH
OHMOJI0rMYecKOi mpoOieMbl, 000CHOBBIBATH HEOOXOIUMOCTh MPUMEHEHHSI TPYHIOBBIX (POPM B3aUMOACHCTBUS MPHU PELICHUH Yy4eOHOH 3amauu;
BBIOMpATh TEMATHUKY M METOABI COBMECTHBIX JCHCTBHI ¢ y4€TOM OOLINX UHTEPECOB U

BO3MOKHOCTEH KaXXa01r0 4JICHAa KOJIJICKTHBA, IIPUHUMATb LCIIN COBMECTHOM ACATCIIbHOCTH, OPIraHU30BbIBATh U KOOPAUHHUPOBATH JEUCTBUS 1O €&
JOCTHMOKCHHUIO: COCTABJIATH IIJIaH ﬂCﬁCTBHﬁ, pacupeacisiTb poju € y‘{éTOM MHEHHI Y4aCTHUKOB, O6Cy>KI[aTB PE3YyJIbTAThL COBMECTHOM pa6OTBI;
OLCHUBATh KAY€CTBO CBOCT'O BKJIa[ld U KaKAOTI'0 YIaCTHHKA KOMAaH/IbI B 06H.[HI>1 pe3yibTar

110 paBpa6OTaHHBIM KpUTCpUAM; IIpCAjiaraTb HOBBIC IIPOCKTHLI, OLCHUBATb NACHU C IIO3UIINH HOBU3HbI, OPUT'MHAJIbHOCTH,
HpaKTHHeCKOﬁ SHAYMMOCTH; OCYIICCTBJIATH IO3UTHUBHOC CTPATCITHUCCKOC IMTOBEACHNEC B PA3JIMYHBIX CUTYyallUAX,

MPOSIBJISTE TBOPUYECTBO W BOOOpakeHHE, ObITh HMHUIIMATUBHBIM. (OBjajJleHHe YHHBEPCAJbHBIMH PeryJjsiTHBHbIMH
JNeHCTBUSAMMU:

1)caM00praHn3aunﬂ: HCIIOJIb30BaTh OMOJOTHYECKHE 3HAHMS JJIs1 BBIABJIICHUSA Hp06HeM " UX PCIICHUS B

KHU3HCHHBIX H y‘Ie6HLIX CUTYyalluAIX; BLI6I/IpaTL Ha OCHOBE OMOJIOTMYECKHMX 3HAHUU HCJICBBIC U CMBICIIOBBIC YCTAHOBKH B CBOUX JEUCTBUSAX U
MOCTYIIKax IO OTHOIICHHUIO K JKMBOM npupoae, CBOEMY 3J0pPOBbIO U 3JOPOBLIO OKPYKAIOIIUX; CAMOCTOATCIIBHO OCYIICCTBIIATL ITIO3HABATCIIbHYTO
ACATCIIbHOCTD, BBIABJIATH HpO6J’I€MLI, CTaBUTb H (l)OpMy.]'II/IpOBaTB COOCTBEHHBIC 3aga4du B O6pa30BaTeJ'ILHOI71 JACATCIIBHOCTH M XW3HCHHBIX
CUTYyallUAX; CAMOCTOATCIIBHO COCTABJIATH IIJIaH pCHICHUSA HpO6J'I€MBI C y‘IéTOM HMCIOIIUXCA pECYypCOB,

COOCTBEHHBIX BO3MOKHOCTEH U HpeHHOqTCHHﬁ; JAaBaTb OIICHKY HOBbBIM CUTYAILIUAM,

pacliipsiaTb paMKU y"-IC6HOFO npeaMeTa Ha OCHOBC JIMYHBIX HpCIlHOqTCHHﬁ; JenaTh OCO3HAHHBIN BBI60p, APpTYMCHTUPOBATL €TO, 6paTL
OTBCTCTBCHHOCTD 3a PCHICHUC,; OLICHUBATDH HpH06pCTéHHLIf/'I OIIBIT,

CHOCOOCTBOBATh (POPMHUPOBAHUIO U MPOSBICHUIO IIMPOKON SPYJUIIMU B Pa3HBIX 00JIACTIX
3HAHUM, TOCTOSTHHO MOBBIIIATH CBOM 00Pa30BaTEIbHBIN U KYJIbTYPHBIN YPOBEHb.

2) CAMOKOHTPOJIb: JaBaTh OIEHKY HOBBIM CHTyallWsM, BHOCHTH KOPPEKTHBBI B JIEATCILHOCTD,
OIICHUBATH

COOTBETCTBHE PE3YJIbTATOB IIEJISIM; BJIa/I€Th HAaBbIKAMU MIO3HABATENBbHOM pedIeKCHH KaK OCO3HAHUS COBEPIIAEMbIX NEHCTBUI



U MBICIUTENbHBIX MPOIECCOB, UX PE3YIbTATOB U OCHOBAHMM, MCIOJIB30BATh MPUEMBI pedIeKCUU IJIl OLUEHKU CUTYallud, BHIOOpA BEPHOTO
pEILIEHUs; YMETh OLIEHUBAaTh PUCKU U CBOEBPEMEHHO IPUHUMATh PELICHUS MO UX CHUKEHUIO; IPUHUMATh MOTHUBBI U apryMEHTHI APYTUX IpU
aHaJIN3€ PE3yJIbTAaTOB JEATEIbHOCTH;

3) npuHsiTHe ce0s1 M APYTUX: IPHHAMATH CeOsl, TOHMMas CBOM HEIOCTATKH U JOCTOMHCTBRA,
MPUHUMATh MOTHBBI U apTYMEHTHI IPYTHX IIPU aHAIHU3€E Pe3yIbTaToOB ACSITeIbHOCTH; IPU3HABATH CBOE MIPABO U MPABO JAPYTUX HA OMIUOKU;
pa3BUBATh CIIOCOOHOCTh TOHUMATh MUP C MO3UIMH APYrOro YeJIOBEKa.

