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CocraBnena B coortBercTBHH ¢ QelepaibHbIM TOCYIAPCTBEHHBIM 00PA30BaTEIBHBIM
CTaHIapTOM cpeziHero oduiero oOpazosanus 1o 6Hoaoruu (yriiyOaeHHBIH ypoBeHb) (MpeIMeTHas
obnactb «EcTecTBeHHO-HayuHble npeaMeThi») 11 10-11 kiaccoB 06pa3zoBaTeIbHbIX OPraHU3aLHii.
OenepanbHOll 06pa3oBaTeIbHON MPOrPaMMbl OCHOBHOTO 00iuero obpasosanus. PenepaibHOl
paboueit nporpaMmoii 1o yueGHOMY mpeaMety «Buomorusy.

YueOuuk: buonorus. buonoruyeckne cucreMbl M npomecchl. 10 Kimace:  yueGHHK  uist
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MNOSICHUTEJIBHAS 3AITUCKA

[Tporpamma o yuebHomy npeamery «buonorus» (nanee - OUONOTHs) HA YPOBHE CPEIHErO
obmiero oOpazoBanus pa3padorana Ha ocHoBe DeaepanbHOro 3akoHa otT 29.12.2012 Ne 273-03 «O6
obpazoBanuu B Poccuiickoit denepanuny, ®I'OC COO, KoHuenmuu mpenogaBaHus y4eOHOTO
npeamera «bronorus» u OCHOBHBIX MOJOXKEHUH (enepanbHoil paboueii mporpaMMbl BOCITUTAHHUS.

Cormacao nonoxerussM GI'OC COO mnpodunsHble y4eOHBIE MpPEIMETHI, HM3ydaeMbIe Ha
yrayOn€HHOM YpOBHE, SIBISIOTCS criocoOoMm nuddepeHmanmm oOy4eHHs Ha YPOBHE CpPEIHETO
o0miero o0pa3oBaHHsS U TNPU3BAHBI OOECHEUUTH MPEEMCTBEHHOCTh MEX]y OCHOBHBIM OOIIKM,
CPeIHHUM OOIIMM, CPETHUM MPO(ECCHOHATFHBIM U BBICHIMM 00pa3oBaHuEeM. B TO jxe BpeMst KakK bl
U3 OTUX Y4YEOHBIX TPEAMETOB JIOJDKEH OBITh OpPHUEHTUPOBAH Ha MPUOPUTETHOE pEIlICHUE
00pa3oBaTeNbHBIX, BOCIUTATENBHBIX W PA3BUBAIONINX 33734, CBSA3aHHBIX C NpoQopHeHTanuen
00y4aromuXxcs ¥ CTUMYJIHPOBAHUEM HHTEepeca K KOHKPETHOM 00J1acTH HAyYHOTO 3HAHUS, CBA3aHHOTO
¢ OHoIOTHEH, MEIUIIMHOM, YKOJIOTHEH, TICUXOIOTHEH, CIOPTOM MJIM BOSHHBIM JICJIOM.

[Tporpamma no yueOHOMY mpenmeTy «buonorusy» naét mpeicTaBieHHE O LEIH U 3aJadax
u3ydeHusi yueOHoro npeamera «buonorus» Ha yriyOIEHHOM YpOBHE, ONpeneNseT o0s3aTeabHOoe
(MHBapuaHTHOE) TMpPEIMETHOE COACpXKaHHe, €ro CTPYKTYpUpOBaHUE IO pa3jieiaM U TeMmaw,
pacnpeenenre no KiaccaMm, peKOMEHyeT MOCIe10BaTeIbHOCTh U3YyUEHHs] y4ueOHOro MaTepuania ¢
y4ETOM MEXIPEIMETHBIX U BHYTPUIIPEIMETHBIX CBSI3€H, JJOTUKU y4eOHOTO mpoliecca, BO3PaCTHBIX
ocobeHHocTel oO0yyaromuxcs. B mporpamme 1o 600Uy peanu3oBaH MPUHIUI IPEEMCTBEHHOCTH
C wu3yyeHHWeM OHWOJIOTMM Ha YpPOBHE OCHOBHOrO oOmero oOpa3oBaHus, Oyarogaps dYemy
IPOCMATPUBAETCS HAIPABJICHHOCTh Ha TMOCJEAYyIOllee pa3BUTHE OHOJOTMYECKUX 3HAHUM,
OpPUEHTHPOBAaHHBIX Ha (POpPMUPOBAHHE ECTECTBEHHO-HAYYHOTO MHPOBO33PEHHUS, 3KOJIOIMYECKOIO
MBIIUIEHUS], IPECTABICHUN O 3J0POBOM 00pa3e ’KU3HH, HAa BOCIIUTaHHE OEPEeKHOr0 OTHOIIECHHUS K
OKpy’Karolled HpuUpoJHOM cpene. B mporpamMMe mo OHONOrMM Takke MOKa3aHbl BO3MOXKHOCTHU
yuebHoro mnpeamera «buonorus» B peanuzanuu TpedoBanuit ®I'OC COO kx mnnaHUpyeMbIM
JUYHOCTHBIM, METANpeAMETHBIM M MPEAMETHBIM pe3ylbTataM OOydeHHs U B (HOPMHUPOBAHHH
OCHOBHBIX BUJIOB y4€OHO-TIO3HABATENbHOM JEATEIbHOCTH 00YUYaIOIIUXCSI IO OCBOEHUIO COJEPKAHUS
Ouosornyeckoro oopazoBaHus Ha YpOBHE CpeTHEro 0011ero oopa3oBaHusl.

