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INOACHUTEJIBHASA 3AIIMCKA

[Iporpamma mo ywyeOHOMy mnpeamery "buornorus" (manmee - OMONOrHsA) Ha YPOBHE CpEIIHETO
obmiero oopa3oBanus pazpadorana Ha ocHOoBe DeaepanbHOro 3akoHa ot 29.12.2012 Ne 273-d3 «O6
obpazoBanun B Poccuiickoit ®eneparun», ®I'OC COO, Konuenmuu npenojaBaHus y4eOHOTO
npenmMera «bHoIorus» 1 OCHOBHBIX NOJIOKEHUH (eaepanbHOi pabouelt mporpaMMbl BOCTUTAHHUS.

VYuebnsiii npeamer «buonorus» yriay6nénHoro ypoBHs usyudeHus (10-11 kmaccel) siBisercs
OJIHUM U3 KOMIIOHEHTOB IpenMeTHOM obnactu «EcTecTBeHHO-HayuyHble MpeaMeTbl». (CoriaacHo
nonoxeaussM ®I'OC COO npoduiibHble yueOHbIE TPEAMETHI, U3y4aeMble Ha yIiayOJIEHHOM ypOBHE,
ABJISIFOTCSL criocoOoMm nuddepeniuanumu o0ydeHnsi Ha ypOBHE CPEIHEro o0Imero oOpa3oBaHUS U
MpU3BaHbl OOECIEYUTh MPEEeMCTBEHHOCTh MEKIY OCHOBHBIM OOLIMM, CpPEIHUM OOIIUM, CPEIHUM
npodeccroHalbHBIM M BBICHIMM 00pa3oBaHueM. B To ke BpeMs KaKIblil U3 3TUX y4eOHBIX MPEIMETOB
JIOJDKEH OBITh OPUEHTUPOBAH Ha NPUOPUTETHOE pelIeHHe OO0pa30BaTENIbHBIX, BOCIUTATENbHBIX U
pa3BHUBAIOIIMX 33/a4, CBSI3aHHBIX ¢ MpodopUeHTaUell 00yJarouXCcsl U CTUMYJIUPOBAaHUEM HHTEpeca
K KOHKPETHOM 00JacTH HAy4yHOrO 3HAHUS, CBS3aHHOIO C OHOJOrHeW, MEeAMLUHOW, HKOJIOTHEH,
MICUXOJIOTHEH, CIOPTOM UJIM BOCHHBIM JIEJIOM.

[Iporpamma mo yuebHomy mpeamery "buonorua" maér mpeacraBieHHE O LENM U 3aadyax
u3ydeHust yuebHoro mnpenmera «buonorus» Ha yriayOnE€HHOM ypOBHE, OINpeaesseT o0sA3aTelbHOe
(MHBapHaHTHOE) TMpeIMETHOE COJAEp)KaHHe, €ro CTPYKTYpHpOBaHHWE [0 pasfenaM U TeMau,
pacnpeeneHne Mo KiaccaMm, peKOMEHIYET IOCJIE0BAaTeIbHOCTh M3yueHUs y4eOHOro marepuana C
y4€TOM MEXKIIPEIMETHbIX U BHYTPUIPEIAMETHBIX CBS3€H, JIOTUKUM y4eOHOTo Mpoliecca, BO3PACTHBIX
ocobeHHocTel oOyuaromuxcs. B nmporpamme 1no 6uosoruu peann3oBaH NPUHLIUI IPEEMCTBEHHOCTH €
n3y4eHueM OMOJIOrMU Ha ypPOBHE OCHOBHOI'O 00111ero oopa3zoBaHus, O1arogaps 4eMy pocMaTpuBaeTcs
HaIpaBJIEHHOCTh Ha TMOCJEIYyIOIee pa3BUTHE OUOJIOTMYECKUX 3HAHUM, OPUEHTUPOBAHHBIX Ha
(hopMHpOBaHHE €CTECTBEHHO-HAYUYHOTO MUPOBO33PEHUS, SKOJIOTHYECKOT0 MBIIIJICHUS, TIPEACTaBICHUI
0 3JI0pOBOM 00pa3e *HU3HHU, Ha BOCIIUTaHHE OEPEKHOI0 OTHOIIEHUS K OKPY XKarollel MpUpOoIHOiL cpejie.
B mporpamme mo Ouosioruu Takke IMOKa3aHbl BO3MOXHOCTH yueOHoro mpeamera «buosnorus» B
peanmuzatuu  tpeboBanuit PI'OC COO k mnIaHUPYEMBIM JIMYHOCTHBIM, METampeIMETHBIM U
MPEIMETHBIM pe3yjbTaTaM 00y4eHHUs U B (POPMHUPOBAHMH OCHOBHBIX BHJIOB Y4e€OHO-IIO3HABATEIbHON
NESTEIbHOCTH 00YyYaroMXCsl IO OCBOEHHUIO COJEpKaHMUs OMOJIOTMYECKOro 0Opa3oBaHUs HA YPOBHE
CpeaHero o0Iero oopa3oBaHusl.

VYueOnblii npeamer «buonorus» Ha YpOBHE CpeIHEro o0mero oOpa3oBaHHs 3aBepIIaeT
Ouosiornyeckoe oOpa3oBaHHE B ILIKOJIE W OPUEHTUPOBAH Ha paCIIMpPEHHE U YIIIyOJeHHe 3HaHUH
o0y4aromuxcst 0 *KUBOW MPUPOJAE, OCHOBAX MOJIEKYJISIPHOM M KJIETOYHON OMOJIOrHM, SMOPUOJIOTUN U
OMOJIOTUYU Pa3BUTHS, TEHETUKH, CEIEKIINN, OMOTEXHOJIOTUH, SBOJIOLMOHHOTO YUYEHHS U SKOJIOTHH.

N3yuyenne yueOHoro mnpeamera «buonorus» Ha yriyOlleHHOM YPOBHE OpPHUEHTHUPOBAHO Ha
MOJIrOTOBKY OOYyYalOMIMXCsl K MOCIEIyIOIEeMy MOJyYeHHI0 OHOJIOTHYEeCKOT0 00pa3oBaHMs B By3aX U
OpTraHU3aIsIX CpeAHero MpodeccHoHanbHOTO 00pa3oBaHus. OCHOBY €ro COJEPKAHHS COCTABIISET
cucreMa OMOJIOTMYECKUX 3HAHWM, MOJyYEHHBIX NMPH U3YyYEHUH OOYYaIOLIMMMCS COOTBETCTBYIOIIMX
CHCTEMaTHYECKUX pa3zesioB OMOJIOTUN Ha YPOBHE OCHOBHOTO o0Imiero oopasosanus, B 10—11 kmaccax
9TH 3HaHUS MOJIY4aoT pa3BUTHE. Tak, pacHIUpPeHbl U yIiTyOJaeHbl ONOJOTHYECKUE 3HAHUS O PACTEHUSX,
KHUBOTHBIX, TpHOax, OakTepusX, OpraHu3Me 4YelloBeKa, OOMIMX 3aKOHOMEPHOCTSX IKH3HH,
JIOTIOJTHUTEIBHO BKJIIOUYEHBl OMOJIOTMYECKHE CBEACHUS TNPUKIAJHOIO M IOUCKOBOIO XapakTepa,
KOTOpbIE MOKHO MCIOJIb30BaTh KaK OPUEHTUPHI Ui MOCIEAYIOIIEro BeiOopa npodeccun. BozmoxHa
TaKXKe WHTerpauusi OMOJIOTMYECKUX 3HAHUH C COOTBETCTBYIOIIMMHU 3HAHHMSMM, IOJTYYEHHBIMU
00yYaromuMHUCs MPH N3y4YeHUH (PU3UKH, XUMUH, Teorpaduu 1 MaTeMaTHKH.

CrpykTypa nporpaMmmsl 1o yueo6HoMy npeamety "buonorusa" orpaxaeTr CHCTEMHO-YPOBHEBBIH U
HBOJIIOIMOHHBIA TOAXOABI K U3ydeHHIo Owuonoruu. CorimacHO UM, H3YyYalOTCs CBOWCTBA U
3aKOHOMEPHOCTH, XapaKTepHbIe MJs KHMBBIX CHCTEM pPa3HOIO YpPOBHS OpraHU3alluH, 3BOJIOLUU
OpPraHUYeCKOTO MHpa Ha 3emjie, COXpPaHEHHUs OMOJIOrMYecKOro pa3zHooOpasus ruraHeTsl. Tak, B 10
KJacce M3y4yaroTcs OCHOBBI MOJIEKYJSIPHOW M KJIETOYHOM OMOJIOrMM, 3MOPHUOJIOTMM U OMOJIOTUU



pa3BHUTHS, TEHETUKU M CEJICKIIMH, OMOTEXHOJIOTUHM M CUHTETHYECKON OMOJOTHH, aKTyallu3HPYHOTCS
3HaHUSl OOy4YalOmUXCsl MO0 OOTaHWKE, 300JI0THH, aHaTOMHH, (Qu3nonoruu demoBeka. B 11 kmacce
M3YYalOTCs 3BOJIIOLIMOHHOE YUEHHUE, OCHOBBI SKOJIOTHH U YUeHue o buocdepe.

VYueOnsIii mpeamMeT «bronorusy npu3BaH 00€CIeUnTh OCBOCHHE 00YJAOITMMUCS OMOJIOTHIECKUX
TEOpPUM W 3aKOHOB, MJI€W, MPUHILIMIIOB W MPABUI, JIEKAUUX B OCHOBE COBPEMEHHOU €CTECTBEHHO-
Hay4YHOW KAapTHUHBI MHpA, 3HAHUM O CTPOCHHH, MHOTOOOpPa3UU M OCOOCHHOCTSX KJIETKH, OPraHU3Ma,
MOMYJISAINKN, OHOIEHO3a, JIKOCHCTEMBI, O BBIJAIONINXCA HAYYHBIX JOCTHKCHHSX, COBPEMEHHBIX
WCCTIEOBAaHUSAX B OWOJIOTHH, TPUKIAIHBIX acleKTax Owojornyeckux 3HaHuW. [[ns pasButHs u
MoAJepKaHusi HMHTepeca oO0yyaroummxcs K OHONOTMH HapsAgy CO 3HAYUTEIbHBIM O0BEMOM
TEOPETUYECKOr0 MaTepuaja B COJAEPKaHUHU MPOrpamMMbl N0 OMOJIOTUU MPETYCMOTPEHO 3HAKOMCTBO C
WCTOpUEH CTAHOBJICHHUS U PA3BUTHUS TOW WIM WHOW 0OJIACTH OMOJOTHH, BKJIAJOM OTEUECTBEHHBIX W
3apyOe)KHBIX YUEHBIX B pEIICHUE BAKHEUITUX OUOTOTHIECKUX M DKOJIOTHIECKUX MPOOIIeM.

Henr wu3yuenust yueOHoro mpenmera «buomorus» Ha yrayOJn€HHOM YpOBHE — OBIAJCHUE
00ydJaronmMucs 3HaHUSIMH O CTPYKTYPHO-(YHKIIMOHAJIBLHON OpraHU3aIlié KUBBIX CHCTEM pPa3HOTO
paHra u npuoOpeTeHNe yMEHH UCTIOIb30BaTh 3TH 3HAHUS B (POPMHUPOBAHUH MHTEPECA K ONIPEIEIEHHOMN
o0nactu mpodhecCHOHANBHOM JEesATeNIbHOCTH, CBA3aHHOM C OHOJOrMel, Wi K BBIOOPY yueOHOro
3aBe/ICHUs JJIs MIPOJOIKEHHSI OMOIOTUYECKOTO 00pa30BaHusl.

Joctuxenue uenu usydeHus ydeOHoro mnpenmera «buonorus» Ha yriyOnéHHOM YypOBHE
o0ecreynBaeTcsl pelIeHueM CIeIyoIuX 3a1au:

OCBOCHHE OOYYAIOIIMMHCS CUCTEMBI OHMOJIOTMYECKUX 3HAHWUU: 00 OCHOBHBIX OHMOJIOTHMUYECKHX
TEOpUSIX, KOHLEMLMIX, THUIOTEe3aX, 3aKOHAaX, 3aKOHOMEPHOCTSIX U MpaBUJIaX, COCTABIISIOMIMX
COBPEMEHHYI0 €CTECTBEHHO-HAy4YHYIO KapTUHY MHpa; O CTPOEHUH, MHOT00Opa3uu M OCOOEHHOCTSIX
OMOJIOTMYECKHX CHUCTeM (KJIeTKa, OpraHu3M, TMOMyJAlus, BHJI, OuoreoneHos, Ouocdepa); o
BBIJJAIOIIUXCST OTKPBITUSX U COBPEMEHHBIX UCCIICAOBAHUSAX B OMOJIOTHH;

O3HAKOMJICEHHE OOYyYalolMXcs ¢ METOAaMH IMO3HAHUS JKUBOW MPUPOJBI: HUCCIENOBATEIbCKUMHU
MeTOoJaMu OMOJIOTUYECKUX HAyK (MOJICKYJISIPHOM M KJIETOYHOW OMOIOTHHU, SMOPUOIIOTHH ¥ OUOJIOTHUH
pa3BUTHSA, TEHETHUKU M CEJICKIIMH, OMOTEXHOJIIOTMM M CUHTETHMUYECKON OHOJOTHU, MalICOHTOJOTHUH,
9KOJIOTMH); METO/IaMU CaMOCTOSTEIHLHOTO MPOBEICHUSI OMOJIOTHYECKUX UCCIIeI0BaHUI B 1TabopaTopuu
U B ipupoie (HaOmroeHne, N3MepeHne, IKCIIEPUMEHT, MOJIEITUPOBAHHUE);

OBJIaJIcHUE OOY4YalOIIMMHUCA YMEHHSMHU: CaMOCTOSITEIbHO HAaxOJuTh, aHAIU3UPOBATh W
WCIONIb30BaTh OMOJOTHYECKYI0 HWH(GOPMAIMIO; TOJIB30BAaThCS OMONOTHUECKONH TEPMUHOJOTHEH W
CUMBOJIMKOH; YCTaHABJIMBATh CBSI3b MEXKY Pa3BUTHEM OWOJIOTMH W COIUATIBHO-3KOHOMHUYECKHUMH U
9KOJIOTMYECKUMHU TPOoOJIeMaMH YeJOBEUECTBA; OICHHBATh IMOCIEACTBUS CBOEU MEATEIBHOCTH IO
OTHOIICHHIO K OKPY)KAOIIEH MPUPOIHON cpesie, COOCTBEHHOMY 3I0POBBIO U 3I0POBBIO OKPYIKAIOIIHX
Jrofiel; 000OCHOBBIBATh U COOMIOAATH MEphl MPOo(UIAKTUKU WH(EKIIMOHHBIX 3a00JeBaHUM, MpaBuiIa
MOBEJIEHNUsT B TIPUPOJE U obOecredeHus: Oe30MmacHOCTH COOCTBEHHOM JKM3HEACSATEIHHOCTH B
Ype3BhIYANHBIX CUTYAIMSIX MPUPOJHOTO M TEXHOTEHHOTO XapaKTepa; XapaKTepu30BaTh COBPEMEHHBIE
Hay4YHbI€ OTKPBITUS B 001aCTH OMOJIOTUY;

pa3BUTHE Yy OOYYArOMIMXCS WHTEJJIEKTyallbHBIX M TBOPYECKHX CIIOCOOHOCTEW B MpOIEcce
3HAKOMCTBAa C BBIJIAIOIIMMUCS OTKPBITUSMU W COBPEMEHHBIMH HCCIEAOBAaHUSIMU B OHOJIOTHUH,
peliaeMbpIMi €10 MpobdieMaMu, METOAOJOTHeH OHONOTHYECKOTO HCCIEAOBAaHUSA, MPOBEICHHS
SKCIEPUMEHTAIbHBIX ~ HMCCJICIOBAHUM,  pEIICHHs  OMOJOTMYECKMX  3a/Jad,  MOJEIUPOBAHUS
OHOJIOTMYeCKUX 0O0BEKTOB U MPOLIECCOB;

BOCITUTAHWE y OOYYalOIIMXCA LIEHHOCTHOTO OTHOIIEHHUS K JKMBOW MPHUPOJE B IEJIOM U K
OTJIENbHBIM €€ 00BEKTaM M SIBICHUSM; (POPMUPOBAHUE IKOIOTUYECKOM, FT€HETUUECKON TPaMOTHOCTH,
o011e# KyJIbTyphl IOBEJICHHS B IPUPOJIC; HHTETPAIlMK €CTECTBEHHO-HAYYHBIX 3HAHUH;

npuoOpereHne OO0yYaroNIMMUCS KOMIIETEHTHOCTH B PaIllMOHAJIBLHOM MPUPOJIOTOIH30BAHUI
(coOuroieHre TpaBHII TIOBEJICHUSI B TPUPOJIE, OXPaHbl BHJIIOB, SKOCHUCTEM, OMOC(ephl), COXpaHCHUU
COOCTBEHHOTO 37I0POBbSI U 3JIOPOBBSl OKPYXKAIOUIMX JioAeil (coOmoneHuss Mep NpoQUIaKTUKU
3a0oneBaHnid, oOecreyeHne O€30MacHOCTH JKU3HENCSTEIBbHOCTH B YPE3BBIUYANHHBIX CHUTYAIHSIX



MIPUPOJHOTO U TEXHOT'€HHOT'O XapaKTepa) Ha OCHOBE MCIIOJIb30BAaHMsI OMOJIOTMYECKUX 3HAHUN U YMEHUN
B TIOBCEHEBHOM JKU3HHU;

CO3/laHME  YCJIOBHUH JUIsI  OCO3HAHHOTO  BBIOOpa  OOyYarOIMMHCS  WHAWBUIYAJIbHOM
o0pa3oBaTeNbHOM  TPAaeKTOPHM,  CHOCOOCTBYIOLIEH  mociedyoomeMy  npodeccuoHaTIbHOMY
CaMOOIIpeIeJIEHUIO0, B COOTBETCTBUHU C UHAMBHYaJIbHBIMH HHTEpECAMU U MOTPEOHOCTSAMHU PErHOHA.

OO1iee yncIo 4acoB, OTBEEHHBIX HA M3yuyeHUE OHOJIOTHMHM Ha YIUIyOJ€EHHOM YPOBHE CPEIHEro
obmiero o6pazoBanus, coctaBiseT 204 gaca: B 10 kimacce — 102 gaca (3 gaca B Hezento), B 11 kmacce —
102 gaca (3 gaca B HeZIeIO).

OT100p opraHM3alMOHHBIX (OPM, METOJOB M CPEACTB O00y4YeHHs OMOJIOTHH OCYIIECTBISETCS C
ya€éToM crnenuUKA €ro CcoAep)KaHWs W HANpaBIEHHOCTH Ha TPOJODKEHHE OHOJOTHYECKOTO
00pa3oBaHMs B OpPraHU3aLUAX CPETHETO MPO(PECCHOHATBFHOIO U BBICILIEI0 00pa30BaHMU.

OOs3aTeNbHBIM YCIIOBHEM TIpH OOyYeHWH OHWOJOTHH Ha YIIIyOJIEHHOM YpOBHE SIBIISICTCS
npoBeieHue Ja00paTOPHBIX M MpakTHdeckux padoT. Takke ydactue oOyyaromMXCsl B BBITOJHEHUU
MPOEKTHBIX U YYEeOHO-HCCIEOBATENBCKUX pabOT, TeMaTHKa KOTOPBIX OIPENEeNIeTCs YYUTEeIeM Ha
OCHOBE UMEIOIINXCSI MATEPUAIbHO-TEXHUUECKUX PECYPCOB U MECTHBIX IPUPOIHBIX YCIOBHUI.



COJAEP)KAHUE OBYYEHUA

10 KJIACC

ConepxaHre TpOrpaMMmbl, BBIIEIEHHOE KVPCUBOM, HE BXOJIWUT B IPOBEPKY TOCYAAPCTBEHHOU
uroroBoii arrectanuu (I'A).

Tema 1. buojsiorust Kak HayKa

CoBpemeHHast Ouonorus — KOMIUIEKCHas Hayka. KpaTkas wucTopusi pa3BUTHS OHOJIOTHH.
buonornyeckne Hayku U u3ydaemble MU Tipoosembl. DyHaaMeHTaIbHbIC, TPUKIAAHBIC  TTOMCKOBHIE
Hay4YHbIE UCCIIEIOBAHUS B OMOIOTHH.

3HaueHue OMOJOTMU B (OPMHUPOBAHUU COBPEMEHHOW €CTECTBEHHO-HAYYHOM KapTUHBI MHUpa.
[Ipodeccun, cBsi3anHBIe ¢ OUONOTHENH. 3HAUEHHE OUOJIOTHH B MPAKTUYECKON EATEIHLHOCTH YEIIOBEKa:
MEJIMLIMHE, CEIBCKOM XO35MCTBE, TPOMBILIUIEHHOCTH, OXPaHE IPUPOLBL.

JdemoncTpanuu

[Toptpetsr: Apucrotens, Teodpact, K. Jlunneit, XK. b. Jlamapk, Y. [apsun, Y. I'apseii, I
Mengens, B. 1. Bepnaackuii, U. I1. [1aBnos, . . Meunukos, H. Y. Basunos, H. B. Tumodees-
Pecosckuit, [Ix. Yorcon, ®@. Kpuk, /1. K. benses.

Tabmuie! u cxeMbl: «CBsi3b OMOJIOTHH ¢ IPYTUMH HayKaMuy, «CucTemMa OMOIOTHYECKUX HAYKY.

Tema 2. /KuBble cuCTEeMBbI U UX H3yYeHHUE

XKusble cuctembl Kak mpeaMeT u3ydeHus Ouonoruu. CBONCTBA KUBBIX CHCTEM: €IUHCTBO
XUMHUYECKOIO COCTaBa, MTUCKPETHOCTh M LEJIOCTHOCTb, CIOKHOCTh M YIOPSAIOYEHHOCTb CTPYKTYPBI,
OTKPBITOCTh, CaMOOPraHU3ALMs, CaMOBOCIPOU3BEIACHUE, Pa3apPaKUMOCTb, MU3MEHUYUBOCTh, POCT M
pa3BUTHE.

YpoBHU OpraHU3alMU )KUBBIX CUCTEM: MOJIEKYJISIPHBIM, KJIIETOUHbIN, TKAHEBBIN, OPraHU3MEHHBIH,
MOMYJISIIUOHHO-BUIOBOM,  3KOCHCTEMHBIH  (OmoreouneHoTuueckuit), Ouochepnsiii. IIpoueccsl,
MIPOUCXOISIINE B )KUBBIX cucTeMax. OCHOBHBIE MPU3HAKY KUBOTO. JKU3HB Kak opma CyIIeCTBOBAHUS
Marepuu. Hayku, nzydaromue )KuBbIe CHCTEMbI Ha PAa3HBIX YPOBHSX OPraHU3aIIAHN.

N3yyenne >xuBbIX cucTeM. MeToasl Ouonoruyeckoil Hayku. HaOmromenue, u3MepeHUe,
SKCIIEPUMEHT, CUCTeMaTu3anus, mMetaaHain3. [[oHsITHE O 3aBUCMMOM M HE3aBHCUMOMN IMEPEMEHHOM.
[InanupoBanue skcnepumenTta. [locraHoBka u mpoBepka runore3. HyneBas runores3a. [lonsitue
BBIOODKHM U €€ naocToBepHOCTb. Pa3bpoc B Ouosornyeckux AaHHbIX. OIllEHKa JOCTOBEPHOCTH
MOJIYYEHHBIX  pe3yibTaToB. [IpUuMHBI HWCKaXX€HUS  pe3yJbTaTOB  JKcrepuMeHTa. [loHsThe
CTaTUCTUYECKOTO TECTA.

JdemoncTpanuu

Tabmumer n cxembl: «OCHOBHBIC NMPU3HAKK KU3HWY», «buonorndeckune cucreMbl», «CBOMCTBA
KUBOW MaTepum», «Y pOBHU OpPraHU3alUuu KUBOU MPUPOIbD», «CTpoeHUE KUBOTHOMU KIETKW», « TkaHU
KHUBOTHBIX», «CUCTEMBI OPraHOB YEJI0BEUECKOT0 OpraHu3mMa, «bruoreonenos», «buocdepar, «MeTo bl
W3YUYEHUS KUBOU IPUPOIBD).

OO6opynoBanue: JrabopaTopHOE O0OpYIOBaHHWE IS IMPOBEICHUS HAONIOJCHUN, W3MEpEHUH,
SKCIIEPUMEHTOB.

I[MpakTuyeckasi padora «/crnonp3oBaHne pa3TUYHBIX METOIOB MPU U3YUEHUH KUBBIX CUCTEM).

Tema 3. bunosorust KieTkn

Knerka — cTpykTypHO-(QYHKIMOHATBHAS €IMHULIA KUBOTO. MIcTOpHst OTKPBITUS KIETKU. PaboThI
P. I'yka, A. JleBenryka. Knerounas teopus (T. IlIBamn, M. Illneiinen, P. BupxoB). OcHOBHBIE
IIOJIOKEHUSI COBPEMEHHOM KJIETOYHOM TEOPUHU.

MeTo1bI MOJIEKYIAPHON U KIETOYHON OMOJIOTUI: MUKPOCKOIIHS, XpoMaTorpadusi, anexkrpodopes,
METOJI MEUEHBIX aTOMOB, IU(QGEpPEHIMATBFHOE MEHTPUPYTUPOBAHNE, KYJIHTHBHPOBAHUE KIIETOK.
Uszyuenue ¢uxcuposannvix Kiemok. DIEKTPOHHAs MHUKpockomnus. Koughoxanvmas mukpockonus.
Bumanvnoe (npusicusnennoe) uzyuenue kiemox.

JdemoncTpanun

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



TaGnuiel 1 cxembl: «CBETOBOM MUKPOCKOI, «DIEKTPOHHBIH MUKPOCKOI, «VIcTOpHS pa3BUTHS
METOJI0B MUKPOCKOITHI.

OO6opynoBaHMe: CBETOBOM MHKPOCKOI, MHKpOIpenapaTsl pacTUTEIbHBIX, IXHUBOTHBIX H
OakTepUaTbHBIX KIETOK.

IIpakTnuyeckass padora «/I3yyeHne METOJOB KIJIETOYHOH Ouonoruu (xpomartorpagus,
anexTpodopes, muddepernuanpaoe nenTpudyruposanne, [T1IP)».

Tema 4. Xumnueckasi Opranu3anus KjIeTKH

XHWMHYECKUH COCTaB KIETKH. Makpo-, MUKpO- U yJIBTPAMHUKPO3JIEMEHTHL. Boa u e€ ponb Kak
pacTBOpUTEINS, peareHTa, y4acTue B CTPYKTYpPUPOBAHHMM KIIETKH, TEIUIOPETYJsALUU. MHHepalbHblE
BEIIECTBA KJIETKH, UX Ouosiornyeckast posib. Poib KaTHOHOB M aHHOHOB B KJIETKE.

Oprannueckue BelecTBa KIeTku. bruonoruueckue nonumepsl. benku. AMUHOKUCIOTHBINA COCTaB
6enkoB. CTpyKTyphl O€71K0BOM MoJiekybl. [lepBuunas cTpykTypa 6enka, nentuaHas cBsi3b. Bropuunas,
TPEeTUYHasi, YeTBepTHUHAs CTPYKTyphl. JleHaryparus. CoiictBa OenkoB. Knaccudukanus Oenxos.
buonoruueckue pynkunu 6enkoB. [lpuonsi.

VYraeBoasl. MoHOcaxapupl, AMCAaXxapUabl, OJMrocaxapuisl W mnoiucaxapuabl. OOmui miiaH
CTpOEHHS U (PU3NKO-XUMHUUECKHE CBOMCTBA YIIIeBOJ0B. buonoruueckue GyHKIUN YII€BOJOB.

Jlunuapsl. T'unpodunsHo-runpopoOHble cBoiicTBa. Knaccudukauus nunuaos. Tpurinuuepuns,
dbochonmunuapl, BOCkHM, cTepounbl. buonormdeckne ¢GyHkmum JunuaoB. OOmmMeE  CBOWMCTBA
OMOJIOTNYECKUX MEMOpaH — TEKY4€eCTh, CIIOCOOHOCTh K CaMO3aMbIKaHUIO, IOTYIPOHHIIAEMOCTb.

Hyxneunossie kucnotsl. JIHK u PHK. Ctpoenne nyknennoBbix kucinoT. Hykneoruast. [Ipunnun
komuiementapaoctu. [Ipasuno Yapradda. Crpykrypa JJHK — nBoiinas cnupans. MecToHaxoxaeHue
u 6uonoruueckue pynkuuu JJHK. Bunst PHK. ®ynkuuu PHK B kietke.

Crpoenne mousekynsl AT®. Makpospruueckue cBszu B Monekyine AT®. buonormueckue
¢byukuun  AT®. BoccTaHOBICHHBIE  MEPEHOCYMKH, WX (YHKOUH B KIETKe. J[pyeue
nykneosuompugocpamor (HT®). CexsenupoBanue [AHK. Memoow: cenomuxu, mpanckpunmomuxu,
npOMEOMUKU.

CrpykrypHast Ouonorusi: OHOXMMUYecKMEe M Ouodu3MuecKkue HCCIeIOBaHUS COCTaBa M
MIPOCTPAHCTBEHHOMN CTPYKTYphl OMOMOJIeKy1. Modenuposanue cmpykmypol u hyHKyuil 6UOMONEKY U
ux Komniaekcos. Komnviomepuwiti ousaiin u opeanudeckuti cunme3s OUOMONEKYN U UX HENnpupoOHbIX
aHano2os.

JdemoncTpanuu

Hoptpetsr: JI. [Homunr, Jx. Yorcon, ®@. Kpuk, M. VYunkunc, P. ®pauxnun, ®. Canrep, C.
[Ipy3unep.

Huarpammsl: «PacnpeneneHne XMuMAYECKUX 3JIEMEHTOB B HEXUBOW nipuponae», «Pactpenenenue
XMMHYECKHX 3JIEMEHTOB B KUBOM MPUPOLIE».

Tabmuier u cxemsl: «Ileproanyeckast TaOIUIA XUMHYECKUX dJIEMEHTOBY, « CTpPOESHHE MOJIEKYJIBI
BOJIbl», «BemecTBa B coctaBe opraHu3mMoBy», «CTpoeHHe MoJeKyJibl Oenka», «CTpyKTypbl OeIKoBOM
MoJIeKyJIbD», «CTpo€HHE MOJIEKYJ YIJIeBOJOB», «CTpoeHHe MOJeKysl IunuaoBy», «HyknenHoBbie
KHCIOTB, «CTpoenue Monekyisl ATOy.

ObopynoBaHue: XUMUYECKas MOCy1a M 000pyI0BaHHE.

JlaGopaTopHas pa6ora «OOHapyxeHHE OENKOB C MOMOUIbIO KAU€CTBEHHBIX PEeaKLUil».

JlaGopaTopnas pabGora «lccnenoBaHue HYKJIEHHOBBIX KHCIIOT, BBIACIEHHBIX M3 KIETOK
Pa3IUMYHBIX OPraHU3MOBY.

Tema 5. Ctpoenue u pyHKIMHU KIETKH

Tunbl KJIeTOK: JyKapuoTudeckas U mpokapuotrudeckas. CTpyKTypHO-(QYHKLIHOHAIbHbIE
00pa3oBaHMs KIETKH.

Crpoenue npokapuoTHueckoil kietku. Kierounas crenka Oakrepuil um apxeil. OcoOeHHOCTH
CTpOCHHS TeTepOoTPOPHON U aBTOTPO(PHON MPOKAPHOTHUCCKHUX KJICTOK. MECTO M Pojb MPOKApUOT B
OHOLIEHO3aX.

Crpoenne ¥ (QYHKIMOHHPOBAHUE OJyKapHOTHUECKOW KieTku. Ilmasmarmdeckas memOpaHa
(mnazmaniemma). CTpyKTypa miiazMaTHueckoil MeMOpanbl. TpaHCIOpT BeLIeCTB yepes3 M1a3MaTHIECKy 0



MeMOpany: naccuBHbI (Auddy3us, obneruénnas nuddysus), akTUBHBIN (MIEPBUYHBIA U BTOPHUYHBIN
akTUBHBIM TpaHcnopT). [lomynponunaemocts MeMOpanbl. PabGoTa HaTpuii-kaineBoro Hacoca.
OHAOIMTO3: MUHOLUTO3, (arounTto3. Ik3omuTo3. Kierounas crenka. CTpykTypa M (QYHKUUHU
KJIETOYHOM CTEHKU pacTeHUM, TpuOOB.

Huromnazma. Ilurozoms. Ilutockener. JIBmkeHue muTOoIUIasMbl. OpraHouasl  KJIETKH.
OpHoMeMOpaHHbIE OpraHouAbl KIeTKU: sHAomiaazMatudeckas ceth (OIIC), ammapar Tonbmxu,
JU30COMBI, UX CTpOEHHUE M PYHKINHU. B3auMocBsa3b 0JHOMEMOpaHHBIX OpraHou 0B KieTku. CTpoeHue
TPaHyJSIPHOTO peTUuKynyma. Mexanuzm nanpaenenuss 6eakos ¢ IIIC. CUHTE3 pacCTBOPUMBIX OEITKOB.
Cunte3 KJIeTOYHBIX MeMOpaH. [nankuil (arpaHyssIpHBIA) SHAOIUIA3MATHYECKUH PETHKYIYM.
CekperopHass ¢yHkius anmapara [onbmxu. Moougurkayus 6Genkoe 6 annapame [ onvoorcu.
Copmuposka benkoe 6 annapame I onv0orcu. TpaHCTIOPT BEIIECTB B KiIeTKe. Bakyonn pacTUTENbHBIX
kinetok. Kierounsiit cok. Typrop.

[lomyaBTOHOMHBIE ~ OpPraHOMIBl  KIETKH: MHUTOXOHJPHUH, IUIACTHIBL.  [Ipoucxoorcoenue
mumoxonoputl u naacmuo. Cumouoeenes (K.C. Mepexcxosckuii, JI. Mapeynuc). Ctpoerne n QyHKITIH
MUTOXOHAPUM M miactua. [lepBuyHble, BTOPUYHBIE M CIOXHBIE IUIACTH]IBI (DOTOCHHTE3UPYIOLINX
3YKApHOT. XJIOPOIUIACThI, XPOMOIUIACTHI, JISMKOIJIACTHI BHICIIUX PACTEHUM.

HememOpannbie opranouisl kiaetku CTpoeHue U GyHKIMA HEMEMOpPaHHBIX OPraHOMIOB KJIETKH.
Pubocomel. [lpomesxcymounvie ¢hunamenmol. MuUxkpoduiaMeHTbl. AKmuHogvie MUKPODUIAMEHMbL.
MBplieyHble KICTKU. AKMUHO8ble KOMHNOHEHMbL HeMbluleuHblX KiemoK. MukpoTpy6ouku. Kierounsiii
ueHtp. CTpoeHue U ABUKEHHUE KI'YTUKOB U pecHUYeK. MHUKpOTpyOOuku nutoriazMel. LleHTpHoIb.
benxu, accoyuuposannvie c mukpogunamenmamu u mukpompybouxkamu. Momopnvie 6enxu.

SAnpo. O6omnouka sipa, XpoMaTHH, KapyuOIIa3Ma, SAPIMIKH, UX CTpOeHHE U (pyHKIUU. S aepHbIit
6enKkoBbIi MaTpuKC. [IpocTpaHCTBEHHOE PaCcONOKEHUE XPOMOCOM B MHTEP(A3ZHOM sape. Dyxpomamun
u eemepoxpomamun. benku XpoMaTuHa — TUCTOHBL. /Junamuxa s0epHoti 06orouku 6 mumose. AoepHuiti
mpaxcnopm.

Knerounsie BkimoueHus. CpaBHHUTENbHAs XapaKTEPUCTHUKA KIIETOK 3YKApUOT (PacTUTENIbHOM,
KUBOTHOMU, FPUOHON).

JdemMoHcTpauuu

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

Tabmuipl u cxembl: «CTpoeHHE SYKapUOTHUECKON KIETKN», «CTpOeHHE KUBOTHOM KIIETKN»,
«CTpoeHne  pacTUTenbHOM  KiIeTknw», «CrpoeHne  muTOXOHApUM», «Sapo», «CrpoeHune
MIPOKAPHUOTHYECKON KIIETKN.

OO6opynoBaHMe: CBETOBOW MMKPOCKOI, MHUKPOIpENnapaThl PacTUTENbHBIX, KHBOTHBIX KIETOK,
MHUKpPOIpENapaTsl 0aKTePHAITBHBIX KIETOK.

JlaGopaTopHas pa6ora «lI3yueHne CTpoeHUs KJIETOK Pa3IMUHbIX OPraHU3MOBY.

I[IpakTnyeckas padora «l3ydyeHne cBOMCTB KJIIETOUHON MEMOpaHbI».

JlaGopaTtopHas pabora «lcciaenoBaHue IUIa3MONIM3a M JIEIUIA3MOJIM3a B PACTUTENIBHBIX
KJIETKax».

IIpakTnueckas padora «/3yueHue ABMXKEHHs LIUTOIUIA3MbI B PACTUTENIBHBIX KJIETKAX.

Tema 6. O0MeH BelecTB M NpeBpallieHHe JHEPTHH B KJIeTKe

AccuMMIAIMA M JUCCUMMISILMS — JIB€ CTOPOHBI MeTabonu3Ma. Tumbl oOMEHa BEIECTB:
aBTOTPOGHBIA M TeTepOTpOQHBIH. YdacTHe KHCIOpOoAa B OOMEHHBIX MpoIeccax. JHEpreTHYecKoe
obecrnieueHne kieTku: npeBpamieHrne AT® B oOMeHHBIX mpoueccax. DepMEHTATUBHBINA XapakTep
peakiuii KJIeTo4Horo meradonuzma. DepMEeHThI, UX CTPOCHUE, CBOWCTBA M MEXaHU3M JEHCTBHUS.
KodepmenTsl. OTinnuus pepMEeHTOB OT HEOPraHUYECKUX KaTalu3aTOpPOB. benku-akTuBaTOpbl U O€JIKH-
WHTUOUTOPBI. 3aBUCUMOCTh CKOPOCTH (DEPMEHTATHBHBIX PEAKIUN OT pa3IHUHBIX (PAaKTOPOB.