INPEAMETHBIE PE3YJIBTATbBI

[IpenmeTHbIe pe3ynbTaThl OCBOSHHS COJepKaHus yueOHoro npenmMeTa «bronorus» Ha yriryOJEHHOM ypOBHE OPHUEHTHPOBAHBI Ha 0OeCIIeueHne
npoduibHOr0 00y4YeHHs o0ydaronuxcs Ouosoruu. OHHM BKIIIOYAIOT: CHiCH(UYECKHE JUIsi OMOJIOTHM HAaydHBIC 3HAHHS, YMEHHUS U CIOCOOBI
NEHCTBUM IO OCBOEHMIO, MHTEPIPETALMU U TPEOoOPa30BaHUIO 3HAHUMN, BUJIBI I€ATEIBHOCTH M0 MOJYYEHUIO HOBBIX 3HAHUN U UX ITPUMEHEHHUIO B
Pa3IMYHbIX YUEOHBIX, a TAKKE B pEaJIbHBIX )KU3HEHHBIX CUTyalusax. [IpenMerHblie pe3yabTaThl IPeICTaBICHbI 10 TOJaM U3yYeHUsl.
[IpenmMeTHBIE pe3ynbTaThl OCBOEHUS yueOHOro npeamMera «buonorus» B 10 kaacce n0MKHbBI OTPAKATh!
c(OPMHUPOBAHHOCTh 3HAHUM O MECTE U POJIU OMOJIOTUH B CUCTEME €CTECTBEHHBIX HAayK, B (POPMUPOBAHMH €CTECTBEHHO-HAYYHON KapTUHBI MUPA,
B [IO3HAHWUU 3aKOHOB IPUPOJIbl U PELICHUHU MPOOJIEM PALMOHAIBHOIO MPUPOAONOIb30BAHNUS, O BKJIA/e POCCUHCKUX U 3apyOeKHBIX YUEHBIX B
pa3BuTHE OHOJIOTHU; BJIAJEHHUE CUCTEMOW OMOJIOTMYECKUX 3HAHUM, KOTOpas BKJIOYAET: OCHOBOIIOJArarouifie OMOJIOrMYecKue TEPMHMHBI U
MOHATHUS (3KU3Hb, KJIETKa, OPraHu3M, MeTado0JI3M, TOMEOCTa3, CAMOPETYJIsLUs, CaMOBOCIIPOU3BEICHHUE, HACIEACTBEHHOCTh, U3MEHYMBOCTb,
pocT u pa3BuTue), Ouonorudyeckue Teopun (kierouHas Tteopusi 1. IlIBamna, M. Illneiinena, P. BupxoBa, XpomocomMHas Teopus
HacnenctBeHHoctu T. Moprana), yuenus (H. V. BaBunoBa — o mieHTpax MHOroo0Opasusi U NMPOUCXOKIACHUS KYJIbTYPHBIX PAacTEHHi), 3aKOHBI
(enmHOOOpa3Msi MOTOMKOB NEPBOTO MOKOJIEHUS, PACIEIUIEHNs, YACTOThl TaMeT, He3aBUCUMOro HacienoBaHust I'. MeHaens, roMoJ0oru4ecKux
psAA0B B HacnencTBeHHOM n3menunBocty H. Y. BaBunosa), npuHIUIbI
(KOMILJIEMEHTapHOCTH ); BJIa/ICHHE OCHOBHBIMHM METO/IaMU HAyYHOTO [MO3HAHUs, UCIIOIb3yEMbIX B OMOJIOTHYECKUX
MCCIIETOBaHMX JKHUBBIX OOBEKTOB (OMUCaHKe, U3MEpEHUE, HAaOI0/IeHUE, SIKCIIEPUMEHT); YMEHHE BBIJENATH CYIIECTBEHHbIE TPU3HAKU: BUPYCOB,
KJIETOK MPOKapHOT U 3YKApHOT,
OJTHOKJIETOYHBIX U MHOTOKJIETOUYHBIX OPraHU3MOB, B TOM UHCIIe OaKkTepHii, rpuOOB, pacTeHUH, )KUBOTHBIX U Y€JIOBEKa, CTPOCHUS OPraHOB U
CHCTEM OpraHOB PaCTEHMI, ’KUBOTHBIX, YEJIOBEKA, IPOLIECCOB KU3HEAEATEIHLHOCTH, POTEKAIOIINX B OPraHU3Max pacTeHUH, )KUBOTHBIX U
YenoBeKa, OMOJIOrMUecKUX MpoIeccoB: oOMeHa BellecTB (MeTaboIn3M), MpeBpalleHHs SHEPTur, OpOKEeHUs, aBTOTPO(HOTO U reTepoTpodGHOTO
TUIOB MUTaHUA, (POTOCHHTE3a M XEMOCUHTE3a, MUTO3a, Mel03a, raMeToreHe3a, HMOpUOreHesa, MOCTAIMOPHOHAIBHOTO pa3BUTHS,
Pa3MHOKEHU S, UHAUBUIyaJIbHOTO PAa3BUTHSI OpraHu3Ma (OHTOreHe3a), B3aUMOJIEHCTBUS T€HOB, 'eTepo3nca, HCKyCCTBEHHOTO 0TO0pa;
YMEHHUE YCTaHABJIMBATh B3aUMOCBS3H MEXK/ly OPTaHOMIaMH KJIETKU U UX (PyHKIUSAMH,



CTPOEHUEM KJIETOK pa3HbIX TKaHEH M MX (YHKLUUSAMH, MEXIy OpraHaMu M CHCTEMaMM OpPraHOB Yy PACTEHWM, KMBOTHBIX M 4YEJIOBEKAa M X
(GYHKIMAMEU, MEXKIy CUCTEMaMH OPraHoB M UX (DYHKIHMSIMH, MEXKAY dTarmaMd oOMEHa BEUIECTB, 3TAallaMH KIETOYHOTO LUKJIA U >KU3HEHHBIX
IIUKJIOB OPTaHU3MOB, ATallaMH SMOPHUOHAIBHOTO Pa3BUTHS, TEHOTUTIOM U (PEHOTUIIOM, (PEHOTHIIOM M (haKTOpaMH CPeIbl OOUTAHUS;
YMEHHE BBISABIATH OTIMUUTENbHbBIE IPU3HAKH KUBBIX CUCTEM, B TOM UUCJIE PACTEHUH,

KHMBOTHBIX U YEJIOBEKAa; yMEHUE UCII0Ib30BaTh COOTBETCTBYIOLINE aPTyMEHThI, OMOJIOTHYECKYIO TEPMHUHOJIOTHIO U
CHUMBOJIMKY Ul JI0Ka3aTeJIbCTBA POACTBA OPraHU3MOB pPa3HbIX CUCTEMATHUYECKUX TPYII; YMEHHE pelaTb OMOJIOTMYECKUE 3a/laul, BBIABIIATH
IIPUYMHHO-CJIEICTBEHHBIE CBA3H MEXY
UCCIIelyeMbIMH OMOJIOTMUYECKUMH MTPOLECCaMU U SBJICHUSMM, A€IaTh BbIBOJbI M IPOIHO3bI HA OCHOBAHUU MOJIYYEHHBIX PE3yJIbTATOB; YMEHHE
BBINOJIHATG JIAOOPATOPHBIE U IPAKTUYECKHE PA0OThI, COOJIIOIATh ITpaBUiIa MIPH

pabote ¢ yueOHbIM U 1a00paTOpHBIM 000PYIOBAHUEM; YMEHHE BbIJIBUT'ATh TUIIOTE3bI, IPOBEPSITh UX HIKCIEPUMEHTAIBHBIMU CPEJCTBAMH,
bopMynHpys 1eNb HWCCIEAOBAaHUS, aHAIM3UPOBATh TIIONYYEHHBIC pE3yNIbTaThl M JIeJaTh BBIBOJABI; YMEHHE Y4YacTBOBaTh B y4eOHO-
HCCIIEIOBATENLCKOW paboTe MO0 OMOJOrMM, SKOJOTUM M MEIWIMHE, NMPOBOAMMON Ha 0a3e MIKOJBHBIX HAYYHBIX OOLIECTB, W IyOJINYHO
MIPECTABIIATH IMOy4YECHHBIE PE3yJIbTAaThl HA YUEHUYECKUX KOH(EPEHINIX; yMEHUE OIEHUBATh STHUECKHE aCIIEKThl COBPEMEHHBIX MUCCIIEIOBAaHUN
B oOjactu OMOJIOTMM M MEIUIMHBI (KJIOHUPOBaHHME, UCKYCCTBEHHOE OIUIOAOTBOPEHME, HAINPABICHHOE H3MEHEHHWE I'€HOMa U CO3JaHue
TPAHCTEHHBIX OPTaHU3MOB); YMEHHE OCYILIECTBIISATH OCO3HAHHBINA BBIOOP Oyymei mpodecCHOHATbHON AEATEIbHOCTH B
o0nacT OHMOJIOTMH, MEAMIMHBI, OWOTEXHOJIOTUH, BETEPUHAPUHU, CEIBCKOIO XO3SHCTBA, MHILEBONH NPOMBIIUIEHHOCTH, YIIyOIsaTh
MO3HABATENIbHBIA HMHTEPEC, HAMpPaBJICHHBI Ha OCO3HAHHBIM BBHIOOP COOTBETCTBYIOIIEH Npodeccur U TPOJOIDKEHHE OHOJIOTHYECKOTO
00pa3oBaHMs B OpraHU3AIMIX CPEAHETO MPO(PECCHOHATIEHOTO U BBICIIETO 00pa30BaHMsI.
[IpenmeTHble pe3ynbTaThl OCBOCHUS yueOHOro npenmera «buonorus» B 11 knacce 10MKHBI OTPaXkaTh:
c(OPMHPOBAHHOCT 3HAHUHN O MECTE U POJIM OMOJIOTHU B CHCTEME €CTECTBEHHBIX HAayK, B (OPMHUPOBAHUHN COBPEMEHHOM €CTECTBEHHO-HAYYHOM
KapTUHbl MHUpPA, B TO3HAHUM 3aKOHOB MPHUPOJBl U PEUIEHHH 3KOJOIMYECKMX MpoOJeM 4YeloBEeYecTBa, a TaKXKe B PEIIEHUH BOIPOCOB
palMoHaIBFHOIO IPUPOAOIOIB30BAHUS, U B (POPMUPOBAHUH LIEHHOCTHOI'O OTHOILICHHUS K IPUPOE, OOIIECTBY, YEIOBEKY, O BKJIAJ€ POCCUICKUX U
3apyOeKHBIX YUEHBIX-OUOJIOTOB B pa3BUTHE OMOJIOTHH; YMEHUE BIa/I€Th CUCTEMOI OMOIOTMYECKUX 3HaHUN, KOTOpasi BKJIIOUAET ONpeesieHus u
MOHMMAaHHUE CYIIHOCTH OCHOBOIIOJIAraloIIMX OMOJIOTMYECKUX TEPMUHOB W TMOHATHH (BUA, 3KocucTeMa, Ouocdepa), Onoioruyeckue Teopuu
(aBomronmonHas teopus Y. JlapBuHa, cuHTeTHYeckas Teopus sBosonnu), yueHus (A. H. CeBeprioBa — 0 myTsSX M HamnpaBiICHUSIX 3BOIIOLUH,
B.1. Bepnanckoro — o 6uocdepe), 3akoHbl (reHeTndeckoro paBHoBecus Jx. Xapau u B. BaiiuGepra, 3apoasimeBoro cxoactsa K. M. bapa),
npasBwia (MuauMyma HO. JIuOuxa, sxomornyeckoil mupaMubsl 3HEpruu), runoressl (runoreza «vupa PHK» V. I'mnbepra); ymeHue Bianersb
OCHOBHBIMHM METOJIaMU HAay4HOTO MO3HAHHUS, MCIOJIb3YEMbIMU B OMOJIOTUYECKUX HCCIIETOBAHMIX >KUBBIX OOBEKTOB M HKOCHCTEM (OMHUCAHHE,
u3MepeHue, HaOJIoJeHHe, KCIEPUMEHT), croco0aMu BBISBIEHUS W OLEHKU AHTPOINOTEHHBIX HM3MEHEHHH B MPUPOJAE; YMEHHUE BbBIICIATH
CYIIECTBEHHBIE IPU3HAKHU: BUIOB, OMOTEOIIEHO30B, SKOCHCTEM U OMoc(hepbl, CTaOMIM3UPYIOIIETO, IBUKYIIETO U Pa3phIBAIOIIET0 €CTECTBEHHOTO
oTOOpa, AIONATPUYECKOrO0 U CHMIIATPUYECKOTO BUIA000pAa30BaHUS, BIMSHUS JABWXKYIIMX CHJI HSBOJIONUM Ha TeHO(MOHI MOIMYJISAIHH,