VY4eOHnbiii npenmer «buonorus» Ha ypoBHE CpeqHEero ooumero oOpa3oBaHMs 3aBeplIacT
O6uonornyeckoe oOpazoBaHME B IIKOJE M OPHEHTUPOBAH Ha PACIIMPEHUE M YIiIyOJieHHe 3HaHUH
00y4aromuxcs 0 )KUBOM MPUPOJIE, OCHOBAX MOJIEKYJISPHON U KJIETOUYHOM OMOJI0Tuu, SMOPUOIOTHH U
OMOJIOTUHU Pa3BUTHS], TEHETUKH, CEJIEKIIMU, ONOTEXHOJIOTUH, SBOJIIOLIMOHHOTO YYEHHS U SKOJIOTHH.

Uzyuenue yueOHoro mpenmera «buonorus» Ha yriyOJIeHHOM YpPOBHE OPHEHTHPOBAHO Ha
MOJArOTOBKY 00Y4YaIOLINXCS K MOCIEAYIOMIEMY MOTYYSeHUIO OMOJI0rHYecKoro o0pa3oBaHus B By3ax U
OpraHM3alusaX cpenHero npodeccnoHaabHOro 00pazoBanusa. OCHOBY €ro CoJep>KaHusl COCTaBISET
cucreMa OMOJIOrMYEeCKHX 3HAHUH, NOTYYEHHBIX MPU U3yYEHUN 00YYaIOUIMMHUCSA COOTBETCTBYIOIINX
CHUCTEMaTUYECKUX pa3/esioB OMOJOTMH Ha YpPOBHE OCHOBHOTO 00miero ooOpaszoBanus, B 10-11
KJlaccax 9TH 3HAHMA MOJy4aroT pa3BuTHe. Tak, paCIIUpeHbl U yriyOaeHbl OMOIOTHYeCKUe 3HAaHUS O
pacTeHHUsX, )KUBOTHBIX, TPH0Oax, OaKTepHsIX, OpraHu3Me ueIoBeKa, OOIINX 3aKOHOMEPHOCTAX JKU3HHU,
JIOTIOJTHUTEILHO BKJIIOYEHBI OMOJOTMYECKHE CBEJCHMS IMPHUKIAAHOTO M IOMCKOBOTO XapakTepa,
KOTOpBIE MOKHO MCIIOJIb30BaTh KaK OPHUEHTUPHI /IS TTOCIIENyIoNIero Beidopa npodeccun. BozmoxHa
TaKXKe MHTerpanus OHOJIOIMYECKMX 3HAaHUM C COOTBETCTBYIOIIMMH 3HAHHUSMH, MOTYYEHHBIMU
00ydJaronMucs Mpu U3ydeHUu GU3NKUA, XUMHUH, TeoTpaduu 1 MAaTEMAaTHKU.

CrpykTypa nporpaMmmsl 1o yueOHoMy mpeamery "buomnorus" oTpaxaer CHCTEMHO-YPOBHEBBIN
U DBOJIIOLMOHHBIA MOAXOJbl K H3yueHuio Ouosoruu. COrjacHO MM, H3Y4YalOTCs CBOWCTBA U
3aKOHOMEPHOCTH, XapaKTEepPHBIC UIsl JKUBBIX CHUCTEM DPA3HOTO YPOBHS OPraHU3aIMH, 3BOJIOIHUU
OpPraHWYECKOT0 MHpa Ha 3emiie, COXpaHEeHUsI OMOJIOTHYECKOTO pa3sHooOpas3us rmiaHeTsl. Tak, B 10
KJIacCe€ M3YYaloTCS OCHOBBI MOJIEKYJISAPHOW M KJIETOYHOH OHMOJOrMH, SMOPHONIOrMH U OMOJOTHU