[lepBUuHBIl CHHTE3 OpraHMYECKHUX BewecTB B KieTke. DOTOCUHTE3. AHOKCUuceHHbll U
oKkcueennvlll pomocunmes y 6akmeputi. Ceemocobuparowue nuemMeHmsl u NUSMeHmuvl peaKyuoHHO20
yenmpa. Ponb xnoporuactoB B npouecce gorocuHTesa. CBeToBas U TeMHOBas (asbl. Pomoovixanue,
Cs., Cy. u CAM-munwvi homocunmesa. IIponykTHBHOCTHh oTOCHHTE3a. BiusHue pa3inaHbIX GaKTOpoB
Ha CKOpOCTh (hoTOCHHTE3a. 3HauUeHUe (HOTOCHHTE3A.



XemocuHTte3. Pa3HooOpazue OpraHu3MOB-XEeMOCHHTETHKOB: HUTpUUIMpYIOIIUE OaKkTepuu,
xKele300aKkTepun, cepobakTepru, BOJIOPOAHbIE OaKTepuu. 3HaU€HHE XEMOCUHTE3a.

AnaspoOHble opraHu3Mbl. Buasl Opoxkenus. IIpomaykTel OpoKeHHMS M HX HCIOJIb30BAHUE
4yeJloBeKOM. AHa3pOOHBIE MUKPOOPTraHU3MbI Kak 00bEKThI OMOTEXHOJIOTUN U BO30YyAUTENU OOJEe3HEH.

AdpoOHBIE OpraHu3Mbl. DTallbl YHEpreTuueckoro oomena. IlogrorosurensbHslit stan. I'nukonus
— OECKHCIIOPOIHOE PACIIETIIIEHUE TITFOKO3BI.

buonoruueckoe OkKHCIEHHE, WIM KIETOYHOE JAbIXaHHWE. Poilbp MHMTOXOHApPUI B Mpoleccax
ouonornueckoro okucieHus. [uknndaeckue peakuuu. OxkuciutenbHoe GochopuupoBaHue. JHepeus
Membpannoeo  epaduenma npomonos. Cummes ATD: paboma npomonnou ATD-cunmass.
[IpeumymectBa a’poOHOro myTd oOMEHa BeIIECTB TMepea  aHadpoOHBIM. DPPeKTUBHOCTH
HHEpPreTU4YecKoro oOMeHa.

JdemMoHcTpanuu

Iloptpersr: k. Ilpuctau, K. A. Tumupszes, C. H. Bunorpanckuii, B. A. Durensrapar, I1.
Murtuenn, I'. A. 3aBap3uH.

TaGnuue! u cxembl: «@OTOCUHTE3Y», « DHEPreTHUecKuil o0OMen», «brocunres 6enkay, «CTpoeHue
(bepmeHTa», « XEMOCHHTE3Y.

OO6opynoBaHue: CBETOBOM MHUKPOCKOI, OOOPYJOBaHUE [yl HPUTOTOBICHHS MOCTOSHHBIX H
BPEMEHHBIX MUKPOIIPETIapaToB.

JlaGopaTtopHasa paGora «lI3yueHne KaTalUTHYECKOM AaKTUBHOCTU (EpMEHTOB (Ha MpUMepe
aMuUJIa3bl WIM KaTajaasbl)».

JlaGopaTopHas pabora «/3yueHue hepMEHTATHMBHOTO pacUICIJICHUS MEepOKCHIa BOAOPOJA B
PACTUTENBHBIX U )KUBOTHBIX KJIETKaX).

JlaGopaTopHas pa6ora «CpaBHEeHHUE NPOLECCOB (POTOCHHTE3a M XEMOCHUHTE3a».

JlabopaTtopnasi padora «CpaBHEHHE TPOLIECCOB OPOKEHUS U JTBIXAHUSD.

Tema 7. HacaencrBenHass HHGOPMALKs U peanu3anus eé B KiIeTKe

Peakuuu matpuuHoro cunTesa. [IpyHIMI KOMITIEMEHTAPHOCTH B PEAKIUSIX MATPUYHOTO CUHTE3A.
Peanuzanus HacneacTBeHHOW uHGpopmauuu. ['eHeTndeckuil Koj, ero cBoiictBa. TpaHckpumus —
MatpuuHblid cuHTe3 PHK. IIpmHOMNGBI TpaHCKpUNIUMU: KOMILIEMEHTAPHOCTh, AHTHUIIAPAJUIEIIBHOCTD,
acuMMeTpu4aHOCTb. Co3zpesanue mampuunvix PHK 6 sykapuomuueckoti knemke. Hexooupyrowue PHK.

Tpancnsamust u e€ oranbl. Yuactue Ttpancrnopteix PHK B OuocunTese Oenka. YcinoBus
6uocunresa 6enka. Koguposanue amunokucaot. Ponb pubocom B 6rocuHTe3e Oemnka.

Coepemennvie npedcmaenenus o cmpoeHuu 2cenog. OpraHusanys T€éHOMa y HIPOKapuoT U
9YKapHoOT. Perymnsiuus akTUBHOCTH T'€HOB y npokapHuoT. ['mmoresza onepona (®. XKako6, XK. Mano).
MonexynapHuvle Mexanusmbl 3KCnpeccuu 2eHos y sykapuom. Ponv xpomamuna 6 pezynsiyuu pabomol
2enos. Perynsaiust oOMeHHBIX MpolieccoB B kieTke. KieTounslii romeoctas.

Bupycsl — HexeTouHbIe (HOPMBI JKU3HHU U OOJIMTaTHBIC Tapa3uThl. CTPOSHUE IPOCTHIX U CIIOKHBIX
BUPYCOB, DPETPOBHPYCOB, OakrepuodaroB. JKuszuennwvii yuxn /[HK-codepowcawux eupycos, PHK-
cooepacawux upycos, bakmepuoghaeos. Obpammnas mpanckpunyus, peeepmasa, uHmezpasa.

Bupycubie 3a0oneBanus uenoBeka, KUBOTHbIX, pacteHuil. CIIN/, COVID-19, conuanshbeie u
MEJIUIUHCKUE TPOOIIEMBI.

buoungopmamura: unmeepayus u awmanuz 6orvuux maccusog («bigdata») cmpyxmyprvix
buonozuueckux oamnvix. Hanomexnonocuu 6 o6uonocuu u meouyune. Ilpoepammupyemvie @ynKyuu
benxos. Cnocobvl docmasKu 1ekapcma.

JdemMoHcTpauuu

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

Tabmuuer u cxemsl: «buocunTes 6enkay, «I'eHeTnaeckuit komy, «Bupyce», «bakrepuodarny.

IIpakTnueckas padora «Co3nanue MOJEIN BUPYCay.

Tema 8. ZKu3HeHHBbIH UKJI KIETKH

Knerounslif nuki, ero nepuoas! u peryisauus. Uatepdaza u muro3. OcoOEHHOCTH MPOLECCOB,
nporekatomux B uHTepdasze. IloaroroBka  kieTku K jgeneHur0.  IIpecuHTeTHMUeckuit



(TOCTMUTOTUYECKUI), CHHTETMYECKHMH M TOCTCUHTETHYECKMH (IPEMUTOTHUECKUI) TEepPHOIbI
uHTEpPa3bl.

Matpuunsiii cunre3 JJHK — penmukanus. [Ipunanuns! permmkanuu JJHK: xommuieMeHTapHOCTS,
MIOJIyKOHCEPBATUBHBIM CUHTE3, aHTHUNApauieabHOCTh. Mexanusm pemmkanuu JIHK. Xpomocowmsl.
Crpoenne xpomocoM. Temomepsl U Tesnomepa3a. XPOMOCOMHBIH HAOOp KIETKM — KapUOTHIIL.
JIMTUIOUTHBIN ¥ TaIlJIONIHBIA HA0OpBEI XpoMocoM. ["'oMoTorudHbIe XpOMOCOMBI. [10J10BBIE XpOMOCOMBEI.

Henenne knetkn — Muto3. CTaauu MUTO3a M NPOUCXOASIINE B HUX IPOLECCHl. THUIBI MUTO3A.
Kapnokunes n nutoknHes. buonornuyeckoe 3Ha4eHUE MUTO3A.

Perynsauus MUTOTHYECKOTO IIUKIIA KIeTKH. [IporpamMupyemast kiieTouHas ruGelib — aromnTo3.

Knerounoe snpo, XxpomMocombl, (yHKIHMOHalIbHAs Te€HOMHUKA. Mexanuzmwvl nponugepayuu,
oughghepenyuposku, cmapenuss u eudenu xiemox. «Llugposas kiemka» — oOuoungopmamuuecxue
MoO0enu hYHKYUOHUPOBAHUSL KILEMKU.

JdemoncTpanuu

Tabmuubl u cxembl: «KU3HEHHBIM TWKI KIETKW», «Mutos», «CTpoeHHE XpOMOCOMY,
«Pemmukanmsa [JHK».

O6opynoBaHue: CBETOBOM MUKPOCKOI, MUKponpenaparbl: « MUTO3 B KJIETKaX KOpEIIKa JTyKay.

JlaGopaTopHas padora «/3yueHne XpoMOCOM Ha FOTOBBIX MUKpOIIpENapaTax».

JlaGopaTopHas pa6ora «Habmonenne MuTo3a B KJIETKax KOHUYMKA KOPEIIKa JIyKa (Ha TOTOBBIX
MHUKpOIpernapaTax)».

Tema 9. CTtpoenue u pyHKIMH OPraHU3MOB

buonoruueckoe pasHooOpaszue opraHnu3zmMoB. OTHOKIETOUYHbIE, KOJIOHUAJIbHBIE, MHOTOKJIETOYHbBIE
OpraHU3MBI.

OCOOEHHOCTH CTPOCHUS U JKU3HEIESITEIbHOCTH OIHOKJIETOYHBIX OpraHu3MoB. bakrepuu, apxen,
OJIHOKJIETOYHbIE TPUObI, OHOKJIETOYHBIE BOAOPOCIH, Jpyrue MpoTUcThl. KoloHnaIbHbIE OpraHu3MBbI.

B3anMoCBs3b yacTe€ll MHOIOKJIETOYHOIO OpraHu3Ma. TKaHW, OpraHbl U CHUCTEMbI OpPraHOB.
OpranusMm Kak enuHoe Leioe. 'omeocras.

Txanu pactenuil. Turbl pacTUTENbHBIX TKaHEHl: oOpa3oBaTenbHAas, MOKPOBHAs, MPOBOIAILAL,
OCHOBHas, MexaHuueckas. OCOOEHHOCTH CTpoeHUs, (YyHKIUN W pacHojOKEHUs TKaHEeW B opraHax
pacTeHun.

TkaHM XUBOTHBIX M YE€JIOBEKA. THIBI KUBOTHBIX TKAHEW: DIUTEIHAIBHAS, COCAVMHUTENIbHAS,
MbllIeyHasi, HepBHas. OCOOEHHOCTH CTpOeHHus, (YHKIHMH M pacloyio)KeHUs TKaHeHl B opraHax
JKUBOTHBIX U YEJIOBEKA.

Opranel. BereraTuBHblE M T€HEPATHBHBIE OpraHbl pacTeHHH. OpraHbl U CHUCTEMBI OpPraHOB
JKUBOTHBIX U 4yesioBeKka. DyHKIIMU OPraHOB U CUCTEM OPIaHOB.

Onopa tena opranusmoB. Kapkac pacteHuil. CKelleTbl OJHOKJIETOYHBIX MU MHOTOKJIETOYHBIX
AKUBOTHBIX. HapyKHbI! 1 BHYTpeHHUI ckeneT. CTpOeHHE U TUIbl COETUHEHHS KOCTEH.

JIBI>KeHME OpraHu3MOB. J[BHM)KEHUE OJHOKJIETOYHBIX OpPraHU3MOB: aMEOOHMIHOE, KTYTUKOBOE,
pecHnuHoOE. J[BUKEHNE MHOTOKJIETOYHBIX PACTEHUI: TPOIIM3MBI M HACTUU. [|BUYKEHNE MHOTOKJIETOYHBIX
KMBOTHBIX U YeJOBeKa: MbllleyHast cuctema. Peduekc. CkeneTHble MBIIIIBI U UX paboTa.

[Intanne opranmsmoB. llornomeHne BOIBI, YIVIEKMCIOIO ra3a M MHHEPAJIbHBIX BEIIECTB
pactenusMu. IIuTanue XUBOTHBIX. BHYTpUIIOIIOCTHOE M BHYTPUKIETOUHOE nuieBapeHue. [Ilnranue
MO3BOHOYHBIX KUBOTHBIX. OTHENbl NUIIEBAPUTENBHOIO TpakTa. lluineBapuTenbHble Kene3bl.
[InmeBapuTenbHas cucTeMa 4eI0BeKa.

Hpixanue opranm3moB. Jlpixanuwe pacteHuil. Jlpixanuwe >kMBOTHBIX. Juddys3us razoB uepes
MOBEPXHOCTH KieTku. KoxkHoe apixanue. JlpixaTenpHas oBepXHOCTh. JKabepHoe U IErouHoe AbIXaHHe.
JlpIxaHre NO3BOHOYHBIX XMUBOTHBIX U YEJIOBEKA. OBOJIIOLIMOHHOE YCJIOKHEHUE CTPOEHUS JIErKUX
II0O3BOHOYHBIX KMBOTHBIX. JlpIXaTenpHas CUCTEMA YEIOBEKa. MeXaHu3M BEHTWIALUY JIETKUX Y ITHLL U
MiekonuTaomux. Perynsanus apixanus. JpixateabHble 00bEMBI.

Tpancnopt BewecTs y opranu3mMoB. TpaHCIIOPTHBIE CUCTEMBI PACTEHUN. TpaHCIIOPT BELIECTB Y
KUBOTHBIX. KpoBeHOCHas1 cucrtema u €€ opranel. KpoBeHOCHas cucTeMa MO3BOHOYHBIX KMBOTHBIX U
yenoBeka. Cepjie, KpOBEHOCHbIE coCylbl M KpoBb. Kpyru kpoBooOpaiieHHs. DBOJIOLUOHHBIE



YCIIOKHEHHUSI CTPOCHHMS KPOBEHOCHOM CHCTEMBbI ITO3BOHOYHBIX >XHBOTHBIX. Pabora cepama u eé
peryJsnus.

Brinenenue y oprannsmoB. Beinenenue y pactenuil. Boeigenenue y skuBoTHbIX. COKpaTUTENBHbBIE
Bakyonu. Opranbl BbiAeneHus. OunpTpanus, cexkperuss U oOpaTHOE BCACHIBAHUE KaK MEXaHH3MBI
paboTbl opraHoB BblAeNeHHUA. CBsI3b MOJOCTH Telda ¢ KPOBEHOCHOM M BBIJCIUTENBHONW CHUCTEMaMH.
Boigenenne y MO3BOHOYHBIX JKMBOTHBIX M uenoBeka. [louku. CrpoeHue u (GyHKIHMOHHpPOBAHHE
HeppoHa. OOpa3zoBaHrEe MOYH y YeTIOBEKaA.

3amuTa y OpraHM3MOB. 3alluTa y OJHOKJIETOYHBIX OpraHu3mMoB. Cropbl OakTepuil W LHCTHI
IIPOCTENIINX. 3alUTa y MHOTOKJIETOUHbIX pacTeHuil. Kytukyna. Cpeacrsa nacCUBHON U XUMUYECKOU
3auThl. OUTOHIMIBL.

3amuTa y MHOTOKJIETOUHBIX KUBOTHBIX. [IOKpOBBI M MX IPOU3BOJHBIE. 3alllUTa OpraHU3Ma OT
6one3neil. iMmmyHHas cuctema denoBeka. KieTouHslit U ryMopaibHbli HMMYHHUTET. BpoxnéHHbIN 1
npuoOpeTéHHBIN crienupuUeckuii UMMyHHUTET. TeopHs KIOHAIbHO-CelNeKTHUBHOro mmmynutera (II.
Opmux, ®. M. bepuer, C. ToneraBa). BocnanmurenbHbie OTBETH OpraHu3MoB. Poib BpOXKIEHHOTO
MMMYHHUTETA B Pa3BUTUU CUCTEMHBIX 3a00JI€BaHUH.

PazgpaxxuMocTe 1 peryssanus y Opraau3MoB. Pa3apakuMocTh y OAHOKJIETOYHBIX OPraHU3MOB.
Takcucsl. Pa3npaxuMocCTh U peryiisiiys y pacTeHuil. POCTOBBIE BelecTBa U UX 3HAaYCHUE.

HepBhas cucrema u pedrexropHas peryisiuus y kMBOTHbIX. HepBHas cucrema u €€ OTIeInbl.
OBOJIOMOHHOE YCIIO)KHEHUE CTPOCHMSI HEPBHOW CHUCTEMBI Y JKMBOTHBIX. OTAEINBI FOJOBHOIO MO3ra
MM03BOHOYHBIX JKUBOTHBIX. Peduiekc u peduiekropHas ayra. besyciioBHbie 1 ycioBHBIE pe(IIeKChI.

I'yMopanbHas perysnus 1 S9HIOKPHUHHAS CUCTEMA )KMBOTHBIX U YesloBeKa. XKene3pl 3HIOKpUHHON
CHUCTEMBbl W MX TOpPMOHBI. JleiicTBHE TOPMOHOB. B3amMOCBSI3b HEPBHOM M SHIOKPUHHOW CHCTEM.
l'unoranamo-runoguzapHas cucrema.

JdemoHcTpauuu

IToptper: U. I1. I1aBios.

Tabmuuplt u  cxembl: «OAHOKIETOYHBIE BOAOPOCIN», «MHOIOKIETOUHBIE BOJOPOCINY,
«bakrepumn», «IIpocreimme», «Opranbl LIBETKOBBIX PAacTeHUN», «CHCTEMBbI OPraHOB I103BOHOYHBIX
JKUBOTHBIX», «BHyTpeHHee cTpoeHue Hacekomblx», «TkaHm pacrenmit», «KopHeBBIE CHUCTEMBDY,
«Ctpoenue credmus», «CTpoeHHe JIMCTOBOM IUIACTHHKN», « TKaHM )KMBOTHBIX», «CKeJeT 4yesloBeKay,
«ITnmeBaputensHas cucteMa», «KpoBeHocHass cucremay, «J/lpixarenbHas cucrema», «HepBHas
cucrema», «Koxa», «Mbliieunas cucrema», «BolaenurenbHas cucteMa», « JHAOKPUHHAS CHCTEMAY,
«Ctpoenune Mmpime», «MmmyHuter», «Kumednononoctuele», «Cxema NUTaHHUS PACTEHUN»,
«KpoBeHOCHBIE CHCTEMBI MTO3BOHOUYHBIX JKUBOTHBIX», «CTpoeHME THIpbD», «CTpOeHHE IIaHapum»,
«BHyTpeHHee cTpoeHue 105K1eBOro uepBs», «HepBHas cuctema poio», «HepBHas cucreMa JATyIIKNY,
«HepBHass cuctema mnpecmbikatouuxcs», «HepBras cucrema nruny, «HepBHas cucrtema
MIeKonuTamux», «HepBHas cucrema yenoBekay, «Pedriexcy.

OO6opynoBaHue: CBETOBOM MHUKPOCKOI, MHKPOIpPEnapaThl OJHOKJIETOYHBIX OpPTaHH3MOB,
MHKpOIIpenapaTsl TKaHEW, PaKOBHHBI MOJUIFOCKOB, KOJUIEKLIMM HACEKOMBIX, HWIVIOKOXKHX, JKUBBIC
SK3EMIUIAPhl KOMHATHBIX PACcTeHUU, repOaphl pacTeHHUid pa3HBIX OTAETOB, BJIaXKHBIE MpenapaThl
KUBOTHBIX, CKEJIEThl ITO3BOHOYHBIX, KOJUJIEKIIMM OECHO3BOHOYHBIX >KMBOTHBIX, CKEJET YelIOBEKa,
o0opysoBaHUEe A7l JIEMOHCTpPAlMU MOYBEHHOTO W BO3AYIIHOTO MUTAHMS PACTCHUI, pacUIeTICHUS
KpaxMana u OenKOB moj JeicTBHeM (epMEHTOB, 00OpYIOBAaHWE ISl JIEMOHCTPALMHU OIBITOB TIO
W3MEPEHUIO KU3HEHHON EMKOCTH JIETKMX, MEXAHM3Ma JIbIXaTeJIbHbIX ABUKEHUN, MOJEIH T'OJOBHOTO
MO3ra pa3jan4HbIX )KUBOTHBIX.

JlaboparopHasi padora «/3yueHue TKaHEH paCTEHUI.

JlabopaTropHnasi padora «/3yueHue TKkaHel >KUBOTHBIX).

JlaboparopHasi padora «/3yueHne opraHoB LIBETKOBOTO PACTCHUS.

Tema 10. Pa3MHoOkeHMe M pa3BUTHE OPTraHNU3MOB

@opMbl pa3MHOXKEHHSI OPraHU3MOB: Oecronoe (BKIIoYash BEreTaTUBHOE) U TMOJ0BOE. Bumisl
0ecr010ro pa3MHOKEHUS: IOYKOBAaHUE, CIIOPYJISILMS, (pparMeHTalus, KIOHHPOBAHHUE.



[TosnoBoe pasmuokeHue. IlonoBele kieTku, wnu ramersl. Meiio3. Ctaaun meiiosa. IloBenenue
XpoMocoM B Mero3e. Kpoccunrosep. bronornuecknii cMbICI MeH03a M ITOJIOBOTO mpouecca. Meios u
€ro MECTO B )KM3HEHHOM LIMKJIE OPTaHU3MOB.

[Ipen3zapoapimeBoe passutHe. ['amerorenes y >kuBoTHBIX. [lonoBbie skene3pl. OOpa3oBaHue U
pa3BUTHE NOJIOBBIX KiIeTOK. Criepmarorenes u ooreHe3. CTpOEHHUE MOJIOBBIX KIETOK.

OmnogoTBopeHre U SMOpHOHANIbHOE pa3BUTHE >KUBOTHBIX. CrnocoObl OIUIOAOTBOPEHUS:
HapyXxHoe, BHyTpeHHee. [lapTeHorenes.

NunuBuayanbHOe pa3BUTHE OPraHU3MOB (OHTOreHe3). DMOpHOJIOTHS — HayKa O Pa3BUTUHU
opranu3mMoB. Mopghozene3 — o0na uz enaeuvix npobaem smopuonocuu. Kouwyenyus mopgoeenos u
Mmooenu mopghozeneza. Ctaauu >MOpUOreHe3a )KUBOTHBIX (Ha mpuMepe Jsarymku). Jpobdnenue. Tumst
npoOnenus. [Jemepmunuposannoe u HedepMuHuposanHoe opobnenue. bracmyna, muner 6aacmyn.
OcoOeHHoCTH APOOIEHUS MIIEKOITUTAIONINX. 3apOIbIIIEBbIe TUCTKHU (TacTpyJIsiys). 3aKjiajka OpraHoB
U TKAaHEW M3 3apOoJblIIEBBIX JUCTKOB. B3auMHOE BIMSHHE 4YacTel pa3BUBAIOILEIOCS 3apoiblila
(aMOpHoHanbHAsT MHAYKIMS). 3aKiaJKa IJlaHa CTPOEHUS JKMBOTHOTO KaK pe3yJibTaT HepapXUUeCKHX
B3aMMOJICHCTBHI TeHOB. BiusiHre Ha SMOpHOHANBHOE Pa3BUTHE PA3IUYHBIX (PAKTOPOB OKpY’Karomien
Cpenpbl.

Poct u pasurue xuBoTHbIX. [locTaMOpuoHanbHblil nepuoa. IlpsMoe n Hempsimoe pa3BHUTHE.
Pa3Butne ¢ Metamop0o30M y 6€CII03BOHOUHBIX U TIO3BOHOYHBIX KUBOTHBIX. brosornueckoe 3naueHue
IIPSIMOTO U HEMPSIMOTO Pa3BUTHS, UX PACIPOCTpaHEHUE B pupoze. TUIbl pocTta >KMBOTHBIX. DaKTOpEI
peryJsiliMi pocTa KUBOTHBIX M uenoBeka. CTaaiuu MOCTIMOPUOHAIBHOIO Pa3BUTHUS Y JKUBOTHBIX U
yenoBeka. [lepuonpl onTOreHes3a yenoBeka. CTapeHue U cMepTh Kak OMOJIOTHYEeCKHUE TPOLIECCHI.

Pa3smuoxenue u pasButue pacreHuil. 'ameroputr u cnopodur. Meio3 B KU3HEHHOM LUKJIE
pactenuii. OGpa3oBaHue crop B mpouecce Mmeno3a. ['amerorene3 y pactenuil. OmiogoTBOpeHHE U
pa3BUTHE DPACTUTENIBHBIX OpPraHU3MOB. [I[BOMHOE OIUIOZOTBOPEHUE Yy [BETKOBBIX PAaCTECHHM.
OO0pa3oBaHue U pa3BUTHE CEMEHHU.

MexaHu3Mbl PeryJIsLUU OHTOT€HE3a Y PACTEHUM U KUBOTHBIX.

JdemoncTpanuu

[optpersr: C. I'. HaBamun, X. llIneman.

Tabmuupel u cxemsl: «BereratuBHOe pa3MHOXeHHE», «THMBI Oecrosoro pa3MHOXKEHH,
«Pa3MHOXEHHE XJIaMHUJIOMOHANb», «Pa3MHOXEHHE 3BIVICHB», «Pa3zMHOXkeHue THUIpbDy, «Menosy,
«Xpomocomsl», «l'amerorenes», «CTpoeHHE SHWLEKIETKH U cIepMaro3onna», «OCHOBHBIE CTaauu
OoHTOreHe3a», «IIpsmoe n Henpsimoe passutHe», «PaszButne maickoro xyka», «Pa3zBurue capaHum»,
«Pa3BuTne narymkn», «J{BOWHOE OIUIONOTBOPEHHE Y IBETKOBBIX pacTeHui», «CTpoeHHe CeMsH
OJTHOJOJIBHBIX U JBYAOJBHBIX PACTEHUIN», « ) KM3HEHHBIM HIUKJI MOPCKOM KaITyCThD», « KM3HEHHBIN LMK
Mxa», «JKW3HEHHBIN MK AaIOPOTHUKAY, «JKU3HEHHBIN LIMKJI COCHBIY.

O6opynoBaHue: CBETOBOM MHUKPOCKOI, MHKpOIIpenapaThl SHLEKIETOK U CIepMaTO30U[IOB,
Mozenb «L{UKIT pa3BUTHS JIATYIIKIAY.

JlaGopaTopHas padora «/I3yueHue CTpoeHMs OJOBBIX KJIETOK Ha TOTOBBIX MUKPOIIPENapaTaxy.

IIpakTnyeckas padora «BpIABICHHE MPU3HAKOB CXOJCTBA 3apOJBIIIEH IO3BOHOYHBIX
KUBOTHBIX).

JlaGopaTopHas padora «CTpoeHHE OPraHOB Pa3MHOKEHUS BBICILIUX PACTCHUI».

Tema 11. I'eHeTHKa — HAYKA 0 HAC/IEACTBEHHOCTH U H3MEHYHMBOCTH OPraHU3MOB

Hcropusi ctaHoBiIeHHS U pa3BUTHUS T€HETUKH Kak Hayku. Pabotel I'. Menaens, I'. ne ®pusa, T.
Moprana. Pons oredecTBeHHbIX Y4E€HBIX B pa3Butuu reHetuku. Padorsr H. K. Kombmosa, H. .
Basunoga, A. H. benosepckoro, I'. JI. Kapneuenko, FO. A. ®unumuenko, H. B. Tumodeesa-Pecosckoro.

OCHOBHbBIE T'€HETUUECKHE MOHITHUSI U CUMBOJIBL. | 'OMOJIOTHYHBIE XPOMOCOMBI, aJIEIbHbIE TE€HBI,
albTEPHATUBHBIC IPU3HAKH, JOMMHAHTHBIM M PELIECCUBHBIM NPHU3HAK, T'OMO3UIOTa, I'€TEPO3UIOTa,
qycTas JTUHHSA, THOPUAbI, TeHOTUN, (eHoTun. OCHOBHBIE METOJBI TEHETHKH: TMOPUIO0IOTHYECKHM,
LUTOJIOTUYECKUI, MOJIEKYJIIPHO-T€HETUUECKHIA.

JdemMoHcTpauuu



Iloptpersr: I'. Menaens, I'. ne ®@pus, T. Mopran, H. K. Konsuos, H. . Basunos, A. H.
benozepckuit, I'. [[. Kapnieuenko, 0. A. ®wmmuenko, H. B. Tumodees-PecoBckuii.

Tabmuie! u cxeMbl: « MeTOIbI TeHETUKID, «CXEMBI CKPEITUBAHUS.

JlabopaTropHnasi pabdora «/[po3odmiia kak 00bEKT TeHETUUECKUX UCCIEAOBAHUIN.

Tema 12. 3aK0HOMEPHOCTH HACJICACTBEHHOCTH

Monorubpuanoe ckperniuBanue. [lepBwiii 3akoH MeHens — 3aKOH eAUHO00pa3usi THOPUIOB
nepBoro mnokoneHud. [IpaBuno goMuHupoBanusa. Bropoil 3akoH MeHzens — 3aKOH paclleIUIeHHs
npu3HakoB. LluTonoruueckre 0OCHOBBI MOHOTHOPUIHOTO CKpeluBaHus. ['unoresza 4ucTOTh ramer.

AHnanusupyroee ckpemmuBanue. [IpomexyTodHBI XapakTep HacienoBaHus. Paciieruienue
MIPU3HAKOB IPU HEMOJHOM JOMHHHUPOBAHHH.

JurubpunHoe ckpeuuBanue. Tpetuil 3akoH MeHzens — 3aKOH HE3aBHCHMOTO HACJIEOBAaHUS
npu3HakoB. LluTonoruueckre 0CHOBBI TUTMOPUIHOTO CKPEIIMBaHUS.

CuenuieHHoe HacneoBanue npu3HakoB. Pabotsl T. Moprana. CueruieHHOe HaclieJ0BaHUE T'eHOB,
HapylICHHUE CLEIUICHNs MEKly FTeHaMH. XpOMOCOMHAsI TEOPHUS HACJIEICTBEHHOCTH.

I'enernka mnosia. XpoOMOCOMHBIH MEXaHHU3M ONPENENICHUs I0ja. AyTOCOMBI U IOJIOBBIE
XpPOMOCOMBI. ['OMOramMeTHbIN U reTeporaMeTHbIN Moj. ['eHeTuYeckass CTpPYKTypa MOJIOBBIX XPOMOCOM.
HacnenoBanue npu3HaKkoB, CLEIUIEHHBIX C ITOJIOM.

l'enotun kak menoctHas cucrtema. I[lnedoTponuss — MHOXKECTBEHHOE JICHCTBHE TIE€HA.
MHosxecTBEeHHBIN aiienu3M. BzanMonelicTBue HeaulenbHbIX eHOB. KoMImeMeHTapHOCTh. OnucTas.
[Tonmumepus.

I'eneTnueckuii KOHTPOJIb PA3BUTHUS PACTEHUI, d)KUBOTHBIX M YEIOBEKA, a TAKKe (PU3HOTOTUIECKUX
MIPOLIECCOB, IMOBEACHUS U KOTHUTUBHBIX (QYHKIMHA. ['eHeTMueckue MexaHH3Mbl CUMOHMOIeHE3a,
MEXaHU3MBbl B3aUMOJICUCTBUS «XO031UH — MAPA3UT» U «XO3UH — MUKPOOHOM». | 'eHeTHYecKe aceKThl
KOHTPOJISI U U3MEHEHHUS HACJIEICTBEHHOM NH(OPMAaLIUK B TOKOJEHUSIX KJIETOK U OPraHU3MOB.

JdemoncTpanuu

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

Tabmuuel u cxemsl: «IlepBblii U BTOpoil 3akoHbl Menaens», «Tperuit 3akoH MeHnemns»,
«AHanmu3upymollee ckpemuBanuey, «Hemnomnnoe nomuHupoBaHHe», «ClLENJIeHHOE HacleA0BaHNe
MpHU3HAKOB y Apo3oduiby, «l'enetuka moma», «Kapuotum uenoBekay, «Kapuotum apo3oduis»,
«Kapuotun ntuue», « MHOKECTBEHHBIN aJlIENU3M», « B3aumoaeincTere reHoBy.

OO6opynoBaHue: MojAedb A JEMOHCTpAllMM 3aKOHOB €AMHOO0Opa3usi THOPHIIOB NEpBOTO
IIOKOJIEHUSI M pACUICIUIEHUS TPHU3HAKOB, MOJENIb Ul JEMOHCTPALMM 3aKOHA HE3aBHUCUMOTO
HacjaeoBaHUsl TMPU3HAKOB, MOJENb I JEMOHCTpPAlUU CLEIUIEHHOIO HACIEIOBaHUS INPU3HAKOB,
CBETOBOW MUKPOCKOII, MUKpoIipenapar: «/[pozodpumnar.

IIpakTnueckas padora «l3ydyeHue pe3yabTaTOB MOHOTHOPHAHOTO CKPEIIMBAaHUSA Y
JIPO30(UITBD».

IIpakTnueckas padora «l3ydyeHue pe3yabTaTOB TUTHOPHUIHOTO CKPEUTUBAHUS Y APO30DUIBD).

Tema 13. 3akoHOMEPHOCTH U3MEHYMBOCTH

B3aumoneiicTBue renotumna u cpepl npu popMupoBanuu hpeHotumna. Mi3aMeH4YMBOCTh MPU3HAKOB.
KauecTBeHHBIE M KOJIMYECTBEHHBIC IPU3HAKKA. BuAbl HW3MEHYMBOCTH: HEHACIEACTBEHHAs U
HacJeACTBEHHA.

MoudukanoHHass W3MEHUYMBOCTh. Pomb cpeasl B (GopMUpOBaHMHM MOJU(PHUKAITMOHHON
u3MeHunBocTH. Hopma peakuuu npusHaka. BapuanuoHHbli psn u BapuanuonHas kpuBas (B.
Noranncen). CoiicTBa MOTUPUKAIIMOHHONH H3MEHYNBOCTH.

l'enotunuueckass u3MeHYMBOCTh. (CBOWCTBA T'€HOTUIIMYECKOW  W3MEHUYMBOCTH. Bunbl
F€HOTUIIMYECKON U3MEHYMBOCTH: KOMOMHATUBHASL, MyTallUOHHAs!.

Komb6unatuBHass u3MEHUYMBOCTh. Mei03 M TMOJIOBOHM mpolecc — OCHOBA KOMOMHATHBHOMN
W3MEHYUBOCTU. Pojb KOMOMHATMBHOW M3MEHUYMBOCTH B CO3/IaHUM I'€HETHMYECKOIO pa3HOOoOpas3us B
npezesnax OHOro BU/A.

MyTanuroHHast ©3MEHYUBOCTb. Bubl MyTanuil: reHHble, XpOMOCOMHbIE, FeHOMHbIE. CIIOHTaHHbIE
Y MHIYLUPOBAHHBIC MyTalUU. SAepHble U IUTOIIa3MaTHUecKe MyTaiuu. CoMaTuyecKkue U MoJIOBbIe



MyTauuu. [lpuuvHBl BO3HUKHOBEHMsSI MyTaluil. MyTareHbl M HMX BIMSHUE HA OpPraHU3MBIL.
3aKOHOMEPHOCTH MYTAllMOHHOTO IIpoIecca. 3aKOH T'OMOJOTMYECKMX pSAJOB B HACIEACTBEHHOMN
n3menurBocty (H.W. BaBunos). BHesiiepHas H3MEHUMBOCTD U HACJIEICTBEHHOCTb.

Onucenemuxa u 9NUSEHOMUKA, pONb ONUSCHEMUYECKUX (HaKkmopos 6 HAcIe008aHuu U
UBMEHYUBOCINU PEHOMUNUYECKUX NPUSHAKOS ) OP2AHUIMOS.

JdemoHcTpanuu

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

Tabmuet u  cxembl: «Bugel  u3MenHunBoct», «MoauUKaUMOHHAs HW3MEHYHBOCTBHY,
«KoMOuHaTHBHAsE W3MEHYMBOCTB», «Meo3y, «OmnonoTBopeHue», «l'eHermueckue 3abosieBaHUS
4yenoBeKay, « Buasl MyTaruing.

OOGopynoBaHue: >KUBbIE U TepOapHbe OSK3EMIULIPbl KOMHATHBIX PAacCTeHHUH, pPUCYHKH
(dboTorpadun) >KHBOTHBIX C PA3IMYHBIMU BUJAMU U3MEHYHBOCTH.

JlaGopaTopHas padora «VccrenoBanue 3aKOHOMEPHOCTEH MOIM(UKATMOHHONW U3MEHUYNBOCTH.
[TocTpoeHne BapralMOHHOTO psifia U BApUALIMOHHON KPUBOW».

IIpakTnyeckas padora «Myranuu y Apo30¢Guiibl (Ha TOTOBBIX MHKPOIIPEmapaTax).

Tema 14. I'eHeTuKa Ye10BeKa

Kapuotun uyenoseka. MexnyHapoaHas nporpaMMa HMCCIEI0BaHUS F'€HOMa 4esloBeKa. MeTonbl
M3Yy4YEeHMs TEHETUKU YeJIOBEKa: TeHeaJornuecKuil, OJM3HEOBbIN, IUTOTCHETUYECKUMN, OMYISIIMOHHO-
CTaTUCTUYECKUH, MOJIEKYJISIPHO-T€HETUYECKH. CoBpemeHnHOE ompeneaeHue TEHOTHIIA:
IIOJIHOTEHOMHOE CEKBEHUPOBAHUE, T'€HOTHIIMPOBAaHWE, B TOM uyucie ¢ nomouipro III[P-ananm3a.
HacnenctBennsle 3a00eBaHusi 4yeiaoBeKa. ['eHHbIE M XpOMOCOMHBIE 0oje3HM yenoBeka. bone3nu c
HACJIEICTBEHHOM MPEeApaciooKEHHOCThIO. 3HAUEHUE MEIUIIMHCKOW M€HETHKU B MPEIOTBPALICHUH U
JeYCHUM TEeHETHYeCKUX 3a00JeBaHMN 4eJoBeKa. MEeIUKO-TeHETHUECKOEe KOHCYJIbTHPOBAHHE.
CrtBonoBble KIeTKU. [IoHSATHE «T€HETUYECKOTo Ipy3a». DTUUYECKHE acleKThl UCCIeI0BaHui B o0nacTu
peIaKTUPOBAHUS FEHOMA U CTBOJIOBBIX KIJIETOK.