MPUCTIOCOOJICHHOCTH OPraHU3MOB K Cpelle OOMTaHMs, YepelOBaHUS HAIMPaBJICHUN SBOJIOLMH, KPYroBOPOTa BEUIECTB U MOTOKAa SHEPTrUU B
9KOCUCTEMAX;

YMEHHE YCTaHaBIMBATh B3aWMOCBSI3M MEX]y MPOLIECCAaMH SBOJIIOIHMH, ABIKYIIMMU CHJIAMU AHTPOIOIeHE3a, KOMIIOHEHTAaMHU pa3Iu4HbIX
HKOCUCTEM U MPUCIIOCOOTICHUSIMU K HUM OpPTraHU3MOB; YMEHHUE BBISIBIISITh OTIIMYUTENIbHBIE IPU3HAKH KUBBIX CUCTEM, IPUCIOCOOIEHHOCTh BUJIOB
K cpefe oOuTaHUs, aOMOTUYECKMX U OMOTHYECKUX KOMIIOHEHTOB SKOCHCTEM, B3aUMOCBS3€d OPraHM3MOB B COOOILIECTBAX, aHTPOIOT€HHBIX
M3MEHEHHH B SKOCHCTEMaxX CBOEH MECTHOCTH; YMEHHE HCIIOJIb30BaTh COOTBETCTBYIOIIME apPTryMEHTHI, OWOJIOTHYECKYI0 TEPMHUHOJOTUIO U
CHUMBOJIMKY Ul JOKa3aTeJIbCTBA POJICTBA OPraHU3MOB PA3HBIX CHUCTEMAaTHUECKUX TPYII, B3aHMMOCBS3M OPraHW3MOB W CPEIbl OOWUTAHMS,
€IMHCTBA YEJIOBEYECKHX pac, HEOOXOAMMOCTH COXpPAaHEHHs MHOTrooOpas3wsi BHUIOB M SKOCHCTEM KaK YCJIOBHUS COCYIIECTBOBAHUS HPUPOABI U
4eJI0BEYECTBA; YMEHHUE pellaTh OMOJIOTHUYECKHE 3a/1a4H, BBISBIATH IPUUMHHO-CIIECTBEHHBIE CBA3H MEXAY

UCCIIETyeMbIMU OMOJIOTMUECKUMHU MIPOLIECCAMU U SIBJICHUSIMM, JIEJIaTh BBIBOJIbI U MPOTHO3bl HA OCHOBAHUU IOJYYEHHBIX PE3YJIbTaTOB; YMEHUE
BBITIOJIHSATH JIA0OpATOPHbBIE U MPAKTUYECKUE padOThI, COOIIOAATh MpaBuia pu

pabote ¢ yueOHBIM U J1a00paTOPHBIM 000PYAOBAHUEM; YMEHHE BBIABUTATh THIIOTE3bI, IPOBEPATH UX IKCIIEPUMEHTAILHBIMU CPEJICTBAMH,
dbopMynupys 1LeIb UCCIEIOBAHMsS, aHaJIM3UPOBATh I[IOJIyYEHHBIE pe3yNbTaThl M JieJaTh BBIBOJBI, YMEHHE Yy4YacTBOBaTb B Yy4eOHO-
HCCIIEeIOBATENbCKON paboTe MO OHOJOTHH, SKOJIOTMH W MEAWIIMHE, MPOBOJMMOM Ha 0a3e MIKONBbHBIX HAy4YHBIX OOIIECTB, M IyOIUYHO
MIPEJICTABIATh MOJYyYCHHbIE PE3yIbTaThl HA YYCHHYECKHX KOH(EPEeHIMSIX; YMEHHUE OI[CHUBATh TMIIOTE3bl U TEOPUU O MPOUCXOKICHUU >KU3HU,
YeJIOBeKa M YEJIOBEUECKHX pac, O MPUYHMHAX, MOCIEACTBUSAX M CIOCO0axX MPEIOTBPAIICHUS TJIOOATBbHBIX W3MEHEHUW B Ouocdepe; yMeHUe
OCYIIECTBJISITh OCO3HAHHBIA BBIOOp Oyayiied mpodecCHOHATBHOM ACATENHHOCTH B 00JIacTU OMOJIOTHH, SKOJOTHUU, MPUPOJIONOJIB30BAHUS,
MEAUIMHBI, OMOTEXHOJOTUH, MCUXOJIOTHH, BETEPUHAPUH, CEIbCKOTO XO3SICTBa, MUIIEBOM MPOMBIIUIEHHOCTH, YINIyOJSATh MO3HABATEIbHBIN
UHTEpEC, HalpaBJICHHBbIH Ha OCO3HAHHBIM BBIOOP COOTBETCTBYIOLIEH NpodecCud M MPOJODKEHHE OHOJornyeckoro oOpa3oBaHUS B
OpraHM3alMsIX CpeIHEro NpohecCUOHAIBLHOTO U BBICILIET0 00pa30BaHMsL.



TEMATHYECKOE INTAHUPOBAHHUE 10 KJIACC

Kosnn4yectBo 4yacos DJIEeKTPOHHbBIE
nppoBsI
Ne HauMeHoBaHMe Pa3IesioB M TEM B K IIpakTHyeckue (unpposrie)
cer OHTPOJIbHbIE
n/nm | MporpamMMbl p pPaGOTHI oOpa3oBaTe/IbHbIE
o paﬁoTbl pecypchl

1 buonorus kak Hayka 1
2 JKvBble cCTEMBI U UX U3YYCHHE 2 1
3 Buonorus kietkn 2
4 XuMHYecKasi OpraHu3anust KIeTKu 10 2
5) CrtpoeHue U QyHKIMH KIIETKU 8 4
6 OOMEH BEIIECTB U MpEBpaIleHUe 9 4

SHEPruH B KIETKE
7 Hacnencreennas nadopmarus u 9

peanu3anus e€ B KJIeTKe
8 JKu3HEHHBIN UK KJISTKA 6 2
9 CtpoeHue u GyHKIMHU OpraHU3MOB 17 3
10 PasMmHOXeHMe U pa3BUTHE OPraHU3MOB | 8 3

I'eneTnka — HayKa O HacJIeICTBEHHOCTH
11 ¥ I3MEHYMBOCTH OPTaHU3MOB 2 1
12 3aKOHOMEPHOCTHU HACJEICTBEHHOCTH 10 2
13 3aKOHOMEPHOCTH U3MEHUYNBOCTH 6 2
14 I'enernka yenoseka 3 1
15 Cenexuusi OpraHu3MoB 4 3




16 buoTtexHonorust U CHHTETUYECKas 4 1 1
Omosorus
17 PesepBHOE Bpems 1 1
OBIIEE KOJIMYECTBO YACOB I10 102 3 29
[TPOI'PAMME
11 KJIACC
KounyecTBO 4acoB DJIeKTPOHHbIE
(undposbie)
Nen/m | HaumeHOoBaHue pa3/1e/ioB U TeM MPOrpaMMbl Konrponbubie | [IpakTuueckue | ggpazoparennpubie
Bcero paﬁOTbl paﬁOTbl pecypcbl