Pa3BUTHSL, TEHETHKH U CEJICKIIUH, OMOTEXHOJIOTHH U CHHTETUYECKON OMOJIOTHH, aKTyaIU3HPYIOTCS
3HaHUS 00ydarolMXcsl 1Mo OOTaHMKE, 300JI0I'MH, aHATOMUHM, (u3noaoruu yeioBeka. B 11 kmacce
U3y4aloTCsl SBOJIIOLIMOHHOE YYEHHE, OCHOBHI 9KOJIOTHUHU M yueHHe o Ouocepe.

Vuebublii npenmer «buosorus» npu3BaH 00€CHEUUTh OCBOECHUE OO0YYarOLIUMHUCS
OMOJOrMYECKUX TEOPUI U 3aKOHOB, U], IPUHLUIIOB U IIPaBUI, JIEXKAIIUX B OCHOBE COBPEMEHHOMN
€CTECTBEHHO-HAYYHOW KapTUHBI MUpA, 3HAHUH O CTPOEHUH, MHOI000pa3uu U 0COOEHHOCTSIX KIIETKH,
OpraHusMa, IMONYJALHH, OHOLEHO03a, DKOCHUCTEMBl, O BBIIAIOIIMXCS HAYYHBIX JAOCTHIKCHMSIX,
COBPEMEHHBIX HCCIIEZIOBAHUSAX B OMOJIOIMHU, NPUKIAAHBIX acleKTax OMOJOruyeckux 3HaHui. Jls
Pa3BUTHS U MOJIZIEPKaHUS HHTepeca 00yJaromuXxcsi K OMOJIOTUH HapsALy CO 3HAUYUTEIbHBIM 00bEMOM
TEOPETUYECKOI0 MaTepualla B COAECPKaHUM IPOTrPaMMBbI 110 OMOJIOIHHU MPETyCMOTPEHO 3HAKOMCTBO
C UCTOpUEN CTAaHOBJICHUS U Pa3BUTUS TOW WM MHOM 00JaCTH OMOJIOTHH, BKJIa/I0M OT€YECTBEHHBIX U
3apyOeKHBIX YUEHBIX B pellICHHE BXKHEUIIMX OMOJIOrMUECKUX U 3KOJIOIMYECKUX MPOOIeM.

[lenp m3ydenus yuyeOHoro npeamera «buosnorus» Ha yriayOnEHHOM YpOBHE — OBJIAJICHHE
00y4aroIUMUCS 3HAaHUSIMU O CTPYKTYPHO-(YHKIIMOHAJILHON OpraHU3aluy )KUBBIX CUCTEM Pa3HOTO
paHra u npuOOpeTeHHWe YMEHUM UCIOJIb30BaTh 3TH 3HaHMS B (OPMUPOBAHUMU HUHTEpeca K
ornpenenéHHON 00s1acTh NpodeCCUOHATIBHOMN 1eATeIbHOCTH, CBA3aHHON ¢ OMOJIOTHel, WilK K BBIOOPY
y4eOHOTO 3aBeIeHUs TS TPOAOIDKEHHS OMOJIOTMYECKOr0 00pa3oBaHMs.

JocTiwxkenne nenn usydeHus ydeOHoro mpeamera «buonorus» Ha yriyOn€HHOM ypOBHE
o0ecrnieunBaeTcs PeIICHUEM CIIEIYIOIUX 3a1au:

OCBOCHME O0YYarOIUMUCS CUCTEMbI OMOJOIMUYECKUX 3HAHHUM: 00 OCHOBHBIX OMOJIOTHYECKUX
TEOpUSAX, KOHLEIMIMUAX, TUIOTe3aX, 3aKOHAaX, 3aKOHOMEpPHOCTAX M MpaBWiIaX, COCTABIISIFOIIMX
COBPEMEHHYIO €CTECTBEHHO-HAYUHYIO KapTUHY MUpPA; O CTPOSHUH, MHOT00Opa3uu 1 0COOEHHOCTSIX
OMOJIOTMYECKUX CHUCTEeM (KJIETKa, OpTaHu3M, IMOMYJAIMs, BHJA, OHOTreoleHo3, Ouocdepa); o
BBIJIAIOIINXCSI OTKPBITUAX U COBPEMEHHBIX HCCIEIOBAHUAX B OMOJIOTHH;