I'enernueckue (akTopbl MOBBILIEHHOW YYBCTBUTEIBHOCTH YeJlOBEKa K (U3MUECKOMY U
XMMHUYECKOMY 3arpsi3HEHUIO OKpYyXKarolle cpenpl. I'eHeTndeckas npeapacioyioKeHHOCTh YEI0BEKa K
MATOJIOTUSIM.

Jdemoncrpanuu

Tabmupsr u cxembl: «Kapuorun uenoBekay, «MeTolbl H3y4Y€HHUsS TE€HETUKH YEJIOBEKa»,
«['enernueckue 3a00JI€BaHUS YEIOBEKaY.

IIpakTnyeckas padora «CocTaBieHrEe U aHATTU3 POJOCIOBHON.

Tema 15. Cenexuusi oprann3mMoB

JlomecTuKanus U CEeJICKIUs. 3apoKIeHNuEe CeNeKIMU 1 qomectukanuu. Yuenue H. 1. BaBunosa
o lleHTpax mMpOHMCXOXIEHUS U MHOT000pa3usi KyJbTypHBIX pacTeHuil. Ponb cenekuuu B co3laHUU
COpPTOB pacTeHuil u mopoj >XUBOTHBIX. CopT, mopona, mTaMM. 3aKOH TOMOJOTHYECKHX pS/IOB B
HacnencTBeHHoM n3menunBoct H. 1. BaBuiosa, ero 3naueHue AJis CENEKIIMOHHON paOOTHI.

MeTtoibl ceneKIIMOHHOM padoThl. VIcKycCTBEHHBINM OTOOP: MaCCOBBIM M MHAMBUAYATbHBIN. DTaIlbl
KOMOMHAIIMOHHOM cenekiuu. McmplTanue mpowusBoauTeneld mo moromMctBy. OTOOp MO TeHOTHIy ¢
MOMOIIIBIO OLIEHKU (DEHOTHITA TOTOMCTBA M OTOOP 1O TeHOTUY ¢ momMonibio ananmm3a JTHK.

HckyccTBeHHBIN MyTareHe3 Kak METOJ CENEKIIMOHHOM paboThl. PaananinoHHbIA U XUMUYECKUI
MyTareHe3 Kak HMCTOYHUK MyTallMil y KyJbTYpHBIX (OopM OpraHu3MoB. Vcrnosnb3oBaHHME T'€HOMHOIO
penakTupoBaHus U MeTonoB pekoMOuHaHTHBIX JIHK anms momydenus ucxomHoro marepuana Juist
CEJIEKLIUN.

[Tonyuenue nonumiaou 0. BHyTpuBuaoBas rubpuauzanus. bau3kopoacTBEHHOE CKpelIMBaHuE,
nin uHOpunuHr. HeponcTBeHHOe cKpeliuBaHWe, WM ayTOpuIuHI. ['erepo3uc M €ro MNpPUYMHBI.
Hcnonb3oBanue rerepo3uca B cenekiuu. OtnanéHHas rubpuauszanus. llpeomonenue Oecronus
MEXBUIO0BBIX THOPUAOB. JIOCTHXKEHUS CENEKIIUN PACTEHUM U KUBOTHBIX. « 3€1EHASI PeBONIOYUSLY.

CoxpaHeHle U U3yYeHUE I'€HETUYECKUX PECYPCOB KYJIBTYPHBIX PACTEHUU U UX AUKUX POAUYEH
JUISL CO3JIaHMSI HOBBIX COPTOB U TMOPUOB CEIbCKOXO3SHUCTBEHHBIX KYIbTYp. M3yuenue, coxpanenue u
ynpasienue 2eHemui4ecKUMU pecypcamu CelbCKOX03AUCMEEHHbIX U NPOMBICIIOBbIX HCUBOMHBIX 8 YelsiX



VAYHUeHUs Cywecmeyiowux u coO30anus HO8bIX NOPOO, TUHUIL U KPOCCO8, 8 MOM YUCTe C NPUMEHeHUEeM
COBPEMEHHBIX MEMOO08 HAYUHBIX UCCTIE008AHUL, NEPEeO0BbIX UOel U NePCNEKMUBHBIX MEXHOTIOU.

JdemMoHcTpanuu

[Toptpersr: H. U. BaBunos, . B. Muuypun, I'. /[. Kapneuenko, II. II. Jlykpsnenko, b. JI.
Acraypos, H. bopnoyr, /1. K. benses.

Ta6muie! u cxemsl: «LIeHTpBI MPOUCXOXKACHUS U MHOTO00pa3usl KyJbTYPHBIX PACTEHUN, «3aKOH
TOMOJIOTMYECKUX PSIIOB B HACIEACTBEHHOM W3MEHUYUBOCTH», «MeTronapl cenekuuw», «OtnanéHHas
rubpuanzanus», «MyTareHnes».

JlaGopaTopHas padora «lI3yueHue cOpTOB KyJbTYpHBIX PAacTE€HUl M MOPOJ IOMAaIIHUX
YKUBOTHBIX».

JlaGopaTopHas padora «3yueHne METOIOB CENEKLINN PACTEHUI.

IIpakTuyeckas padora «IIpuBHBKa pacTeHUIN.

Jkckypeust «OCHOBHBIE METOABI M JOCTHXKCHMS CEJIEKLMM pAcTeHUH M HKMBOTHBIX (Ha
CEJIEKIIMOHHYIO CTaHIUIO, IUIEMEHHYI0 (epMy, COPTOUCIHBITATEIbHBIH YYacTOK, B TEIUIMYHOE
XO034HCTBO, B JIAOOPATOPHUIO arpOyHUBEPCUTETA WIM HAYYHOT'O LICHTPA).

Tema 16. BHOTEeXHOJI0TUsSI M CHHTETHYeCKAsI OMOJIOTHUA

OOBeKThl, HCIONB3yeMble B OHOTEXHOJOIMM, — KJIETOYHbIE M TKaHEBbIE KYJIBTYpBHI,
MUKpPOOPTaHU3Mbl, UX XapakTepucTuka. TpaaunnroHHas OMOTEXHOJOTUS: XjeOoneuyeHue, MorydeHue
KHMCIIOMOJIOYHBIX ~ TNPOAYKTOB,  BHUHOJEIHE. MukpoOHOIOTHYeCKU  CHHTE3. OOBeKTHI

MUKpPOOHOJIOrHYeCKUX TexHoorui. [IponsBoacTBo Oenka, aMUHOKUCIOT U BUTAMUHOB.

Cozpanue TEXHOJIOTMH M MHCTPYMEHTOB LIEJIEHAIPABIEHHOIO U3MEHEHUS U KOHCTPYHPOBAHHUSA
T€HOMOB C LEJbI0 NOJYYEHHUS] OPTaHU3MOB M MX KOMIIOHEHTOB, COAEPIKAlUX HE BCTPEHAKOUIUECS B
pUpojie OMOCUHTETUYECKUE Ty TH.

Kierounas wunxeHepus. MeToapl KyJbTypbl KIETOK U TKaHEHd pacTEHUHM M IKUBOTHBIX.
Kpunob6anku. ComaTnueckast THOpUIM3aIUs U cCOMaTHYeCKuid sMOpuorenes. Mcnonb30Banue rarmionioB
B CENEKUUM pacTeHHU. [lonyuenue MOHOKIOHANbHbIX anmumen. Mcnonv3oeanue MOHOKIOHANbHbIX U
NOAUKNIOHANbHBLIX — anmumen 6 Meouyune. VICKyCCTBEHHOE OIUIOJOTBOpeHHE. PekoHCTpyKuus
SIMIIEKJIETOK WM KIOHUPOBAHWE JKMBOTHBIX. METON TpaHCIUIAHTAUMK SAEp KIETOK. 1exnonozuu
0300p0GNEHUS, KYILIMUBUPOBAHUA U MUKPOKIOHAILHO2O PAZMHONCEHUs CEeNbCKOXO3AUCTNEEHHbIX
KY6myp.

XpoMOCOMHass W TeHHas WHKeHepus. VICKyCCTBEHHBII CHHTE3 IeéHa W KOHCTPYHMPOBaHHUE
pexomOuHantHeiX JIHK. Cozdanue mpanceennvix opeanuzmos. JIOCTMKEHHS U TEPCHEKTUBbI
XPOMOCOMHOM ¥ T€HHON MHXEHEPHH. DKOJIOTHYECKUE U THUECKUE MPOOIeMbl TeHHOM WH)XXEHEPHUU.

Menunuackre OuorexHosnoruu. IloctreHomHass mwudpoBas wmemunuHa. [II[P-muarsocTuka.
MeTaboa0MHBIN aHaIM3, FEHOLIEHTPUUYECKUI aHAJIN3 IpOTeoMa 4eJoBeKa Il OLEHKU COCTOSHHSI €ro
310poBbs. Mcnonp3oBaHue CTBOJIOBBIX KiIETOK. TapretHas Tepamusi paka. 3D-OmounxeHepus is
pa3paboTku (yHIAMEHTAIbHBIX OCHOB MEIMLMHCKUX TEXHOJIOTHH, CO3/1aHUS KOMIUIEKCHBIX TKaHEH
COYETaHUEM TEXHOJOTHHA TpEXMepHOro OwonpwHTHHTa W ckaddommuHra s pemeHust 3amad
NIEPCOHAIM3UPOBAHHON MEIUIMHBI.

CoznaHne BEKTOPHBIX BAaKIUH C LENbl0 O0OecrnedyeHus KOMOMHHMPOBAHHOM 3alllUThl OT
Bo30yauteneit OPBU, ycraHOBIeHME MOJIEKYJISpPHBIX MeXaHU3MOB (yHkuuoHuposanuss PHK-
COJIeprKalllX BUPYCOB, BBI3BIBAIOIINX 0CO00 OnacHble 3a00JI€BaHUs YEIOBEKA U )KUBOTHBIX.

JdeMmoncTpanun

Tabmuuer u cxemsl: «/cnonap30BaHWE MUKPOOPTaHU3MOB B HMPOMBIIIJICHHOM ITPOHM3BOJICTBEY,
«Knerounas nnxenepusn», «l'eHHas HHXXEHEPUS.

JlaGopaTopHas padora «l3yueHne 00beKTOB OMOTEXHOIOTHIY.

IIpakTnyeckas padora «llomyuyeHne MOJIOYHOKHUCIIBIX IPOLYKTOBY.

IkcKkypenst «buorexHonoruss — BaKHEHIIas MPOU3BOJIUTENbHAs CHUJIa COBPEMEHHOCTH (Ha
OMOTEXHOJIOIMYECKOE IPOU3BOJICTBO)».

11 KJIACC



Tema 1. 3apoxkaeHue 1 pa3BuTHE IBOJIOIUOHHBIX NPeACTABJIEeHUA B OMOJI0THH

OpomonmonHas teopust Y. JlapBuna. IIpennocbulku BO3HMKHOBEHMs AapBHHH3MA. JKU3HB U
Hay4Has aesaTenbHocTh Y. /lapBuHa.

JBrokyuie cuisl sBosonMy BUIOB 1o Y. JlapBHHY (BBICOKash MHTEHCHUBHOCTh Pa3MHOXKEHHS
OpraHM3MOB, HAcCJI€JICTBEHHAas HW3MEHYMBOCTb, Oopb0a 3a CyIIeCTBOBaHUE, €CTECTBEHHBI U
HCKYCCTBEHHBIN 0TOOD).

Odopmnenne cuntetnueckoi teopun sBomonuu (CTD). HelitpanbHas Teopus 3BOIIOLUH.
CoBpeMeHHas SBOJIIOLIMOHHAs OHOJOTHMsA. 3HAu€HHE SBOJNIOLMOHHOM Teopun B (OPMHPOBAHUHU
€CTECTBEHHO-HAYYHOU KapTHHBI MUPA.

JdemMoncTpanuu

[Toptpetsr: Apucrotens, K. Jlunneit, XK. b. Jlamapk, 2. XK. Cent-Unep, XK. Kroswe, U. [lapsuH,
C. C. YerBepukos, U. 1. UImansraysen, . Xonneiin, . K. benses.

Tabmuips! u cxemsl: «Cucrema xuBoit npupossl (o K. JIunuero)», «JlecTHHIA )KUBBIX CYIIECTB
(mo Jlamapky)», «MexaHu3m (opMUPOBaHUS MPHUCIIOCOONEHUH y pacTeHUl M KUBOTHBIX (1O
Jlamapky)», «Kapra-cxema mapuipyta nytemectsus Y. lapsunay, «Haxonku Y. JlapBunay, «@opmbl
60pb0BI 3a cymiecTBoBaHUE», «Ilopoasl romy6eit», «MHorooOpasue KyJabTYpHBIX (POpM KammycTbD»,
«Ilopoapl moMaIIHUX KUBOTHBIX», «Cxema oOpa3oBaHus HOBbIX BUJOB (1o Y. [lapsBuny)», «Cxema
COOTHOILIEHHUS JBMXKYLIUX CHJI 3BOJIOLUN», «OCHOBHBIE IOJOXEHUS CHUHTETUYECKONM Teopun
SBOJIIOLIUNY.

Tema 2. MuxkposBoonus 4 e€¢ pe3yJbTaTbl

[Homynsimust kak o2yeMeHTapHas eauHuIa dBomonud. COBpEeMEHHbIE METOJbl OLIEHKHU
TeHETUYECKOr0 pazHooOpa3usi U CTPYKTYpbl momyssiuuid. M3meHeHune reHodoHAa MOMyNALUU Kak
3JIEMEHTapHOE IBOJIIOLIMOHHOE SIBJIIEHKE. 3aKOH reHeTrueckoro pasHosecus Jx. Xapau, B. BaiinGepra.

OneMeHTapHble  (BaKTOpbl  (ABMXKYILIME CHUJIbI) HBOJIOLNMHM. MyTalMOHHBIM  mpolecc.
Komb6unatuBHast nu3mMeHuuBOCTh. Jlpeiid reHoB — ciyyailHble HEHaIlpaBJICHHbIE W3MEHEHHS 4acTOT
aieneil B momynsaumusax. O¢dexT ocHoBaTens. Ipgexm Oymuviiounoco copaviuwika. Crudcenue
2EHemuYecKko20 pazHooobpaszus. npuuunel u cireocmsus. llposenenue s¢hgpexma Opetigha eenos &
oonvuwux u  manvix  nonyiayuax.  Murpaumu.  M3omauus  nomynsuumilt:  reorpaduueckas
(mpocTpaHCcTBeHHas ), Orosoruyeckas (pernpoyKTUuBHas).

EctecTBeHHbIil 0TO0p — Hampapistomuid ¢akrop sBomonuu. @opMel ecTecTBEHHOro oTOOpa:
JBDKYIIUH, CTAaOMIN3UPYIOMINN, pa3phIBatoNi (qu3pynTuBHEIi). [lomoBoit or6op. Bo3zHnkHOBEHHE
1 DBOJIIOLIMS COLIMAIIBHOTO NTOBEACHMSI JKUBOTHBIX.

[IpucnocoOneHHOCT,  OPraHW3MOB  KaK  pe3ysbTaT  MHMKpPOAIBOJIOLMU. Bo3HUKHOBEHHE
pUcrocoOaeHuit y opraHuzMoB. Apomopdo3bl M uavoazantauuu. IIpumepsl nmpucnocoOneHuit y
OpraHU3MOB: Moponoruueckue, busnonormuecKue, OMOXMMHYECKUE, MOBE/IEHYECKUE.
OTHOCHUTENBHOCTD MIPUCIIOCOOIEHHOCTH OPTaHU3MOB.

Bun, ero xpurepuu u cTpykrypa. BunoodpasoBaHnue Kak pe3ysibTaT MUKPOIBOIIOIUH. 30msius
— KmoueBoi ¢akrop BunooOpazoBaHusa. IlyTm u cmocoObl BHI00Opa3oBaHUS: aUIONATPUUECKOE
(reorpaduyueckoe), CHMIIATPHYECKOE  (IKOJIOTHYECKOE), «MTHOBEHHOE»  (TIOJTUILIOWIA3AIIHS,
rudpuau3anys). JnmurenbHOCTh HBOIIOIMOHHBIX TPOLIECCOB.

MexaHu3mMbl (POPMHUPOBAHUS OHOJIOTUIECKOTO pa3HOOOpa3usl.

Postb 3BOIIOLIMOHHOM 6HOJIOTMY B pa3pab0TKe HAyYHBIX METOJIOB COXpaHEHHs OMOpa3HO0Opasusl.
MuKpo3BOIIONMS U KOABOJIIOLMS MApa3UTOB U UX X035€B. MexaHu3Mbl (POPMUPOBAHUS YCTOMYUBOCTH
K aHTHOMOTHKAM M CIIOCOOBI OOPHOBI C HEM.

JdemMoHcTpanuu

[Hoptpetsr: C. C. UetBepukos, J. Maiip.

Tabmuuer 1 cxembl: «MyTalMOHHAsT M3MEHUUBOCTHY, «llomyisimuoHHAs CTPYKTypa BHIAY,
«Cxema mposiBieHus 3akoHa Xapau—BaiinOepray», «JIBHkyliue CHbl 3BOJIOLHMMWY», «DKOJIOrHYECKast
W30S TIOMYJSIIUNA CeBaHCKOHM (openm», «I'eorpadudeckas N30JAUs TUCTBEHHUIBI CHOUPCKOM 1
JMCTBEHHMIIBI JaypcKoi», «llomynsanuoHHbIe BOJIHBI YMCIIEHHOCTH XUILIHHUKOB U KepTB», «Cxema



JIeMCTBUSL €CTeCTBEHHOro oTOopa», «®Dopmbl O0OprObI 3a cymiecTBOBaHHE», «VHAyCTpUabHBINA
MEJTaHU3M», «KuBble  HCKOMAaeMbIE, «IIoKpOBUTENBCTBEHHAs ~ OKpacka  KUBOTHBIXY,
«IIpenynpexaaromas OKpacka >KUBOTHBIX», «Du3nonornyeckue agantrauun», «lIpucnocobieHHOCTh
OpraHU3MOB M €€ OTHOCHUTEIBHOCTBY», «Kpurepunu Buna», «Buabl-nBoiiHukN», «CTpyKTypa BHIA B
npupoje», «Crnocobbsl BHI000pa3oBaHus», «l'eorpaduueckoe BHuIOOOpa3oBaHuE TPEX BUAOB
JaHAbIIen», «DKoJornyeckoe BUA00Opa3oBaHUE BUIOB CHHHIY, «llomumionasl pacteHuii»,
«KamycTtHo-peieuHblit ruopum.

O6opynoBanue: Tepbapuyl pacTeHU, KOJUICKIIMM HACEKOMBIX, dydesia TTHUIl U 3Bepel C
IPUMEPaMHU Pa3IMYHbIX NIPUCIIOCOOICHUI, Yydea NTHULl U 3Bepell pa3HbIX BUIOB, repOapuul pacTeHUN
OJIM3KUX BUJIOB, 00pa30BaBIINXCS Pa3IMUHBIMU CIIOCOOAMHU.

JlaGopaTopHas pa6oTa «BpIsBlIeHIEe N3MEHYUBOCTH y 0COOEH OJTHOTO BUAA».

Jlabopatopuasi  pabdora  «lIpucrmocoOneHuss OpraHu3MOB W HMX  OTHOCHUTEJIbHAS
11erecoo0pa3HoCThY.

JlaGopaTopHas padora «CpaBHeHHUE BII0B IO MOP(POIOrHIECKOMY KPUTEPHIO).

Tema 3. Makpo3somonusi 4 €€ pe3yJbTaTbl

Metonsl u3ydeHuss MakposBosouuu. [lameoHTonornyeckue MeTOAbl W3YYEHHsS 3BOJIOLUU.
Ilepexoanbie GopMbl U GUIIOreHETUYECKHE PSIIbI OPTaHU3MOB.

buoreorpaduueckue meToapl u3ydeHus 3Botonuu. CpaBHeHHe (Gopbl U GayHbl MATEPUKOB U
ocTpoBoB. buoreorpaduueckue odnactu 3eminu. BUIbI-3HIEMUKH U PETUKTHI.

OMOpPHOIOrMYECKUE U CPaBHUTEIBHO-MOP(OIOrMYECKUe METOJAbl H3YYEHHs] SBOJIOLUH.
I'enernyeckue MeXaHU3Mbl DBOJIOLMM OHTOI€HE3a M IOSIBICHHUS HBOJIIOLIMOHHBIX HOBLIECTB.
['omosiornyHble U aHaJOTWYHBIE OpraHbl. PynumeHTapHble OpraHbl U aTaBU3MbL. MoJekyssipHO-
TeHEeTHYeCKre, OMOXMMHUYECKHEe M MaTeMaTHYeCKHUEe METOJbl M3Y4eHHs 3BOoLMU. ['oMojoruyHbe
reHbl. COBpEMEHHbIE METO/IbI IOCTPOEHUS (PUIIOT€HETUUECKUX JIEPEBHEB.

XPOMOCOMHBIE MyTallM1 U 3BOJIIOLMSI TEHOMOB.

O6mume 3akoHOMEpHOCTH (TIpaBWiIa) IBONMIONMU. [lpunyun cmenvr @ynxyuti. HeodpatumocTsb
9BOJIIOLIMU. AZlanTUBHAs paauanus. HepaBHOMEPHOCTh TEMIIOB HBOJIIOLIUH.

JdemMoHcTpauuu

IToptpetsr: K. M. bap, A. O. Kosanesckuii, @. Mromnep, J. I'ekkens.

Tabmuubl 1 cxeMbl: «DUITOTEHETUYECKUN psAI JIOMAAn», «APXEONTEPUKC», «3BEpO3yObIe
sepb», «Creronedansy, «Punnopute», «CeMeHHbIe TAaOPOTHUKHY, «buoreorpaduyeckue 30HbBI
3emmn», «Jpeiid xoHTHHEHTOB», «PenukTel», «HadampHble cTaauu SMOPHUOHAIBHOTO DPAa3BHTHS
MO3BOHOYHBIX KMBOTHBIX», «['OMOJIOTHYHbIE U aHAJIOTUYHBIE OpraHbl», «PyIUMEHTB», « ATABU3MBI»,
«XpoMocoMHbIE HAOOpHI YEIOBEKa M IIMMIAaH3e», «[JaBHbIE HampaBlieHUs HBOJOLUNY», «O0mue
3aKOHOMEPHOCTHU HBOJIFOLIUN.

O6opynoBaHue: KOJJIEKIIMH, TepOapuu, MYJSDKH MCKOIMAEMbIX OCTAaTKOB OPTaHU3MOB, MYJISKU
TOMOJIOTUYHBIX, aHAJIOTUYHBIX, PYJAUMEHTAPHBIX OPTaHOB U aTaBU3MOB, KOJIJIEKIIMM HACEKOMBIX.

Tema 4. IIponcxoxaeHue U pa3BuTHe )KU3HU HA 3emJie

HayuHble rumoTe3bl MpoUcXoXKACHHS KU3HU Ha 3emie. AOGuoreHe3 u nancrnepmusi. Jlonaydnsie
MIPE/ICTABICHUSI O 3apOKJICHUM XU3HU (KpealuuoHM3M). ['Mmore3a MOCTOSHHOTO CaMO3apOXACHUS
*KU3HU U €€ onposepkeHue onbiTamu @. Penu, JI. Cnannanuanu, JI. Ilactepa. [IponcxoxaeHue xxu3Hu
1 acTpOOUOJIOTHSI.

OcHoBHbBIE 3Tambl HEOpPraHWYECKoil HBomonmu. llnanerapHas (reoloruyeckas) SBOIIOIMS.
Xumuueckasi 3BOJIIOIHUS. AOMOTEHHBIN CUHTE3 OPraHMYEeCKUX BEIIeCTB u3 Heopranudeckux. OnbiT C.
Munnepa u I'. FOpu. O6pa3zoBanue nonumepo u3 MoHoMmepoB. Koanepsatnas runoresa A. M. Onapuna,
runortes3a nepBuyHoro OynboHa k. Xomnaeitna, renernueckas runore3a I'. Ménnepa. Pu6osumsr (T.
Yek) u runoreza «mupa PHK» V. I'nnbepra. @opmupoBanre MeMOpaH M BOSHUKHOBEHHUE MMPOTOKJICTKH.

Ucropus 3emnu u meronsl €€ usyueHus. Vickonaemple oprannyeckue octatku. I'eoxpoHonorus
u e€ meroabl. OTHOCUTENbHAS M a0COIOTHAS T€OXpPOHOJOrUs. ['eoxpoHoMornyeckas IiKaaa: 30HBI,
3pbl, IEPUOJIBI, STIOXH.



Hauanbable 3Tambl opranudeckor 3BotOLMM. [losBIEeHHME M 3BOMIOLMS MEPBBIX KIETOK.
OBosnronus Metabonu3Ma. Bo3HukHOBeHuE nepBbix 3kocucTeM. CoBpeMeHHbIe MUKPOOHbIE OUOTIIIEHKN
KaK aHaJIOT NepBbIX Ha 3emiie coobuiecTB. CTpoMaTonuThl. [IpokapuoThl U 3yKapHOTHI.

[IpoucxoxaeHne dykapuoT (CUMOMOTeHe3). OBOJIONHMOHHOE TMPOUCXOXKACHUE BHPYCOB.
[IponcxoxkaeHne MHOTOKJIETOUHBIX OPraHu3MOB. BO3HMKHOBEHHE OCHOBHBIX I'PYII MHOTOKJIETOYHBIX
OpPraHU3MOB.

OCHOBHBIE ATaIlbl BOJIIOLMHU BBICHIMX pacTeHuid. OcHOBHBIE apoMopdo3bl pacteHuil. Boixox
pactenuii Ha cyury. [losiBneHre CrIOPOBBIX pacTeHUI U 3aBoeBaHUE UMH CylId. CeMeHHbIE pacTeHHUS.
IIponcxoxkaeHne NBETKOBBIX PACTEHUH.

OcHOBHbIE 3Tallbl HBOJIIOLMH KUBOTHOTO MHpa. OCHOBHBIE apoMOp(]o3bI KUBOTHBIX. BeHickas
¢ayna. KeMOpuiickuii B3pbIB — IOSIBIIEHUE COBPEMEHHBIX TUTIOB. [IepBble XOp10BbIe KUBOTHBIE. JKU3HB
B BOJE. DBOJIOLHWSA MO3BOHOYHBIX. [Ipouncxoxxnenue ampubuii u pentwuil. [Ipoucxoxaenue
wiIekonuTaommx U nrul. IlpuHnun kmoueBoro apomopdosza. OcBoeHue O€CNO3BOHOYHBIMU U
MM03BOHOYHBIMU KUBOTHBIMH CYIIH.

Pa3BuTthe xu3HM Ha 3emie IO 3paM M IEPUOAAM: apXeH, MPOTEPO30H, Naneo30H, Me3030M,
KaifHO301. OOIas XapakTepUCTUKa KIMMaTa M TreojJorudeckux mpoueccoB. [losBiaeHue u pacuset
XapaKTepHBIX OPraHU3MOB. YTIIe00pa3oBaHKe: €ro yCIOBUS U BIUSHHUE HA T'a30BbIi cocTaB aTMochepshl.

MaccoBble BBIMUPaHHS — 3KOJIOTHYECKHE KPU3HUCHI POoNLioro. [IpuyuHbl U cieacTBUSI MacCOBBIX
BbIMUpaHUid. COBpPEMEHHBI SKOJIOTMYECKUH KpU3HC, ero ocobenHoctu. IIpobrema coxpaHeHus
6uopaszHooOpasus Ha 3emJie.

CoBpeMeHHass cUCTeMa OpraHWYeckoro wmupa. IlIpuHIMIIBI KiIacCUPUKALUKM OPraHU3MOB.
OCHOBHBIE CUCTEMAaTUYECKUE TPYIIIbI OPraHU3MOB.

JdemoncTpanuu

[Toptpersr: ®@. Penu, JI. Cnamnanmanm, JI. [lactep, . 1. MeunukoB, A. 1. Omapun, JIx.
Xonpeiin, I'. Ménnep, C. Muinep, I'. FOpu.

Tabmuubr u cxembl: «Cxema ombita @. Pemm», «Cxema ombita JI. [lactepa mo wm3yueHuro
camo3apoxxaeHus xkusHu», «Cxema oneita C. Mwmiepa, I'. IOpn», «Ortanel HeopraHudeckon
ABOJTIOLIUNY, «[ €eoXpoHOoIOTHUEcKas 1IKanay, « HauampHbie 3Tambl OpraHnyeckoi 3Boonumy, «Cxema
o0Opa3oBaHMs dyKapuoT MyTéM cuMOuorenesa», «Cucrema XMBOH mpupons», «CTpoeHHe BHpYycay,
«Apomopdo3sl pacTeHuit», «PuHMOMUTE, «OIHOKIETOUYHBIE BOAOPOCIN», «MHOTOKIETOYHbIE
BOoztopocIn», «Mxw», «IlamopoTHrkn», «I ooceMeHHbIe pacTeHUs», «OpraHsl IBETKOBBIX PACTEHUN,
«Cxema  pa3BUTHA  JKMBOTHOIO  MHpa», «Apomop¢do3bl  KHUBOTHBIX»,  «lIpocTeimuey,
«Kumeunononoctueie», «llnockue yepBu», «UneHucronoruey», «PbiOb», «3eMHOBOJIHBIEY,
«IIpecmbikatomuecs», «lItuneny, «Mnexonuraromuey», «Pa3BuThe XU3HM B apXEMCKOM 3pe»,
«Pa3BUTHE )XU3HU B IPOTEPO3IOMCKON 3pey, «PazBuTHe :KU3HU B AJIE030MCKOM dpey, «PazBuTue :Ku3Hu
B M€30301CcKoil 3pey, «Pa3BuTHe ®KU3HU B KallHO301CKOM 3pe», «CoBpeMeHHas cucTeMa OpraHu4ecKoro
MHPa».

O6opynoBanue: repOapuu pacTEHUN Pa3IUYHBIX OTIEIOB, KOJUICKIIMM HACEKOMBIX, BIIAXKHBIC
npenaparbl >KMBOTHBIX, PAaKOBHUHBI MOJUIFOCKOB, KOJUIEKIIMM HWIJIOKOXKUX, CKEJIEThl IMO3BOHOYHBIX
KUBOTHBIX, Uyuyeia NTHUI U 3Bepeil, KOJUIEKIMH OKAMEHEJOCTEH, IMOJIE3HBIX MCKOMAEMbIX, MYJISDKU
OpPraHUYECKUX OCTATKOB OPraHU3MOB.

Bupryanabnas nadoparopuas padora «MoaenupoBanue onbiToB Mummepa—tOpu 1o nusyueHuo
aOMOTeHHOT0 CUHTE3a OPraHNYeCKUX COeIMHEHUN B MEpBUYHON aTMochepey.

JlaGopaTopHas padora «/3yueHue u onrucaHue UCKOMAaeMbIX OCTATKOB JPEBHUX OPTaHU3MOBY.

IIpakTnyeckas padora «l3ydyeHue ocoOEHHOCTEN CTPOCHUS PACTEHUH Pa3HBIX OTAEIOBY.

IIpakTnyeckas padora «l3yueHne ocoOEHHOCTEN CTPOEHUS TO3BOHOYHBIX JKUBOTHBIX).

Tema 5. ITpoucxoxkaeHne 4eJ10BEKa — AHTPOIIOTeHe3

Pa3nens! u 3agaun aHTponoaoruu. Meroibl aHTPOIIOIOTHH.

CraHOBJIEHHE TIPEACTABICHUI O NPOUCXOXKICHUU YEJIOBEKa. PenurnoszHele BO33pEHMUS.
CoBpeMeHHbIE HAYUHbIE TEOPHH.



CxoncTBO yenoBeka ¢ KMBOTHBIMH. CHcTeMaTHUECKOEe MOJIOKEHUE uenoBeka. CBHUIETENbCTBA
CXOACTBa YEJIOBEKa C JKUBOTHBIMU: CPaBHUTEIbHO-MOP(OJIOTHYECKHE, 3MOPHOIOTHYECKHE,
¢uznonoro-6MoXuMUIECKue, nopeaeHYeckre. OTIuuns yenoBeka OT KUBOTHBIX. IIpsMoxoxaeHue u
KOMIUIEKC CBSI3aHHBIX C HUM MPU3HAKOB. Pa3BUTHE TOJIOBHOIO MO3Ta U BTOPOU CUTHAJIBHOM CHCTEMBI.

JBwxyue cuibl ((pakTopbl) aHTpOIOreHe3a: OHoJorHyeckue, coruaibHble. COOTHOIIEHHE
OMOJIOTUYECKHUX U COITHATBHBIX (DaKTOPOB B aHTPOIIOTCHESE.

OcHOBHBIE CTaJuU aHTpororeHe3a. PaHHMe uenoBekooOpa3Hble 00€3bSHBI (IIPOKOHCYINBI) H
paHHUE NOHTUbI — O0IIUE MTPEIKH YeTIOBEKOOOPa3HbIX 00€3bsH U JTI0AeH. ABCTPATIONUTEKU — IBYHOTHE
npeaKu aroaei. YenoBek ymensli, IepBble U3TOTOBICHUSA OpyAUi Tpyaa. YemoBek NpsAMOXOIAIUN U
NepBbld BhIXOA Jozed 3a mpenensl Adpuku. YenoBek reinenbOeprckuii — 00U Npeaok
HEaHAEPTAIbCKOTO YEJIOBEKA M YEJIOBEKAa pa3yMHOro. YenoBek HEaHAEPTaIbCKUM Kak BHUJ JIOACH
XOJIOMHOTO KiuMarta. YenoBeKk pa3yMHBIH COBPEMEHHOI'O THUIIA, JEHHCOBCKUN YEIOBEK, OCBOCHHE
KOHTMHEHTOB 3a npeaenamu A¢puku. [laneoreHeTnka u najaeoreHOMUKa.

DOBOJNIONUS COBPEMEHHOTO 4eyioBeka. EcTecTBeHHBbI O0TOOpP B MOMYJSALUSAX UeEJIOBEKa.
MyTtanuoHHsli nporecc U nonumopdusMm. IlomynsuuoHHble BOJHBI, Apei¢ TeHOB, MUIpalus U
«3(dexT ocHoBaTENA» B MOMYJIALHUAX COBPEMEHHOIO YEJIOBEKA.

Yenoseueckue pacsl. [lonstue o pace. bonbuine pacsl: eBponeouanas (€Bpa3uiickas), aBCcTpaso-
HerpouHas (3KBaTopHaibHas), MOHIOJIOMIHAS (a3MaTCKO-aMepuKaHcKasi). Bpemst u myTu paccenenus
4yelloBeKa IO IUlaHeTe. EIuMHCTBO uwenoBedeckux pac. HayuHas HECOCTOSITENBHOCTH pacHu3Ma.
[IpucmocoOaeHHOCTh YeIOBEeKa K Pa3HBIM YCIOBUSAM OKpY KaroIIeH cpenbl. BimsHue reorpaduyeckoi
cpenbl 1 apeiida reHoB Ha MOP(OIJIOTHIO M (PU3HOJIOTHIO YETIOBEKA.

Me:xnucuuIuIiMHapHble METOAbI B pU3NYeCKOM (OMO0JIOTMYECKO) aHTPOIIOIOTH. DBOJIIOLIMOHHAS
AHTPOIIOJIOTUSl M NAJICOAHTPOINOJIOTUS YEIOBEUECKUX MOMyJSIUi. bruocounuanbHble HCCIEN0BaHUA
MpUpObI ueoBeka. MccaenoBanue K03BOIIOIUN OHOJIOTMYECKOTO U COL[MAIbHOTO B UEJIOBEKE.

JdemoncTpanuu

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

Tabmuupt u  cxembl: «MeToabl — aHTPONOJOTUM»,  «[OJOBHOM  MO3r  YeloBeKay,
«YenoBexkooOpasHbie 00e3bsIHBDY, « CKEIET YeIOBEKA U CKEJIET MIUMITaH3e», « Py TMMEHTHI U aTaBU3MBDY,
«/IBrKy1ue cuibl aHTPONOreHe3a», « IBOIIOLMOHHOE IPEBO YEIOBEKAY, «ABCTPANIONUTEKY, «UenoBek
YMEJIBIIY, «HenoBek  MPAMOXOIALIUN, «JleHUCOBCKMI ~ YEIIOBEK» «HeaHnnepranbup»,
«KpomanpoHub», «IIpeaku yenoBekay, « ITamsl IBOJIOLNN YEI0BEKA», «Pachl 4emoBeKay.

O6opynoBaHue: MyJSKH OKaMEHEJIOCTeH, NpeaIMeTOB MaTepuaabHOW KyJIbTypbl MpPEIKOB
4enoBeka, penpoaykuuu (pororpaduu) KapTHH ¢ MHUDOJIOTHYECKUMU M OMONEHCKUMH CIOKETaMu
MIPOUCXOXKACHUS YeloBeKa, pororpaguu HaX0JA0K HCKOIaeMbIX OCTaTKOB YEJIOBEKa, CKEJIET YeloBeKa,
MOJIEIb YEPENA YEJI0BEKA U Yepena IUMIaH3€e, MOAEIb KUCTH YEJIOBEKAa U KMCTH IIHMMIIaH3€, MOJENIH
TOpCa MPEJKOB YEJIOBEKA.

JlaGopaTopHas padora «/3ydyeHue ocoOEHHOCTEH CTPOEHMS CKeJeTa 4YeloBeKa, CBA3AHHBIX C
MPSIMOXOKJICHUEM.

IIpakTnyeckas padora «l3ydyeHne 7KOJIOTHYECKUX aJanTallMi YEIOBEKay.

Tema 6. JxoJiorusi — HaAyKa 0 B3aHMOOTHOIIEHHMSIX OPraHM3MOB UM HAJ0pPraHU3MEHHbIX
CHCTEM C OKpPY:KawoLeil cpenoi

3apoxaeHue u pazButue skojioruu B Tpyaax A. I'ymbonsara, K. @. Pynse, H. A. CeBepiiosa, 3.
I'exkens, A. Tenciu, B. H. CykauéBa. Paznensl u 3amaun skonoruu. CBsi3b 3KOJOTHMU C JPYTUMU
HayKaMH.

Metoabl 3konorud. lloneBble HaOmooaeHHsS. ODKCIEPUMEHTHl B HKOJOTHM: TNPHUPOJHBIE U
naboparopHble. MopaenupoBaHue B JKOJOTMU. MOHUTOPUHI OKpY’KalOLIEH Cpefbl: JIOKaJIbHBIM,
pPErHOHAIIBHBIN U TJI00AIbHBIN.