3apoxeHue " pa3BHUTHE IBOJTFOIIMOHHBIX
1 NpeCTaBICHUN B OUOJIOTHH 4
2 Mukpo3BOIIOLHS U €€ PE3YIIBTATHI 14 2
3 Makpo3BOTIOIHS U €€ Pe3yabTaThI 6
4 [IpoucxoxaeHue u pa3BUTUE KU3HU Ha 3eMie 15 1.5
5) [TpoucxoxaeHue yenoBeKka — aHTPOIIOTEHES 10 1

DKOJOTUsl — HayKa O B3aUMOOTHOIIIEHUSX
6 OpPTaHW3MOB M HAJJOPTAHU3MEHHBIX CHCTEM C 3 05

OKpY>Karollen cperon
7 Opranu3msl 1 cpesia 0OuTaHus 9 1.5
8 DKOJIOTUS BUJIOB U TOIMYJISAIUN 9 0.5
9 DKOJOTHUsl COOOIIECTB. DKOJIOTHUECKUE CUCTEMBI 12 0.5
10 brocdepa — rimobaibHas SKOoCUCTEMA 6
11 UenmoBek U OKpyKaromas cpeja 6




12

Pe3epBHOE Bpemst

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

102

7.5

IHOYPOYHOE IINTAHUPOBAHHME10 KJIACC

KosnuyectBo yacos
Kon
Ne TPOJb | [IpakTn Jat nposeseHus DeKTpPOHHbIE HU(PPOBLIE
n/ Tema YPoOKa Bceer HBbI yec Kue 06pa30BaTeJII)HLIe
n 0 e pador pecypchl
pado | [Inanup. dakTHy.
ThI
1 COBPEMEHHOI0 0011ecTBa 1 1 son/3827/
https://www.youtube.com/w
2 JKvBBIE cHCTEMBI M UX CBOMCTBA 1 atch?v=SoHkTau2BUw
3 YpoBHEBas opraHu3zanus KUBbIX CUCTEM 1
HUctopuss  OTKpHITHSI M W3Y4YEHUS  KIIETKH. https://resh.edu.ru/subject/les
4 Knerounas Teopus 1 son/5383/
MeToabl MOJNIEKYJIIPHOM M KJIETOYHON OMOJIOTHH. https://AWW. voutube.com/w
[IpakTuueckas pabora «M3yueHue MeTo10B at ch’).v:GzT.OZszyI._ Alist=
5 KJIETOYHOW Onosoruu (xpomatorpadus, 1 1 PLqUBVDVRpUOITLeXclBi
anekTpodopes, AuddepeHnnaibLHoe RZ2J0h2BabiUJindex=4
nentpudyruposanue, [1L[P)» —
pp=iAQB
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https://www.youtube.com/w
atch?v=15IV-

6 XHUMHYECKUI COCTaB KIETKU fylKLclist=PLqU6VDVRpu
0iTLeXclIBiRZ2J0h2BgbjUJ
index=6 pp=iAQB

MuHnepaibHbIe BEILIECTBA KICTKH, UX https://resh.edu.ru/subject/les
7 Omosoruveckas poib son/5397/
https://resh.edu.ru/subject/le
OpraHuyecKre BelecTBa KISTKU — OCJIKH. sson/3840/
8 JlaboparopHas pabota «ObHapy)eHue OEIKOB C https://www.youtube.com/w
MIOMOIIBIO KAUECTBEHHBIX PEAKIIUI» atch?v=IKstGzYECKQ
https://www.youtube.com/w

9 CoticTBa, knaccuduxaiys 1 GyHKIUNA OSTKOB atch?v=1KstGzYECKQ
https://resh.edu.ru/subject/le
sson/3840/

10 | Oprannveckue BEIIECTBA KIETKH — YTIIEBOIBI https://www.youtube.com/w
atch?v=nQkH60AzrIw
https://resh.edu.ru/subject/le
sson/3840/https://www.yout

11 Opranndeckue BenecTBa KIETKH — JIUIHIbI ube.com/watch?v=hfwgRQ
TpYb

Hyxnennoseie xwuciorel. JHK wu  PHK.
b JlaboparopHas paborta «MccnenoBanue https://resh.edu.ru/subject/le

HYKJICMHOBBIX KHUCJIOT, BBIJCIICHHBIX M3 KJIIETOK
PA3JIMYHBIX OPTraHU3MOBY

sson/3840/
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Ctpoenne u byaxkumn  ATO. Hpyrue

https://resh.edu.ru/subject/le

13 Hykneosuarpudocharsr (HTD) sson/3840/
https://www.youtube.com/w
atch?v=BD_60Whzvf A
1o | Commemmomme JUC Mero v
PAHCEp 1P cIBiRZ2J0h2BgbjUlindex=
11 pp=iAQB
MeToap!l CTpYKTypHOU OHOJIOTHH
15 | CamocroarenpHas pabora Ne 1 "Xummdeckuid
cocTaB KJIeTKU"(TecT)
16 | Tumsl kaeTOK. IIpokaprHoTHYECKAs KII€TKA https://resh.edu.ru/subject/le
sson/1587/
CrpoeHre  SYKapUMOTHUYECKOW  KJIETKH. )
17 | llpaktnueckas pabora «/3yueHne cBOHCTB https://resh.edu.ru/subject/les
KJICTOYHOU MeMOpaHbI» son/1588/
18 | IToBepXHOCTHBIH anmapaT KJIETKH
19 | HememOpaHHbIe OpraHOMIBI KIETKH
[TosmyaBTOHOMHBIE OpPTraHOU/IbI KJIETKU:
MUTOXOHJIpHUH, TUacTUbl. JlabopaTopHas paborta https://resh.edu.ru/subject/les
20 | «MccnenoBanue Mia3MoONM3a M JEMIA3MOIN3a B son/3847/
PaCTUTENBHBIX KIETKaX» N
21 | CtpoeHne ¥ QYHKITUH SIpa
OnHoMeMOpaHHBIE ~ OpPraHOWIbl  KJIETKH.
oo | Ilpaktnueckas padora «M3ydenne nBrKeHUs

OUTOIUIaA3MbI B pPACTUTCIIBHBIX KIJICTKAX)
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CpaBHuTeNnbHAas  XapaKTEPUCTUKA  KIIETOK
sykapuoT. Jlaboparopnas pabora «/3yuenue
CTPOEHHS KIJIETOK pa3JIMYHBIX OPraHHU3MOB)»

23
CamocrosrenbHas padota Ne 2 "Crpoenue u
(GYHKIIMA OPTaHOUIOB KIETKH"
ACCUMMIISIIIAS U AUCCUMMIISIINSL — J[BE CTOPOHBI
Meradoim3Ma. THumsl o0OMeHa BEIIECTB.
24 JlabopatopHas pabota «/3yueHre KaTaTuTHUCCKOM https://resh.edu.ru/subject/les
AKTUBHOCTH ()EPMEHTOB (Ha IIPUMEPE aMIJIa3bl UITH son/2486/
Karajas3bl)»
DepMEHTAaTUBHBIN XapakTep peakUHUil KIETOYHOIO
meTtabonmuzma. Jlaboparopnas pabota «3yueHue
o5 (epMEeHTaTUBHOTO  pacUIeIUICHUsI  TEePOKCHIA
BOJIOPOJIa B PACTUTEIBHBIX U )KUBOTHBIX KJIETKAX)
26 | benku-akTUBATOPHI U OETKU-UHTUOUTOPHI
27 | ABTOTpOQHBIN TUIT OOMEHA BEIECTB
28 | dortocuHTE3 https://resh.edu.ru/subject/le
sson/3917/
29 Xemocuntes. JlaboparopHas padota «CpaBHeHUE
nporeccoB (OTOCHHTE3a U XEMOCHHTE3a»
AHadpoOHBIE OpraHu3Mbl. Buasl OpokeHus.
30 | Jaboparopnas paGora «CpaBHeHHE TPOLECCOB
OpO>KEHWUSI U JIBIXaHUS
31 AdpoOHBIE OPTaHU3MBL. JTaIbl JHEPTETHIECKOTO https://resh.edu.ru/subject/le

obMmeHa

sson/3917/
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DHeprus MeMOpPaHHOTO TPaIueHTa IPOTOHOB.