03HAaKOMJIEHHE O0YUaIOIUXCsl ¢ METOJaMU MIO3HAHUS JKUBOM MPUPOBI: UCCIIE0BATEILCKUMU
METOaMHU OMOJIOrMYECKUX HayK (MOJIEKYJIIPHOM U KJIIETOYHON OMOIOTUH, SMOPHOIOTUN U OMOJIOTHH
Pa3BUTHSL, TEHETUKH U CEJIEKIIMH, OMOTEXHOJIOTMH U CUHTETHUYECKON OHOJIOTWH, NaJIEOHTOJIOTHH,
HKOJIOTHM); METOJaMHM CaMOCTOSITEJIbHOIO IpPOBEACHUS OMOJOTMYECKMX HCCIIEIOBAaHUI B
nmabopaTopuu U B pupoie (HabIoAeHe, U3MEPEHHUE, SKCIIEPUMEHT, MOJICTTUPOBAHUE);

OBJIaIcHUE OOYYarOIMMHUCS YMEHHUSMHM: CaMOCTOSITEIbHO HAaXOAWTh, AaHAJIU3UPOBATh MU
MCIIOJIb30BaTh OMOJIOTMYECKYIO0 HMH(OPMAINIO; IMOJIb30BAThCS OMOJIOTMYECKONM TEPMHUHOJIOTHEN 1
CHUMBOJIMKOM; yCTaHABIUBATh CBSI3b MEXKIY Pa3BUTHEM OMOJIOTUH M COLMATBHO-I)KOHOMHYECKUMHU U
HKOJIOTMYECKUMHU TMPOoOJIeMaMU 4YeJIOBEUYECTBA; OLEHUBATh IMOCIEACTBHS CBOEH AEATEILHOCTU IO
OTHOIIEHHIO K OKPYXAaIoLel MNpUpOIHONW cpeae, COOCTBEHHOMY 3J0POBBIO U  3/10pPOBBIO
OKpYXXaloIIUX JIIo/IeH; 0OOCHOBBIBaTH W COONIOAATH Mepbl MPO(UIAKTUKA HHOEKIIMOHHBIX
3a0o0JeBaHM, TpaBWiIa TOBEJACHMS B Mpupoje U obecrieueHHs O€30MacCHOCTH COOCTBEHHOU
KU3HEACSITENbHOCTH B YpPE3BbIUAHHBIX CHUTYyallMsX MPUPOJHOTO M TEXHOTEHHOI'O XapaKTepa;
XapaKTepru30BaTh COBPEMEHHbIE HAyYHbIE OTKPHITHS B 0071acTH OMOJIOTHH;

pa3BUTHE Y OOYYaIOUIMXCSl WHTEJJIEKTYaJbHBIX M TBOPUYECKHUX CIIOCOOHOCTEH B Ipolecce
3HAKOMCTBA C BBLAAIONIUMUCS OTKPBITUSMH M COBPEMEHHBIMU HCCJIEOBAHUSMU B OHOJIOTHH,
pelmaeMbpIMi €10 TpoOsieMaMu, METOAOJIOTHEH OHOJIOTUYECKOTO HCCIeI0BaHUs, IPOBEICHUS
OKCIEPUMEHTAIbHBIX  HMCCIEOBAaHUN, pelleHus OWOJOTHMYECKUX  3ajlad, MOJEIMPOBAHUS
OMOJIOTHYECKUX 0OBEKTOB U TIPOIIECCOB;

BOCIIUTaHHE Yy OOYYAIOUIMXCS LIEHHOCTHOIO OTHOIIEHUS K >KMBOHM Npupojae B LEIOM H K
OTJENbHBIM €€ 00BEKTaM U SIBJICHUAM; (POPMUPOBAHHE 3KOJIOTHUECKON, TEHETHUECKOW IPAMOTHOCTH,
o011eli KyabTyphl OBEACHUS B PUPOJIC; MHTETPAIIMH €CTECTBEHHO-HAYYHbIX 3HAHHIA;

nproOpeTeHne 00y4YaroUIMMHUCA KOMIIETEHTHOCTH B PALMOHAIBHOM IMPHUPOIONOIb30BAHUU
(cobmroenue mpaBui MOBEACHUS B TIPUPOJE, OXPAHBI BUI0B, IKOCUCTEM, OHMOC(EpbI), COXpaHEHUH