3HaueHue HKOJIOTMUYECKUX 3HAHUU JUIsl 4EJIOBEKa. JKOJOTrMYeCKOEe MHUPOBO33PEHHUE KaK OCHOBA
CBsA3€M denoBedecTBa C NpUponod. POpMUPOBAHUE DKOJIOTMYECKON KYJIbTYpbl M 3KOJIOTMYECKOU
IrPaMOTHOCTHU HaceJICHUsI.

JdemoncTpanun



[Moptpetsr: A. 'ym6ombar, K. @. Pynbe, H. A. CeBepiios, 3. ['ekkensb, A. Tencnu, B. H. Cykaués.

Tabmupsr um cxembl: «Paznensl skojorum», «Mertonbl skonorum», «CxemMa MOHUTOpPUHTA
OKpYKaroIllen Cpesb».

JlaGopatopnas padora «/3yyeHrne METOI0B KOJIOTUYECKUX UCCIETOBAHUIN.

Tema 7. Opranusmsl u cpefa o0MTAHUSA

Dxonornueckue (HakTopbl U 3aKOHOMEPHOCTH MX nedcTBHs. Kimaccuduraius 3KOJIOTHUECKUX
¢dakTopoB: abuoTHUecKue, OuoTHYecKHue, aHTpororeHHole. OOIME 3aKOHOMEPHOCTH JAECUCTBUS
skosnornueckux ¢akropos. [IpaBuno munumyma (K. Hlmpenrens, 0. JIuOux). TonepaHTHOCTb.
DOBpUOHOHTHBIC U CTCHOOMOHTHBIE OPTaHU3MBI.

Abunotnyeckue ¢akropbl. CBeT Kak sKojorumueckuit Qaxrtop. JleficTBue pa3HBIX YYacTKOB
COJIHEYHOTO CIIEKTpa Ha OPraHU3Mbl. DKOJIOTMUECKUE TPYIIbI PACTEHUN U )KMBOTHBIX 110 OTHOIIEHHIO
K cBeTy. CurHanbHas posib cBeta. doToneproausm.

Temnepatypa kak d3komorudyeckuit (¢akrop. [eiictBue TemmepaTypsl Ha OpraHU3MEIL.
[TolikuoTepMHBIE U TOMOMOTEPMHBIE OPTAaHU3MBI. DBPUTEPMHBIC U CTEHOTEPMHBIC OPTaHU3MBI.

BrnaxnocTs kak skonorunueckuid paxrtop. Ilpucrnocobnenus pacTeHU K MOAIEPKaHUIO0 BOTHOTO
Oamanca. Knaccudukamusi pacTeHWH IO OTHOIICHHWIO K Boje. IIpucmocoOneHus KUBOTHBIX K
U3MEHEHHUIO BOJHOIO PEKUMA.

Cpenpl oOuTaHUS OpPraHM3MOB: BOJIHAs, HA3€MHO-BO3JYyIIHAs, I[IOYBEHHAs, IJIyOMHHAs
MOMANOYBEHHAs, BHYTpUOpPraHu3MeHHas. @DU3NKO-XUMUYECKHE OCOOCHHOCTH Cpell OOMTaHUA
opranu3moB. [IpucnocoOaeHust OpraHu3MoB K KHU3HU B pa3HbIX CPEAax.

buonornueckue putmbl. BHemHue u BHyTpeHHHE PUTMBbL. CyTOUHBIE U TOAUYHBIE PUTMBI.
[Ipucnoco0aeHHOCTh OPraHU3MOB K CE30HHBIM U3MEHEHMSIM YCIOBUMN KU3HU.

’Kuznennsie hopMbl opranu3moB. [lonsaTue o xu3HeHHoM Gopme. JKuzHeHHbIe POPMBI paCTECHUI:
JEPEBbs, KyCTAPHUKH, KyCTAPHUYKH, MHOTOJICTHHE TPaBbl, OJTHOJICTHHE TPaBbl. JKu3HEHHBIC (HOPMBI
KHUBOTHBIX: THIPOOMOHTHI, F€OOMOHTHI, a9p0ONOHTEL. OCOOEHHOCTH CTPOEHUS U 00pa3a KU3HHU.

buotuueckune daxktopel. Bumbl OMOTHYECKUX B3aMMOJCUCTBHUI: KOHKYPEHIIMSI, XHIIHUYECTBO,
cum6buo3 u ero ¢opwmel. [lapazuTusMm, koomepaius, MyTyalu3M, KOMMEHCATU3M (KBapTHPAHTCTBO,
HaxyieOHnuecTtBo). Herpoduueckue B3ammonercTBus (Tomuueckue, (opudeckue, Qadpuyeckue).
3HaueHne OMOTHUYECKMX B3aUMOJEHUCTBUN JUIsl CYHIECTBOBAHHMS OPTaHU3MOB B Cpele OOHWTaHUS.
[TpuHIKT KOHKYPEHTHOTO UCKITFOUECHHS.

JdemoncTpanuu

TaGmuiter 1 cxembl: « IKoorndeckne GakTopbn», «CBETOBOW CHEKTPY, « DKOJIOTHYECKHE TPYTIITHI
YKUBOTHBIX 110 OTHOLIEHUIO K CBETY», « TeNIOKpPOBHBIE KUBOTHBIE», «XOJOAHOKPOBHBIE KUBOTHBIEY,
«DU3H0NI0rMYecKre aianTalui XKUBOTHBIX», «Cpelapl oOuTaHHUs OpraHu3sMoB», «buonornueckue
putMbl», «Ku3HeHHble QOpMBI pacTeHHit», <«OKu3HeHHble (GOPMBI JKUBOTHBIX», «IKOCHUCTEMA
IIUPOKOJIMCTBEHHOTO Jiecay, «IDKOCHUCTEMa XBOWHOro Jecay, «llemu murtanus», «XUITHUYECTBOY,
«ITapazutuzmy», «Konkypenuus», «Cumonosy, «KommeHncamuzmy.

OO6opynoBanue: repdapuu pacTeHUH W KUBOTHBIX, MMPUCTIOCOOJICHHBIX K BIUSHUIO PA3TUIHBIX
JKOJIOTHYECKUX (PaKTOpPOB, TepOapuu CBETOIIOOMBBIX, TEHENIOOUBBIX U TEHEBBIHOCIMBBIX PACTEHHIH,
CBETOIIOOMBBIC, TEHENMIOOMBBIE W TEHEBBIHOCIHMBBIE KOMHATHBIE pAcTEHUs, TepOapuu W KOJUICKIUHU
TEIUIOMIOOUBBIX, 3UMOCTOMKHX, MOPO30YyCTOMYMBBIX pacTEHUM, uydena NTHIl W 3Bepeil, repOapuu
pacTeHMid, OTHOCSIIUXCS K THrpoduraM, kcepodutam, Me3opuTaM, KOMHATHBIC PACTCHUS TAaHHBIX
TPy, KOJIEKIMU XUBOTHBIX, OOMTAIOIIUX B Pa3HBIX cpefax, repOoapuu U KOJUIEKIUU PACTeHUN U
KUBOTHBIX, 00JIQIAIONINX YepTaMH MPUCTIOCOOIEHHOCTH K CE30HHBIM M3MEHEHHSIM YCIOBUU KHU3HH,
repOapuu U KOJUJIEKIIUU PACTEHUH U )KUBOTHBIX PA3JIMYHBIX )KU3HEHHBIX (DOPM, KOJUIEKIIMH KUBOTHBIX,
YYaCTBYIONINX B PA3IMYHBIX OMOTHYECKUX B3aUMOICHCTBHSX.

JlaGopaTopHas padora «BrisiBieHue nprucnocoOIeHU OpraHu3MOB K BIMSHHUIO CBETAY.

JlaGopaTopHas padora «BrisiBieHrEe TPUCTIOCOOTICHN OPraHU3MOB K BIMSIHAIO TEMIIEPATyPhI».

JlaGopaTopHasi paboTa « AHATOMUYECKHE OCOOCHHOCTH PACTeHMI U3 Pa3HBIX MECT OOUTAHUIY.

Tema 8. Jxos0rust BUAOB U NOIMYJISALIUIM



DKOJOTHYECKHE XapaKTepuCcTUKK nomysinud. [lonynsanus kak Ouonoruyeckas cucrema. Ponb
HEOIHOPOJHOCTH Cpejibl, GU3HUECKUX 0aphepoB U OCOOCHHOCTEH OMOJIOTHH BHIOB B (POPMUPOBAHUHU
MPOCTPAHCTBEHHOW CTPYKTYpbl mnomyiasiuuid. OCHOBHBIE TOKa3aTEIW MOMYJSIUU: YHCICHHOCTb,
IJIOTHOCTh, BO3pAcTHAasi M TOJIOBasi CTPYKTypa, POKIAEMOCTh, MPUPOCT, TEMIT POCTa, CMEPTHOCTb,
MUTparusi.

DKoyoruyueckasi CTpykrypa mnonyiusnur. OIeHKa 4YWCICHHOCTH monyisnud. JluHamuka
nonyJauuu U e€ peryiasuus. buoTtmyeckuil moTeHUuan MNOmyasiuuu. MoJeaupoBaHUE TUHAMHKU
nonyJsisanun. KpuBbie pocTa YUCICHHOCTH TOmysiiini. KpuBbie BEKUBAHUS. Perymnsnus 4ucIeHHOCTH
MOMYJISIHI: poiib (PaKTOPOB, 3aBUCAILINX W HE 3aBUCSIIMX OT TUIOTHOCTU. DKOJOTHUECKHUE CTPATErHH
BUIOB (r- u K-cTparerun).

[TonsTne 00 »dKkomoruyeckoil Hume Buaa. Mectooburanue. MHoOroMmepHas MoJEb
skosiornyeckod Humm Jk.M. Xarumncona. Pa3mepsl skonornueckodl Humd. IloTeHnmanbHas u
peaan30BaHHAS] HUILIU.

Bun kak cucrema mnonymsuuid. Apeansl BHAOB. Buapl M UMX JKU3HEHHBIE CTPATETHU.
DKOJIOTHYECKUE IKBUBAJICHTBHI.

3aKOHOMEPHOCTH TIOBEACHUS M MHUTPAIMN KUBOTHBIX. BUONIOTHYECKHE WHBA3UU UYKEPOIHBIX
BHJIOB.

JdemMoHcTpanuu

IToprper: [Ix. WM. XaruuHCOH.

Tabmuubl M cXeMbl: «IKOJOTUYECKHE XapaKTePUCTUKHU momyisaun», «lIpocTpaHcTBeHHas
CTPYKTypa nomyisiuuny», «Bo3pactasle nupamuasl nonyasauun», «CKOpOCTb 3aCeleHUs] TOBEPXHOCTH
3eMut pa3IMyHBIMHU OpraHu3MaMmy», «Mojens sxonorudeckoit aumm [x. M. Xarunnconay.

O6opynoBanue: repOapuu pacTeHUN, KOJJIEKIUU )KUBOTHBIX.

JlabopaTtopnasi pabdora «IIpucrnocoOneHust CeMsH pacCTEHUN K PACCEICHUION.

Tema 9. Jkon0rus coodmecTB. IKOJOrHYeCKHE CHCTEMBI.

CoobmectBa opranu3MoB. bruorieHos u ero ctpykrypa. CBsizu MeX 1y OpraHu3MaMu B OMOIIEHO3E.

DkocucTtema Kak oTkpbiTas cucreMa (A. J[x. Tencnu). OyHKIMOHATBHBIE OJOKH OPraHU3MOB B
9KOCHUCTEME: MPOAYLEHTHI, KOHCYMEHTBI, PeAyleHThl. Tpodudeckue ypoBHH. Tpodudeckue 1enud u
cetn. AOnoTtnueckue 010ku 3kocucteM. [TouBbl U nibl B 3kocucTeMax. KpyroBopoT BemiecTs U MOTOK
SHEPTHUH B SKOCUCTEME.

OcHOBHBIE MTOKa3aTeNM FKOcUcTeMbI. briomacca u npoayKius. DKOIOrH4ecKrue MUpaMHIibl YUCEN,
O1OMacChl U PHEPTHH.

Junamuxa sxocucmem. Kamacmpoguueckue nepecmpoiiku. @nyxmyayuu. HampapneHHBIE
3aKOHOMEPHBIE CMEHBI COOOIIECTB — CyKIleccuu. [lepBUUHbIE M BTOPUYHBIE CYKIIECCUU U X MTPUIUHBL.
AHTpOIOreHHbIe BO3/IEHCTBUS Ha cykieccuu. KimrmmakcHoe coobmiectBo. bruopaznoo6pasue u moiHoTa
KpyTrOBOpPOTA BEILECTB — OCHOBA yCTONYMBOCTU COOOIIECTB.

[IpuponHble 3KOCUCTEMBL. JKocucmemvl 03€p U peK. IKocucmemvl Mopel U OKEeaHos.
Orocucmemvt myHop, 1eco8, cmeneti, NyCMulHb.

AHTpPONIOTEHHBIE ~ 3KOCHUCTEMBI.  Arposkocucrema.  ArpoueHo3.  Pazmuuus — mexnay
AHTPOIIOT€HHBIMH U MIPUPOIHBIMU SKOCUCTEMAMH.

Ypboskocuctembl. OCHOBHBIE KOMIIOHEHTHI ypOoskocuctem. l'opoxackas ¢uopa u dayHa.
CuHaHTpOnUM3aIMs TOPOACKOr (ayHbl. bronornyeckoe u X03IiCTBEHHOE 3HAYCHHUE arpodKOCUCTEM U
ypOO3KOCHUCTEM.

3aKOHOMEPHOCTH (POPMHUPOBAHUSI OCHOBHBIX B3aMMOJICHCTBUI OpPraHU3MOB B SKOCUCTeMax. Pob
Kackaono2o sggexma u 61008-30ughuxamopos (kno4esvix 6ud08) 6 GyHKYUOHUPOBAHUU IKOCUCTEM.
[lepenoc »HEpruM W BEIIECTB MEXJIYy CMEXKHBIMH JKOCHUCTEMaMHU. Y CTOMYMBOCTH OPraHU3MOB,
MONYJIALMI U SKOCUCTEM B YCIOBUSX €CTECTBEHHBIX U @HTPOIIOIE€HHBIX BO3/ICUCTBHII.

Mexanusmbi 6030eticmeuss 3a2pa3HeHUll PA3HbIX MUNOE HA CYOOPLAHUSMEHHOM, OP2AHUSMEHHOM,
NONYIAYUOHHOM U IKOCUCHEMHOM YPOBHSX, OCHOBbL IKOIO2UUECKO20 HOPMUPOBAHUS AHMPONO2EHHO20
6030eticmaus. MeTo070Tis MOHUTOPUHTAa €CTECTBEHHBIX M AHTPOIOTEHHBIX 9KOCUCTEM.

JdemoHcTpanun



IToptper: A. Jlx. Tencau.

Tabmumpsr u cxembl: «CTpykTypa OHOLIEHO3a», «DKOCHCTEMa IIHPOKOJIMUCTBEHHOIO JIecay,
«DKOoCUCTEMa XBOMHOTO Jiecay, « DyHKIMOHAIbHbIE TPYIIITBI OPraHU3MOB B 9KocucTeMe», «Kpyrosopot
BEIIECTB B dKOocucTeMey, «llemm murtaHus (macTOWIIHAS, JAETPUTHAA)», «IKOJIOTHYECKAs MHPAMUJIA
qyucen», «IKoJoruyeckas mnupaMuga OHMOMAacCchl», «OKOJOTHYECKas MNUpaMUAa  HHEPIUn»,
«O0pa3oBanune Oomnora», «llepBuunas cykueccus», «BoccraHoBieHHE Jeca TOCie MoXKapay,
«9JKkocucTeMa o03epa», «ArpoueHo3», «KpyroBopoT BemECTB M INOTOK 3HEPIMHM B arpolEHO3e»,
«IIpumeps! ypbosKOCHCTEMY.

Ob6opynoBanue: repbapum pacTeHUH, KOJUIEKIIMA HACEKOMBIX, Uydesa ITUI] U 3Bepeid, repoapuu
KyJIbTYPHBIX U JTUKOPACTYIIUX PACTEHHH, aKBapUyM KaK MOJIEIb SKOCUCTEMBI.

IIpakTnyeckas padora «/I3yyeHue u onrcanue ypOoo3KOCHCTEMbD».

Jlabopatopunasi padora «l3ydenue paszHooOpaszusi MENKHX TOYBCHHBIX WICHHCTOHOTHX B
Pa3HBIX IKOCUCTEMAX).

JKCKypeust «DKCKypcus B THIHYHBIM OuoreoneHo3 (B ayOpaBy, Oepe3HSK, €lIbHHK, Ha
CYXOJIOJIbHBIN WM OWMEHHBIH JIyT, 03ep0, 00JI0TO)».

IKCKypeus «IKCKypCHsl B arpodKOCUCTEMY (Ha MOJIe WK B TEIUIMYHOE XO3SIICTBO)».

Tema 10. Buocdepa — rnodanpHast IkocucTemMa

buocdepa — obmierutanerapruast 0001049ka 3eMiid, T CyIIECTBYET WM CYIIECTBOBAJIA >KU3Hb.
PasButue npencrasnenuit o 6uocdepe B Tpyaax 3. 3tocca. Yuenue B. U. Bepnaackoro o Guocdepe.
Ob6nactu Ouocdeps! u €€ cocran. JKuBoe BelecTBO Onocdepsl U ero GyHKIUH.

3aKOHOMEPHOCTH cyliecTBoBaHusi Ouocdepsl. OcobeHHocTH Ouocdepbl Kak TII100anbHOM
sKkocucTeMbl. JluHamuueckoe paBHoBecue B 6uochepe. KpyroBopoTsl BemecTs U OMOreOXMMHUUECKHE
LIUKIIBI (yriaepoaa, a3oTa). PuUtMudHoCTh siBleHui B Ouocgepe.

3onanbHOCTh Ouochepsl. [lonstue o Ouome. OcHOBHBIE OMOMBI CYIIW: TyHApPA, XBOMHBIC Jieca,
CMEILIAHHBIE U IINPOKOJIUCTBEHHBIE JIECA, CTENN, CABAHHBI, ITyCTBIHU, TPOIIMUECKUE JIECA, BBICOKOTOPbS.
Knumar, pacTUTEnbHBIN U )KMBOTHBIM MUP OMOMOB CYIIIH.

CrpykTypa ¥ (YHKLHUS >KMBBIX CHUCTEM, OLIEHKAa MX PECYpPCHOro MOTEHLHuala U OuochepHbIX
GyHKIUH.

Jdemoncrpanuu

[optpetsi: B. 1. Bepuanckuii, 3. 3rocc.

Tabmuuel u cxemsl: «['eocdeprr 3emnm», «Kpyrosopor azora B mpupone», «KpyroBopot
yraepoaa B mpupoze», «Kpyrosopor kuciopona B mpupojne», «KpyroBopoT Boabl B HpHpPOIE»,
«OcHoBHbIe 6MOMBI cymny, «KnnmaTtnueckue nosca 3emnu», « Tynapay», «Taiira», « CMelIaHHbIiH J1ecy,
«IIupoxonucTBeHHBIN Jecy, «Crenby, «CaBanHay, «IlycThinsy, « Tponmuueckuii iecy.

Ob6opynoBaHue: repdbapuu pacTeHUH pa3HbIX OMOMOB, KOJUIEKLIUH KUBOTHBIX.

Tema 11. YesioBek U OKpYy:Kaouias cpeaa

DKoJIOTHYecKHe KPU3KCHl M MX MpUYUHBL. Bo3zaelicTBue yenoBeka Ha Ouocdepy. 3arps3HeHue
BO3AyIIHON cpeabl. OxpaHa Bo3ayxa. 3arpsi3HeHHE BOAHOM cpenpl. OxpaHa BOAHBIX PECYPCOB.
Pazpymenne noussl. OxpaHa MOYBEHHBIX pecypcoB. MI3MeHeHue kiumara.

AHTpOTIOTEHHOE BO3/ICMCTBUE HA PACTUTEIBHBIN U XKUBOTHBIA Mup. OXpaHa pacTUTEIBHOTO U
KHUBOTHOrO Mupa. OCHOBHbIE NPUHLMIIEI OXpaHbl mpupojsl. KpacHeie kHuru. Ocobo oxpaHsemsble
npupoansie Teppuropun (OOIIT). borannueckue caabl 1 30010rMUECKUE TAPKH.

OCHOBHbIE NPUHLMIIBI YCTOMYMBOIO Pa3BUTHS YEJIOBEYECTBA M Hpupoibl. ParmonanbHOe
MIPUPOIONOJIB30BaHUE U COXPAaHEHUE OUOIOrMUECKOro pasHooopasus 3emin. O01ne 3aKOHOMEPHOCTH
I7100aNbHBIX 3KOJIOTMYECKUX KpU3UCOB. OCOOEHHOCTH COBPEMEHHOTO KpHU3UCAa U €ro BEpOATHBIE
MIOCJIEJICTBUSI.

Pa3zButue METO0OB MOHMTOPUHIA Pa3BUTHs ONACHBIX TEXHOI'€HHBIX MpoueccoB. Cucmemmnvie
uccrnedosanusi  nepexooa K  pecypcocbepezawoweli U KOHKYPEHMOCHOCOOHOU  dHepeemuKe.
buonoeuueckoe pasnoobpasue u ouopecypcovi. Hayuonanvnvie ungopmayuonnvie cucmemul,
obecneuugalowjue 00CmMyn K UHGOpMayuu no COCMoAHUIO OMOENbHbIX U008 U dKocucmem. OcCHOBb



aKOpeadburumayuy IKoOcUcmem u cnocovos 6opvowl ¢ buonogpedcoeHusMUY. PekoHcmpyKyus MopcKux
U HA3eMHbBIX IKOCUCTEM.
JdemMoHcTpanuu
Tabmuubl U cxembl: «3arps3HeHue atMocdepsl», «3arps3HeHnue Tuapochepsl», «3arps3HEHHE
nouBbl», «[lapHuKOBBII 3hdexkT», «Ocob0 oxpaHseMble TPUPOIHBIC TeppUTOpUN», «Moaenu
YIPaBJISIEMOTO MUPAY.
Oo6opynoBanue: ¢Gororpadguu OXpaHsAEMbIX pacTeHU W KUBOTHBIX KpacHoit kHurm Poccuiickoii
®enepannn, KpacHol KHUTH perroHa.



IIVIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOI'PAMMBI 110 BUOJIOI'U HA
YPOBHE CPEJHEI'O OBIIEI'O OBPA30BAHUA

JIMUHOCTHBIE PE3YJIbTATHBI

@I'OC COO ycranaBiauBaeT TpeOOBaHHS K Pe3ybTaTaM OCBOCHHUS O00YYarOIIUMHUCS MPOrpamMM
cpemHero o0mero o0pa3oBaHus: JMYHOCTHBIC, METAPEIMETHBIE U MIPEIMETHEIE.

B cTpykType NIWYHOCTHBIX pe3yJbTaTOB OCBOCHHUS MPOTPAMMBI 1O OHOJOTHH BBIIEICHBI
CJIEYIOIINE COCTABJISIIONINE: OCO3HAHNE 00YUYAIOIIUMHUCS POCCUICKON TPaXkTaHCKON UIEHTUYHOCTH —
TFOTOBHOCTU K CaMOpPa3BUTHUIO, CAMOCTOSITEIbHOCTH W CAMOONIPENENEHUI0, Haiuyue MOMmusayuu X
oOydeHuto OUOJIOTUH, yeleHanpasieHHoe pa3eumue BHYTPEHHUX YOEKICHHM JIMYHOCTU Ha OCHOBE
KITFOUEBBIX IIEHHOCTEH W MCTOPUUYECKUX TPAIUIIUN Pa3BUTHUS OMOIOTHYECKOTO 3HAHUS, 20MOBHOCb U
cnocobHocms 00y4aIOUUXCS PYKOBOJACTBOBATHCS B CBOEU JAEATEIBHOCTU IIEHHOCTHO-CMBICIOBBIMU
YCTAaHOBKAMH, TMPHUCYIIUMH CHCTEME OHOJOTHYECKOTO0 O0Opa3oBaHUs, Haauyue npasoCoO3HAHUL
9KOJIOTMUYECKOH KYJIBTYPbl, CHOCOOHOCMU CMABUMb IETN U CTPOUTH )KU3HEHHbIE TJIAHBI.

JIM4HOCTHBIE Pe3yIbTaThl OCBOCHHS IPOrPaMMBbI IO OMOJIOTUH TOCTUTAIOTCS B €IMHCTBE Y4eOHOM
U BOCIUTATEIBLHON  JACATENIBHOCTM B  COOTBETCTBHM C  TPAJUIUOHHBIMH  POCCHUCKUMU
COLIMOKYJIbTYPHBIMH, HCTOPHUYECKUMHU M J1yXOBHO-HPAaBCTBEHHBIMH LIEHHOCTSIMM, MPUHATHIMU B
oOmiecTBe MpaBWJIaMd M HOpPMaMH IMOBEACHHUS U CIOCOOCTBYIOT IpoleccaM CaMOIMO3HAHUS,
CaMOBOCIIUTAHUSI M CAMOPA3BUTHUS, Pa3BUTUS BHYTPEHHEH MO3UIMU JHUYHOCTH, MATPUOTU3MA U
YBaXEHUS K 3aKOHY U MPABOIOPSIIKY, YEJIIOBEKY TPY/Ia M CTApIIeMy TOKOJICHHIO, B3AUMHOTO YBAKEHUS,
OepeKHOT0 OTHOIICHHUS K KyJIbTYPHOMY HACIEAMIO M TPAaAUIHUSAM MHOTOHAIIMOHAIBHOTO Hapoja
Poccuiickoit ®enepanuu, Npupoie U OKPYKAIOLIEH Cpelie.

JIM4HOCTHBIE pE3yNbTaThl OCBOCHHUs Yy4yeOHOro mnpeamera «buomorus» HOMMKHBI OTpaXkaTh
TOTOBHOCTh W CIHOCOOHOCTh OOYYarOIIMXCS PYKOBOACTBOBATHCA C(HOPMUPOBAHHOW BHYTpPEHHEH
MO3UIUEN JIMYHOCTH, CHUCTEMOM IIEHHOCTHBIX OPHEHTAIlMi, MO3UTHUBHBIX BHYTPEHHUX YOEKICHUH,
COOTBETCTBYIOIINX TPAJAUIIMOHHBIM IIEHHOCTSIM POCCHUUCKOTO OOIIECTBA, PACHIUPEHHUE >KU3HEHHOTO
OMbITa M ONBITA ACATEIBHOCTH B MPOLECCE pean3alii OCHOBHBIX HANpPaBJICHU BOCHUTATEIbHOMN
NEeSTeTLHOCTH, B TOM YHUCJI€ B YaCTHU:

1) rpamIaHCKOr0 BOCIIUTAHMS:

c(hOpMUPOBAHHOCTh TPAXKITAHCKON MO3ZUIIMKM O0OYYAIOIIETOCs KaK aKTUBHOTO M OTBETCTBEHHOTO
YJIeHa POCCUIICKOT0 00IIecTBa;

OCO3HaHUE CBOMX KOHCTHUTYIIMOHHBIX MPaB U 00s13aHHOCTEH, YBaXKEHHE 3aKOHA U TIPABOTIOPSIIKA;

TOTOBHOCTh K COBMECTHOW TBOPYECKOH NEATEIhHOCTH TPU CO3TAHMM YYEOHBIX MPOEKTOB,
pelieHuu yueOHbIX 1 MTO3HABATENIbHBIX 33]1a4, BHITOJTHEHUH OMOJIOTHYECKUX IKCTIEPUMEHTOB;

CIIOCOOHOCTh OMpPENENsITh COOCTBEHHYIO MO3MIIUIO MO OTHOIUICHHUIO K SIBICHUSM COBPEMEHHOM
JKH3HU U OOBSICHSTE €€;

YMEHHE YUYUTHIBaTh B CBOUX JEHCTBUSX HEOOXOJUMOCTh KOHCTPYKTHBHOTO B3aMMOJCHCTBHS
JOJIeH ¢ pa3HBIMHU YOCKACHUSIMU, KYJIbTYPHBIMU IIEHHOCTSIMU U COLIMAJIBHBIM TTOJIOKEHUEM;

TOTOBHOCTh K COTPYOHHYECTBY B TIPOIECCE COBMECTHOTO BBINOJHEHUS YYEOHBIX,
MO3HABATENBHBIX M HCCIEAOBATEIICKUX 3a/a4, YBOKHUTEIBHOTO OTHOILIEHUS K MHEHMIO OINIMOHEHTOB
P 00CYXICHUN CIIOPHBIX BOIPOCOB OMOJIOTHYECKOTO COJIEPIKAHUS;

TOTOBHOCTb K TYMaHUTAPHOU U BOJIOHTEPCKOM IEATETLHOCTH;

2) NaTPHOTHYECKOI0 BOCTIMTAHMS:

c(OPMUPOBAHHOCTh POCCUUCKON TPa)TaHCKOW HJICHTUYHOCTH, MATPUOTHU3MA, YBAXKEHUS K
CBOEMY HapoJly, YyBCTBa OTBETCTBEHHOCTH Iepea PoauHON, ropaocTH 3a cBoM Kpall, cBoro Ponuny,
CBOM SI3BIK U KYJIBTYPY, IPOILIOE U HACTOAIEE MHOIOHALIMOHAJILHOIO Hapoja Poccuu;

LIEHHOCTHOE OTHOILIEHHE K MPUPOJHOMY HACIEAUI0 M MAMSITHUKAM IMPUPOJbI, JOCTHKEHUSIM
Poccuu B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTHUSX, TPY/IC;

CIIOCOOHOCTH OIICHMBATh BKJIAJ] POCCUHUCKHUX YYEHBIX B CTAHOBIICHHWE U pPa3BUTHE OHOJIOTHH,
MMOHUMAHUS 3HA4YCHUsI OMOJIOTHUH B MO3HAHUU 3aKOHOB IIPHUPOJBI, B )KM3HU YEJIOBEKAa U COBPEMEHHOTO
00111eCTBA;



uzelHas yoex1EHHOCTb, TOTOBHOCTB K CIIY)KEHUIO U 3aiuTe OTeuecTBa, OTBETCTBEHHOCTh 3a €T0
cyp0y;

3) AYXOBHO-HPABCTBEHHOI0 BOCIIUTAHMS

OCO3HAHME AYXOBHBIX IIEHHOCTEN POCCUICKOT0 HAPO/a;

c(OPMHPOBAHHOCTh HPABCTBEHHOTO CO3HAHMS, STUYECKOT'O TIOBEJICHHUS;

CIIOCOOHOCTh OLIEHUBATh CHUTYalMI0 M NPUHUMATh OCO3HAHHbBIE PELICHMS, OPUEHTHPYSICh Ha
MOpPaJIbHO-HPaBCTBEHHbIE HOPMbI U LIEHHOCTH;

OCO3HaHHUE JIMYHOTO BKJIaJla B IOCTPOEHUE YCTOMUNBOIO OYyyIIEro;

OTBETCTBEHHOE OTHOLIEHHE K CBOMM POAMTEISAM, CO3LAHMIO CEMBU HA OCHOBE OCO3HAHHOIO
NPUHSTUS HIEHHOCTEN CEMEHOM )KU3HU B COOTBETCTBUU C TPAIULIUSIMU HapoaoB Poccuu;

4) 3cTEeTUYECKOT0 BOCTIUTAHMS:

ACTETUYECKOE OTHOIIEHHE K MHUpY, BKJIIOYas 3CTETUKY ObITa, HAYYHOTO M TEXHHUYECKOTO
TBOPYECTBA, CIIOPTA, TPYAa, OOIIIECTBEHHBIX OTHOIICHHIA,

MMOHMMAaHHUE SYMOLIMOHAIILHOTO BO3AEHCTBUS KUBOM MPUPOABI U €€ LIEHHOCTH;

TOTOBHOCTh K CaMOBBIPAKEHHUIO B Pa3HbIX BHJIaX MCKYCCTBA, CTPEMJICHUE MPOSIBIATH KauecTBa
TBOPYECKOM JINUHOCTH;

5) ¢pusnuyeckoro BocnuTaHus, GOPMUPOBAHNUS KYJIbTYPbI 310POBbS M 3MOIHOHAJIBHOIO
Os1aromosyqusi:

NOHMMaHWE W peaqu3anys 310poBOro M Oe3omacHoro obpasa >KM3HU (30pOBOE IMUTAHMUE,
cOoONIOICHUE TUTHEHUYECKUX MpPaBWJI U HOPM, CcOaJaHCHUPOBAaHHBIK pEXHUM 3aHATUH U OTAbIXA,
perymsipHas Gu3nueckasi akTUBHOCTB), O€PEKHOTr0, OTBETCTBEHHOTO M KOMIIETEHTHOTO OTHOIICHUS K
coOCTBEHHOMY (PU3UYECKOMY U IICUXUYECKOMY 3[J0POBBIO;

MOHMMAaHHE [EHHOCTU MPAaBUJI WHANBUAYAIBHOTO U KOJJICKTUBHOTO 0€30MacHOr0 MOBEACHHUS B
CUTYaLUAX, YTPOKAIOLIUX 3/10POBbIO U MKU3HU JIIOJIEH;

OCO3HAHWE TIOCIECACTBUN U HENPUSATUS BPEIHBIX TMPUBBIYEK (YHMOTpeOJICHHS] aTKOTOoJs,
HapKOTHUKOB, KYpPEHHUS);

6) TPy10BOr0 BOCIIUTAHUSA:

TOTOBHOCTB K TPY/y, OCO3HaHHE LIEHHOCTU MacTepCTBa, TPy 10J100ue;

TOTOBHOCTh K AKTHBHOM JI€ATEIbHOCTH TEXHOJOTMYECKONM M COLMAIbHOM HaNpaBIE€HHOCTH,
CIIOCOOHOCTh MHUIIMUPOBATh, IUTAHUPOBATH U CAMOCTOSITENIBHO BBIIOIHSTH TaKyIO JESTEIbHOCTD;

UHTEpEC K pasnu4HbIM cdepaMm NpodeccCHOHANbHON AESITeNbHOCTH, YMEHHE COBEpIIATh
OCO3HAHHBIN BEIOOP OyayIiei mpodeccuu u pearn30BbIBaTh COOCTBEHHBIC KU3HEHHBIC TUTAHEI;

TOTOBHOCTb U CLIOCOOHOCTH K 00pa30BaHUIO U CAMOOOPA30BaHUIO HA IPOTSHKEHUH BCEU KHU3HU;

7) IKOJIOTMYeCKOr0 BOCIIMTAHUS:

9KOJIOTHYECKH 1eJIecO00pa3HOe OTHOIICHHE K MPUPO/Ie KaK UCTOYHUKY KH3HU Ha 3eMIle, OCHOBE
€€ CyIIeCTBOBAHMS,

TIOBBILIIEHUE YPOBHS SKOJIOTHUECKOH KYJIbTYPhI: MPUOOPETEHHE OIbITA TUIAHUPOBAHUS TIOCTYTIKOB
U OLIEHKH UX BO3MOJKHBIX TIOCJIEICTBUM I OKPYKAIOIIEH Cpeibl;

OCO3HaHHUE TT00aTbHOI0 XapaKTepa KOJOTHIYECKUX MPOoOJIeM U MyTel X peleHus;

CIIOCOOHOCTh HCITI0JIb30BaTh MpUOOpETaeMble NMPU W3YYEHUH OMOJOTMM 3HAHUS M YMEHUS IpU
pelieHnyd MpoOseM, CBS3aHHBIX C palOHAJIBHBIM MPUPOAOIOIB30BaHUEM (COOIIOACHUE MPaBUI
MOBEICHUS B IPUPOJIE, HAMPABICHHBIX HA COXPAaHEHUE PAaBHOBECHS B SKOCUCTEMAX, OXpaHy BUJIOB,
IKOCHUCTEM, Onochepsl);

AKTHUBHOE HEINpPUATHE JECUCTBUM, NPUHOCALIUMX BpEl OKPYKAKOLIEH MPUPOJHOM Cpele, YMEHHE
MIPOTHO3UPOBATh HEOIATOMPUSTHBIE 3KOJOTUYECKUE MOCIEACTBUS MPEANPUHUMAEMBIX ACHCTBHIA U
MPEeA0TBPAIIATh UX;

HaJu4yue Pa3BUTOrO0 HKOJOTMYECKOTO MBILIUIEHUS, SKOJOTMYECKOW KYJbTYphl, OIbITa
JESTEIbHOCTH 3KOJIOTUYECKOW HAIllpaBIEHHOCTH, YMEHUSI PYKOBOJCTBOBATHCS UMM B IIO3HABATEJILHOM,
KOMMYHHUKATUBHOM U COLIMAJIBHOW MPAKTUKE, TOTOBHOCTH K YYACTHIO B MPAKTUYECKOHN NEATEIbHOCTU
9KOJIOTMUYECKOI HANpaBIEHHOCTH;

8) HeHHOCTH HAYYHOI0 O3HAHUS:



c(OPMHPOBAHHOCTh MHPOBO33PEHHS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO Pa3BUTHSA
HayKH U OOIIECTBEHHOHN MPaKTHUKU, OCHOBAHHOI'O Ha TUAJIOre KYJIbTYp, CIOCOOCTBYIOLIETO OCO3HAHUIO
CBOETO MECTa B MOJUKYJIBTYPHOM MHPE;

COBEpUICHCTBOBAHUE S3bIKOBOM W UYHUTATENbCKOW KYyJIbTYpbl KaK CpeJCTBa B3aWMOJAECHCTBUSA
MEX1y JIFOJIbMU U TIO3HAHMS MUPA;

MOHUMaHuEe crenupuku OHOJIOTMM KaK HayKd, OCO3HaHus €€ ponu B (OpMHUPOBAHUU
palMoOHAIBFHOTO HAyYHOTO MBIIIJIEHUS, CO3/JaHUU LIEJIOCTHOTO MPEACTaBICHUs 00 OKpY KaloIeM MUpe
KaKk O €IUHCTBE MPHUPOJbI, YeloBeKa M OOIIecTBa, B MO3HAHWU MPHUPOJIHBIX 3aKOHOMEPHOCTEH H
peleHnH mpoodIeM COXpaHeHUs! IPUPOTHOTO PABHOBECHS;

yOeXAEHHOCTh B 3HAUUMOCTH OHMOJIOTHH ISl COBPEMEHHOM IUBWIM3AIMU: 00ECTIeueHUsI HOBOTO
YPOBHSI Ppa3BUTUS MEAUIUHBI, CO3JaHHE TIEPCIEKTUBHBIX OMOTEXHOJOIMH, CHOCOOHBIX peIIaTh
pecypcHbIe TpoOJIeMbl pa3BUTHS YEJIOBEUYECTBA, IOUCKA MTyTeH BbIXOJa U3 II100AIbHBIX SKOJIOTHYECKUX
npobiemM M obecriedyeHus: mepexona K yCTOHUMBOMY pa3BUTHIO, PALMOHAIBHOMY HCIOJIb30BAHUIO
MIPUPOHBIX PECYPCOB U (POPMUPOBAHUIO HOBBIX CTAHAAPTOB KU3HU;

3aMHTEPECOBAHHOCTh B TIIOJIyY€HHUH OWOJIOTMYECKUX 3HAHMM B IEJAX IOBBIMIECHHUS OOl
KYJbTYpPbl, €CTECTBEHHO-Hay4YHO! IPaMOTHOCTH, KaK COCTAaBHOM 4acTH (PYHKIIMOHATIbHON TPAMOTHOCTH
oOyyaromuxcs, GopMUPYEMOil TPHU N3y4EeHUH OUOJIOTHH;

MOHMMAHHUE CYIIHOCTHU METOJOB TIIO3HAHHSA, HCIOJIb3YEMbIX B €CTECTBEHHBIX HAyKax,
CIOCOOHOCTH MCIIOJIb30BaTh MOJIy4aeMble 3HAHUS /IS aHAJIN3a U OObSICHEHHS SIBICHUI OKPYKAIOIIEro
MHUpa U HPOUCXOASIINX B HEM M3MEHEHUI, yMEHHE JieslaTh OOOCHOBAaHHBIE 3aKJIIOUEHHUS Ha OCHOBE
Hay4HbIX ()aKTOB U UMEIOILUXCA JAHHBIX C LEJbIO MOMYYSHHS JJOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITENBHO UCIIOIb30BaTh OMOJIOTMYECKHUE 3HAHMS AJIS PEIIEHUs Npo0JieM B
pEaJIbHBIX KU3HEHHBIX CUTYyalUsX;

OCO3HAaHHE IIEHHOCTH HAy4YHOW JeATEIbHOCTH, TI'OTOBHOCTb OCYILECTBISATh MPOEKTHYIO H
HCCIIEIOBATENIbCKYIO JEATENIBHOCTh MHAUBUAYAIbHO U B TPYIIIIE;

TFOTOBHOCTb U CIIOCOOHOCTH K HEIPEPHIBHOMY 00pa30BaHUIO U CaMOOOPa30BAHUIO, K AKTUBHOMY
MOJIyYSHHIO HOBBIX 3HAaHUI 110 OMOJIOTMH B COOTBETCTBUH C )KU3HEHHBIMU MOTPEOHOCTSIMU.