32 Cunte3 AT®: pabota npotonHoi AT®-cunTa3bI
33 | Peakuuyn MaTpu4HOTO CHHTE3a
34 | Tpanckpunuus — MatpuuHblii cuate3 PHK https://resh.edu.ru/subject/le
sson/5352/
35 | Tpaucusius u € Jrarsbl https://resh.edu.ru/subject/le
sson/3917/
KOZ[I/IpOBaHI/Ie aMUHOKHUCIOT. Ponb pI’I6OCOM B https//resheduru/sublectlle
36 | Guocunrese Gernka sson/5352/
37 Opranusanus reHoMa y IPOKapuoT U 3YKapHOT https://resh.edu.ru/subject/le
sson/3939/
MonekyasipHbIe MEXaHU3MbI IKCIIPECCHU TEHOB Y https://yandex.ru/video/previ
38 | aykapuot. CamocrositenbHas pabora Ne 3 ew/168264230179934
"OOMEH BeIeCTB U SHEPTHH"
D1%80%D0%BE%D1%81
%D0%BE%D0%B2%D
Bupycbl — BHEKIIETOUHBIE (DOPMBI KU3HH U _
39 | obmuratHble napasuthl. [IpakTuyeckas pabora https://resh.edu.ru/subject/le
«Co31aHHE MOJIETH BUPYCA» sson/3939/
BI/IpyCHBIe 3a001€BaHNsA YCJIOBCKA, ) KUBOTHBIX, https//reshedurulsublectlle
40| pacrenmii sson/3939/
41 HanorexHomornu B OMOJIOrMY U MEIUIIMHE
42 | )KusHeHHBIH LUK KJIIETKU https://resh.edu.ru/subject/le
sson/3927/
43 | Matpuunsrii cuares JJHK



https://resh.edu.ru/subject/lesson/5352/
https://resh.edu.ru/subject/lesson/5352/
https://resh.edu.ru/subject/lesson/5352/
https://resh.edu.ru/subject/lesson/5352/
https://resh.edu.ru/subject/lesson/3917/
https://resh.edu.ru/subject/lesson/3917/
https://resh.edu.ru/subject/lesson/3917/
https://resh.edu.ru/subject/lesson/3917/
https://resh.edu.ru/subject/lesson/5352/
https://resh.edu.ru/subject/lesson/5352/
https://resh.edu.ru/subject/lesson/5352/
https://resh.edu.ru/subject/lesson/5352/
https://resh.edu.ru/subject/lesson/3939/
https://resh.edu.ru/subject/lesson/3939/
https://resh.edu.ru/subject/lesson/3939/
https://resh.edu.ru/subject/lesson/3939/
https://yandex.ru/video/preview/16826423017993414382?text=%D0%B2%D0%B8%D0%B4%D0%B5%D0%BE%D1%83%D1%80%D0%BE%D0%BA%D0%B8%20%D0%BA%20%D1%83%D1%87%D0%B5%D0%B1%D0%BD%D0%B8%D0%BA%D1%83%2010%20%D0%BA%D0%BB.%20%D0%BF%D1%80%D0%BE%D1%84.%D0%B1%D0%B8%D0%BE%D0%BB%D0%BE%D0%B3%D0%B8%D1%8F%20%D0%BF%D0%B5%D1%82%D1%80%D0%BE%D1%81%D0%BE%D0%B2%D0%B0%20path=yandex_search%20parent-reqid=1692270915987150-14778449146126604163-balancer-l7leveler-kubr-yp-sas-163-BAL-1012%20from_type=vast
https://yandex.ru/video/preview/16826423017993414382?text=%D0%B2%D0%B8%D0%B4%D0%B5%D0%BE%D1%83%D1%80%D0%BE%D0%BA%D0%B8%20%D0%BA%20%D1%83%D1%87%D0%B5%D0%B1%D0%BD%D0%B8%D0%BA%D1%83%2010%20%D0%BA%D0%BB.%20%D0%BF%D1%80%D0%BE%D1%84.%D0%B1%D0%B8%D0%BE%D0%BB%D0%BE%D0%B3%D0%B8%D1%8F%20%D0%BF%D0%B5%D1%82%D1%80%D0%BE%D1%81%D0%BE%D0%B2%D0%B0%20path=yandex_search%20parent-reqid=1692270915987150-14778449146126604163-balancer-l7leveler-kubr-yp-sas-163-BAL-1012%20from_type=vast
https://yandex.ru/video/preview/16826423017993414382?text=%D0%B2%D0%B8%D0%B4%D0%B5%D0%BE%D1%83%D1%80%D0%BE%D0%BA%D0%B8%20%D0%BA%20%D1%83%D1%87%D0%B5%D0%B1%D0%BD%D0%B8%D0%BA%D1%83%2010%20%D0%BA%D0%BB.%20%D0%BF%D1%80%D0%BE%D1%84.%D0%B1%D0%B8%D0%BE%D0%BB%D0%BE%D0%B3%D0%B8%D1%8F%20%D0%BF%D0%B5%D1%82%D1%80%D0%BE%D1%81%D0%BE%D0%B2%D0%B0%20path=yandex_search%20parent-reqid=1692270915987150-14778449146126604163-balancer-l7leveler-kubr-yp-sas-163-BAL-1012%20from_type=vast
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Xpomocomsbl. JlaboparopHast pabora «M3ydeHwue

https://www.youtube.com/w
atch?v=-

44 kTF5eSIdJAlist=PLqU6VD
XPOMOCOM Ha F'OTOBBIX MUKpOIIpEnapaTax» VRpUOITLeXcIBIRZ2J0h2B
gbjUlindex=13 pp=iAQB
45 | JleneHue KIETKH — MHTO3 https://resh.edu.ru/subject/le
sson/3927/
Tuns! kneTok. Kapnokunes U IUTOKHUHES.
JlaboparopHas pabota «HabmoaeHne MuTo3a B
46 | keTkaX KOHUMKA KOPEIIKa JTyKa (Ha FTOTOBBIX
MUKpoIIpenaparax)»
https://www.youtube.com/w
Perynsanus »KM3HEHHOTO IUKJIA KIIETOK atch?v=bgGhESOXCL w
47 KO}ZF (;-IJIBHZUI abora Nolf "Knerka" list=PLqU6VDVRpuoi TLeX
P P ° cIBiRZ2J0h2BgbjUlindex=
12 pp=iAQB
48 | OpraHusm Kak eIuHOE IeI0e https://resh.edu.ru/subject/le
sson/6770/
49 Txanu pacrenuil. Jlaboparopnas padota
«M3ydyeHue TKaHEeH PaCTECHUIN»
TkaHu )XKMBOTHBIX U uesnoBeka. JlaboparopHas
50 pabota «/M3ydyeHue TKaHel JKUBOTHBIX»
Opransl. CucreMsl opranos. JlaboparopHas
51 | pbabora «M3yueHne OpraHoB UBETKOBOIO
pacTeHHs»
52 | Onopa Tena opraHu3MoB
53 | JIBwKeHHE OpraHu3MOB https://resh.edu.ru/subject/le

sson/6769/
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54

[Iuranue opraHu3mMoB

IInTanne 1M03BOHOYHBIX JKUBOTHBIX.

55
[TumieBapuTenbHas cucTeMa YyeloBeKa
56 | JlpixaHue opraHu3MoOB https://resh.edu.ru/subject/le
sson/6759/
S7 JIpIxaHue Mo3BOHOYHBIX KUBOTHBIX U YEIOBEKA
https://resh.edu.ru/subject/le
sson/2489/https://resh.edu.r
58 | TpaHCHOpT BEIIECTB Y OPraHU3MOB u/subject/lesson/6760/https:
Iresh.edu.ru/subject/lesson/
6761/
KpoBeHocHas cuctema o3BOHOYHBIX KHUBOTHBIX U https://resh.edu.ru/subject/le
9 | uenosexa sson/1581/
60 | BeimeneHue y OpraHu3MoB https://resh.edu.ru/subject/le
sson/2217/
61 | 3ammra y opraHu3MoB https://resh.edu.ru/subject/le
sson/1580/
62 | IMmMmyHHas cucteMa 4enoBeka
63 | PazapaxuMoCTh U peryisiius y OpraHu3MoB
I'ymMopanbHas perynsius u SHIOKPHHHAS CHCTeMa https://resh.edu.ru/subject/le
64 | kuBoTHBIX 1 uenOBeKa sson/2458/
65 | ®opMbI pa3MHOXKECHHUSI OPraHU3MOB https://resh.edu.ru/subject/le
sson/5359/
66 | IloioBoe pa3sMHOXKEHHE
67 | Meiio3 https://resh.edu.ru/subject/le

sson/3927/
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68

["ameTorenes. OGpa3oBaHKE U PA3BUTHE TIOJOBBIX
kieTok. JJaboparopnas padora «3yuenue
CTPOEHHUS MOJOBBIX KJIETOK Ha TOTOBBIX
MHUKpOIpenapaTax»