METAIIPEJMETHBIE PE3YJIbTATBI

MeranpenmeTHsle pe3yibTaTbl OCBOEHHUs yueOHoOro rmnpenMera «buosorus» BKIHOYAIOT:
3HaYMMble Ui (OPMHUPOBAHMS  MHPOBO33PEHUS  OOYHYAIOUIMXCS  MEXAUCLUILIMHAPHBIC
(MexIpeIMeTHbIE) OOLleHAYyYHbIE MOHATHS, OTPA)KAOLIUE IEJIOCTHOCTh HAyYHOM KapTHHBI MHpa U
crieun(UKy METOIOB MO3HAHMSI, HCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (BEILECTBO, SHEPIUs, IBJICHHE,
MpOLECC, CHUCTEMa, Hay4HbId (aKT, TNPUHIUI, TUIIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOpHs,
ucclieloBaHNe, Ha0I0IeHUEe, U3MEPEHNE, SKCIIEPUMEHT U IPYTHE); YHUBEpCcaJlbHbIe yueOHbIE JecTBUS
(mo3HaBaTenpHblE, KOMMYHHKATHBHBIE, PEryJIATHBHbBIE), oOecrneuuBaroue  (OpMUPOBAHUE
(YHKIMOHATBHOM TPaMOTHOCTH M COLMAJIbHOM KOMIIETEHIIMM OOYydYaloUIuXcsl; CHOCOOHOCTh
0o0y4aroluXcsl HCIOJIb30BaTh OCBOCHHBIE MEKIUCIUIUIMHAPHBIE, MHUPOBO33PEHUECKUE 3HAHUA U
YHHUBEpCaJIbHbIE YUeOHbIE IeHCTBHS B IO3HABATEIBHOM U COLMAIBHON IPAKTHKE.

B pesynbrare nzydeHus: OMOJIOTHH Ha YPOBHE CPEIHET0 00IIero o0pa3oBaHus y 00y4aromerocs
OyayT chopMupoBaHbl MO3HABaTENbHbIE YHUBEpCAIbHbIE yueOHble IEHCTBUS, KOMMYHUKAaTHUBHbIC
YHHUBEpCaJbHbIE YUEOHbIE IEHCTBUS, PETYJISITUBHBIE YHUBEPCAJIbHbIE YUeOHbIE AEMCTBUSI, COBMECTHAS
JeSITebHOCTb.

MeTtanpenmeTHble pe3yabTaTbl OCBOEHUS MPOTrpaMMbl CpPEeIHEro OOIIEero 0Opa3oBaHus AOKHbI
OTpaXkaTh:

Ogy1ajeHne YHMBEPCAJIbHBIMH YUeOHBIMH MI03HABATEIbHBIMH 1€ CTBUSIMH:

1) 6a3oBble JIOTHYECKHUE JeCTBHSA:

CaMOCTOSITENIbHO ~ ()OPMYJIMPOBATh M aKTyaJlM3UpOBaTh MpPOOJIEMYy, paccMarpuBaTh €€
BCECTOPOHHE;



WCIOJIb30BaTh MPU OCBOCHUHU 3HAHWUN NPUEMBI JIOTUMECKOTO MBIIUICHUS (aHaIW3a, CHHTE3a,
CpaBHEHHUs, Kiaccuukanuu, o000IIEHNs), pacCKpbIBaTh CMBICI OMOJIOTUYECKUX MOHSTUH (BBIACNATH
UX XapaKTepHbIe MPU3HAKU, YCTAHABIMBATD CBSA3U C IPYTHMHU MOHATHIMH);

OTIpeACIATh LI ACSITENbHOCTH, 3a/1aBasi HapaMeTpbl U KPUTEPUH UX JOCTHKEHHUS, COOTHOCHUTD
Pe3yIbTaThl JESITEILHOCTH C TIOCTABICHHBIMH LIEJISMU;

HCIOJIb30BaTh OMOJIOTMYECKHE MOHATHS JUIsl 00bsICHEHUS (DAKTOB U SIBJICHUM KUBOM NPUPOIBL;

CTPOUTH JIOTUYECKHE DPACCYKACHUS (MHIYKTUBHBIC, JEIYKTUBHBIEC, 1O aHAJOTHH), BBISBIATH
3aKOHOMEPHOCTH U TPOTUBOPEUYHS B pacCMaTPUBAEMBIX SBJICHMSX, (POPMYIMpPOBATH BBIBOABI U
3aKIIIOYCHHUS;

MPUMEHSTh CXEMHO-MOJIEJIbHBIE CpEICTBa JJisi MpPEACTAaBIECHUS CYIIECTBEHHBIX CBS3eH U
OTHOLICHUHA B H3y4aeMbIX OHOJOTMUECKHMX OOBEKTaX, a TaKkkKe NPOTUBOPEUYHMH pa3sHOrO poAa,
BBISIBIICHHBIX B PA3JINYHBIX HHPOPMAIIMOHHBIX HCTOUHUKAX;

pa3pabarbIBaTh IUJIaH PEIICHUS MPOOJEeMBbl C y4ETOM aHalM3a UMEIOIIMUXCS MaTepUalIbHbIX U
HeMaTepUaIbHBIX PECYPCOB;

BHOCUTb KOPPEKTHBBI B I€ATEIBbHOCTD, OLIEHUBATh COOTBETCTBUE PE3YJITATOB LIEISM, OLIEHUBATh
PHUCKHU NOCTIEACTBUN €S TENbHOCTH;

KOOP/JMHUPOBaTb U  BBINOJHATH pabOTy B YCIOBHUAX PpEAJIbHOTO, BUPTYaJbHOIO U
KOMOMHHPOBAHHOTO B3aUMOICHCTBUS;

pa3BUBaTh KPEATUBHOE MBIIUICHUE MPU PEIICHUH KU3HEHHBIX MPOOIEeM.

2) 0a3oBbIe HCCIeA0BaTEIbCKHE e CTBHS:

BJIQJIeTh HABbIKAMM Yy4€OHO-HCCIIEJIOBATEIbCKOM M TPOEKTHOM JesITeIbHOCTH, HaBBIKAMHU
paspelieHus mpodaeM, CHOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSITEIbHOMY TOUCKY METOIOB PELICHUS
MPAKTUYECKHX 337124, IPUMEHEHHIO Pa3IMYHbIX METOAOB IIO3HAHUS;

WCIIOJIb30BaTh Pa3IMYHbIE BHJIbI JESITEIBHOCTH IO MOJIYYEHUIO HOBOTO 3HAHUS, €ro
MHTEpHpeTalny, NpeoOpa3oBaHUIO U IPUMEHEHHUIO B Y4EOHBIX CUTYallUsAX, B TOM YHCIIE MPH CO3JaHUN
y4€OHBIX U COL[MANIbHBIX TPOEKTOB;

(¢opMHpOBaTh HAyYHBIH TUI MBIIUICHHS, BJAJAE€Th HAYYHOH TEPMHUHOJIOTMEH, KIHOYEBBIMU
MOHATUSIMHU U METOIAMU;

CTaBUTh M (HOPMYITUpPOBaTh COOCTBEHHBIE 3a7ayd B 0OPa30BaTENILHOW JAEATENBHOCTH H
KU3HCHHBIX CHTYaIlUsX;

BBISBIISATH IPUUMHHO-CJIE/ICTBEHHBIE CBSI3U U aKTyaJlIM3UpOBATh 3aJ]lauy, BBIIBUTaTh THUIOTE3Y €€
pelIeHNs, HaXOAUTh apryMEHThI JUIsl JI0Ka3aTeIbCTBAa CBOMX YTBEpXKJIEHUH, 3ajaBaTh MapaMeTpbl U
KPUTEPHH PELICHUS;

aHAJIM3MPOBATh MOJIYUYEHHBIE B XOJI€ PELIEHUS 3aJaul Pe3yJIbTaThl, KPUTUUYECKH OLIEHUBATh UX
JIOCTOBEPHOCTH, POTHO3UPOBATH N3MEHEHNE B HOBBIX yCIOBUSIX;

JlaBaTh OLIEHKY HOBBIM CUTYalUsIM, OLIEHUBATh IPUOOPETEHHBIH OIBIT;

OCYIIECTBIISATh ILIEJCHANPABICHHBI TOHUCK TIepeHOoca CpPEeACTB M CHOCOOOB JIEHCTBUS B
npodecCHOHATEHYIO CPey;

yMETh NEPEHOCUTH 3HAHUS B IO3HABATENbHYIO U MPAKTUYECKYIO 00IACTH )KU3HEACITETbHOCTH;

YMETb UHTErPUPOBATH 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00JI1acTell;

BBIIBUTaTh HOBBIE HJIEH, TIpe/yiaraTh OPUTHHAIbHBIC TIOJXObl U PEUICHHS, CTABUTH TPOOJIEMBI U
3a/1a4M, JOMYCKaIOIUe allbTEPHATUBHBIE PELICHMS.

3) pa6ora c unopmanmeii:

OPHEHTUPOBATHCS B PA3IMUHBIX UCTOYHUKAX HH(pOpMaIuu (TeKcTe y4eOHOro mocodus, HayqHO-
MOMYJISIPHOM TUTEpaType, OMOIOTHYECKUX CIOBAPSAX M CIPABOYHHUKAX, KOMIBIOTEPHBIX 0a3ax JaHHBIX,
B MHTEepHETE), aHATU3UPOBATh MHPOPMAIIUIO PA3IUIHBIX BHIOB M ()OPM MPEICTABICHUS, KPUTHUECKU
OLICHUBATH €€ JOCTOBEPHOCTh U HEMPOTHUBOPEUHBOCTH;

(dbopMynHpOBaTh 3ampOChl M MPHUMEHSATh pPa3IMYHbIE METOJABl TP TOUCKE H 0TOOpe
Ouonoruueckoi nHpopMaIuu, He0OX0IUMOM ISl BHITIOJIHEHUS YUEOHbIX 3a/1a4;

npuoOpeTaTh ONBIT  KCHOJB30BaHUSA  WH(POPMAIMOHHO-KOMMYHHUKATUBHBIX — TEXHOJOTHH,
COBEPIICHCTBOBATH KYJIbTYPY aKTUBHOTO HCIIOIH30BAHUS PA3TUYHBIX TOMCKOBBIX CHCTEM;



CaMOCTOSITENIbHO BRIOMPATh ONTUMAIbHYIO (POpMY MpesicTaBIeHHs OMOoIornyeckoi HHGopMaIu
(cxeMbl, rpaduKy, TUarpaMmbl, TaOJUIbI, PUCYHKHU U JIPYTOE);

MCIOJIb30BaTh HAYUHBIN SI3bIK B KQUECTBE CPECTBA MPH paboTe ¢ OMoIoruueckoil nHpopmanueit:
MPUMEHSTh XUMUYECKUE, PU3NUeCcKe U MaTeMaTH4YeCKe 3HaK1 U CUMBOJIBL, (popMyJibl, a0OpeBUatypy,
HOMEHKJIATypy, UCIOJIb30BATh U MPE0OPa30BBIBATh 3HAKOBO-CUMBOJIMYECKHE CPEICTBA HATJIATHOCTH;

BJIJIETh HAaBBIKAMU PACIO3HABAHMS M 3aIUTHl MHPOpMAINK, HHOOPMALIMOHHONW 0€30MacHOCTH
JUYHOCTH.

OBiageHne yHMBePCAJIbHBIMH KOMMYHMKATUBHBIMM A€ CTBUSIMU:

1) o0menue:

OCYIIECTBIISATh KOMMYHHUKALIMU BO BCeX c(epax >KU3HM, aKTUBHO Y4acTBOBATh B JIMAJIOre WIH
JMCKYCCHH TIO CYILECTBY 00CyXaaeMoil TeMbl (YMEHHe 3a7aBaTh BOIPOCHI, BBICKAa3bIBATh CYXKICHUS
OTHOCHTEJILHO BBIMIOJIHEHUSI IPpeIaraeMoi 3a/1auu, yYUThIBaTh UHTEPECHI U COTTIACOBAaHHOCTh MO3ULIUN
JIPYTUX YYaCTHMKOB JIMAJIOra WU IUCKYCCHUH);

pacno3HaBaTh HeBepOaJbHBIE CPEICTBA OOIIEHUS, MOHUMATh 3HAYEHUE COLMAIbHBIX 3HAKOB,
NPEANOChIIIOK BO3HUKHOBEHHSI KOH(JIMKTHBIX CHTyallMd, yMeTh CMAryaTb KOH(JIUKTBI M BECTH
MIEPETOBOPHI;

BJIAJIETh PA3IMYHBIMU CIIOCOOaMM OOLIEHMS W B3aUMOJCHCTBHUS, IOHUMATh HAMEPEHHs IPYTUX
JIOAEH, IPOSBIATH YBAXKHUTEIbHOE OTHOIIEHHUE K COOECETHUKY U B KOPPEKTHOU hopme hopMyInpoBaTh
CBOM BO3PaXKCHMUS;

Pa3BEPHYTO U JIOTMYHO U3JIaraTh CBOIO TOYKY 3PEHMS C MCIOJIb30BAHUEM SI3BIKOBBIX CPEJICTB.

2) coBMeCTHAs 1eAITeJIbHOCTD:

MMOHUMATh U HCTI0JIb30BaTh IPEUMYILIECTBa KOMAaHHOW U MHIUBUAYaIbHON pabOThI IPU PELLICHUN
Ouosiornyeckoil mpoOyieMbl, OOOCHOBBIBaTb HEOOXOAMMOCTh TNPUMEHEHHUS TPYHIOBBIX (HopM
B3aUMOJICHCTBUS NPU peLIeHUH y4eOHO 3a1auu;

BBIOMpAaTh TEMaTHKy M METOJbl COBMECTHBIX JCUCTBUI ¢ Y4€TOM OOLIMX HHTEPECOB H
BO3MOKHOCTEH KaKJI0TO YICHA KOJUIEKTUBA;

IIPUHUMATD LI€JIM COBMECTHOM AESITEIBHOCTH, OPraHU30BbIBATH U KOOPAUHUPOBATH JIEHCTBUSA 110
€€ NOCTH)KECHMIO: COCTAaBIATH IUIAH JIEWCTBMM, pacIpenessTh POJU ¢ YYETOM MHEHUM Y4YaCTHHUKOB,
00CyX/1aTh pe3yJIbTaThl COBMECTHOM palboThI;

OLICHMBATh KayeCTBO CBOETO BKJIaJa U Ka)/J0ro yYaCTHMKAa KOMaHIbl B OOIIMN pe3yibTaT IO
pa3paboTaHHBIM KPUTEPUSIM;

IpeajgaraTb HOBBIE IIPOEKThI, OLIEHUBATh HJEH C IMO3ULUU HOBU3HBI, OPUTHMHAIBHOCTH,
MIPaKTUYECKON 3HAYUMOCTH;

OCYIIECTBJIATh MO3UTUBHOE CTPATETMYECKOE MOBEJACHHE B PA3JIMYHBIX CUTYALUSX, MPOSIBISTH
TBOPYECTBO U BOOOpaKeHUE, ObITh MHUIIUATHBHBIM.

OBiageHne YHMBEPCAJIbHBIMH PeryJ/JsiTHBHBIMU 1efiCTBUAMM:

1) camoopranuszanms:

WCTIOJIH30BaTh OMOIOTUYECKHIE 3HAHUS [UIS BBISIBJICHUS MTPOOJIEM U X PEIICHHsS B )KU3HEHHBIX U
yUeOHBIX CUTYyallUsX;

BBIOMpAaTh Ha OCHOBE OHMOJIOTMYECKMX 3HAHWH IIEIEBBIE M CMBICIOBBIE YCTAHOBKHM B CBOMX
JNEUCTBUAX M IOCTYIIKax II0 OTHOUICHMIO K JXMBOM IPHUPOJE, CBOEMY 3J0POBBIO M 3I0POBBIO
OKpYXKaroIIHX;

CaMOCTOSITENIbHO OCYLIECTBIIATh MO3HABATENbHYIO JI€SITEIbHOCTD, BBIBIATH MPOOIEMBI, CTABUTh
u (GopMyJIMpOBaTh COOCTBEHHBIE 3a/1a4l B 00pa30BaTEIbHON AESITEIbHOCTU U )KU3HEHHBIX CUTYalMSIX;

CaMOCTOSITEJIbHO COCTAaBJIATh IUIAH PpEIICHUs MpoONeMbl € YYETOM MMEIOLIMXCS PECYpPCOB,
COOCTBEHHBIX BO3MOKHOCTEN U IIPEIIOUYTEHUI;

JlaBaTh OLIEHKY HOBBIM CUTyalLUsM;

pacmupsATh paMKH1 y4eOHOTro MpeAMETa Ha OCHOBE JIMYHBIX NPEATNIOYTEHUN;

JieN1aTh OCO3HAHHBIN BBIOOD, apryMEHTHPOBATh €ro, OpaTh OTBETCTBEHHOCTb 3a PELICHUE;

OLIEHUBATh MTPHOOPETEHHBIN OIIBIT;



CHocoOCTBOBaTh (DOPMUPOBAHHMIO W TPOSBICHUIO INIUPOKOM JpyIUIMM B pa3HbIX 001acTAX
3HAHUU, TOCTOSTHHO MOBBIIIATh CBOM 00pa30BaTENbHBINA U KYJIbTYPHBII YPOBEHb.

2) CaMOKOHTPOJIb:

JlaBaTh OLIEHKY HOBBIM CHUTYallMsM, BHOCHTb KOPPEKTHBBI B JESTEIBbHOCTb, OLEHUBATh
COOTBETCTBUE PE3YJIbTATOB LEIISM;

BJIaJIETh HABbIKAMHU I103HABATEIHHOW peQIIeKCMM KaK OCO3HAHHs COBEPILIAEMBbIX JECUCTBUH U
MBICIMTEIBHBIX MPOIECCOB, UX PE3yJIbTATOB M OCHOBAHHM, MCIOIb30BaTh MPUEMBI pedaeKcHu s
OLIEHKH CUTYaIllH, BIOOpAa BEPHOTO PEIICHHUS;

YMETb OLIEHUBATh PUCKH U CBOEBPEMEHHO NIPUHUMATh PELICHNUS 10 UX CHUKEHUIO;

MIPUHUMATh MOTHBBI U apTYMEHTHI IPYTUX IIPU aHAIHU3E Pe3yIbTaTOB ACSTEIbHOCTH;

3) npuHsATHE ce0s1 M APYTUX:

MIPUHUMATD ce0sl, TOHMUMasi CBOU HEJAOCTATKU U IOCTOMHCTBA;

IIPUHUMATh MOTHMBBI U apIYMEHTHI IPYIHX IIPHU aHAIM3€E Pe3yIbTaTOB ACSITEIbHOCTH;

MpU3HABaTh CBOE MPaBO U MPABO APYTUX HA OIIHUOKU;

pa3BUBaATh CIIOCOOHOCTH MOHUMATh MUP C IMO3UIUH JPYTOro YelloBeKa.

HNPEIMETHBIE PE3YJIBTATbBI

[IpenMeTrHble pe3yabTaTbl OCBOGHMSI coJep)kKaHus YydyeOHoro mnpeamera «buonorus» Ha
yriIyONnEéHHOM YpOBHE OPHEHTHpPOBaHbI Ha oOecreueHHe MpOQMIBHOrO 00ydeHUs O0ydaroluxcs
O6uonoruy. OHM BKJIIOYAIOT: cHelU(pUUecKre s OMOJIOrMM Hay4yHble 3HAHMS, YMEHHUS U CHOCOOBI
JeUCTBUI 1O OCBOEHHIO, MHTEPIPETAalMM U IpeoOpa3oBaHUI0 3HAHUHM, BHUJIBI JIEATEIBHOCTH IO
IOJIyYE€HHUIO HOBBIX 3HAHUI U UX IPUMEHEHUIO B Pa3IMYHBIX YU€OHBIX, @ TAKXKE B pEAJIbHbBIX )KU3HEHHBIX
cutyauusix. [IpeaMerHblie pe3ysbTaThl NPEACTABIEHBI 110 FOJaM U3yYEHUS.

[IpenmeTHbie pe3ysnbTaThl OCBOEHHUsA yueOHOTo mnpeamera «buonorus» B 10 Knacce MOIKHBI
OTpaXkaTh:

c(OpPMUPOBAHHOCTh 3HAHUI O MecTe€ W POJM OUOJIOTMM B CHUCTEME ECTECTBEHHbIX HAyK, B
(OpMHUPOBAHUN €CTECTBEHHO-HAYYHOM KapTHUHBI MHpA, B MO3HAHUM 3aKOHOB NPUPOABI U PELICHUU
Mpo0JieM PalMOHAIBHOTO MPUPOJOINONIB30BAHMS, O BKJIAJIE POCCUHMCKHX M 3apyOeXHBIX YUYEHBIX B
pa3BuTHE OMOJIOTUH;

BJIQJICHUE CHUCTEMOM OWOJIOTMYECKHUX 3HAHUM, KOTOpas BKIIOYAET: OCHOBOIOJArarolue
OMoJIOTMYECKHE TEPMHHBI M TOHATHS (KU3Hb, KJIETKa, OpraHu3M, MeTa0oJu3M, TOMEeocTas,
CaMOperyJisilivsi, CaMOBOCIPOU3BE/IEHUE, HACJIEJCTBEHHOCTh, W3MEHYUBOCTb, POCT M pPAa3BUTHE),
Ouosiornueckue teopun (kiaetouynas teopus T. IlIBanna, M. Illneiinena, P. Bupxosa, xpoMocoMHas
tTeopusi HacieacTBeHHocTH T. Moprana), yuenus (H. V. BaBuioBa — o neHTpax MHOTooOpasus u
MIPOUCXOXKACHUS KyJIbTYPHBIX PACTEHMI), 3aKOHBI (€AMHOO0Opa3usi MOTOMKOB IEPBOrO IMOKOJEHHUS,
pacIleneH s, YUCTOThl FaMeT, HE3aBUCUMOT0 HacienoBaHus I'. Mennens, roMoNIoruueckux psaoB B
HacneacTBeHHOU n3meHunBocty H. Y. BaBuinosa), mpuHIUIBI (KOMIUIEMEHTAPHOCTH);

BJIaJICHNE OCHOBHBIMH METOJAaMH HAYYHOTO TIIO3HAHHS, HCIIONB3YEMBIX B OHOJIOTHYECKHX
UCCIIeZIOBAaHUX J)KUBBIX OOBEKTOB (OMMCAaHUE, U3MEPEHUE, HAOIIOCHNE, SKCIIEPUMEHT);

YMEHHE BBIJICNATh CYILIECTBEHHbIE NpPU3HAKU: BHUPYCOB, KIETOK NPOKAPHOT U 3SYKapHOT,
OJTHOKJICTOYHBIX M MHOTOKJIETOYHBIX OPraHU3MOB, B TOM 4ucjie Oakrepuid, rpubOB, pPaCTCHMH,
KUBOTHBIX M YEJIOBEKAa, CTPOCHHUS OpPraHOB M CHCTEM OPraHOB pPAacTEHUMH, KUBOTHBIX, UEIOBEKa,
IIPOLIECCOB KU3HEIEATENBHOCTH, MPOTEKAOIUX B OpPraHU3Max pacTeHMM, >KMBOTHBIX M YEJIOBEKa,
OMOJIOrMYECKUX MPOLIECCOB: OOMEHa BELIECTB (METaboiM3M), HPEBpALICHUsS] SHEPruu, OpOKEeHHUS,
aBTOTPO(HOIO U TreTepoTPOPHOro TUIOB NHUTAHUS, (POTOCHHTE3a M XEMOCHUHTE3a, MUTO3a, Meilo3a,
ramMeTroresesa, 3MOpHOreHes3a, MOCTIMOPUOHAIBLHOTO Pa3BUTHS, PA3MHOXKEHUS, HWHIUBUAYAIbHOIO
pa3BUTHsI OpraHu3Ma (OHTOI'€He3a), B3aMMOAIEHCTBHS T€HOB, IeTepo3Kca, HCKYCCTBEHHOT0 0TOO0pa;

YMEHHE yCTaHABIUBATh B3aUMOCBSI3U MEK/y OPIraHOUAAMHU KJIETKU U UX QYHKIUSAMHU, CTPOEHUEM
KJIETOK Pa3HbIX TKaHEH M MX (PYHKUUSAMH, MEXKIY OpraHaMd M CUCTEMaMH OpPIaHOB y pAacTEHH,
KUBOTHBIX M Y€JIOBEKa M MX (PYHKIUSAMH, MEXAYy CHUCTEMaMH OPraHOB M WX (YHKUIUAMH, MEKIY



JTarnaMu OOMEHa BEIIECTB, 3TalaMH KJIETOYHOrO IUKJIA U KU3HEHHBIX IIMKJIOB OPraHU3MOB, dTallaMu
SMOPUOHANILHOTO PAa3BUTHS, TEHOTUIIOM U ()EHOTUIIOM, (PEHOTUIIOM U (aKTOpaMHU CpeJibl OOUTaHNUS;

YMEHUE BBISBIISTH OTIIMYUTEIbHBIC IPU3HAKH KHUBBIX CUCTEM, B TOM YHCIIE PACTCHUHN, )KUBOTHBIX
1 4eJIOBEKa;

YMEHHE HCIIONb30BaTh COOTBETCTBYIOIIME ApPIYMEHThI, OMOJIOTMYECKYI0 TEPMHHOJIOTHUIO U
CHMBOJIMKY JIJIS TOKA3aTeIbCTBA POACTBA OPTaHU3MOB Pa3HBIX CHCTEMATHYECKUX TPYIIIT;

YMEHHE peliaTh OMOJIOrMYecKHe 3a/aud, BBISBISATh HNPUYMHHO-CIEICTBEHHBIE CBA3H MEXIY
WCCIIEyEMBIMU OHMOJIOTUYECKHMHU TPOIECCAMU W SBIICHHUSIMH, JeJIaTh BBIBOABI W TPOTHO3BI HA
OCHOBAHUU TOJTYYEHHBIX PE3yJIbTaTOB;

YMEHHE BBINIOJIHATD Ja0OPAaTOPHbIE U MpaKTHYecKue paboThl, COOMI0AaTh MpaBuia Npu padboTe ¢
y4eOHBIM U JJaOOpaTOPHBIM 00OPYJOBAHUEM;

YMEHHUE BBIIBUTATh THITOTE3bI, IPOBEPATh UX IKCIEPUMEHTAIBHBIME CPEICTBAMH, (HOPMYITUpPYS
LeJIb UCCIIEI0OBaHMS, aHAJTM3UPOBATh MOJyUYCHHbIE PE3YJIbTAThI U 1€71aTh BBIBOBI;

YMEHHE y4aCTBOBATh B yU€OHO-HUCCIIEIOBATEIBCKOM paboTe 10 OMOJIOTHH, YKOJIOTHUH M METUIIHHE,
NPOBOJMMON Ha 0a3e IIKOJBHBIX HAyYHBIX OOINECTB, M MYOJWYHO NPEICTABIATH IOTy4YEHHBIE
pe3yabTaThl HA YYCHUYECKUX KOH(EPEHITUX;

YMEHHUE OIICHWBATh STHMUECKUE ACHEKThl COBPEMEHHBIX HCCIEI0BaHMN B 00JacTH OMOJIOTHM U
MEIHUIMHBI (KIOHHPOBAHUE, UCKYCCTBEHHOE OIUIOJOTBOPEHHE, HANPABICHHOEC W3MEHEHHE T'€HOMa U
CO3/IaHHE TPAHCTEHHBIX OPTraHU3MOB);

YMEHHE OCYUIECTBIIATh OCO3HAHHBIM BbIOOp Oyayled NnpoQeccHOHANbHON NEATENbHOCTH B
obnact OMOJOTMM, METULMHBI, OMOTEXHOJOIMM, BETEPUHAPHH, CEIIbCKOTO XO3SMCTBA, MHUILEBOMN
MPOMBIIIJICHHOCTH, YTIIyOJISTh TO3HABAaTEIIbHBIA WHTEPEC, HAIPABICHHBIM HAa OCO3HAHHBIA BHIOOP
COOTBETCTBYIOLIEH Npodeccud U MPOAOIDKEHHE OHOJIOrMYecKoro oOpa3oBaHUs B OpraHU3alMix
cpeaHero npohecCuOHaIbLHOTO U BBICIIETO O0pa30BaHUS.

[IpenmeTHble pe3ynbTaThl OCBOCHUs yueOHOro mpeamera «buosnorus» B 11 knacce NOIKHBI
OTpaXkaTh:

c(OPMHPOBAHHOCTh 3HAHUM O MecTe M pOJU OUOJIOTMM B CHUCTEME ECTECTBEHHBIX HAyK, B
(hopMHPOBAaHUN COBPEMEHHOW €CTECTBEHHO-HAYYHOH KapTHHBI MHpPa, B MO3HAHUU 3aKOHOB MTPHUPOJIHI U
pelIeHNH 3KOJIOrMYECKUX IMpOoOJieM YeJOBEYEeCTBa, a TAaKXKe B PEIICHHM BOIPOCOB PAI[MOHAIBHOTO
MIPUPOJIOTIONB30BAHMS, U B JOPMHUPOBAHUH IEHHOCTHOTO OTHOIICHUS K MIPHUPO/IE, OOIIECTBY, YEIOBEKY,
0 BKJIa/I€ POCCUHMCKUX U 3apyOEKHBIX YUEHBIX-OMOIOrOB B pa3BUTHE OUOJIOTHH;

YMEHHE BIIQJIETh CHCTEMOW OWOJOTHUECKUX 3HAHWH, KOTOpas BKJIIOYAET ONpEACTCHHUS U
MIOHMMAaHHE CYIIHOCTH OCHOBOIMOJAraloIUX OMOJIOTHYECKUX TEPMUHOB M MOHATHH (BHI, SKOCUCTEMA,
ouocdepa), Omonornueckue Teopuu (dBoNroIMOHHAs Teopust Y. JlapBuHa, CHHTETHYECKAash TEOPHs
sBomonun), yueHus (A. H. CeBepuioBa — 0 myTsx U HanpaBieHUsX 3Bosouuu, B.M. Bepnaackoro — o
ouocdepe), 3akoHbl (TeHeTHUeckoro paBHoBecus k. Xapau u B. BaitnOepra, 3apopIieBOro cXoAcTBa
K. M. bopa), npaBuna (Munumyma lO. JIuOuxa, 3KonOruyeckoid HHUpamHibl SHEPIUH), THIIOTE3bI
(runoresa «mupa PHK» V. I'unbepra);

YMEHUE BI1a/IeTh OCHOBHBIMU METOJJaAMH HAYYHOT'O IO3HAHUS, UCTIOIb3YEMBbIMU B OMOJIOTHYECKUX
HCCIIEIOBAaHUAX KHUBBIX OOBEKTOB U HKOCUCTEM (ONMUCaHUE, U3MEPEHUE, HAOIIOACHHUE, IKCIIEPUMEHT),
crioco0amMH BbISIBJIICHUS U OLIEHKH aHTPOIIOT€HHBIX U3MEHEHUH B IIPUPOJIE;

YMEHHUE BBIJCIATH CYIIECTBEHHbBIC MPU3HAKK: BHIOB, OMOTEOIIEHO30B, YKOCUCTEM U Ouochepsl,
CTaOWIIN3UPYIOLIETO, ABMKYILIETO M pa3pbIBAIOIIEr0 €CTECTBEHHOIo O0TOOpa, ajionaTpUYecKoro u
CHUMITaTPUYECKOTO BUI000Pa30BaHMsI, BIMSHUS JABIDKYIUX CHJI 3BOJIOIHMU Ha TeHO(MOH] IMOMYJISIINY,
IIPUCIIOCOOJIEHHOCTH OPraHu3MOB K cpele OOMTaHus, YepelOBaHUs HAIPABICHUH HBOJIOLUH,
KpPYTOBOPOTa BEUIECTB U MIOTOKA YHEPTUHU B SKOCHCTEMAX;

YMEHHUE YCTaHaBIUBAaTh B3aMMOCBS3UM MEXIY MpPOLECCAMHU 3BOJIIOLMH, JBWXKYLUIMMU CHIAMHU
aHTPOIIOTeHEe3a, KOMIIOHEHTAMHU Pa3IMYHBIX SKOCHCTEM M MPUCTIOCOOICHUSIMHU K HUIM OPTaHU3MOB;

YMEHHUE BBIABIATH OTJIMYMTEIbHbIE NPU3HAKU JKUBBIX CHUCTEM, MPHUCIIOCOOJEHHOCTh BUIOB K
cpene obuTaHust, A0MOTHYECKUX U OMOTHYECKIX KOMITOHEHTOB 9KOCHUCTEM, B3aUMOCBS3EH OpPraHU3MOB
B COOOIIECTBAX, aHTPOIIOT€HHBIX U3MEHEHUH B 3KOCUCTEMAaX CBOEH MECTHOCTH;



YMEHHUE HCIIONb30BaTh COOTBETCTBYIOIIME APTYMEHTHI, OMOJIOTMYECKYI0 TEPMHHOJIOTHUIO U
CUMBOJIMKY JUIsI I0Ka3aTeIbCTBA POJCTBA OPraHU3MOB PAa3HBIX CUCTEMATUUYECKUX TPYII, B3aUMOCBSI3U
OpPraHU3MOB U CpeAbl OOWTaHUs, E€IMHCTBA YEJIOBEYECKHUX pac, HEOOXOIUMOCTH COXPAaHEHUS
MHOT000pa3us BUAOB U IKOCUCTEM KaK YCJIOBHUS COCYIIECTBOBAHHUS MIPUPO/IbI U YEIIOBEUECTBA;

YMEHHE peliath OMOJIOrMYecKHe 3a/lauM, BBISBIISATh HNPUYMHHO-CIIECTBEHHBIE CBA3M MEXIY
HCCIIelyeMbIMU OHOJIOTUYECKUMU TPOLIECCaMU U SIBJICHMSIMM, JieJaThb BBIBOJBI U IPOTHO3BI Ha
OCHOBaHUU MOJIYYEHHBIX PE3YJIbTATOB;

YMEHHE BBINOIHSTH JJAOOpaTOPHbIE U MPaKTHUECKHE paboThl, COOI0IaTh IpaBUiia pHU padboTe ¢
y4eOHBIM U JJaOOpaTOPHBIM 000PYJOBAHUEM;

YMEHHE BbIIBUTATh TUIIOTE3bI, IPOBEPSITH UX HKCIEPUMEHTAJIbHBIMU CPEACTBAMH, (HOPMYIHPYS
LIeJIb UCCIIEI0BAHMS, AHAJIM3UPOBATH [TOJIyYEHHBIE PE3YJIbTAThI U J€JIaTh BBIBOIBL;

yYMEHHE Y4acTBOBATh B yUeOHO-UCCIIEI0BATENLCKOM padoTe o OMOJIOTHH, SIKOJIOTUN U METUIIUHE,
POBOJUMMON Ha 0a3e IIKOJBHBIX HAyYHBIX OOIIECTB, M MYOJWYHO NPEICTABIATh MOTy4YEHHBIE
pe3yNbTaThl Ha yUEHUYECKUX KOH(EPEHIMSIX;

YMEHHE OLIEHUBATh T'MIIOTE3bl U TEOPUM O NMPOUCXOKICHUM JKU3HM, YEIOBEKA M YEJIOBEUECKUX
pac, o IpuYMHaX, MOCIEACTBUAX U CrIoco0ax MpeloTBpalleH s rI100albHbIX H3MEHEHUH B Onocdepe;

YMEHHE OCYIIECTBISATh OCO3HAHHBIA BBIOOp Oyaymield npodeccHoHaNbHOM AEATENbHOCTH B
oOnacTu OMOJIOTHH, HKOJIOTUH, MPHUPOJONOIL30BAHUS, MEAMIMHBI, OMOTEXHOJOTHH, ICHUXOJIOTHH,
BETEpUHAPUH, CEIbCKOIO XO3MHCTBa, MUIIEBOH NPOMBIIUIEHHOCTH, YIIyOJIATh IO3HaBaTEJIbHBIN
WHTEpEC, HaIpaBJIEHHBI HAa OCO3HAHHBIA BBIOOP COOTBETCTBYIOIICH MPOQPECCHU U TPOIOJIKEHUE
Ouosiornyeckoro oOpa30BaHUS B OpPraHU3ALMAX CPEAHEro MpO(EeCcCCHOHAIBHOIO M BBICIIETO
oOpazoBaHus.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KosunyecTBo 4acoB DIIeKTPOHHBIE
Ne n/m HaumeHoBaHMe pa3/iesioB U TeM Kontpossusie | Tpaktiyeckue (undgposbie)
NpPOorpamMmbl Bcero p A60THI p A60ThI 06pa30BaTe.J'IbHI>Ie
pecypchbl

1 buonorus kak Hayka 1
2 JKuBbI€ CUCTEMBI M UX U3YYEHUE 2
3 buonorus knetku 2 0.5
4 XHUMHYECKasi OpraHu3anusl KIETKH 10 1
5 CrtpoeHue U pyHKIMH KJIETKU 8 2
6 OOMeH BellecTB U NpeBpallleHUue S3HEPTUU B 9 1

KJIIETKE
7 H"aCJ'IeI[CTBeHHa}I uHbOpMaIus U peanu3aius 9 0.5

e€ B KJIETKE
8 JKU3HEHHBIN UKII KIETKH 6 1
9 CtpoeHue U QyHKIMH OpraHU3MOB 17 1.5
10 Pa3zmHOXEHUE U pa3BUTHE OPraHU3MOB 8 1.5
1 I'eneTuka — Hayka O HACIEACTBEHHOCTH U ) 0.5

W3MEHYUBOCTH OPTaHU3MOB
12 3aKOHOMEPHOCTHU HACJIEICTBEHHOCTH 10 1
13 3aKOHOMEPHOCTH U3MEHUHUBOCTH 6 1
14 ['eneTuka yenoseka 3 0.5
15 Cenekiusi OpraHu3MOB 4 1
16 buoTtexHonorus U CHHTETHYECKass OMOJIOTHUS 5
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME ‘ 102 0 13




11 KJIACC

Ne
n/n

HaumeHoBaHue pa3/ie/ioB
U TeM IPOrpaMmbl

KoanuyecTBO 4acoB

Bcero

KonTposabHbie
padoThI

IpakTnyeckue
padoThI

DJIeKTPOHHbIE
(uudgposbie)
oOpa3oBaTe/ibHbIE

pecypcbl

3apoKeHUE U pa3BUTUE
9BOJIIOIIMOHHBIX
MIPEJCTABICHUH B
OHMOJIOTHH

Mukpo3Bosronus 1 eé
pE3YIILTATHI

14

MaxkposBontonus u eé
PE3yJIbTATHI

[Ipoucxoxnenue u
pa3BUTHE )KU3HU HA 3emiie

15

1.5

[IpoucxoxaeHue yenoBeka
— AaHTPOIOr€HE3

10

DKOJIOTHS — HayKa O
B3aMMOOTHOIICHHSIX
OpTraHU3MOB H
HaJI0pPraHU3MEHHBIX
CHCTEM C OKpY>Karolen
cpenou

0.5

OpraHusMmebl B cpeaa
oburanus

1.5

DKOJIOTUSA BUIOB U
MOMYJISILMI

0.5

DKOJIOTHA COOOIIECTB.
DKOJIOTUYECKUE CUCTEMBI

12

0.5

10

buocdepa — rmobanbHas
HKOCHCTEMA




11 YenoBek U OKpy Karomast 6
cpena
[ToBTOpenue, 06061IeHNE,
12 CHCTeMaTH3aIvs 3HAHUH 8
o kypcy 11 kiacca
OBILIEE KOJIMYECTBO 102 75

YACOB I10 ITPOTPAMME




ITOYPOYHOE IIVTAHUPOBAHUE
10 KVIACC

Ne
n/n

Tema ypoka

KoaunuecTBo yacoB

Bcero

KonTpoJibHbIe
padoThbI

IIpakTHYeckue
padoThbI

Jara
U3ydeHusl

DJIEKTPOHHbIE
uudposbie
o0pa3oBaTtejibHbIE

pecypchl

Buosorusa kak KOMILIEKCHAsS
HayKa M KaK 9acTh COBPEMEHHOTO
oOmiecTBa

JKuBEIE CHCTEMEI U UX CBOWMCTBA

YpoBHeBast opraHu3anus KUBbIX
CUCTEM

HcTopus OTKpBITUS M U3YYEHUS
kietku. Knetouynas reopus

Meroasl MOJIEKYJIAPHON U
KJICTOYHOM OMOJIOTrHH.
[IpakTuueckas pabora
«/3yueHne METOA0B KIETOYHON
Ouonoruu (xpomarorpadus,
anekTpodopes,
nuddepeHraibHoe
neHtpudyruposanue, [1LP)»

XUMHYECKHAH COCTaB KJIETKU

MuHepaabHbIe BEIeCTBa KIICTKH,
uX OMOJIOTHYECKAs POJIb

Opranuyeckre BeIIecTBa KIETKU
— Oenku. JlabopaTopHas pabota
«O6Hapyx)eHne 6eIKOB ¢
MTOMOIIIBIO0 Ka9eCTBEHHBIX
peaAKLM»

0.5

CaoiicTBa, K1accubUKaIms u




¢GyHKIMU OEIKOB

10

OpFaHI/ILICCKI/Ie BC€IICCTBA KIICTKH
— YIUICBOAbI

11

OpFaHI/I‘leCKI/Ie BCIICCTBA KIICTKHU
— JIMITU AbI

12

Hyxnennossie kucnorsl. JIHK n
PHK. JIabopatopnas pabora
«HccnenoBanne HyKIEHHOBBIX
KHCIIOT, BBIIETICHHBIX U3 KIETOK
Pa3JIMYHBIX OPTaHU3MOBY

13

Crpoenue u pynkuuu ATO.
Hpyrue nykneosuarpudocdars
(HTD)

14

CexBenupoBanue JIHK. Meroabt
T€HOMUKHU, TPAHCKPUTITOMHKH,
MPOTEOMUKH

15

Metoapl CTPYKTYPHO# OHOJIOTHH

16

Tunel KIETOK.
IIpokapuoTnyeckas KjaeTKa

17

CrpoeHnue 3yKapruoTHUYECKOU
kietku. [Ipaktuueckas pabota
«M3y4yeHune CBOMCTB KIETOYHOU
MeMOpaHbD)

18

[ToBepXHOCTHBIN anmapaT KJIECTKH

19

OnHomMeMOpaHHBIE OPTaHOUIBI
knetku. [IpakTuueckas pabota
«3yueHne NBUKECHUS
[UTOILIIA3MBI B PACTUTEIbHBIX
KJIETKAX)

0.5

20

[TomyaBTOHOMHBIE OPraHOUBI
KJIETKU: MUTOXOHJIPHH,
miactu el JIabopaTopHas pabora

0.5




«HccnenoBanue mia3zMoin3a u
JIeI1a3MO0JIM3a B PACTUTENbHBIX
KJIETKaxX»

21

HememOpanHbie opraHou bl
KJIETKH

22

CtpoeHue U QyHKIHMH 1pa

23

CpaBHuTeNbHAs XapaKTePUCTHKA
KJIETOK 3yKapHoT. JlabopaTopHas
pabora «3yueHue crpoeHus

KJIETOK Pa3JIMYHBIX OPraHU3MOBY

0.5

24

ACCUMUIISIIINAS U TUCCUMUIISIIUS
— JIB€ CTOPOHBI METaboJIM3Ma.
Tunsl oOMeHa BEIIecTB.
JlabGopaTopHas pabota
«M3ydyeHne kaTaauTU4eCKOn
aKTUBHOCTH (pepMEHTOB (Ha
prMepe aMuIIasbl WIn
KaTaJia3bl)»

25

DepMEHTAaTUBHBIN XapaKTep
peakuuil KJI€TOYHOIO
MeTtabonusma. Jlaboparopuas
pabota «M13yuyenue
(epMEHTAaTUBHOT'O pacUIeIIICHUS
IIEPOKCH]IA BOJIOPOJA B
PaCTUTENBHBIX U JKUBOTHBIX
KJIETKax»

0.5

26

benku-akTuBaTOPHI N OCNKHU-
WHTUOUTOPHI

27

ABTOTpOGHBIN THIT 0OMEHA
BEILICCTB

28

dortocunTes

29

XemocuHtes. JJaboparopHas
pabota «CpaBHEHHUE MPOIIECCOB




(1)0TOCI/IHT63a N XEMOCHHTE3a)

AnHaspoOHBIE OpraHu3Mbl. Bubl
oposxenus. JlabopaTopHas pabota

30
«CpaBHEHHE MTPOLIECCOB
OpO’KEHUS U IbIXaHUS»

31 AspoOHBIE OpraHU3MBbI. DTaITbl
SHEPTeTUYECKOro oOMeHa
DHeprust MeMOPaHHOTO

3 rpajgueHTa nporoHoB. CuHTE3
AT®: pabora nporonnoit ATD-
CUHTA3bI

33 Peakuyu MaTpuyHOro CHHTE3a

34 Tpanckpunums — MaTpUIHBIA
cunte3 PHK

35 Tpancnsinms U €€ 3Tanbl
KoaupoBanue aMMHOKHCTIOT.

36 Pois pubocom B OuocuHTE3E
Oenka

37 Opranu3zanus reoma y
IIPOKApUOT U AYKapUOT

38 MonekysipHble MEXaHU3MBbI
9KCIIPECCUH F€HOB Y 3YKapHOT
Bupycbl — BHEKJI€TOUHbBIE

39 (OpMBI )KU3HU U OOJTUTaTHBIE 05
napas3uthl. [IpakTruueckas pabota
«Co3aHue MoJIeH BUPYCa»

40 BupycHblie 3a60eBanus }
YeJI0BEKa, )KUBOTHBIX, PACTECHHUM

41 Hanorexnonoruu B 6Moja0ruu u
MEUIIHE

42 JKu3HeHHBIN MK KISTKU

43 Marpuunsiii cuaTe3 JJHK




Xpomocomsl. JITaboparopHas

44 pabota «M3y4yeHne XxpoMocoM Ha
TOTOBBIX MUKPOTIpENapaTax»

45 JleneHne KJIETKM — MHTO3
Tunsl kiieTok. Kapuokunes u
nutokuHe3. JlaboparopHas

46 pabora «Habnrogenue mutosa B 0.5
KJIETKaX KOHUYMKA KOpeIlKa JTyKa
(Ha TOTOBBIX MHKpOIIpEnapaTax)»

47 Perysnsiius 5KM3HEHHOTO LIUKJIA
KJIETOK

48 Opranusm Kak €IMHOE 11eJI0e
Txanu pactenuit. JlaboparopHas

49 pabota «M3ydyeHue TkaHen 0.5
pacTeHuin»

TkaHM >KUBOTHEIX U YeJIOBEKA.

50 JIaboparopHas pabota 0.5
«M3yueHne TKaHel KUBOTHBIX»

Opransl. CucTeMbl OPraHoB.

51 JlaGopaTopHas pabota 0.5
«M3ydyenune opraHoB IIBETKOBOT'O '
pacTeHus»

52 Onopa Tena opraHu3MoB

53 JIBH>KEHHE OPraHM3MOB

54 [TuTanue opraHu3MoB
IIutanne M03BOHOYHBIX

55 KUBOTHBIX. [IniieBapuTenpHas
CHCTEMa YeJIOBEKa

56 JlpIxanue opraHu3mMoB

57 JIpIXaHME IT03BOHOYHBIX
JKMBOTHBIX M YeJIOBEKa

58 TpaHCHOpT BEIIECTB Y




OpraHu3MoOB

KposenocHas cucrema

59 MMO3BOHOYHBIX JKUBOTHBIX H
4eJioBeKa

60 Briienienne y opranusmMoB

61 3ammra y opraHu3MOB

62 NmmyHHas cucTteMa 4esioBeKa

63 PaznpaxuMoCTh U perysimus y
OpraHU3MOB
I'ymopanbHas peryssmus u

64 SHJOKPUHHAS CHCTEMa KUBOTHBIX
Y YEJIOBEKA

65 @OpMBI pa3MHOKEHUS
OpPraHHU3MOB

66 [TonoBoe pa3MHOXKEHUE

67 Melios
I"ameTorenes. O6pazoBanue u
pa3BHUTHE TIOJOBBIX KJIETOK.

63 JlabopaTtopHas pabota
«M3yueHue cTpoeHUS MOJIOBBIX
KJIETOK Ha TOTOBBIX
MHUKpOTIpenaparax»

69 NuauBuayanbHOE pa3BUTHE
OpraHU3MOB — OHTOTCHE3

70 3akJajgKka OpraHoB U TKaHEH u3
3apO/IbIIIEBHIX JTUCTKOB
PocT u pa3BuTHE )KUBOTHBIX.
JlaboparopHast pabota

71 «BbIBIIEHNE PU3HAKOB 0.5
CXOJICTBA 3apObIIIEH
MTO3BOHOYHBIX JKUBOTHBIX)

72 Pa3zMHOKEHUE U pa3BUTHE 0.5




pacrenuii. JlabopaTopHas pabota
«CTpoeHue opraHoB
Pa3MHOKECHHUS BBICIIIAX
pPaCTEHUIN»

73

I/ICTOpI/ISI CTAaHOBJICHUA U
Pa3BUTHA TCHCTUKH KaK HAYKH

74

OcCHOBHBIE TIOHATHUS U CUMBOJIBI
reHetuku. JlabopaTopHas pabora
«/Ipo3oduna kak 00BEKT
TCHETUYECKUX HCCIICIOBAHUIN

0.5

75

3aKOHOMEPHOCTH HACIICTOBAHUS
IIpU3HaKoB. MoHOrMOpuHOE
ckpemuBanue. [Ipakrrnaeckas
pabota "M3ydeHue pe3ynbTaToB

MOHOTHOPUAHOTO CKPEIIUBAHUS Y

npo3ohuis”

0.5

76

Iutonoruyeckue OCHOBBI
MOHOTHOPUIHOTO CKPEIIMBAHUS

77

AHanu3upyolee CKpenuBaHue.
HenosHoe foMMHMpOBaHME

78

JIuruOpuIHOE CKpEIMBaHHE.
[IpakTuyeckas padora

« 3yueHue pe3ynbTaToB
JTUTHOPUIHOTO CKPEIIUBAHUS Y
JPO30(HITBI

0.5

79

[IuTonormyeckre OCHOBEI
JUTHOPUIHOTO CKPEIIMBAHUS

80

CreruieHHO€e HaCJIEI0OBaHIE
MIPU3HAKOB

81

XpoOMOCOMHas TEOpUs
HaCJICACTBCHHOCTHU

82

I'eneTuka nmona




83

T'eroTun Kak nemaocTHas cucTeMa

84

I'eneTnueckunii KOHTPOJIb
pa3BUTHUS PAaCTEHUH, )KUBOTHBIX U
YeJI0BeKa

&5

MN3MeHUYMBOCTH MpU3HAKOB. Brbl
N3MEHYUBOCTH

86

MoaudukanroHHas
U3MEHYUBOCTD

87

BapuaunoHHsslii pan u
BApUALIMOHHAsl KpHUBasl.
JIaGoparopHas paboTa
«Hccnenosanue
3aKOHOMEPHOCTEN
MoAN(UKAITMOHHON
n3MeH4nBOCTH. [locTpoenue
BAPUALIMOHHOTO Psi/ia U
BapUalMOHHOW KPUBOM»

0.5

88

I'enoTHnHMYECKass H3MEHUUBOCTb.
KoMOnnaTHBHAS U3MEHYHNBOCTE

89

MyTanuroHHast U3MEHUYHUBOCTb.
[IpakTuueckas pabora «MyTauuu
y 1p030( Uil (Ha TOTOBBIX
MHUKpOIpenaparax)»

0.5

90

3aKOHOMEPHOCTH MYTAI[HOHHOTO
npoiiecca. JNUTeHeTHKA U
SMHUTeHOMHUKA

91

I'eHeTHKa yeloBEKa.
[IpakTuyeckas padora
«CocraBlieHHE 1 aHAJIN3
POJOCTIOBHOMN

0.5

92

MeTtoasl METUIIMHCKON T'€HETUKU

93

3HadeHue MEIUITUHCKON




TCHECTUKU B HpeHOTBpaIHGHI/H/I nu
JICUEHUU T€HETUYECKUX
3a001€eBaHN YETI0OBEKA

94

OCHOBHBIE TIOHATHUS CEJICKITHH.
JlaGopaTopHas pabota
«/3yueHune copToB KyJIbTYPHBIX
pacTeHuil ¥ MopoJ| TOMAaITHUX
KUBOTHBIX)

95

MeTo1bl CeeKIMOHHOM paboThI.
JlaGopaTopHas pabota
«M3y4yeHne MeToI0B CeIeKINn
pacTeHui»

96

JloCTHXKEHHS CENEKIIUN PaCTEHHI
1 KUBOTHBIX. [IpakTnueckas
pabora «IIpuBHUBKa pacTeHUI

97

CoxpaHeHue, U3y4eHue u
HUCITOJIB30BaHUEC TCHCTUYCCKUX

pecypcoB

98

BI/IOTGXHOJ’IOFI/IH KakK HaYKa 158
OTpaciib MPOU3BOCTBA.
[IpakTuueckas pabora
«3yueHnue 0ObEKTOB
OMOTEXHOJIOT M

99

OcHOBHbIE HaNpaBICHUS
CHHTETUYECKOW OMOJIOTHn

100

XpOMOCOMHAsI ¥ T€HHAas
WHKCHEPUS

101

MGI[I/II_[I/IHCKI/IG OMOTEXHOJIOTHH

102

[ToBTOpenue, 06001IeHNE,
cHCTeMaTH3amys 3HaHUH 110
Kypcy 10 knacca

OBIIEE KOJIMYECTBO YACOB I10

102




[NPOT'PAMME




11 KJIACC

Ne
n/n

Tema ypoka

KoanuyecTBo 4acoB

Bcero

KonTposabHbie
padoThI

IIpakTn4yeckue
padoThI

Jlara
U3yYeHUS

JJIeKTPOHHbBbIE
nugposeie
o0pa3oBaTe/ibHbIE

pecypcbl

OBotonmoHHas teopus Y.
JapBuHa

JIBrKyIIME CUIIBI BOJIIOIIUU
Bu10B 1o Y. JlapBuny

BbopnrOa 3a cymecTBoBaHMeE,
€CTECTBEHHBIN U
HCKYCCTBEHHBIH 0TOOP

®opMHUpOBaHUE CUHTETUYECKOU

TEOPHH IBOJIOIHNH

JTarsl 3BOJIFOIIMOHHOTO
poliecca: MUKPOIBOJIIOLUS U
MaKpOIBOJIOIHUS

[Monynsuus — anemMeHTapHas
€IMHALA DBOJIIOLUU

3aKOH reHeTHYECKOTO
paBHoBecus Jx. Xapau, B.
Baitn6epra. JlaboparopHas
pabota «BrisiBneHue
WU3MEHYMBOCTHU Y 0c0o0ei
OJTHOTO BHUIa»

0.5

DneMeHTapHbIe (PaKTOPbI
HBOJIOLIUH

Dddext ocHoBarens. dpdext
OyTBUIOYHOT'O TOPJIBIIIKA

10

Murpauuu. M3onaumun
MOMYJIALMIA: reorpaduueckas,




ounoJiornyeckas

11

EcrecTBennslit oTOOp —
HANPAaBIAOMUN (HaKkTop
HBOJIIOLIUU

12

[TonoBoit oTOOP

13

[TpucnocobaeHHOCTD
OpPTraHU3MOB KaK pe3yJbTaT
MHKPO3BOIIOIHH.
JlaboparopHnas pabota
«U3yuenune apomopho30B 1
WJIM0AJIANITAIIMN Y paCTCHUH U
YKUBOTHBIX)

0.5

14

[Tpumeps! npucnocodIeHUH y
OpPTraHU3MOB:
MOp(OJIOrHUECcKHe,
(bu3HoIOTHYECKHE,
OMOXMMUYECKUE,
noBeneHueckue. JlaboparopHas
pabota «IIpucnocobneHus
OpPTraHHU3MOB H UX
OTHOCHUTEIbHAs
11e7IECO00Pa3HOCTHY

0.5

15

Bun, ero kpurepun n
cTpyktypa. JlJabopaTopHas
pabora «CpaBHEHHE BUOB 1O
MOP(OJIOTHUECKOMY
KPUTEPUIO»

0.5

16

CrpykTtypa Buza

17

Bunoobpa3oBanue kak
pe3yJIbTaT MUKPOIBOJIIOLIMU

18

CB3p MHKPOIBOJIIOINH U
OIMICMHUOJIOITNH

19

Makpo3Bosironus.




[Taneo”Tosiornuecknue METOAbI
W3Y4YEHUS IBOJIIOIUHU

20

buoreorpaguuecknue MeTobI
U3Y4EHHUs] SBOJIIOLINH

21

OMOpHUOIIOTHYECKUE U
CPaBHUTEIHHO-
MOp(}OITOTHUECKHE METOTBI
W3yYEHUSI IBOJIIOLIUU

22

MouekysIpHO-TeHETHUECKHE,
OHMOXMMHUYECKUE U
MaTeMaTHYECKHUE METOIBI
M3YYEHUS SBOJIFOIIUN

23

OO111e 3aKOHOMEPHOCTH
IBOJTIOIIMU

24

AnanTtuBHas paguanus.
HepaBHoMepHOCTH TEMIIOB
DBOJIIOIAHT

25

HayuHnble runoressl
MIPOUCXOXKACHUS )KU3HU Ha
3emiie

26

I[OHayllHI)IG MMpeaACTaBJICHUA O
34pPOXKIACHUHU KU3HU

27

OCHOBHBIE 3TaIbI
HEOPraHUYECKOM IBOJIIOIUHU

28

['unoTessl 3apOKICHUS KUZHU

29

HcTopus 3emMau 1 METONBI €€
u3yuenus. JlabopaTopHas
pabota «M3y4yeHue u onucaHue
HCKOMAeMbIX OCTaTKOB JIPEBHUX
OpPIraHHU3MOB»

0.5

30

Hauanbnsie aTansl
OpraHr4Y€CKOM IBOJIOLMU




31

OBOJIIOLUS D YKAPUOT

32

OCHOBHBIE 3TaIlbl SBOJIIOIUH
PacCTUTEIBLHOTO MUpA.
[IpakTnueckas pabora
«M3yuenune ocobeHHOCTEH
CTPOECHUS PACTCHUIN Pa3HbIX
OTIEJIOBY

0.5

33

OCHOBHBIE TaIbl BOJIFOIUN
’KMBOTHOTO MHMpa

34

DBOJTIONINS )KUBOTHBIX.
[TpakTrueckas padota
«U3yuenue ocobeHHOCTEH
CTPOCHUSI TIO3BOHOYHBIX
YKUBOTHBIX)

0.5

35

Pa3ButHe xu3Hu Ha 3eMiie 110
Ipam | mepuojam

36

MaccoBble BBIMUPAHUS —
IKOJIOTHYECKNE KPU3UCHI
IPOILLIOTro

37

CoBpeMeHHBIN IKOJIOTHIECKUN
KPHU3HUC, €ro 0COOCHHOCTH

38

COBpeMeHHaH CHUCTCMa
OpPTraHMYCCKOI'O IpPOHIJIOro

39

OCHOBHBIE CHUCTEMATUYECKUAE
IPYIIBI OPTraHU3MOB

40

AHTPOIOJIOTHUS — HayKa O
YeJI0BEKE

41

PazButue npencrasienuit o
MIPOUCXO0XKICHUH YEIOBEKa

42

MecTo "eIoBeKa B CHCTEME
OpPraHUYECKOTO MHPA.
Jlaboparopras paboTa

0.5




«M3ydenne ocoOeHHOCTEH
CTPOCHHSI CKEJIeTa YeTIOBEKa,
CBSI3AHHBIX C
IPSIMOXOXKICHUEM»

JBrKy1me cuisl

43
aHTPOINOIreHe3a
CooTHolleHHEe OMOJIOTMYECKUX

44 1 COIMATBHBIX ()aKTOPOB B
aHTPOIOT€HE3E

45 OcHOBHBIE cTaIUU
aHTpOMOreHes3a

46 [Taneoreneruka u
MAJIEOreHOMHUKA

47 DBOJIIOLHS COBPEMEHHOTO
YeJioBeKa
UenoBeyeckue pachl.

48 [TpakTuueckas pabora 05
«3yueHne 3K0N0rn4eCcKnux
aJlanTanui 4eJoBeKay

49 MeXIuCIUTUTMHAPHBIE METOIBI
AHTPOIIOJIOTHU

50 3apokJIeHUE U pa3BUTHE
HKOJIOTUU
MeToabI YKOJIOTHH.

51 JlaGopatopHas pabota 05
«3yueHne MeToaoB ’
9KOJIOTMYECKUX MCCIIEIOBAHUID)

57 3Haqe1vme IKOJIOTHYECKUX
3HAHUH TS YEIOBEKa

53 OKkojorudyeckue GpaxkTopsl

54 Abnortnueckue Gaxtopsl. Cer 05

KaK 9KOJIOTHYECKHH (pakTop.




JlaGopartopnas pabota
«BrIsBrIEHUE TPUCTIOCOOICHUN
OpraHM3MoOB K BJIMAHHIO CBETa»

55

AOGuotnyeckue GpaKkTOpHI.
Temmeparypa kak
9KOJIOTUYECKHUM PaKTop.
JlaGopartopnas pabota
«BpIsBIIEHNE TIpUCTIOCOOIEHUI
OpPTraHU3MOB K BIUSHHIO
TEMIIEPATYPHI»

0.5

56

AOGuotnyeckue GpakToOpHhI.
BrnaxxHOCTB KaK 3KOJIOrMYECKUI
dakrop. JlabopaTopHas pabora
«AHaTOMHYECKHE OCOOCHHOCTHU
pacTeHui U3 pa3HbIX MECT
oOUTaHUS

0.5

57

Cpenbl 0OuTaHMsI OPraHU3MOB

58

buonornueckre puTMbl

59

XKuznennsie Gpopmbl
OpPIraHHU3MOB

60

buotnueckue pakTopsl

61

3HaueHne OMOTHYECKHUX
B3aUMOJICUCTBUN 1Ig
CYIIECTBOBaHUS OPraHU3MOB B
cpene oOuTaHus

62

OKOJIOTUYECKHE
XapaKTEPUCTUKHU MOMYJISIHH

63

OCHOBHBIE TTOKa3aTeIIN
HOHy.TISII_[I/II/II YHUCJIICHHOCTD,
IJIOTHOCTb, BO3pACTHAS U
M0JI0Basl CTPYKTYpa

64

OcHOBHBIC TOKA3aTEIN




MOMYJISIIUN: POKIAEMOCTb,
MIPUPOCT, TEMII POCTA,
CMEpPTHOCTb, MUTPALIH

DKOJIOTHYECKasi CTPYKTypa

65
MOMYJISIITUH

66 JluHamuKa nomyJisiuuy U eé
perymsinus
Kpusble pocTa 4nuCIE€HHOCTH

67 nonyisiuuu. Kpusbie
BBEDKHBAHHSI
DKoJIOrHYecKas HUIIIA BUA.

63 JlaGoparopnas pabota 0.5
«[Ipucnocobnenus cemsH '
pPacTeHUH K pacCeIICHUIO)

69 Bun kak cucrema nomysisiiuin

70 3aKOHOMEPHOCTH TTOBEJCHUS U
MUTpaIUi )KUBOTHBIX

71 Coo011ecTBO OPraHu3MOB —
OMOIIEHO03

7 DKocucTema Kak OTKpbITast
cucTema

73 Kpyrosopot BemniecTs 1 moTok
SHEPrUH B 3KOCUCTEME

74 OcHOBHbIE TIOKa3aTeNn
HKOCHCTEMbI

75 OKOJIOTHYECKUE MUPAMUJIbI

76 N3menenus cood1ecT —
CYKIIECCHH
[TpupoaHbIe 5KOCUCTEMBI.

77 DKOCHUCTEMBI 03€p U PEK.
DKOoCHCTEMBI MOPEMN U OKEAHOB

78 [IpupoaHbIE Y5KOCUCTEMBI.




DKOCHUCTEMBI TYH]IP, JIECOB,
CTEIIEH, ITyCThIHb

79

AHTpOHOreHHHe 9KOCHCTCMBI

80

YpOO3KOCHCTEMBI.
ITpakTnueckas padbora
«M3yueHue u onMcaHue
ypOOIKOCHCTEMBI

0.5

81

3aKOHOMEPHOCTHU
(GbopMHPOBAHUS OCHOBHBIX
B3aUMOJICVICTBUI OPraHU3MOB B
HKOCUCTEMAX

82

MexaHu3MbI BO3JICHCTBHS
BanH3HeHHI>'I pa3HBIX THUIIOB Ha
cyOOpraHu3MeHHOM,
OpFaHI/I3MeHHOM,
MOMYJIAIIMOHHOM U
9KOCUCTEMHOM YPOBHSIX

83

buocdepa —
oOmerianeTapaas 000JI09Ka
3emuu

84

Yuenne B. 1. Bepnaackoro o
ouocdepe

&5

3aKOHOMEPHOCTH
CyIecTBOBaHMs Orochepbl

86

KpyroBopoThl BEMeCTB 1
OUOreOXUMUYECKUE [IUKIIBI

87

3oHanbHOCTH Onochepsl.
OcHoBHBIE OMOMBI CYIITH

88

YcTolunBocTh Guochepsl

&9

DKOJIOTUYECKHE KPU3HUCHI U X
NPUYHHBI

90

Bo3zneiicTBue ueioBeka Ha




ounocdepy

91

AHTpPOIIOT€HHOE BO3/IEHCTBUE
Ha PaCTUTENIbHBIN U KUBOTHBIN
MHP

92

Oxpana npupo,ibt

93

OCHOBHBIE IPUHIUIIBI
YCTOWYHMBOTO PAa3BUTHS
YeJI0BEYECTBA U MPUPOJIBI

94

PanmonansHoe
MIPUPOIONOIB30BAHUE U
COXpaHEHHE OMOIOTHYECKOTO
pazHoobOpazus 3emin

95

O06001IeHE 10 TEME
«MuxkpodsBoronys U €€
pe3yJIbTaThD»

96

O0001eHue 1Mo TeEMe
«MakposBodronus u eé
pe3yJIbTaThD»)

97

O000111eHIE IO TEME
«IIporcxoKICHIE U Pa3BUTHE
JKU3HU Ha 3eMIIe»

98

O000111eHIE 10 TEME
«I[IpoucxoxacHue yeaoBeKa —
AHTPOIIOTCHE3

99

O060061IeHne o Teme
«IKOJIOTUA — HayKa O
B3aNMOOTHOIICHUAX
OpPTraHU3MOB»

100

O06001IeHE 10 TEME
«Opranusmsl U cpeia
oOuTaHUD)

101

O06001IeHME 10 TEME




«IKOJIOTHSI BUIOB U
MO YJISIITAN

O0600111EHIE IO TEME
102 | «buocdepa — rinobanpHas
SKOCHCTEMAY

OBIIEE KOJIMYECTBO YACOB
I10 ITPOTPAMME

102

7.5




MNPOBEPSAEMBIE HA ET'D ITO BUOJIOI'MU TPEBOBAHUS K PE3YJBTATAM OCBOEHU S
OCHOBHOMI OBPA3OBATEJIbHON NPOT'PAMMBbI CPEJTHET'O OBHIEI'O OBPA3OBAHMUS

Kopn
TMPOBEPSIEMOT0
TpeOOBAHUSA

IIpoBepsiemble TpeGOBaAHMS K NPeAMETHbIM pPe3yJIbTaTaM OCBOCHUSI OCHOBHOM
o0pa3oBaTebHOI MPOrpaMMBbI CpeIHero 001ero 00pa3oBaHus

CchopMHUpOBaHHOCTH 3HAHHK O MECTE€ M POJM OMOJOTMH B CHCTEME CCTECTBCHHBIX HAyK, B
(hOpMHUPOBAaHUM COBPEMEHHOH €CTECTBEHHOHAYYHOW KApTHHBI MHpa, B MO3HAHWH 3aKOHOB
OPUPOJBl M PEIICHUH KU3HEHHO BAXKHBIX  COLMAIBHO-ITHYECKUX, HKOHOMHYECKHUX,
HKOJIOTUYECKUX MPOOJIEM YEeNOBEYeCTBA, a TaKKe B PEIICHWH BOIIPOCOB PALMOHAIHLHOTO
MPUPOIONIONB30BaHMS, B (POPMHUPOBAHUU I[CHHOCTHOTO OTHOIICHHS K MPHUPOAE, OOIIECTBY,
YeIIOBEKY; O BKJIAJIC POCCHUCKUX M 3aPYOCKHBIX YIEHBIX — OMOJIOTOB B Pa3BUTHE OMOJIOTHH

Brnanenue crucreMoil 3HaHMI 00 OCHOBHBIX METOAAX HAYYHOTO IMO3HAHWS, MCTIOIb3YEMBIX B
OMOJIOTHYECKUX HCCIICOBAHUSAX JKUBBIX OOBEKTOB W DKOCHCTEM (ONHCaHUE, H3MEpCHHE,
MpOBeICHNE HAOIOACHUH); CIIOCOOaMH BBISBICHUS W OIICHKH aHTPOIIOTEHHBIX M3MCHCHUH B
MIpUpOJIE.

YMeHue BEIIBUTATh TUIIOTE3E], IPOBEPATH HX SKCIICPUMEHTAIBHBIMA CPEACTBAMH, (POPMYITUPYS
LIeJIb UCCIIE0BAaHMs, aHAJIN3UPOBATh ITOJIy4E€HHBIE PE3YJIbTaThl U J1€/1aTh BbIBOABIL.