69

NunuBuayanbHOE pa3BUTHE OPraHU3MOB —
OHTOI'EHE3

https://resh.edu.ru/subject/le
sson/5630/

70

3akyagKka OpraHoB U TKaHEH U3 3apOJbIIIEBBIX
JHMCTKOB

https://resh.edu.ru/subject/le
sson/5630/https://resh.edu.ru
[subject/lesson/5385/

71

Poct u pa3zButue xuBoTHbIX. JlabopaTopHas
pabota «BpIsiBIIeHHE IPU3HAKOB CXOJICTBA
3apOJbIlIEH TO3BOHOYHBIX )KUBOTHBIX

72

PasMHOXeHUE U pa3BUTHE PACTCHUM.
JlabopaTtopHnas pabora «CTpoeHHE OpraHoB
Pa3MHOKEHUs BBICIINX pacTeHuin» JKu3HeHHbIe
UKIIBI pacTeHuil. CamocrositenbHas pabota Ne

4"Pa3mMHOXkeHUE U pa3BUTHE OPTaHU3MOB"

https://resh.edu.ru/subject/le
sson/5359/

73

Hcropus ctaHOBIIEHHS U pa3BUTUS TEHETUKU KaK
HayKH

74

OCHOBHBIE TIOHSTHS U CUMBOJIBI T€HETHUKH.
JlaGopatopHas pabota «/lpo3o¢puna kak 00BEKT
TE€HETHYSCKUX MCCICIOBAHMI)

75

3aKOHOMEPHOCTH  HACJIEJOBAHUS IPHU3HAKOB.
Monorubpunnoe ckpemuBanue. Ilpaktuueckas
pabota "M3ydenue pe3yabTaToB

MOHOTHOPHUAHOTO CKPEIIUBAHUS Y 1p030(UIb"

https://resh.edu.ru/subject/le
sson/5386/
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HI/ITOHOFI/I‘IGCKI/IG OCHOBBI MOHOFI/I6pI/I,I[HOFO

https://resh.edu.ru/subject/le

76| expemmpanms sson/5386/
AHnanuzupyrouiee ckpeuiuBanue. Hernonnoe
7 JIOMHUHHPOBaHNE
Jurubpuanoe ckpemuanue. [Ipakruueckas )
78 | pabora «3yuenue pe3ynbTaTOB TUTHOPHIHOTO https://resh.edu.ru/subject/le
CKPEIIMBAHHS Y IPO30(DHIBI» sson/4725/
79 HHTOHOFI/I‘ICCKI/IG OCHOBBI [[I/IFH6PHHHOFO https://resh.edulrulsubiectlle
CKpelmuBaHus. Penienue 3agaq mo reHeTuke sson/4725/
80 | CueruteHHOe Hac/eI0BAHKUE TIPU3HAKOB https://resh.edu.ru/subject/le
sson/4755/
81 | XpomocoMHas Teopusi HaCIEICTBEHHOCTH
82 | I'eneruka nona
83 | 'enoTHI Kak IeJI0CTHAs CUCTEMA
I'eneTnyeckuii KOHTPOJIb Pa3BUTHUS PACTCHUH,
g4 | JKMBOTHBIX M YenoBeka Pemenne 3anad mo
TeHETHUKE.
85 W3MeH4YnBOCTh MPU3HAKOB. BUIbI HI3MEHYHBOCTH https://resh.edu.ru/subject/le
sson/5387/
86 | MoaudukaimoHHas U3MEHYUBOCTh https://resh.edu.ru/subject/le
sson/5387/
BapuanvoHHbIN psia 1 BapHALIMOHHAs KPUBAs.
JlaGopatopHas pabota «MccnenoBanue
g7 3aKOHOMEPHOCTEH MOAU(PUKAITMOHHON

n3MeH4MBOCTH. [locTpoeHre BapuallMOHHOTO psaa
Y BapUallMOHHON KPUBOI»
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IeHoTunmueckas N3MEHYNBOCTH. KoMOMHATHBHAS

https://resh.edu.ru/subject/le

88 | ysmenunsocts sson/5387/
MyraunonHas u3MeHYMBOCTh. [IpakTrhueckas )

g9 | pabora «Mytaiuu y 1po30duibl (Ha TOTOBBIX https://resh.edu.ru/subject/le
MHKpOIIperapaTax ) sson/5387/
3aKOHOMEPHOCTH MYTaLMOHHOI'O nporecca.

90 | Snurenernka n snurenomuka

01 I'eHeTnka deoBeka. HpaKTI/ILIeCKaﬂ pilGOTa https//reshedurulsublectlles
«CocTtaBneHue 1 aHaIu3 POJAOCIOBHOIN son/3653/

92 | MeToapl MEUIIMHCKOU T€HETUKHA https://resh.edu.ru/subject/les

son/3653/

3HaueHue MEIUITMHCKOM TeHETUKH B
OPEJOTBPAlIEeHU M JICYEHUH  T'eHETUYECKUX

93 | 3a0oneBaHuii uenoBeka. caMOCTOATeNbHAs paboTa
Ne 5 "T'enernka"
OcHoBHBIE TOHATHA cenekiuu. JlabopaTopHas )

94 | pabora «lI3ydeHMe COPTOB  KyIbTYpHBIX https://resh.edu.ru/subject/les
PaCTEeHUH U TOPOJT TOMAIITHUX JKHBOTHBIX) son/3861/

95 Mertoab! cenekIIMoHHOM paboThl. JlJabopaTopHas
pabota «M3ydyeHre MeTo/10B CeJIEKIIMY PACTEHUI»

%6 JocTikeHusl CeNeKUuMu pacTeHUHM U KUBOTHBIX. https://resh.edu.ru/subject/les
[IpakTuueckas pabora «IIpuBruBKa pacTeHHID» son/3861/

o7 CoxpaHeHnue, M3y4eHHME U  HCIIOJIb30BAHUE

TeHETUYECKUX PECYPCOB
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buoTtexHonorus kak Hayka u oTpacib )
98 | mpomsBozcTea. Ilpaktnueckas paGora «/3ydenue| 1 https://resh.edu.ru/subject/les
00BEKTOB OHOTEXHOIOT UM son/3939/
%9 OcHOBHBIC HAMPABICHUS CHHTETUIECKOM OMOTIOTHI )
100 | XpomocomHast ¥ TeHHasi HHKCHEPHSI 1
Menunuackue ouorexnonoruu KonrponsHas
101 paborta Ne 2 "I'eHeTnka u cenexus" 1 1
Pesepruriit ypok. [ToBTOopenue, 06001ieHue,
102 | cucTemaru3anus 3HaHui MTorosas pabora 3a Kype | 1 1
10 enacca
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 | 3 30
11 KJIIACC
Ne | Tema ypoka KosunyecTBo 4acos Hara JIeKTPOHHBbIE HU(PPOBHIE
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n/ Kon H3YYeHH o0pa3oBaTe/ibHbIE PeCYpPChI
I TPOJIbHBI a1
e IIpakTHyec
Bcero pado ThI KHe pador
bl
1 OpomtonuonHas Teopus Y. JlapBuna 1
2 JBH>KyIlMe CHIIbI 3BOJIOLMA BUAOB 110 Y. 1
Hapsuny
3 Boprba 3a cymecTBoBaHNE, €CTECTBCHHBIN U 1
HCKYCCTBEHHBIN 0TOOD
4 DopMUPOBAHUE CUHTETUYECKON TEOPHH 1
SBOJTIOINH
5) DTarbl HBOIIOIMOHHOTO Mpolecca: 1
MHUKPOIBOJIIOLMS U MAaKPOIBOIFOLIHS
6 [Tonmynsiuus — sneMeHTapHast €IMHUIA 1
9BOJIIOLIUH
3aKOH reHeTHYeCcKOoro paBHOBecHs JxK.
7 Xapau, B. BaitnOepra. JlaGopatopHas 1 05
pabota «BblIsiBIEHNE U3MEHUYUBOCTH Y '
oco0elt OJHOTO BHIa»
8 DneMeHTapHbIe PaKTOPHI IBOTIOIUN 1
9 O ekt ocnoBarens. Ipdext OyTHIIOUHOTO 1
TOPJIBIIIKA
10 | Murparuu. M3onsiuu nomyasiuui: 1
reorpaduyeckasi, OnoJIOruIecKas
11 | EcrecTBeHHBIN 0TOOP — HaMpPaBIISIOMUT 1

(hakTop IBOJIIOITUU




12

[TomoBoit oT6Op

[IpucrnocobaeHHOCTh OPraHu3MOB KaK
pe3ynbTaT MUKpodBotonuu. JlaboparopHas

13 0.5
pabota «M3ydyenue apomop}o30B u
UIM0AJANTAlUH Y PACTCHUH U )KUBOTHBIX»

[Tpumepst IpUCTIOCOOTICHUI y
OpraHU3MOB: MopdosIorHIecKHe,

14 ¢du3nonoruueckue, OMOXMMHYECKHE, 05
noBeseH4Yeckue. JlaboparopHast pabota '
«[Ipucrocobnennst OpraHu3MOB W HX
OTHOCHTEJbHAS LIEJIECO00PA3HOCTHY
Bun, ero xpurepuu u CTpyKTypa.