BrisiBnieHne 3aBUCHMOCTH MEXKIY HCCISIyeMBIMH BEITUYMHAMH, OOBSCHEHHE ITONYYCHHBIX
pe3ynbTaToB M (POpMYIHPOBAHHUE BHIBOJOB C HCIONB30BAHUEM HAYYHBIX HOHATHH, TEOPHH U
3aKOHOB

YMeHHe BIaJieTh CUCTEMOUM OMOJIOTUYECKUX 3HAHWH, KOTOpas BKIFOYAET: OCHOBOIOJIArAOIINE
OHOJIOTHYECKHE TSPMUHBI U TIOHATHS (KM3HbB, KJIETKA, TKaHb, OPTaH, OPraHW3M, BUJI, TIOITYJISIIHS,
9KOCHCTeMa, OWOIIeHO3, Onocdepa; MeTaboIM3M, TOMEOCTa3, KICTOYHbIH MMMYHHUTET, OMOCHHTE3
Oenka, OMOTIOTMMEDBI, AUCKPETHOCTh, CAMOPETYJIALMS, CAMOBOCIIPOU3BEICHHE, HACIIEICTBEHHOCTD,
WM3MEHYHUBOCTb, SHEPTO3aBUCHMOCTbh, POCT M PAa3BUTHUE);

Ouonornyeckue Tteopuu: kierouHas teopus T.IlIBanna, M. lllneiinena, P.Bupxosa;
KJIOHAJIbHO-CEJIEKTUBHOTO UMMyHHTeTa II. Opnux, M.M. MeunnkoBa, XpOMOCOMHAs TEOPHs
HacnencTBeHHocTH T. Moprana, 3akoH 3apojsimeBoro cxozacrtBa K. bapa, sBomtonmonHast
teopust Y. JlapBuHa, CHHTETHYECKAs] TEOPUSA DBOJIOLUH, Teopusl aHTpororenesa Y. JlaperHa;
teopusi Ouoreoneno3a B.H. Cykauépa; yuenue H.U. BaBuioBa o 1ieHTpax MHOrooOpa3us u
MIPOUCXOXKIEHUS KYJIbTYPHbIX pacTeHuid, yuenue A.H. CeBepuoBa o MyTax WU HaIlpaBlIE€HHUIX
sBomoIuy, yuenue B.W. BepHajackoro — o 6uocdepe);

3aKOHBI (€IMHOOOpa3us TOTOMKOB IIEPBOTO IIOKOJICHHS, pACIIEIVICHHS IIPH3HAKOB,
HE3aBHCUMOTI0 HacaeJ0BaHHs NpU3HAKOB I'. MeHnens; cemIeHHOro Haclle10BaHUs IPU3HAKOB
U HapylleHHs cuerieHus reHoB T. MopraHa; roMonoru4ecKkux psAloB B HACIEINCTBEHHOU
n3menunBoct H.W. BaBunosa; renermueckoro paBHoBecus Jx. Xapau u B. BaitHOepra;
3apoaplnieBoro cxoactsa K. bapa; 6uoreneruueckwuii 3akoH 3. I'ekkernst, . Miomnepa);
HPHUHIUIBI (YUCTOTHI TaMeT, KOMIUIEMEHTapHOCTH);

npaswia (MuanMyMa 1O. JInOuxa, sKomornyeckoil mupamMuIs! 9ucet, ONOMAacCHl U SHEPTHN);

runote3bl (koarepBatHoi A.M. Omapuna, nepsuuHoro OyiasoHa JDk. XomgeriHa, Mukpocdep




Kon
MPOBEPsIEMOro
TpeOoBaHUsI

IIpoBepsiemble TPeGOBaAHMS K NMPeIMETHBIM Pe3yJIbTATAM OCBOEHHSI OCHOBHOM
00pa3oBaTeJIbHOI MPOrpaMMbl CpeIHero 001ero 00pa3zoBaHus

C. ®okca, pudoznma T. Yek)

VYmMmenue peliaTb IMOUCKOBBIC OMOJIOTHYICCKHE 3aga4u; BBIABJIATH INMPUYWHHO-CICICTBCHHBIC
CBA3HU MCXKAY UCCIICAYCMbIMHA OHOJIOTMUECKUMHU O6’B€KT8.MI/I, nponeccaM U ABJICHUAMU; OCIIATb
BBIBOJBI M ITIPOTHO3BI HA OCHOBAHWH ITOJIYYCHHBIX PE3YJIBTATOB,

COCTAaBJIATh TEHOTHITHUECKUE CXEMBI CKPEIIMBAHUS JUI Pa3HbIX THIIOB HACJIEAOBAHHS MPU3HAKOB
Y OpraHU3MOB, COCTABJIATh CXEMBI TIEPEHOCA BEIECTB U SHEPTHH B SKOCHUCTEMax (ICITH MUTAHM,
ITHIIEBEIE CETH)

VYMeHHe yCTaHaBIMBATh B3aMMOCBSA3H MEXKIy CTPOCHHEM M (YHKIMSIMHU: OPTaHONUAOB, KIETOK
pa3HBIX TKaHEH, OpraHaMH U CHCTEMaMH OPTaHOB Y PAaCTEHHMH, KMBOTHBIX U YEJIOBEKA; MEKILY
sTaraMu OOMEHa BEIIECTB; 3TallaMi KJIETOYHOTO NUKJIA W XU3HEHHBIX LUKIOB OPTaHU3MOB;
dTarlaMH SMOPHOHAIBHOIO PAa3BUTHUS; TEHOTHIIOM M ()CHOTUIIOM, (PEHOTUIIOM U (haKTOpaMU
cpeabl OOWTaHUS; MpOIECCAMU  3BOJIIOIUM; JABWXKYIIMMH CHJIAMH  aHTPOIIOTEHE3a;
KOMIIOHEHTAMU Pa3JIMUHBIX S9KOCUCTEM U MPUCIOCOONIECHUSIMU K HUM OPraHU3MOB

VYMeHue BbIJCTATh CYLIECTBCHHBIC ITPU3HAKU:

CTPOCHHS BUPYCOB, KJIETOK IMPOKAPHOT W IJYKAPUOT;, OJHOKIETOYHBIX M MHOTOKJIETOYHBIX
OpraHU3MOB, BUJIOB, OMOTE€OIIEHO30B, SKOCUCTEM U OHOC(Epbl; CTPOCHHUS OPraHOB M CHCTEM
OpraHoOB PAacTEHH, KUBOTHBIX, YEJIOBEKa; MPOLECCOB JKU3HEACATEIbHOCTH, MPOTEKAIOIINUX B
OpraHM3Max pPacTeHHUi, )KUBOTHBIX U YeJIOBEKa; OMONOTMYECKHX MPOLIECCOB: OOMEHA BEIIECTB
(merabonmm3M), WHPOpPMAIMA W TPEBpALICHUS HHEPTUH, OpOXKEHHS, aBTOTPOPHOTO W
reTepoTpohHOTO THIIOB MUTAHMUS, POTOCHHTE3a H XeMOCHHTE3a, MUTO034a, Meii03a, TaMeTOTeHe3a,
sMOpHoOreHe3a, NOCTAIMOPHOHAIBHOTO Pa3BUTHS, Pa3MHOXKCHUS, HHIANBUAYATHFHOTO Pa3BUTHS
opraHn3Ma (OHTOTeHe3a), B3aMMOJCHCTBHSI T'€HOB, T'e€TepPO3HCa; JCHCTBUN HCKYCCTBEHHOTO
oTOOpa, CTa0MIM3UPYIOUIETo, IBWXKYIIETO ¢ Pa3pbIBAIOLIETO E€CTECTBEHHOrO 0TOOpa;
AJJTIONAaTPUYECKOTO W CHUMIIATPUYECKOTO BHJ000pA30BAHUSA; BIUSHHUS JBHXKYIIMX CHII
HBOJIIOIUN Ha T€HO(OH MOMYJISILUU; MPUCHOCOOICHHOCTH OPTaHU3MOB K cpeie OOMTaHHus,
YyepeJOBaHUs HANpaBICHUN HBOJIOLUWH; KPYrOBOpPOTa BEIIECTB U IIOTOKAa JHEPIUU B
IKOCHUCTEMAX

ChopMHPOBAaHHOCTD YMEHUSI BBIACIATH CYIECTBEHHBIE IPH3HAKH BUPYCOB, KIETOK IPOKAPHOT
U JyKapHOT; OJHOKJIETOYHBIX WM MHOTOKJICTOYHBIX OPraHW3MOB, BHIOB, OHOICOLIEHO30B M
3KOCHUCTEM;

0COOEHHOCTH IPOIIECCOB OOMEHA BEIECTB M NPEBPAILECHHS 3HEPIUU B KICTKE, (HOTOCHHTE3A,
IJIACTUYECKOTO U SHEPreTHYEeCKOro 00OMEHa, XeMOCHHTE3a, MUTO3a, MeH03a, OII0JOTBOPEHHS,
PasBUTUS U PA3MHOXKEHUS, HHIUBUYAIBHOTO Pa3BUTHS OpraHn3Ma (OHTOTreHe3a), OOphOBI 3a
CYIECTBOBAHHE, ECTECTBEHHOT'O 0TOOpa, BUI000pa30BaHMs, IPUCTIOCOOIEHHOCTH OPraHH3MOB
K cpeae OOWTaHWs, BIUSHUS KOMIOHEHTOB SKOCHCTEM, AHTPONOTEHHBIX H3MEHEHHH B
IKOCUCTEMAxX CBOCH MECTHOCTH, KPYTOBOPOTA BEIIECTB M IIPEBPALLCHHS SHEPruK B bnocdepe

YMeHHe HCIOIb30BaTh COOTBETCTBYIOIIUE APTyMEHTHI, OHOJIOTHYECKYI0 TEPMHUHOJOTHIO U
CHUMBOJIUKY IJISl JTOKA3aTeNbCTBA POJICTBA OPTraHM3MOB PAa3HBIX CHCTEMATHYECKUX TPYII;
B3aNMOCBSI3U OPTaHU3MOB U CpPEIbl OOWTaHMS; SIMHCTBA YEIIOBEUECKUX pac; HEOOXOAUMOCTH
3I0pOBOro 00pa3a >KWU3HHU, COXPAaHCHHS Pa3sHOOOpasus BUIOB M DKOCHCTEM KaK yCIOBHUS
COCYIIICCTBOBAHHSI IPUPO/IbI M YSJTOBEUECTBA

YMeHHe ~ KPUTHYECKH  OICHMBaTh  MHPOpPMAmuio  OHOJOTMYECKOTO  COJCpIKAHUS;
HUHTEPIPETUPOBATH 3THUECKHE ACTIEKTHl COBPEMEHHBIX HUCCICIOBAHUN B OMOJIOTHH, METUIIMHE,
OMOTEXHOJIOTHH; PaccCMaTpHBaTh TJIOOAIBHBIC HKOJOTMYECKUE IPOOIEMBl COBPEMEHHOCTH,




Kon
MPOBEPsIEMOro
TpeOoBaHUsI

IIpoBepsiemble TPeGOBaAHMS K NMPeIMETHBIM Pe3yJIbTATAM OCBOEHHSI OCHOBHOM
00pa3oBaTeJIbHOI MPOrpaMMbl CpeIHero 001ero 00pa3zoBaHus

| (hOpMHPOBATH 110 OTHOIIEHHIO K HUM COOCTBEHHYIO ITO3HIIHIO

HNEPEYEHD 3JIEMEHTOB COAEPKAHMUS, ITIPOBEPAEMbBbIX HA EI'D ITIO BUOJIOTHHA

Kon IIpoBepsieMblii 371eMeHT coO/lepAKAHMS
1 buonorus kak Hayka. JKuBble CUCTEMBI U X U3yU4EHUE
CoBpeMeHHast Ouonorus - KOMILIEKCHAsI HayKa. Buonoruueckue HayKU

W U3ydaeMmble UMM MpoOsieMbl. DyHIaMeHTaIbHbIE, MPUKIIATHBIC U TOMCKOBBIC HAYYHBIC UCCIICOBAHUS B
OHOJIOTHH.

1.1
3HaueHHe OMOJIOTHH B (JOPMHPOBAHUHU COBPEMEHHOW €CTECTBEHHO-HAYYHOM KapTHHBI Mupa. [Ipodeccun,
CBsI3aHHBIC ¢ OWoOJOTHel. 3HaueHWe OWOJIOTHH B MPAKTHYCCKOW IEATETHLHOCTH 4YeIOBEKa: METHUIIMHE,
CEIHLCKOM XO3SIMCTBE, TPOMBIIIIICHHOCTH, OXPaHe IPUPO LI

JKuBble cucTeMbl Kak mpeaMeT u3ydeHus: ononaorni. CBOWCTBA KHUBBIX CHCTEM: SIUHCTBO XHMHYECKOIO
COCTaBa, IUCKPETHOCTh M LEJIOCTHOCTh, CIIOXHOCTh M YIHOPSAOYCHHOCTh CTPYKTYPBI, OTKPBITOCTb,
caMOOpraHm3allys, CaMOBOCIIPOU3BENICHUE, Pa3IpakUMOCTh, U3MEHUHBOCTh, POCT U pPa3BHUTHE.

1.2 . . . .
VpOoBHH OpraHu3alil JKUBBIX CHUCTEM: MOJICKYJISAPHBIN, KJIETOYHbBIA, TKAHEBbIH, OPraHU3MEHHBIN,
MOMYJIAIIMOHHO-BUJIOBOM, ~ AKOCHCTEMHBIH  (OMOTeOleHOTHUeCKUH),  OmocdepHbid.  [Iporecchl,
IPOUCXOMAIINE B JKUBBIX cHcTeMax. OCHOBHBIC MIPU3HAKH KUBOTO. JKM3HB Kak (hopMa CyIIeCTBOBAHHS
MaTepHU

Metoasl  Ouonormueckoid Hayku. HaOmromeHue, U3MeEpeHUE, OKCIEPUMEHT, CHCTEMaTH3allus,
MeTaaHanus. [londarue o 3aBUcUMOM M HE3aBUCUMOM mepeMeHHOM. IlnaHupoBaHue >KCIEpUMEHTA.
1.3 ITocranoBka u npoBepka runote3. Hyneas rumotesa. [lonsatue BoIOOpKH U €€ OCTOBEPHOCTH. Pa3zdpoc
B OMoNornyeckux AaHHbIX. OLEHKa OCTOBEPHOCTH IMOJYYEHHBIX pe3yJbTaToB. [IpHUMHBI MCKaXKEHUS
pe3yJbTaToB 3KcnepuMeHTa. [IoHsITHE CTaTUCTUYECKOTO TeCTa

2 KieTka kak OMoorudeckasi CHCTeMa

Krnetka — cTpykTypHO-(OyHKIIMOHAEHAS eIWHUIIA )KUBOTO. VcTOpHs OTKpbITH KieTku. PaboTsl P. ['yka,
A. JleBenryka. Kiierounas teopust (T.LlBann, M. Illneiinen, P. BupxoB). OCHOBHBIE MNOJOXKEHHS
21 COBPEMEHHOH KJIETOYHOWU TEOPHUH.

MeToabl MOJIEKYJIAPHON M KJIETOYHON OMOJIOTHU: MUKPOCKOMHSI, XpoMaTorpadus, JIeKTpodopes, METO
MEUYEHBIX aTOMOB, JuddepeHnnanbHoe HeHTpUYTrupoBaHKe, KyJIbTUBUPOBAHHE KIETOK

XuUMHYECKHI COCTaB KJIETKH. Makpo-, MHKpPO- W YJIBTPaMHUKpPOIJIEMEHTh.. Bojma u €€ poib Kak
pacTBOpHTEINS, pearcHTa, y4acTHe B CTPYKTYPHPOBAaHHMU KJIETKU, TEIUIOPETyNsAlud. MHHEpalbHbIe
BEI[ECTBA KIETKH, UX OHOIOTHYECKas POJib. POJIb KATHOHOB U aHHOHOB B KIIETKE.

22 . .
Buonornueckue nonmumepsl. benku. AMUHOKUCIOTHBIN cocTaB OenkoB. CTPYKTYphI OSIKOBOM MOJICKYJIBL.
IlepBuuHas cTpykTypa Oenka, NENTHIHAS CBsI3b. BTOpHYHAs, TpeTHYHAs, YETBEPTUYHAS CTPYKTYPHL
Henatypanus. CoticTa 6enkoB. Knaccndukanus 6enkoB. buonorndeckne GpyHkumm GenkoB.




Kopg

IIpoBepsieMbIi 3JIEMEHT COAEPKAHHS

YrneBonsl. MOHOCAXapHIbl, AUCAXAPHIBI, OJUTOCaXxapuabl U Toircaxapuabl. OOIMii MIaH CTPOCHUS U
(hM3HUKO-XUMHUYECKHE CBONCTBA YIeBO10B. bruonorndeckne GyHKINUN YIIIEBOIOB.

Jlunuapr. TunpodunbHO-rHAPODYOOHEIE CBOIICTBa. Knaccuduxanms
munuoB. Tpurnunepuasl, Gocoaunuasl, BOCKH, cTepoubl. buonornyeckne  QyHKIMM — JTUOHIOB.
OO0mue cBoiicTBa OWONOTHYECKUX MeMOpaH — TEeKy4yecTb, CIIOCOOHOCTh K CaMO03aMBIKaHUIO,
MOJTYTIPOHUIIAEMOCTb.

Hyxneunossle kucnotel. JJHK u PHK. Crpoenue HyknenHoBbIX kucaoT. Hykneoruasl. IlpuHnun
kommiemeHTtapHocTy. [IpaBuno Yapradda. Crpykrypa JHK — aBoiinas cniupans. MecToHaxoxaAeHUE U
ouonornyeckue pynxuuu JHK. Bunst PHK. ®ynkuun PHK B kietke.

Crpoenue monekynsl AT®. Makposprudeckue cBa3u B Mosiekyae AT®. buonornueckue ¢pynkiun ATO.
BoccraHoBneHHble NEpeHOCUUKH, UX QyHKIMU B KieTke. CexkBenupoBanue JJHK.

CrpykTrypHas 6uonorus: Onoxummuueckue u 0nou3ndecKre HCCaeIOBaHUs COCTaBa M IPOCTPAHCTBEHHON
CTPYKTYPbl OMOMOJIEKYT
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Tumel KIeTOK: dyKapuoTHYecKass U Npokapuotudeckas. CTpyKTypHO-(QyHKIMOHAIbHBIE 0Opa30BaHUS
KIIETKH.

CrpoeHue npokapuoTudeckoi kiaeTku. Kmerounas creHka Oakrepuil u apxeil. OcoOeHHOCTH CTPOEHHS
reTepoTpohHOI U aBTOTPO(HOM NPOKAPUOTUUECKUX KJIETOK. MEeCTO U pojib IPOKApUOT B OHOLIEHO3aX.

CrpoeHue 1 (yHKIIMOHHPOBAHHE 3yKapHOTHUIECKOH KieTKu. [1nazmarudeckas MeMOpaHa (I1a3MaieMMa).
CrpykTypa Iula3MaTudeckod MeMmOpaHbl. TpaHCHOPT BeIECTB uepe3 IUIa3MaTUYeCKyl0 MeMOpaHy:
naccuBHbI (Auddy3usa, odneruéHHas nud¢ys3us), akTUBHBINA (MEPBUYHBIA W BTOPUYHBIA aKTUBHBIN
tpancnopt). Ilomynponunaemocts MeMOpaHbl. Pabora HaTpmii-kaaueBOro Hacoca. OHIOIUTO3:
MUHOLINTO3, (aronuro3. Dk3omuto3. Kierounas crenka. CTpyKTypa W (YHKIHH KICTOYHOW CTEHKH
pacteHuii, rpuooB.

Huromnasma. Llurozons. Lutockener. JApmwkeHne nuromiazMel. Opranousl kietkd. OgHoMmeMOpaHHbIe
opraHouipl KieTku: 3Hjorazmarudeckas cetb (OIIC), annapat ['onbIku, TU30COMBI, UX CTPOEHUE U
¢yHKIUN. B3aMOCBSI3b 0THOMEMOpPAaHHBIX OPTaHOWIOB KIETKH. CTpOeHHE TPaHyISIPHOTO PETUKYITyMa.
CuHTe3  pacTBOpHMBIX  OenkoB. CHHTE3  KIETOYHBIX  MeMOpaH. [mamkwii  (arpaHyJsipHBII)
SHIOIIIa3MaTHYeCKUi peTukyiayM. CekperopHas QyHKIMs anmapara ['oipmpku. TpaHCIOPT BelecTB B
kieTke. Bakyonu pacturenbHbix kieTok. Kinerounsiit cok. Typrop.

HOHyaBTOHOMHLIC OpraHoOuJbI KJIICTKU: MUTOXOHAPUH, TIJIACTUIBI.

CrpoeHne ¥ (YHKIMM MHUTOXOHAPHHA ¥ TUiacTui. [lepBHYHBIE, BTOPHYHBIE W CIIOXKHBIC IUIACTHIBI
(hOTOCHHTE3NPYIOIINX 3YKAPUOT. XIJIOPOILTIACTEI, XPOMOILTACTEL, JISHKOIIIACTHI BRICIIINX PACTEHHH.

HememOpannsie opranonab! kietkd CTpoenne 1 GyHKIMH HeMeMOPaHHBIX OPTaHOUAOB KIIETKU. PHOOCOMBL
MukpoduiaaMeHTbL. Mplieunbie KieTkn. Mukporpyooukn. Kierounsrid menTp. CTpoeHHEe W JIBHIKECHHUE
JKTYTHKOB U pecHIYEK. MUKpOTPyOOUKH IUTOIIIa3MBL. LeHTproms.

SAnpo. Obomouka sapa, XpOMAaTWH, KapuOIUIa3Ma, SAPBHIIKH, WX CTpOeHHE W (YHKIUH. SmepHbIi
OenKoBEI _MaTpHKC. [IpocTpaHCTBEHHOE pACIIOIOKEHHE XPOMOCOM B WHTEpda3HoM _sape. bemku
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XpoMaTuHa — 'MCTOHBI.

Knerounsie BkmoueHns. CpaBHUTENbHAS XapaKTEPUCTHKA KIETOK DYKapHOT (PaCTUTEIBHOH, )KHBOTHOH,
rpHOHOM)

2.4

ACCHMWIAIMS U TUCCUMIJISIIUSL — IBE CTOPOHBI MeTa0onm3Ma. TUIbl 0OMEHa BEUIeCTB: aBTOTPOGHBIN
U TeTepoTpO(HBIN. YUacTre KUCIOpoaa B OOMEHHBIX Ipoleccax. JHEPreTHIecKoe 00eCICYCHUE KIICTKH:
npeBpaiieHue AT® B oOMeHHBIX mporeccax. depMEeHTATUBHBIH XapaKTep peakIui KIECTOYHOTO
MeTabonmuzMa. DepMEeHTBI, UX CTPOCHHE, CBOWCTBA M MexaHm3M JeiictBus. KodepmenTsl. OTiamuus
(hepMEHTOB OT HEOPTAHHMYECKUX KaTAIN3aTOPOB. beku-akTHBATOPE! M OETIKU-HHTHOUTOPEL. 3aBUCHMOCTD
CKOPOCTH (DepPMEHTATHBHBIX PEAKIUH OT Pa3IMIHBIX (PAKTOPOB.

[TepBuuHbIil cHHTE3 opraHmueckux BemlecTB B kieTke. dorocunres. Ponp xjopommacTtoB B mporecce
¢orocunreza. CmeroBas W TeMHOBas ¢aspl. [IpoaykTHBHOCTH (OTOCHHTE3a. BimsHue pasmuuHBIX
(haKkTOPOB HA CKOPOCTH (POTOCHHTE3A. 3HAUCHUE (POTOCHHTE3A.

XemocuHTe3.  Pa3HooOpasme  OpraHM3MOB-XEMOCHHTCTHKOB:  HUTPUPHIUPYIONHE  OakTepwH,
Kele300aKTeprn, cepoOaKTeprH, BOAOPOAHbBIE OaKkTepru. 3HAUCHHE XEMOCHHTE3a.

Anaspo6HbIe OpraHm3Mbl. Bumsl Oposkenns. [IpogykTsl OpoKeHUs M MX HCHONB30BAaHHE YEIOBEKOM.
AHa3poOHBIE MUKPOOPTaHU3MBI KaK 00BEKTHl OMOTEXHOJIOTHN B BO30yIUTEIH OOJIe3HEH.

AdpoOHBIE OpraHM3MBL. JTambel SHepreTmdeckoro ooOmeHa. [logrorourenmpHbril sTam. [mukomms —
OECKUCIIOPOIHOE PACIICIUICHHE TITIOKO3BL.

Bronornueckoe OKUCIICHHE, TN KIETOYHOE JbIXaHHe. POJIb MHTOXOHIPHH B IIpoLeccax OMOJIOrHYecKOro
okucienns. Huxnmyeckue peakuuu. OxuciutensHoe docdoprnnposanue. [IpenmyniecTsa ad3poOHOTO
myTH 0OMEHa BEeIEeCTB nepe] aHa3poOHBIM. D PEeKTHBHOCTH IHEPTrEeTHIECKOr0 0OMeHa

2.5

Peaknun marpuyHoro cuHtesa. IIpyHIMI KOMIUIEMEHTAPHOCTH B PEAKLUAX MATPUYHOTO CHHTE3A.
Peanuzanus HacnencTBeHHON wHpopMmammu. ['eHeTHYecKWd KoJ, €ro cBowcTBa. TpaHCKpHUNIUS —
MaTpuusblii cuHte3 PHK. IIpuHuIMOBI TpaHCKpUIIUM: KOMIUIEMEHTApHOCTb, AHTUIAPAJIEIBHOCTS,
aCUMMETPHYHOCTh. TpaHcmsiuus u eé sTansl. Yuactue TpancropTHeIX PHK B OnocunTese 6emnka. Ycnosus
6uocunTe3a 6enka. Koguposanue aMuHOKUCIOT. Posb pubocom B 6uocuHTese Oenka.

Opranusanys reHoma y IpoKapuoT U 3yKapHoT. Perymisuus akTUBHOCTH I'€HOB Y IIPOKapuoT. I'unoresa
onepoHa (®D. XKako0, XK. Mano). Perymnsiuus oOMeHHBIX IpOIleccoB B KiieTke. KileTouHslit romeocTtas.

Bupycel — HekneTounsle (OPMBI KH3HM M OOMUTaTHBIC Mapa3uThl. CTPOCHHE MPOCTBIX U CIOKHBIX
BHPYCOB, PETPOBUPYCOB, OakTepro(daros.

Bupycusie 3aboseBaHms 4YenoBeKa, XHMBOTHBIX, pacteHuil. CIIMJ, COVID-19, coumaneHble H
MEJIUIIMHCKUE POOIIEMBI

2.6

Knertounslii 1muki, ero mepwoabl u peryisiuus. Matepdaza m muro3. OcoOESHHOCTH MPOIECCOB,
npoTekaromux B uHTepdase. [loaroroBka KieTku K neneHuto. [pecuarernyeckuid (MIOCTMHTOTHYECKHI),
CUHTETUYECKUN U MOCTCUHTETUYECKU (IPEMUTOTHUECKUI) TIepruoIbl HHTEp(ha3bI.

Martpuunsiii cunre3 JHK — pemnuxauusa. Ilpunnuner perukanuu JHK: xomminemeHTapHOCTS,
[IOJyKOHCEPBAaTUBHBIA CHUHTE3, aHTUNapaienbHocTh. Mexanusm pemnukanuu JTHK. XpoMocomstl.
Crtpoenure xpoMocoM. TeroMepsl U TenoMepasa. XpOMOCOMHbBINH HA00p KJIIETKH — KapUOTHUI. JIMIUTONTHBII
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Y TAIUIONIHBIA HA0OPEI XpOMOCOM. ['oMoJIorn9aHbBIe XpPOMOCOMBI. [10710BBIE XPOMOCOMBL.
Henenue kietku — Muto3. CTaguu MUTO3a U MPOUCXOSIINE B HUX Ipouecchl. Tumbl Mmuto3a. Kapuokunes
U [IMTOKMHe3. buojoruueckoe 3HayeHHE MUTO3a. Peryisius MHUTOTHUYECKOTO ULUKIa KIETKU.

[Iporpammupyemas kjaeTouHas TuOenp — aronTos.

(I)yHKI_II/IOHa.]'IBHaﬂ T'CHOMUKA

Opl"aHI/ISM Kak OMOJIOrnyecKasi CucTeMa

3.1

OZ[HOKJIGTO‘-IHBIC, KOJIOHHAJIBHBIC, MHOTOKJICTOYHBIC OpTaHU3Mbl 1 MHOT'OTKAHEBBIC OPTraHU3MBbI.

@opMbl pa3MHOMKEHHs OPraHU3MOB: Oecronoe (BKIIOYas BEreTaTHBHOE) U IM0J0Boe. Buabl Oecronoro
Pa3sMHOCHHUS: IOUYKOBAHUE, CLIOPYIIALMA, (parMeHTalUsl, KIOHUPOBAHUE.

ITonooe pazmuoxxenue. [lonoBeie kneTku, nin rametsl. Meitos. Ctaauu meiiosa. IloBenenue xpomocom
B Meiio3e. Kpoccunrosep. buonoruueckuii cMbic Melio3a U II0JIOBOTO Ipouecca. Melo3 U ero MecTo B
JKU3HEHHOM LIUKJIE OPTaHU3MOB.

IIpenzapoasieBoe pazButue. I'amerorenes y >kuBoTHbBIX. IlosoBble xemne3sl. OOpa3oBaHUE U pa3BUTUE
HOJOBBIX KJIETOK. CnepmaTtoreHes u ooreHe3. CTpoeHHE HONOBBIX KIETOK. OIUIOJOTBOpPEHUE WU
SMOpHOHAIBHOE  pa3BUTHE JKMBOTHBIX. CrocoOBl  OIUIOJOTBOPEHHMS: HApy)KHOE, BHYTpPEHHee.
ITaprenorenes.

WNuauBuayanbHoe pa3BUTHE OpraHu3MoB (oHTOreHes). Craamu sMOpUOreHe3a >KMBOTHBIX (Ha HpUMEpe
nsrymku). ApoGnenue. Tunbl apoGieHus. OcoGeHHOCTH APOOJICHUS MIIEKOMUTAIOUIMX. 3apOJbILIeBbIe
JIMCTKH (TaCTPyYILILHES). 3aKiIaIka OPraHOB U TKaHEH U3 3apOIBIIIEBHIX IUCTKOB. B3anMHoOe BIHsIHIE YacTel
Pa3BHUBAIOMIETOCS 3apojplma (IMOpHOHANTBHAS WHIYKIUS). 3aKiIafka IUIaHA CTPOSHHS JKHBOTHOTO Kak
pe3yIbTaT MepapXUUSCKUX B3aMMOJCHCTBUII I'eHOB. BiusHue Ha SMOPHOHANBEHOE pPa3BHTHE PA3IMIHBIX
(bakTOpOB OKpY’KAIOIIEH CPEIIBL.

Poct u pa3zButue xuBOTHBIX. [TocTaMOpHOHANBHEIN TIepuo. [IpssMoe u HenpsiMoe pa3BuTHe. Paspurtne ¢
MeTaMop(o30M y OECIO3BOHOYHBIX W MO3BOHOYHBIX JKUBOTHBIX. brojorndyeckoe 3Ha4eHHE MPSIMOTO H
HENPsSMOro pa3BUTHUS, UX PAclpOCTpaHEHUE B Ipupoje. TUMbl pocTa KUBOTHBIX. DaKTOphl peryisuuu
pocCTa JKMBOTHBIX W YECJIOBCKA. CTa)Z[I/II/I HOCT3M6pI/IOHaJ'H>HOFO pa3BUTUA Yy KHUBOTHBIX W YCJIOBCKA.
Ilepuonb! oHTOreHE3a YEIOBEKA.

PazmHOXeHHE 1 pa3BuTHE pacTeHuil. ['ameTodur u copodut. Meio3 B KU3HEHHOM LHUKIIEC PACTCHHIA.
OO6pazoBanme crop B mporecce Meiosa. ['amerorenes y pacteHmid. OIUIONOTBOPEHHE W DPa3BUTHE
PacTUTENbHBIX OPraHu3MoB. J[BOifHOE OIIIOJOTBOPEHUE Y IIBETKOBBIX pacTeHHil. OOpa3oBaHuE U pa3BUTUE
ceMeHH. MeXaHU3Mbl peryJIsiliMi OHTOT€He3a Y PACTEHUH U )KUBOTHBIX

3.2

Hcropust CTAaHOBIIEHUS! U PA3BUTHS TEHETUKH Kak Hayku. OCHOBHBIE TCHETHUECKUE TTOHSITUS U CUMBOJIBL.
T'omMonOrM4HbIE XPOMOCOMBI, aJUIeNbHBIE TEHBI, aJbTEPHATUBHBIE MPU3HAKYM, JOMHWHAHTHBIA U
PELECCUBHBIA TMPHU3HAK, TOMO3HMIOTA, TE€TEPO3UTOTa, YUCTAs JIUHHS, THOPUABI, TEHOTHI, (CHOTHIL.
OCHOBHbIE METO/IbI T€HETUKH: THOPUI0JOTHIUECKUH, IIMTOJIOIHUECKHIA, MOJICKY/ISIPHO-T€HETHYSCKUI

3.3

MoHorubpuaHoe ckperiuBanue. [lepBblii 3akoH MeHzenss — 3aKOH eIWHO0Opa3usi THOPUIOB MEPBOTO
nokosienus. [IpaBuio nomuHupoBaHus. Bropoil 3akoH MeHaesnss — 3aKOH paclIeIICHHUs PH3HAKOB.
HI/ITOHOFI/I‘I@CKI/IG OCHOBBI MOHOFI/I6pI/II[HOFO CKpeUInBaHUA. I'mnoTe3a 4KCTOTHI raMeT.

Ananmsupyionee ckpemuBanue. [IpoMexyTOUHbIN XapakTep HaclienoBaHus. Paciemnienne mpru3HaKoB
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IIpyU HECTIOJIHOM JOMUWHUPOBAHUU.

Jurunbpunnoe ckpemmBanue. Tpetuii 3akoH MeHens — 3aK0H HEe3aBICHMOT0 HACIEAOBAaHNS IPHU3HAKOB.
LluTonoruyeckre OCHOBBI AUTHOPHIHOTO CKPEIBAHUSL.

CueruieHHOe HaclieoBaHue mpu3HakoB. PaGotsl T. Moprana. CreluieHHOEe HaclieZloBaHUE T'€HOB,
HapyIIIeHUE CUETUICHUS MEXTy reHaMHu. XpOMOCOMHAs TEOpHsl HACIIEICTBEHHOCTH.

I'enetuka rnoJja. XPpOMOCOMHBINI MEXaHHU3M ONpeneNICHAS rnona. AyTOCOMBI
Y TIOJIOBBIE XpOMOCOMBI. ['OMOTraMeTHbIN U reTeporaMeTHbIil moji. ['eHeTnueckast CTpyKTypa MOJIOBBIX
xpoMocoM. HacnenoBanue Npu3HaKOB, CIETICHHBIX C ITOJIOM.

I'enotun kak menoctHast cuctema. [lnefioTponus — MHOXKECTBEHHOE AeiCTBUE reHa. MHOKeCTBEHHBIN
amenu3M. B3aumoelicTBrue HeauenbHbIX TeHOB. KoMmeMenTapHOoCcTh. Dnucta3. Iomumepus

3.4

BzamMmopeiicTBue reHoTMma W cpembl Ipu  (opmupoBaHuM (eHoTHa. 3MEHYMBOCTE TPH3HAKOB.
KavecTBeHHBIE U KOJIMUECTBEHHbBIE IPU3HAKU. BUIIBI HI3MEHYMBOCTH: HEHACIICICTBEHHAS U HACTICJICTBCHHAS.

MonndukarmionHas: M3MEHINBOCTE. Poib cpenpl B OpMHpPOBAaHNM MOAW(HUKAIMOHHONH H3MEHYMBOCTH.
Hopma peakin npusHaka. BapuwanuoHHbIi psin v BapuarmoHHas kpuBas (B. Moranncen). CoiicTBa
MOJM(PUKANMOHHON H3MEHUYMBOCTH.

I'enoTunuueckass W3MeHUMBOCTh. (CBOMCTBA TI€HOTHMIIMYECKOH W3MEHYMBOCTH. BHIBI TI'€HOTHUIINYECKOH
N3MCHUYHMBOCTH. KOM6I/IHaTI/IBHa$[, MyTaHI/IOHHaSI.

KomOuHaTHBHAS H3MEHYMBOCTh. Mel03 U MOJI0BOH MpoIiece — 0CHOBA KOMOMHATHBHON W3MEHYHMBOCTH. Pomb
KOMOHMHATUBHOM N3MEHUYMBOCTH B CO3JIAHUHU T€HETHUECKOTO Pa3HOOOPa3us B Tpeiesiax OJJHOTO BH/IA.

MyTranorHasi W3MEHYMBOCTHb. BWABI MyTammii: TE€HHBIE, XPOMOCOMHBIE, TeHOMHbIe. CIIOHTaHHbBIE H
WHIYIMPOBaHHbIE MyTaIiH. SIIepHbIe ¥ [IUTOIIIa3MaTHIecKre My Tarii. COMaTHYECKHE U TTOJIOBBIE My TaIUH.
[IpyurHbl BO3ZHMKHOBEHMS MyTalMid. MyTareHsl W WX BIMSHHUE HA OPraHW3Mbl. 3aKOHOMEPHOCTH
MYTaI[MOHHOTO  TIpOIlecca. 3aKOH TOMOJIOTMYECKHX PSIIOB B HACJEACTBEHHOM  HM3MEHUYMBOCTH
(H.W. Basusos). BuesinepHas n3MEHYNBOCTh 1 HACJIEICTBEHHOCTD

3.5

Kapuorun yenoBeka. MexmyHapoHasi IporpaMMa HCCIIeJOBaHUs TeHOMA YeJloBeKa. MeTo bl H3y4YeHHUs
TEHETUKA  YeJNOBeKa: TIeHEealOTUYeCKUH, OJIM3HELOBBIH, IUTOTCHETHYECKUH, MOMYJIALUOHHO-
CTaTUCTUYCCKHIA, MOJICKYJIIpHO-TeHeTHuuecKuil. COBpEMEHHOE ONpE/ICICHIE ITeHOTHITA: TOJTHOTEHOMHOE
CEKBEHUPOBaHKWE, TECHOTUIHPOBaHWE, B TOM uucie ¢ mnomolnbto I11[P-ananu3a. HacnencTBeHHbIe
3a00JieBaHMs YeJIOBeKa. [ CHHBIE MW XpOMOCOMHBIC OOJIe3HH 4YelioBeKa. bolie3Hr ¢ HaceJCTBEHHOM
MIPEAPACIIONOKECHHOCTHIO. 3HAUCHHE MEJMIIMHCKOM TeHETHKHY B MTPEAOTBPAIICHUN H JICYCHUH TCHETHICSCKUX
3a00s1eBanui yeaoBeka. CTBOJIOBLIE KIIETKH

3.6

JomMecTukanust n cenekuus. 3apokaeHne celleKiuu U qomectrkanmy. Yuenne H.U. BaBunosa o meHTpax
MIPOUCXOXKACHUS M MHOTO00pa3usi KyJIbTYPHBIX pacTeHHi. Ponb CeNeKnu B CO3/aHUU COPTOB PACTCHUM
nu l'[OpOII KHUBOTHBIX. COpT, Hopoz[a, ITaMM. BaKOH TOMOJIOTHYCCKUX pH,Z[OB B HaCJ'IeJICTBeHHOﬁ U3MCHUYUBOCTHU
H.. BaBunoBa, ero 3HaueHue 115 CENEKIIMOHHON paboThI.

MeToapl CeNeKIMOHHOW paboThl. VICKyccTBEHHBIH OTOOp: MACCOBBIM M HHIWUBUAYAIbHBIA. JTarbl
KOMOWHAIIMOHHOW ceneKiuy. McnpiTaHne Npou3BOAUTENEH MO0 MOTOMCTBY. OTOOp MO TEHOTHUITy C
MOMOIIBIO OIIEHKH (DEHOTHUIIA TIOTOMCTBA U OTOOP IO TEHOTHITY C moMoIIbio aHanuza JTHK.
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HckyccTBeHHBII MyTareHes Kak METOJI CENEeKIMOHHOI paboThl. PagualinoHHbIN 1 XUMUYECKUI MyTareHes3
KaK UCTOYHHUK MyTauuil y KyJIbTypHBIX (popM opranu3MoB. Vcronb30BaHnEe TEHOMHOTO PElaKTHPOBAHHUS
u MeTofI0B pekoMOuHaHTHBIX JIHK a5t momydeHust HCX0JHOTO MaTepuana JJIsl CENEKIUH.

Ionyyenne mnomumionoB. BHyTpuBHoBas rubpummsanus. BiIM3KOPOICTBEHHOE CKPEIIMBAHUE, WIIH
uHOpuUHr. HepoacTBeHHOE CKpeliuBaHue, WM ayTOpuauHr. 'etepos3uc u ero mpuyuHel. Vcnomb3oBaHue
rereposuca B cenekuuu. OtpanéHnHas ruOpuausauus. IlpeononeHue Oecruiofuss MEXBUIOBBIX THMOPUIIOB.
JlOCTIDKEHMS CeNeKINN PACTeHHI M )KUBOTHBIX

3.7

OOBEKTHI, UCTIONB3YeMbIe B OHOTEXHOJIOTHH, — KJICTOYHBIC M TKAHEBBIC KYJIbTYPHI, MHKPOOPTAHU3MEI, UX
XapaKTepHCTHKa. TpaauinoHHas ONOTEXHOJIOTHS: XJIeO0TIedeH e, OTyYeHNE KICIOMOJIOYHBIX IIPOTYKTOB,
BUHOZIeTME. MukpoOronormdeckuii cuaTe3. OOBEKTHI MUKPOOUOJIOTHYECKUX TeXHOIOoTui. [Tpor3BoacTBO
0enka, aMHHOKHCIOT W BUTAaMHUHOB. VICKyCCTBEHHOE OIUIOZOTBOPEHHE. PEKOHCTPYKIWHSA SHIIEKICTOK MU
KJIOHUPOBAHUEC )KUBOTHBIX. MGTO}I TpaHCIJIaHTaIuU AAE€P KICTOK.

XpoMocoMHas ¥ TeHHas WHKeHepHs. MIcKycCTBEHHBIH CHHTE3 FeHa ¥ KOHCTPYHPOBaHHE PEKOMOMHAHTHBIX
JHK. JlocTmxeHus ¥ IepCIIeKTUBB XPOMOCOMHOMN U TeHHOH MHKEHepHH. MeIuInHCKIe OMOTEXHOIOTHH.
Vcnoab30BaHUE CTBOJIOBBIX KJIETOK

Cucrema 1 MHOr00Opa3ue OpraHu4ecKoro Mupa

4.1

Buonormueckoe pasHoobOpazme oprann3MoB. COBpeMEHHAs] CHCTEMa OpPraHHYecKOro Mupa. [IpuHIUIBI
KJIacCU(QUKAIIIH OpTaHm3MOB. OCHOBHBIE CHCTEMATHIECKIE TPYIIIBI OPTaHU3MOB.