15 | JlaGoparopHas pabota «CpaBHEHHE BHIOB 0.5
110 MOP(OJIOTHYECKOMY KPUTEPHIO»

16 | Crpykrypa Buza

17 | BunmooGpa3oBaHue Kak pe3ynbTar
MHUKPOIBOJIOIIH

18 | CBsA3b MUKPOABOJIIOLMH U SMTUAEMUOIOTUI

19 MakponsBosmtonus. [Taneonronorudeckue

METO/IbI H3YYEHUS IBOIIOIHN

20 | buoreorpaduyeckue METO/Ibl U3Y4EHUS
IBOJTIOIUH
OMOPHOTIOTHYECKUE U CPABHUTEIIBHO-

21 | MmopdorornuecKrue METOIbI U3YUCHHS
9BOJIIOLIUH
MonexysipHO-TeHETUUECKHE,

22 | OMOXMMHUYECKUE U MAaTeMaTHYECKUe
METOJIbI H3YYEHHS IBOFOIHN

23 | OOure 3aKOHOMEPHOCTH 3BOJIOLMU

24 | AnantuBHas paguanus. HepaBHOMepHOCTB




TEMIIOB 3BOJIOIUHU

25 | Hay4Hble rumoTe3sl IPOUCX 0K ICHUS
JKU3HU Ha 3emJie
26 | JloHay4HbIE MPEACTABICHUS O 3aPOKICHUN
KU3HU
27 | OcHOBHBIE 3Talbl HEOPraHHYECKOU
SBOJIIOINH
28 | I'mnoTe3bl 3apOXKACHUS KUZHU
Ncropust 3emiu 1 METOBI €€ N3YUCHHSL.
JlaGopaTopHnas pabota
29 0.5
«3yueHne u onrcaHue NCKOMAeMbIX
OCTaTKOB JIPEBHUX OPTaHU3MOB)
30 | HavanpHbIe ATAIlbl OPraHU4eCcKOM
IBOJIIOIIH
31 | DBomouus SyKapuoT
OCHOBHBIE 2TaIlbl BOTIOIUU
3o | PacTHTENBHOrO MHpa. [TpakTudeckast 05
pabota «3yduenue ocobeHHOCTEMH '
CTPOCHUS PACTCHUH Pa3HBIX OTAEIIOB)
33 | OcHOBHBIE ATambl YBOIIOLUH KHUBOTHOTO
MUpa
OBonronusi  KUBOTHBIX.  [IpakTHueckas
34 | paGora «M3yuenwne 0COOCHHOCTEH 0.5
CTPOEHUS TTO3BOHOYHBIX KHUBOTHBIX)»
35 | Pa3zBuTue xu3HU Ha 3eMIIe TIO IpaM |
nepuoaam
36 | MaccoBbie BEIMUPAHUS — HKOJIOTHUECKUE

KPHU3HUCHI MPOIILIOTO




37

CoBpeMEHHBII 3KOJIOTUYECKUN KPU3UC, ETO
0COOCHHOCTH

38 | CoBpeMeHHas cucTeMa OPraHHYECKOTO
HPOIILIOTO
39 | OcHOBHBIE CHCTEMATHYECKUE TPYIIIIBI
OpraHU3MOB
40 | AHTpPOMOJIOTHUS — HayKa O YeIOBEKE
41 | Pa3zBurtue npeaCTaBICHUN O
IPOUCXOKICHUH YEJIOBEKa
MecTo 4eloBeKa B CHCTEME OPTaHUIECKOTO
4o | MHpa. Jlaboparopnas paborta «3y4yenue 05
0COOEHHOCTEHN CTPOEHHUS CKEJIeTa YEIOBEKa, '
CBSI3aHHBIX C TIPSIMOXOKACHUEM)
43 | [IBWKyIIue CUIIBI aHTPOTIOTeHEe3a
CootHolieHne OMOJOTUYECKUX U
44 | comanbHbix (baKTOpOB B aHTPOTIOTEHE3E
45 | OCHOBHBIE CTAJUU AaHTPOIIOTCHE3a
46 | IlaseoreHeTHKA U MTAJICOTEHOMHKA
47 | DBOMIOIMS COBPEMEHHOTO YeJIOBEKa
Yenoseueckue pacsl. [Ipaktuueckas padora
48 | «M3yyeHne 3KOJOTHUECKUX aTarTaui 0.5
4eJI0BEKa»
49 | MexIuCIUTUTMHAPHBIE METOIBI
AHTPOIIOJIOTUU
50 | 3apoxmeHue U pa3BUTHE KOJIOTHA
Mertoasl skonoruu. JlabopatopHas pabora 0
51 5

((I/I3yquHe METOA0B 9KOJOTHYCCKHUX




HICCIIEIOBAHUN)

52 | 3HayeHue PKOJIOTHYECKUX 3HAHUM JUIS 1
YeoBeKa
53 | Dxonorunueckue hakTOPhI 1
AbuoTtnueckue paxkropsl. CBeT Kak
54 sKosiorndeckuit gpaxrop. JlaboparopHas 1 05
pabota «BrlIsiBIeHHE TPUCTIOCOOICHUI
OpPIraHU3MOB K BIIUSTHHIO CBETa»
AbGuotnueckue pakroprl. Temmneparypa Kak
55 sKosiornueckuit gpaxtop. JlaboparopHas 1 05
paborta «BblsiBIeHHE TPUCTIOCOOIECHUI
OpPIraHU3MOB K BIIMSHHUIO TEMIIEpaTypbi»
AbuoTtnueckue (aktopel. BiaxHOCTBH
Kak 9KOJIOTUYECKU I daxTop.
56 | JlabopaTtopHas pabota 1 0.5
«AHaTOMHUYECKHE 0COOEHHOCTH
pacTeHuil U3 pa3HBIX MECT OOUTAHHS»
57 | Cpenpl 0OMTaHHUs OPraHU3MOB 1
58 | buonoruueckue puTMbI 1
59 | XKuznennsle (popMbl OpraHU3MOB 1
60 | buornueckue pakTopsI 1
3HaueHue OMOTHYECKUX B3aUMOIEHCTBUN
61 | amd cylecTBOBaHUS OPraHU3MOB B Cpeie 1
oOuTaHus
62 | Dkosornyeckue XapakTepuCTUKU 1
TOTTYJISIITAH
63 OcHOBHBIE noKa3areiu HOIYJISIIIH: 1

YHUCJICHHOCTb, IINIOTHOCTb, BO3paCTHas H




TI0JIOBasi CTPYKTYypa

OcHoBHBIE MOKa3aTeNH TIOTTYJISIIIAHN

64 | poxgaemMocTh, TNPUPOCT, TEMII  POCTa,
CMEPTHOCTh, MUTPALIAU

65 | Dkosornyeckas CTpyKTypa MOIMYJISIIUN

66 | JlnHamMuKa MONYJISAIHUHA U €€ PeTYIISIus

67 | KpuBble pocTa YUCICHHOCTH MOMYJISAILIUY.
KpuBbie BbDKUBaHHMS
Dkonornyeckas Huiia Bujaa. JlaboparopHas

68 | pabora «IIpucmocoOiaeHHs CeMsH pacTeHUI 0.5
K PACCEIICHUIO)

69 | Bunx kak cucreMa mOMmyIsIuii

70 | 3aKOHOMEPHOCTHU TIOBEJICHUS U MUTPAIUIA
JKUBOTHBIX

71 | Coo011ecTBO OpraHu3MOB — OHOIIEHO3

72 | DxocucTeMa Kak OTKpBITasi CHCTeMa

73 | KpyroBopoT BemiecTB U MOTOK YHEPTHH B
IKOCUCTEME

74 | OCHOBHBIE MTOKA3aTEIH SKOCUCTEMBI

75 | DKOIOTUYECKUE TTHPAMUIBI

76 | I3MeHeHHs cOOOIIECTB — CYKIIECCUHU
[IpupoaHbIe 3KOCHCTEMBI. DKOCHCTEMBI 03P

My peK. DKOCUCTEMBI MOPEH 1 OKeaHOB

78 [TpupoaHbie 3KOCUCTEMBI. DKOCUCTEMBI

TYHJIp, JIECOB, CTENEM, TYCTHIHBb




79 | AHTpOIIOTeHHBIE SKOCUCTEMBI 1
Ypboakocucremsl. [Ipaktuueckas pabora

80 «M3ydeHue u onucaHue ypoo3KOCUCTEMBI» 1 0.5
3aKOHOMEPHOCTH (HOPMHUPOBAHHUS OCHOBHBIX

81 | B3auMozmeiicTBUNA OpraHU3MOB B 1
HKOCHUCTEMAX
MexaHu3Mbl BO3JEHCTBUS 3arps3HEHUI

gy | PasHBIX THIIOB Ha CyOOpraHM3MEHHOM, 1
OpPraHU3MEHHOM, MOMYJIALIUOHHOM U
HKOCHUCTEMHOM YPOBHSIX

83 | buocdepa — obmermmanerapHas 060109Ka 1
3emin

84 | Yuenue B. . Bepnaackoro o 6uocdepe 1

85 | 3akOHOMEpPHOCTHU CYIIECTBOBAHUS 1
ounocdepsr

86 | KpyroBopotsl BeiecTs u 1
OMOT€OXUMHYECKUE ITUKITBI

87 | 3onanpHOCTH OHOChepsl. OCHOBHBIE OMOMBI 1
CyIIH

88 | YcroitunBocth 6uocheps 1

89 | Dkonornyeckue KPU3UCH H UX TPUUNHBI 1

90 | BosueticTBue yenoBeka Ha Ouochepy 1

91 | AHTpOmIOreHHOE BO3/ICHiCTBHE HA 1
PaCTUTENbHBINA U KUBOTHBIA MUP

92 | Oxpana npupoab 1

03 OCHOBHBIE IPUHIUIIBI YCTOWYNBOTO

1

Pa3BUTHA 9YCJIOBCUCCTBA U IPUPOIBI




PannonansHOe  TPUPOAOINOIL30BaHHE U

94 | coxpaHeHHE OHOJIOTHYECKOTO Pa3HOOOpa3Hs 1
3emMin
95 | O600meHue mo reme «MHUKPOIBOITIONHUS U 1

€€ pe3yJbTaThD)

96 | O600meHue o TeMe «MaKpOIBOIIOIUS U 1
€€ pe3yJbTaThD)

97 0O6006mmenue o reme «IIporcxoxaeHue u 1
pa3BUTHE KU3HU Ha 3eMIIe»

98 | O606menue o reme «IIporcxoxaeHue 1
YeJIOBEKa — AaHTPOIIOTCHE3)

O6061ieHne o Teme «IKOJIOTUs — HayKa O

9 | p3aumooTHOMmEHMAX OpPTaHHU3MOB) 1
100 | O606meHue o Teme «OpraHu3Mbl U cpejia 1
oOuTaHus»
101 | O6o0Omenne Mo TeEME «DKOIOTUS BUIOB U 1
TIOMYJISIIU
102 | OGo06menue no reme «buochepa — 1
rio0anbHas DKOCHCTEMAY
OBIIEE KOJIMYECTBO YACOB I10 102 | 0 75

[TPOTPAMME

YYEBHO-METOJANYECKOE OBECIIEYEHUE OBPA30BATEJIBHOI'O ITPOLLECCAOBA3ATEJIBHBIE YYEBHBIE
MATEPHAJIBI VIS YHEHUKA

* buonorus. buonornyeckue cucremsl u npoueccsl, 10 knace/ Tepemos A.B., [letpocoBa P.A., OG1iecTBO ¢ OrpaHUUE€HHON OTBETCTBEHHOCTHIO
«MOLl MHEMO3UHA»

TepemoB A.B., IlerpocoBa P.A. buonorusi. buonornueckue cucremsl u npoueccol. 10 knacc. M.- Maemo3una 2022




METOANYECKHUE MATEPUAJIBI IJISA YYUTEJIA
. MULTIMEDIA — nognepxkka kypca «O0miast 6noiorus»;
. Jlabopatopus KJIETKA; Metoanueckue marepuanbl: COOpHHK HOPMATHBHBIX NTOKyMeHTOB. buosnorus /Coct. D./1. JIHenpos, A.
I'., ApkanbeB. — M.: Jlpoda, 2010
Cnmcoxk JTuTepaTypsbl 1S yYUTeJIs:

1 baryeB A.C., I'yneaxoBa M. A., EneneBckuii A.I'. bruonorus. Boyboi cripaBOYHUK SIS MIKOJIBHUKOB U TMOCTYMAaOMUX B BY3bl. — M.: JIpoda,

2011
2 bonroa U. B. COopHuk 3amay mo OOmieid OMonoruy ajisi MOCTYHaroImuX B By3bl. — M.: «OHukc 21Bexk» «Mup u obpazoBanuey», 20123
Kosmoa T.A., Kyumenko B.C. Buomorus B Tabmumax 6-11 kmaccel. CnpaBoynoe mocobue. — M.: JIpoda, 2010 JdomosaHuUTeIbHAS
JUTepaTypa 1Jisl YYUTes:
1 Anacracosa JLI1. OGmas 6uonorus. Junakrnyeckue marepuaisl. — M.: Benrtana-I'pad, 2010.- 240c.

3 Ueanosa T. B. COopHHK 3a/1aHUI 110 001IeH OHOIOTHH: TOCOOUE JIJIs yJaruxcs 00meoopazoBar.
yupexenuit /T.B. UBanosa, I'. C. Kanunosa, A.H.Msrkosa. — M.: IIpocsemenue, 2012

4 Koznosa T.A. Konocos C.H. JlunakTruueckue KapTOUKU-3a1aHus 110 001ei 6nonoruu. — M.:
N3natensckuii Jom «"enmxep», 2012 — 96¢.

* JJaboparopust TEHETUKA; ¢ Jlaboparopus DKOCUCTEMBI;



NurepHer-pecypceni: Caiitel B UHTEpHET:

» Www.bio.1september.ru — razera «buosorusi» - npuinokeHue K «1 CEeHTIOPs;

« Www.bio.nature.ru — Hay4HbIe HOBOCTH OHOJIOTHH;

* WWw.edios.ru — Ditioc — HEHTp AUCTAHIIMOHHOTO 00pa30BaHNU;

« www.km.ru/education - yueOHble MaTepuaibl U caoBapH Ha caiite «Kupumt u Medoauit
HUDPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET
Anpeca caiitoB B MTHTEPHETE www.bio.lseptember.ru - razera «buonorus -
npuioxenue K «1 ceHTs0psi» www.bio.nature.ru - Hay4HbIE€ HOBOCTH OHOJIOTHA
www.edios.ru - D#moc - HeHTp JUCTaHIIHOHHOrO 0Opa3oBanus www.km.ru/education -
VYyebublie MaTepuabl U cioBapu Ha caite «Kupwmt u Medoauii» http://school-
collection.edu.ru Equnast komnexius mudpoBbiXx 00pa3oBaTeNbHBIX PECypCOB.
http://window.edu.ru/ Eauroe okHO AocTyma kK 00pa3oBaTebHBIM pecypcam

http://www.priroda.ru — Ilpupoza: HaMOHAIBHBII TOPTAJL.

http://obi.img.ras.ru — ba3a 3Hanwuii 10 OMOJIOTUH YeIOBeKa. YUSOHUK IO MOJICKY ISIPHOM

Ouosorun YCJI0BCKa, 6I/IOXI/IMI/II/I, (I)I/ISI/IOJ'IOFI/II/I, TCHHOI 1 OCIKOBOM HWHXXCHCPUH.



http://www.zoomax.ru — 300J10THs: YEIOBEK U JOMAIIIHUE )KUBOTHBIC.

http://www.fipi.ru — ®enepanbHbIil HHCTUTYT NEAarOTHYCCKUX U3MEPEHUI






	67fcf2f5e317f4c04c8e061b88e5fa8f13f763f6957ba3982be9a630a7adf8b4.pdf
	3ef2633102a00457ddff7f5493eaeb0e1c9c9913fc98510e80f5827e7d951025.pdf