OCOOEHHOCTH CTPOEHHUS U JKU3HEAEATEIbHOCTH OJHOKJIETOYHBIX OpraHu3MoB. bakrtepuu, apxeu,
OHOKJIETOYHBIC TPUOBI, OTHOKJICTOYHBIC BOJOPOCIH, APYTHE MPOTUCTHL. KOIOHWANBHBIC OpraHU3MEIL.
[BIKeHrne OMHOKJIETOYHBIX OPTaHM3MOB: aMEOOMAHOE, JKTYTHKOBOE, pPECHHYHOE. 3amura y
OJIHOKJIETOUHBIX OPraHU3MOB. Pa3npakuMocTh Y OJIHOKJIETOYHBIX OPraHU3MOB. TakCcUChI

4.2

MHorokseTouHbsle pacTeHns. B3anMOoCBsI3p 4acTeil MHOTOKJIIETOYHOTO OpraHu3Ma. TKaHW, OpTaHbl U
CHUCTEMBI OPraHOB MHOT'OKJIETOYHOTO oprann3ma. Opranusm Kak eauHoe nenoe. TkaHu pacteHuid. Turbl
pacTUTENIbHBIX TKaHei: oOpa3oBaTelibHAsi, TIOKPOBHAs, IPOBOAAIIAs, OCHOBHAs, MEXaHUYeCKasl.
Oco0EHHOCTH CTPOEHUS, DYHKIMI 1 PACIOIOKEHHUS TKAHEH B OpraHax pacTeHHI

4.3

BereratuBHble M reHepaTuBHbIE OpraHbl pacTeHuid. DyHKIUM OpraHoB U cucreM opraHoB. Kapkac
pacteHuil. [IBM>KeHHME MHOTOKJIETOYHBIX pacTeHUM: Tpomu3Mbl U HacTuu. llormomieHue BOBI,
VIJICKUCIIOTO Ta3a U MHUHEPAJbHBIX BEIIECTB pacTeHUsIMH. JlpixaHue pacteHuid. Juddysus razos yepes
MMOBEPXHOCTh KIIETKH. TpaHCIOPTHBIE CHUCTEMBbl pacTeHWid. BpiaeneHue y pacreHuid. 3ammra y
MHOTOKJIETOUHBIX pacTeHui. Kyrtukyna. CpencTsa macCUBHON ¥ XUMUYECKOM 3auThl. OUTOHIIHIBI.

PaSZ[pa)KI/IMOCTB U peryjsinvsg y Opranu3MoB. Pa3I[pa)KI/IMOCTB U peryjsinvsg y MHOT'OKJICTOYHBIX paCTeHI/II\/'I.
PocToBEIe BellleCcTBa M MX 3HAUYCHUE

4.5

MHOrokneTo4YHbIle KUBOTHBIE. B3aUMOCBSI3b 4acTel MHOTOKJIETOYHOIO OpraHu3ma. TKaHHW, OpraHbl U
CHUCTEMBI OPTraHOB MHOTOKJETOYHOro opranm3ma. Opranm3Mm Kak eawmHoe Imenoe. ['omeocras. Tkanm
JKMBOTHBIX W dYeloBeKa. THWIBI KUBOTHBIX TKAaHEH: SIHUTENHalbHAs, COCAUHUTENIbHAS, MBIIICUHA,
HepsHast. OcoOEHHOCTH cTpoeHus], GYHKIIMHA M PACIIONOKEHNS TKAHEH B OpraHax )KMBOTHBIX M YEIT0OBEKa

4.6

OpraHbl 1 CHCTEMBI OPTaHOB KUBOTHBIX. DYHKIIMK OPraHOB U CHCTEM opraHoB. Oropa Tena OpraHu3MOB.
CkeneTsl OTHOKJIETOYHBIX U MHOTOKJIETOUHBIX KUBOTHBIX. HapykHbIi 1 BHYTpeHHHI ckeneT. CTpoeHue
U THUIIBI COCJIMHEHUS KOCTEH.

JIBmkeHNE MHOTOKJICTOYHBIX JXKUBOTHBIX. IIuTanme >XMBOTHBIX. [IuTaHWE IMO3BOHOYHBIX >XHBOTHBIX.
Jpixanue xuBoTHBIX. KokHOE apixanue. XKabepHoe u JErouyHoe JAbIXaHue.
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,Z[I)IX&HI/IG IIO3BOHOYHBIX KHBOTHBIX. SBOHIOHI/IOHHOC YCIOKHCHUE CTPOCHUA JIETKUX IMO3BOHOYHBIX
JKUBOTHBIX. J[pIXaTenpHas CUCTeMa YelloBeKa. MexaHU3M BEHTHISIUY JIETKUX Y ITUI] U MJIEKOITUTAIOIINX.
Tpancnopt BEIIIECTB
y OpraHu3MoB. TpaHCHOPT BeIIECTB Yy >KUBOTHBIX. KpoBeHOcHas cucrema u e€ opranbl. KpoBeHocHas
cUCTeMa I03BOHOYHBIX JKMBOTHBIX. Kpyru kpoBooOparieHus. DBOJIOLMUOHHBIE YCIOXKHEHUS CTPOCHUS
KPOBEHOCHOI CHCTEMBI II03BOHOYHBIX JKMBOTHBIX. Bhiienenue y opranusmMoB. Brinenenue y )KUBOTHBIX.
CokparutenbHbie Bakyonn. Opransl BeaeneHus. CBsi3b MOJOCTH TeNa ¢ KPOBEHOCHOW U BBIIETUTEIbHOM
CHUCTEMaMU. B])I,Z[GJ'IGHI/IG Yy NO3BOHOYHBIX XUBOTHBIX. 3au11/1Ta Y MHOT'OKJIETOYHBIX JKMBOTHBIX. HOKpOBI)I
1 UX IIPOU3BOAHBIC.

PazpaxuMocCTh U perysauus y opranusmMoB. Pa3ipakuMocTh y OHOKIETOUHBIX OPTaHU3MOB. TaKCUCHI.
PazpaxxuMoCTb U PeryJssaiys y MHOTOKJIETOUHBIX pacTeHull. PocTOBBIE BellecTBa U UX 3HAUCHHUE.

HepeHas cuctema u pedeKkTopHas peryyisius y MHOTOKJICTOYHBIX )KUBOTHBIX. HepBHas cucrema u eé
OTZETBI. DBOIIOIOHHOE YCIOKHEHHE CTPOCHUSI HEPBHOM CHCTEMBI Y )KUBOTHBIX.

Pa3zpaboTka anroputMoB W mporpamMm s 3(QQeKTHBHON (YHKIHOHAILHOW aHHOTAIMH TEHOMOB,
TPAHCKPUITOMOB, IPOTEOMOB, MeTa00JIOMOB MUKPOOPTaHU3MOB, PACTEHHH, YKUBOTHBIX U YEJIOBEKA

OpFaHI/ISM YCJIOBCKA U €0 3I0POBLE

5.1

Opratbsl U CUCTEMbI OPraHOB YesoBeka. OTAesbl TOJIOBHOTO MO3ra MO3BOHOYHBIX KHBOTHBIX. Pediekc n
pednexropHast nyra. besycioBHbie U ycnoBHBIE pediieKchl. ['yMopanbHas peryssiius ¥ SHIOKPHHHAS
CHCTEMa JKUBOTHBIX U 4enoBeka. JKene3bl SHIOKPUHHOW CUCTEMBI M UX FOPMOHBI. JleficTBre TOPMOHOB.
B3anMoCBs3p HEpBHOW M SHIOKPHHHOW cUCTeM. [ mmortamamo-runodusapHas cuctema. Peduiekc u
pednexkTopHas ayra. besyciaoBHbIE U YCIOBHEIE PEDITIEKCHI

52

3amuTa opranu3ma ot 6ose3neid. iMmyHHas cucrema yenoBeka. KIeTOYHbIN 1 TyMOpaabHBIH HMMYHHUTET.
BpoxaéHuelil, npHOOpPEeTEHHBIH crenn(UUecKHii HWMMyHHTET. Teopus KIOHAJBHO-CENEKTUBHOTO
ummyHnutera (I1.0pnux, ®.M.bepuer, C.Tonerasa). BocnamurenbHble OTBETHI OpPraHM3MOB. Poib
BPOXKJEHHOI0 MIMMYHUTETA B Pa3BUTHH CHCTEMHBIX 3a001€BaHUIA

53

KposenocHast cucrema u e€ opranbl. Cepliiie, KpOBEHOCHBIE COCYNbl U KpOoBb. Kpyru kpoBooOpaieHus.
Pabora cepaua u e€ peryssus

54

Hpixanue yenoBeka. Auddysus razoB uepe3 MOBEPXHOCTh KJIETKH. JlpIXaTeslbHas CUCTeMa 4YeJoBeKa.
JlprxaTenbpHas HOBEPXHOCTh. Perymsiuys nprxadus. JIpIxaTeabHble 00BEMBI

5.5

HI/IHIeBapI/ITCHBHaH CUCTCMA YCIIOBCKaA. OTI[C.]'II)I IMUIICBAPUTEIIbBHOI'O TpaKTa. HI/IIIIeBapI/ITeJ'H)HLIe KCIIC3bI.
BHYTDI/IHOJIOCTHOG 1 BHYTPHUKJICTOYHOC ITHIICBAPCHHUC

5.6

IokpoBsl u ux mpousBoansie. Oprausr BeieneHus. [louku. Crpoenue u QyHKIHOHUpPOBaHHE HeDPOHA.
OunpTpanus, Cekpenus H O0paTHOE BCACBIBAHME KAaK MEXaHM3MbI Pa0OTHl OpPraHOB BBIICICHUS.
OO6pa3zoBaHHe MOYH Y YeJIOBEKa

5.7

JIBwkeHne dYenoBeka: MbllieyHas cuctema. CKelleTHbIe MBIIILI U UX pabora. CTpOCHHUE W THUIIBI
COEIMHEHUS KOCTEH

Teopust sBosonMK. Pa3BuTHE )KU3HU Ha 3emiie

6.1

OpomonnonHas teopusi Y. Jlapsuna. [Ipeanoceiiku BO3HMKHOBEHHUS JapBUHU3MA. JKU3Hb M Hay4dHas
nestenbHOCTh Y. JlapBHHAa.

,Z[BI/DKyLLII/IC CHJIbI 3BOJIIOIIMH BUJIOB I10 4. Z[apBtu (BbICOKaﬂ WHTCHCUBHOCTb Pa3MHOXCHUS OPTaHU3MOB,
HaCJICACTBCHHAA U3BMCHYHNBOCTD, 6op},63 3a CylI€CTBOBaHHE, €CTECTBEHHBINH U HCKYCCTBGHHLIﬁ OT60p).

Odopmitenne cunTeTHUecKol Teopuu 3Bomonuu (CTI). HelttpansHas Teopus sBomonuu. CoBpeMeHHas!
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IBOJIONMOHHAS OMOJIOTHs. 3HAYEHUE BONIOHOHHON TEOpHH B (POPMHUPOBAHUH €CTECTBEHHO-HAYIHOM
KapTHHBI MUPa

6.2

[omynsamust kak dneMeHTapHas eAuHHUNa 3BOMoNuHA. COBpPEMEHHBIE METOABI OIEHKH TeHETHYECKOTO
pasHooOpa3usi W CTPYKTYpbl Homyssimuii. l3MeHeHwe reHO(OHAA IOMYIBIINH KaK >SJIEMEHTapHOE
SBOJIOIMOHHOE SIBJICHHE. 3aKOH reHeTn4eckoro pasHosecus Jx. Xapnau, B. BaiinOepra.

DneMeHTapHbIe (aKTOPhl (IBWKYIIME CHIIBI) SBOJIONUH. MyTalMoHHBIN mporiecc. KomOuHaTHBHAS
W3MEHYHUBOCTb. Jlpeiid reHoB — ciryvaiiHble HeHAITPaBICHHBIC H3MEHEHUS YacTOT ajuIeiel B TIOMYJISAIHIX.
O¢dexr ocHoBatenms. Murpamun. Wzomsamms momynsnuii: reorpadudueckas (IIPOCTpaHCTBEHHA),
Ouonornyeckast (pernpoayKTUBHAS).

EctecTBennbIit 0TO0p — Hanpapmstonmid hakTop 3BoOIHA. DOpMbI €CTECTBEHHOTO 0TOOpA: IBUKYIIIHA,
CTaOMIIM3HPYIOIINH, pa3phIBatomuii (An3pynTHBHEIN). [lomoBoit oT6Op.

[TprcrocoOICHHOCTh OPTAaHU3MOB KaK PE3yJIbTaT MHKPOIBONIONWH. BO3HHKHOBEHHE HPUCIIOCOOICHUIMA
y opranu3mMoB. Apomopdo3bl H wamoamantanud. [IpuMepsl TPUCTIOCOONEHWH Yy OpraHU3MOB.
OTHOCHTENBHOCTD IPUCTIOCOOIEHHOCTH OPTaHU3MOB.

Bun, ero xputepum u cTpykrypa. BumooOpa3oBaHme Kak pe3yibTaT MHKPOIBONIONHMH. M3omsims —
KITIoueBoi  ¢aktop BUmooOpasoBamms. Ilytm u cmocoObl  BHAO0Opa30BaHMS: AIIONATPHIECKOE
(reorpaduueckoe),  cUMMaTpU4eckoe  (PKOJIOTUYECKOE),  «MTHOBEHHOE»  (TIOJHILUIOWIAM3AIINSA,
rubpunuzanus). JmuTensHOCTh SBONIOIMOHHBIX IPOIIECCOB.

MexaHn3Mbl GOPMUPOBAHUS OMOIOTHIECKOT0 pa3HOO0pasusl.
Pons  3BOMOIIMOHHONW OWONOTHM B pa3pa0OTKE HAYYHBIX METOJOB COXPaHEHHS OMOpa3HOOOpasusl.

MWUKPOIBOIIONHS U KOIBOJIOIHS MAPa3UTOB U WX X035€B. MeXaHUu3Mbl ()OPMHUPOBAHUS YCTOWIHBOCTH K
aHTHOMOTHKAM H CIIOCOOLI OOPLOBI ¢ HEH

6.3

MeTozpl 3y4eHus: MaKpodBOIIOLWH. [laleoHTOIOrnYecKre METO bl M3yUeHHS 3BOIIOIMH. [lepexomHbie
(hopMBbI U PUITOTEHETHYECKHUE PS/IBI OPTaHU3MOB.

Buoreorpaduueckne MeToasl n3ydeHus somonun. CpaBHeHHE GIIOPH! U (PayHBI MATEPUKOB U OCTPOBOB.
Buoreorpaduueckue obmactu 3emin. BUabI-9HACMUKH U PEITUKTHI.

OMOPHOIIOTHYECKIE M CPAaBHUTEIHFHO-MOP(HOJIOTHISCKAE METOABI M3y4YeHHUs dBONIONMHU. |'eHeTnueckue
MEXaHWU3Mbl 3BOJIOIMM OHTOTCHE3a W TIOSABJICHHUS OSBOJIIONMOHHBIX HOBIIECTB. ['OMOJOTHYHBIE U
AHAJIOTUYHBIC OpraHbl. PyJauMeHTapHble OpraHbl ©  aTaBU3Mbl. MOJEKYISPHO-TEHETHYECKHE,
OMOXMMHUYECKHE U MaTEMAaTUYECKHE METO/Ibl U3YUCHHUS HBOMOLUH. ['oMoornunbie reHsl. CoBpeMeHHbIE
METOJIbl TIOCTPOCHUS (PUITOTEHETHYECKUX JIePEBLEB.

XpOMOCOMHLIe MyTalli U 3BOJIIOLHSA TEHOMOB.

OO0mue 3aKOHOMEPHOCTH (TpaBWiia) SBOMIONUH. HeoOpaTUMOCTh IBOMIONUK. ANAaNTHBHAS pPaHallvs.
HepaBHOMEPHOCTE TEMIIOB YBOJIIOIHMHT

6.4

Hay4uHple THIOTE3BI HPOUCXOXKACHUS XHM3HM Ha 3emie. AOHoreHes W maHcrepMmus. JloHaydHBIE
MPEACTABICHUS O 3apOXKICHUN XHU3HU (KpearlioHu3M). [ HIIoTe3a MOCTOSHHOTO CaMO3apOsKACHHS SKU3HH
n e€ omnposepkenre onbitamMu D. Penu, JI. Cnmayurannanm, JI. Ilactepa. IlpoucxokaeHue >KM3HH U
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acTpoOnOJIOTHSL.

OCHOBHBIE 3TaIlbl HEOpraHW4eckol 3Bomonuu. [IanerapHas (reojoruyeckas) SBOJIOIHUSL. XUMHUECKas
3BOIIIOLIMS. AOWOTEHHBI CHHTE3 OpPraHWYecKHX BellecTB u3 HeopraHmueckux. OmbiT C. Mumnepa
u I'. FOpu. O6pa3oBanue nonumepos u3 MoHomepoB. KoanepsarHas runoresa A.M. Onapuna, runoresa
nepBuyHoro OynboHa Jlx. XonmaelHa, reHeruyeckass rumnoreza . Mémnepa. PuGosumbr (T. Yek) u
runore3a «mupa PHK» V. I'mnbepra. @opmupoBaHue MeMOpaH U BOSHUKHOBEHHE POTOKIIETKH.

Hcropus 3emiu u MeTo/bI €€ H3ydeHHUs. Ickonaemble OpraHuIecKie OCTaTKH. [ eOXpOHOIOrHs 1 €€ METOABL
OtHocuTenbHas U A0COMI0THASI FEOXPOHOIOrUs. I 'eoxpoHoIorudeckas Kasua: 30HbL, 3pbl, IEPUOABL, ATIOXH.

Hauanbuble »Tanbl opraHudeckod 3Bomronuu. [losiBieHHME U 3BOJIOLMS TEPBBIX KIETOK. DBOIIOIUS
MeTabonu3Ma. Bo3HuKHOBeHHE MepBbIX dKocucTeM. COBpeMEHHbIE MUKPOOHBIE OUOTIIEHKH KaK aHaJIor
nepBhIxX Ha 3emie coobmiecTB. CTpoMaToauThl. [IpokapUOTHI U 3YKapUOTHI.

IpoucxoxaeHue sykaproT (cuMOuoreHes). DBOJIOIMOHHOE TPOUCXOXKICHUE BUPYCOB. [IporcxoxkieHne
MHOT'OKJIETOYHBIX OPraHU3MOB. BO3ZHUKHOBEHHE OCHOBHBIX TPYIIT MHOTOKJIETOYHBIX OPraHU3MOB.

OCHOBHBIC 3TaIbI YBOJIONNH BEICHINX pacTeHuil. OcHOBHBIE apoMopdo3s! pacTeHnit. Bbixos pacTeHuil Ha
cyury. IlosBiaeHue copoBbIX pacTeHuil U 3aBoeBaHue UMHU cymu. CeMeHHbIe pacTeHus. [IpoucxoxaeHue
LBETKOBBIX PACTEHUI.

OCHOBHBIE 3Tarbl IBOJIOIUH XUBOTHOTO MUpa. OCHOBHBIE apoMop(h03bl KUBOTHBIX. Bennckas ¢ayHa.
KemOpuiickuii B3pbIB — TIOSIBIICHHE COBPEMEHHBIX THIOB. [lepBble XOp0BbIe KUBOTHBIE. JKU3Hb B BOJE.
OBomonusa M03BOHOYHBIX. [Ipoucxoxnenne ampuouil u pentunuii. [IpoucxoxaeHne MIEKOIHTAIOLINX
u rrrui. [IpuHnmn krogeBoro apomopdoza. OcBoeHNe 0eCII03BOHOYHBIME 1 TIO3BOHOYHBIMH KUBOTHBIMH
CYyIIIH.

Pa3Butue xu3HM Ha 3emiie MO 3paM U MepuoaaM: apxei, MPOTEepOo30H, Majaeo30i, Me3030i, KalHO30M.
OO0mas XapakTepUCTHKa KIIMMaTa W TeoJIOTMYeCKHX mporieccoB. [TosBIeHHe M paciBeT XapaKTEPHBIX
OpraHu3MOB. YTIIeoOpa3oBaHUe: ero YCIOBUS U BIIMSHUE HA Ta30BbIN COCTaB aTMOC(EpHI.

MaccoBbie BBIMHUpaHHUS — SKOJOTHYECKHE KPHU3UCHI mpomuioro. [IpudMHBI W CIENCTBUS MAaCCOBBIX
BhIMUPaHH. COBPEMEHHBIN YKOJIOIMUECKHM KPU3KC, €r0 0COOCHHOCTH

6.5

Pasmenst u 3amaun  aHTpomnoiyorud. Metoapl aHTpornosiorud. CTaHOBJIEHHE TNPEACTaBICHUH O
MIPOUCXOXKIEHNUH YesoBeka. COBpeMEHHbIE HayUHbIEe TEOPHU.

CXOZ[CTBO YeJIoBeKa C KUBOTHBIMH. CHCTEMAaTHUECKOE ITOJI0KCHHE YeIOBEKa. CBI/IZ[@TCJ'IBCTBa cXoacTBa
YCJIOBCKA C  JKHUBOTHBIMMU: CpaBHI/ITeJ'IBHO-MOp(l)OJ'IOl"I/I‘-IeCKI/Ie, 3M6pI/IOHOFI/I'-ICCKI/Ie, (1)I/ISI/IOJ'IOFO-
6I/IOXI/IMI/I‘-IeCKI/Ie, ITOBCACHYCCKHC. Ot1nnumst 4YeyioBeKa OT JKMBOTHEIX. HpHMOXO)K,Z[eHI/Ie 1 KOMIIJICKC
CBsA3aHHBIX C HUM IIPU3HAKOB. Pa3BuTHe roj0BHOTO MO3ra U BTOpOﬁ CHTHAJIbHOU CHCTEMBI.

Hemwxymme cuiabl  (pakTopel) aHTpOMOreHe3a: OHONOrHYecKHe, cormansHbie. COOTHOIICHHE
OMOJIOTHYECKHX M COIIMATIbHBIX (DaKTOPOB B aHTPOTIOTEHE3E.

OCHOBHBIE CTaJUM AHTPOIOreHe3a. ABCTPAJIONUTEKU — ABYHOTHE NPEAKH Jroaed. UeloBeK yMemnbli,
MIEpBBIE M3TOTOBICHUS OPyIHN Tpynaa. YemoBeK MPSMOXOOSIIMM W MEPBBIM BBIXOJ JIOJCH 3a MPEAeIIbl
Adpukn. YenoBek reimaens0eprckuii — OOMMHA NPENOK HEaHIEPTAILCKOTO YeIOBEKa W YeJOBeKa
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pazymHoro. YenoBek HeaHAEPTAIbCKUI Kak BUJ JIOJEH XOJIOAHOrO KiuMmaTa. UenoBeK pa3yMHBIN
COBPEMEHHOTO THUIIA, IEHUCOBCKUI YEJIOBEK, OCBOCHHUE KOHTUHEHTOB 3a NpenenaMu AQpUKH.

OBOJIONHS COBPEMEHHOTO 4YeloBeKa. EcTecTBeHHBIN O0TOOp B MOMySAIMAX UesloBeKa. MyTalmOHHBIH
npouecc u noaumophusM. IlomynsioHHbIe BONHEL, Apeid reHoB, Murpanus U «3QpQeKT OCHOBATEIND) B
HOMYJISIIUSAX COBPEMEHHOTO YEI0BEKa.

Yenoseueckue pacwl. [loHsTHe o pace. bombiume pacel: eBporneowaHas (€BpaswiicKas), aBCTpalo-
HerpouHas (3KBaTOpHajbHAsA), MOHTOJIONIHAS (a3MaTCKO-aMepuKaHCKasi). Bpems u myTu pacceneHus
YyeloBeka MO IUlaHeTe. EJIWHCTBO uenoBeyeckux pac. HaydHas HECOCTOATENBHOCTb pacu3Ma.
IIpucnoco6neHHOCTh YelloBeKa K pa3HbIM YCJIOBUSAM OKpy»Karoliel cpeabl. BinusHue reorpaduueckoii
cpenbl U apetida reHoB Ha MOP(OJIOTHIO M (DU3HOIOTHIO YSIIOBEKa

DKOCUCTEMEI H IPUCYIIUEC UM 3aKOHOMEPHOCTHU

7.1

Paznens! u 3agaun sxooruu. CBA3b HKOJIOTUH € APYTUMH HayKaMH.

Mertons! 3xonorun. IlomeBsie HaOMIOACHIS. DKCIIEPUMEHTHI B 3KOJIOTHH: MPUPOIHBIE U JIAOOpaTOpHEIE.
MogenupoBanue B 3KOJOTMM. MOHUTOPUHI OKpYXarolllell Cpenbl: JIOKAJIbHBINA, PETMOHANbHBIM U
rJ100aNIbHBII

7.2

Dkosoruyeckue (GakTopsl U 3aKOHOMEPHOCTHU HX AeiicTBusA. Knaccudukanus skonorndecknx GpakTopos:
abuoTHuyeckue, OMOTHYECKHE, aHTpomoreHHsle. OOIIME 3aKOHOMEPHOCTH JEHCTBUSA SKOJIOTHYECKHX
takropo. IlpaBuno munumyma (K. Ilnpenrens, FO. JIubux). ToxepaHTHOCTb. OBPHUOMOHTHBIE U
CTEHOOMOHTHBIEC OPTaHU3MBI.

Abuorudeckue (akropbsl. CBeT kak skosorudeckuil paxrop. [eiicTBue pa3HBIX y4acTKOB COJHEYHOIO
CIEeKTpa Ha OpPraHMU3Mbl. DKOJOTMYECKHE TPYINIbl PACTEHUH M YKUBOTHBIX IO OTHOLIEHHIO K CBETY.
CurnanpHas pojib cBeta. PoTonepuou3M.

Temmneparypa kak 3Kojoruueckuii ¢akrop. JeicTBue TemmnepaTypsl Ha opraHusMsbl. [loiikunoTepmHbie
Y TOMOHOTEPMHBIE OPraHU3Mbl. DBPUTEPMHBIE U CTEHOTEPMHBIE OPTaHU3MBI.

BraxxHOCTh Kak 3KOJOTHMYECKHUI (l)aKTOp. HpI/ICHOC06J'IeHI/I$[ paCTeHI/Iﬁ K TO0AACPXKXaHUKO BOIAHOI'O
OaraHca. KJ'IaCCI/I(i)I/IKaLII/ISI paCTeHI/II\/'I 110 OTHOIICHHUIO K BOJE. HpI/ICHOCO6J'IeHI/I$I JKHUBOTHBIX K U3MCHCHUIO
BOJHOI'O peKHMa.

Cpezu)l oOuTaHus OpraHu3MOB: BOJHasl, Ha3€MHO-BO3yIllIHasA, ITOYBCHHAas, FJ'IY6I/IHH8.$I noAIrno4YBCHHAA,
BHYTPUOPraHU3MCHHAasA. DU3UKO-XUMUYECKHUE OCOOCHHOCTH cpea ooHuTaHusA OpTraHHu3MOB.
HpI/ICHOCO6HeHI/IH OpTraHHU3MOB K )XU3HHU B pa3HbIX Cpeaax.

buonoruyeckue PUTMBI. BHemnue wu BHYTPCHHHUE pPUTMBI. CYTO‘{HLIG U TOAWYHBIC PHUTMBIL.
HpI/ICHOCO6HCHHOCTL OpraHu3MOB K CC30HHBIM U3MCHCHUAM YCHOBI/Iﬁ JKH3HH.

Kuznennsie Qopmbl opranuzmoB. [lonarue o xusHeHHOH (opme. KuzHeHHble (HOPMBI pacTeHHI:
JepeBbs, KYyCTapHUKH, KYCTApHUYKH, MHOTOJETHUE TpaBbl, OJHOJIETHHE TpaBbl. JKu3HeHHbIE (HOPMBI
JKUBOTHBIX: THIPOOUOHTEI, T€OOUOHTHI, a9pOoOHOHTEL. OCOOEHHOCTH CTPOCHUS B 00pa3a KU3HH.

Bbuotnueckue daktopsl. Buapl OMOTHUECKUX B3aMMOACUCTBUI: KOHKYPEHLIUS, XUIIIHUYECTBO, CHUMOHO3 U
ero (opmel. [Tapa3zutusm, Koonepalus, MyTyaan3M, KOMMEHCAIN3M (KBapTUPAHTCTBO, HAXJICOHHYECTRO).
Herpoduueckue B3ammonercTBus (Tonmmdeckue, dhopuueckue, Gadpudeckue). 3HadyeHHe OHOTHYECKHX
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B3aUMOJAEHCTBUI MJIs1 CYIIECTBOBAaHMS OPIaHM3MOB B cpeAe oOuTaHus. I[IpHHIMI KOHKYPEHTHOTO
UCKIIIOYEHUS

7.3

OKOJIOTHUECKHE XapaKTepUCTUKU mnomynasiuu. [lomymsmus kak Ouonorumdeckas cucrema. Pomb
HEOJIHOPOJHOCTU CpeJibl, Pu3ndecKkux OaphbepoB M OCOOEHHOCTEH OMOJOTMU BUIOB B (HOPMHUPOBAHUH
MPOCTPAHCTBEHHOW CTPYKTyphl monyisinuid. OCHOBHBIE TIOKa3aTeiad TMOMYJSIUW: YHUCICHHOCTb,
IUIOTHOCTh, BO3PACTHAsl W TIOJOBas CTPYKTYpa, POXKAAEMOCTh, MPHUPOCT, TEMIT POCTa, CMEPTHOCTb,
MUTpaIys.

Okonoruueckas CTpyKTypa nonmyasuud. OLeHKa YMCIEHHOCTH HOMyIauuy. JJuHaMuKka nomyJsiiuu U eé
perymsnus. buotndeckuit moTeHIMan MOMyNAnnd. MoJenupoBaHHE IUHAMHKH MOMymaiud. Kpussie
pocTa YHCICHHOCTH HOmynsnud. KpuBble BBDKMBaHUSA. Peryisimus YHCIEHHOCTH IOMYJIALUHA: POJb
(haKTOpOB, 3aBHUCAIIMX M HE 3aBHUCSIIMX OT IUIOTHOCTH. ODKOJIOTMYECKHE cTpareruu BHAOB (r- m K-
CTpaTerun).

[onstre 06 sxomorndeckoil Hume Buaa. MectoobnuTtanue. MHOTOMEepHast MOZEINb 3KOJIOTHIECKOI HUIIH
k.M. Xarunncona. Pazmepsl sxonorndeckoil Humu. IlorennuanbHas U peanu3oBaHHas HULIH.

Bun kak cucrema momymsinuii. Apeansl BUIOB. BUIBI U WX JKU3HEHHBIE CTPATETHH. 3aKOHOMEPHOCTH
MOBEJIEHNSI 1 MUTPAIIMH KUBOTHBIX. BHOJIOrHYecKre HHBA3HH Yy KEPOIHLIX BU0B

7.4

CoolmectBa oprann3MoB. bruoneno3 um ero crpykrypa. CBA3m MeXIy OpraHu3MaMH B OHOIIEHO3e.
OkocuctemMa Kak OTKpbITasg cuctema (A./Dx. Tencnm). DyHKIMOHAIBHBIE OJOKHM OpPraHM3MOB B
9KOCHUCTEME: NTPOAYIEHTHI, KOHCYMEHTHI, peayleHThl. Tpoduueckue ypoBHH. Tpohuueckue Ienu U CeTH.
Abuotnyeckue 0s10ku sKocucTeM. [10uBBI U MBI B 3KOcHCTeMaxX. KpyroBopoT BemecTB U MOTOK SHEPTUU
B BKOCHCTEME.

OCHOBHbIE MOKa3aTeNnud 3KOCUCTeMBbl. bromacca M HpPOAYKIHMSA. DKOJOTMYECKHE MHPaMHIbl YHCEl,
6MOMACCHI U SHEPTHH.

HarpaBneHHbIe 3aKOHOMEPHBIE CMEHBI COOOIIECTB — CyKIeCcCHH. [IepBUYHbIE ¥ BTOPHYHBIE CYKIIECCHH H X
NPUYUHBL. AHTPOIIOTEHHBIC BO3JACHCTBUS Ha cyKreccuu. KimmmakcHoe coobiiecTBo. bropasHoobpasue u
HOJIHOTa KPyTOBOPOTA BEIIECTB — OCHOBA YCTOWYMBOCTH COOOILIECTB.

ITpupoHble 5KOCUCTEMBI. AHTPOIIOT€HHBIE YKOCUCTEMBI. ATpodkocucTeMa. ArpoueHos. Pasnnuusa mexny
AQHTPOIIOI€HHBIMU U IIPUPOJIHBIMU 3KOCUCTEMAMU.

Ypboskocucremsl. OCHOBHBIE KOMIIOHEHTHI — ypOoskocmcteM. lopoackas duopa u  dayHa.
CuHaHTpoONM3aIMs TOPOACKOHN (ayHbL bruonorndeckoe u X03HCTBEHHOE 3HAUCHHE arpo’KOCHCTEM H
ypOoskocucTeM. 3aKOHOMEPHOCTH (HOPMUPOBAHHS OCHOBHBIX B3aUMOJICHCTBHIA OpPraHU3MOB B
9KOCHCTEMAX.

IlepeHoc 3HEPTUH U BEMIECTB MEXLY CMEXHBIMU 3KOCUCTEMaMHU. Y CTOWYMBOCTh OPTraHU3MOB, MOMYJISIIUI
1 HKOCHCTEM B YCIOBHSAX ECTECTBEHHBIX M aHTPOIIOT€HHBIX BO3/ICHCTBUI

7.5

Buocdepa — obmennanerapuas 060mo4ka 3eMid, Tlie CyLIIeCTBYET MJIM CYIIECTBOBAJA KHU3Hb. Y UCHUE
B.U. Bepuanckoro o 6uochepe. O6nactu 6uochepsl u e€ cocraB. JKuBoe BeiecTBO Ouocdepsl U ero
(hYHKIHH.

3aKOHOMEPHOCTH cyiecTBoBaHUs Ouochepbl. Oco0eHHOCTH OHocdephl Kak TIo0anbHON IKOCHCTEMBI.
JuHamudeckoe paBHOBecHe B Onocdepe. KpyroBopoTs BEIIeCTB ¥ OMOTe€OXUMHYESCKHE ITUKIIBL (YIIISpoa,
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a3oTta). PUTMUYHOCTS sIBIEHUI B 6uochepe.

3oHanbHOCTE OMocdepbl. [lonstTne o Oumome. OCHOBHbIE OWOMBI CyIIM: TYHIpa, XBOWHBIC Jieca,
CMEIIaHHBIC W INPOKOIMCTBEHHBIC JIeCa, CTEIH, CABAHHBI, TyCTHIHH, TPOIHUYCCKHE JIeCa, BBICOKOTOPBSL.

KinmMat, pacTuTeNnbHbIN U 5KUBOTHBII MUpP OMOMOB CYIIH.

CTpyKTypa U (DYHKIMS KUBBIX CUCTEM, OLIEHKA MX PECYPCHOI'0 MOTEHIMAIA U OHOChepHBIX (DYHKIMI

DKoJoTHUeCKHe KPU3UCH U NX IPHYUHEL. Bo3neiicTBue yenoBeka Ha 6noctepy. 3arpsisHEHNE BO3IYIITHOM
cpenbl. OxpaHa Bo3ayxa. 3arps3HeHre BOJHOM cpenbl. OXpaHa BOAHBIX pecypcoB. PaspyiieHue moussbl.
OxpaHa oUBEHHBIX pecypcoB. MI3MeHeHue Kkiumara.

76 AHTpPOIIOI€HHOE BO3/IEUCTBUE HAa PaCTUTEIbHBIN U XKUBOTHBIN MUp. OXpaHa pacTUTEIBHOIO U JKUBOTHOT'O
’ mupa. OCHOBHBIC NPUHLUIBI OXpaHbl mpupoasl. Kpacuelie kHuru. Ocobo oxpaHseMmble TPHPOIHBIC

tepputopuu (OOIIT). boraHnuyeckue caabl ¥ 300JI0THUCCKHUE TTAPKH.

OCHOBHEBIE TPUHITUIIBI yCTOfI‘IPIBOFO pa3BUTUA YCJIOBCUYCCTBA u TIPpUPOELI. PaHI/IOHaJ'II)HOG

IPUPOAOIOIE30BAHKME U COXPAHEHHE OHMOIOTHYECKOT0 Pa3HO00pa3Hst 3eMIH

YYEBHO-METO/IMYECKOE OBECIEYEHUE OBPA30BATEJLHOIO
MPOLIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJIS1 YYEHUKA

* buonorus. buonornueckue cucteMsl U MPOLECCHE; yrayOnenHoe ooyuenue, 10 kmacc/
TepemoB A.B., IletpocoBa P.A. OGuiecTBO ¢ OrpaHMuYeHHON OTBETCTBEHHOCTHIO « O]
MHEMO3HNHA»

* buonorus. buonornyeckue CUCTEMbI U TIPOIIECCHI; YIayOiieHHoe o0yuenue, 11 kimacc/



TepemoB A.B., IletpocoBa P.A. OG1iecTBO ¢ orpaHM4eHHON OTBETCTBEHHOCTHIO « MOL]
MHEMO3HUHA»

METOJIUYECKHUE MATEPHUAJIBI JJIS1 YUYUTEJIA

HUPPOBBIE OBPA30BATEJIBHBIE PECYPCbBI U PECYPCBI CETHU
HUHTEPHET

1. [Inatrpopma OGaHKa TPEHUPOBOYHBIX 3aJaHUM JJIsS MOATOTOBKH K TECTHPOBAHUIO
GbyHKIIMOHATBHOM IPaMOTHOCTH oOy4arommxcs https:/fg.resh.edu.ru

2. Ioptan «Poccwuiickas snexkTpoHHas mkosay https://resh.edu.ru

3. HaBurarop HAYYHO-METOINYECKUX pa3paboTok
https://apkpro.guppros.ru/navigator/

4. bubnuoteka udpoBOro 06pa3zoBaTeIbHOr0 KOHTEHTa https://urok.apkpro.ru

5.Ilopran ®I'BHY «®DenepanbHblii UHCTUTYT NEAArOTUYECKUX U3MEPEHUIN»
https:/fipi.ru

6. l'ocynapctBenHass  uHpopManmoHHass cuctema «CoBpeMeHHas IU(ppoBas
obpaszoBarenbHas cpena» https://online.edu.ru

7. https://edsoo.ru/metodicheskie-materialy
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