COOCTBEHHOTO 37I0POBbSI M 370POBbSl OKPYXKAIOIIUX JIOJACH (coOmomeHus Mep NpOoQHIaKTUKU
3a0oneBaHui, obecrieueHue O€30MACHOCTU KHU3HEACATEILHOCTH B YPE3BBIYAWHBIX CUTYallUAX
MPHUPOJHOTO U TEXHOTCHHOTO XapaKTepa) Ha OCHOBE HCIOJb30BaHUS OWMOJIIOTHYECKUX 3HAHUN U
YMEHHI B TOBCEIHEBHON JKU3HU,

CO3/laHME YCJIOBMUH [UIi OCO3HAHHOTO BBIOOpa OOYyYarOIIMMHUCS  WHAWBUIYAIbHOMN
o0pa3oBaTeNbHONl  TPaeKTOpUM,  CIIOCOOCTBYIOIIEH  MOCHEAyllmeMy  HpodecCHOHATLHOMY
CaMOOTPE/ICIICHUIO, B COOTBETCTBUH C HHIMBUyaJTbHBIMUA HHTEPECAMU U MOTPEOHOCTSIMH PETHOHA.

O611ee 4ncio 4YacoB, OTBEICHHBIX Ha M3yYeHHE OMOJIOTUH Ha YTIIyOJIEHHOM YPOBHE CPEIHETrO
obmrero oopaszoBanus, coctaisier 204 gaca: B 10 kiacce — 102 yaca (3 yaca B Hegento), B 11 kiacce
— 102 gaca (3 yaca B HeJEMIO).

OT16op OpraHn3aMoOHHBIX (POPM, METOIOB U CPEACTB O0yUCHHS OMOJIOTHH OCYIIECTBISIETCS C
yu€ToM cHenu(puKd ero CcoAepXaHus U HAMpaBIEHHOCTH HA MPOJOIDKEHHE OHOIOTHYECKOTO
00pa3oBaHus B OpraHU3aIMAIX CPEIHEr0 MPOPECCHOHAIIBHOTO U BBICIIETO 00pa30BaHMS.

OO0s3aTeNbHBIM YCIIOBUEM MPU OOYYEHMHM OHMOJOrMHM Ha YrIIyOJIEHHOM YpOBHE SBIISETCS
MIPOBEJICHHUE JIAOOPATOPHBIX U MPAKTHIECKUX paboT. Takke ydacTue 00yJIaroIUXcsl B BHITOJHEHUU
MPOEKTHBIX U y4eOHO-UCCIENOBATENbCKUX PAdOT, TeMaTHKa KOTOPBIX OMpEAETseTCs yYUTeleM Ha
OCHOBE UMECIONINXCS MaTEPUATHbHO-TEXHHUECKUX PECYPCOB U MECTHBIX MPUPOTHBIX YCIOBUH.

COJAEPKAHUE OBYYEHUSA

10 KUIACC

CopepxaHue IPOrpaMMBbl, BBIIEIEHHOE KYPCUBOM, HE BXOIUT B IIPOBEPKY rOCYAAPCTBEHHOM
utorosou arrectanuu (I'MA).

Tema 1. Bnonorns kak Hayka

CoBpemeHHast OuoNOrusi — KOMIUIEKCHasi Hayka. KparTkas ucropus pa3BUTHUsS OHOJIOTHH.
buonornueckue Hayku W u3y4aemble WUMHU Tpobnembl. DyHIaMeHTalbHBIE, MPHUKIAJHBIE U
MOMCKOBBIE HAYYHbIE UCCIIEIOBAHUS B OMOJIOTUH.

3HadyeHue Ouosoruu B (POPMUPOBAHUN COBPEMEHHON €CTECTBEHHO-HAYYHOW KapTHHBI MHpA.
[Ipodeccuu, cBszaHHbIe ¢ Ouonorued. 3HaUeHHWE OMOJIOTMM B TPAKTUYECKON JEATEIHHOCTH
4eJI0OBEKA: MEAMIIMHE, CEIbCKOM XO035IMICTBE, TPOMBILIIIEHHOCTH, OXPaHE IPUPOIBI.

JleMoOHCTpaL U

[Toptpetsl: Apucrorens, Teodppact, K. Jlunneit, XK. b. Jlamapk, Y. Jlapsun, V. I'apseii, I
Mennens, B. U. Bepnaackuii, . I1. [1aBnos, 1. . Meunukos, H. 1. Basunos, H. B. Tumodees-
Pecosckuit, [Ixx. Yorcon, ®@. Kpuk, /1. K. bensies.

Tabmumpl 1 cxeMbl: «CBs3b OHOJOTUM C IPYrMMH Haykamu», «CucTeMa OMOJOTHYECKHUX
HayK».

Tema 2. JKuBble cucTeMbl U MX U3yYeHHE

JKuBble cucTeMbl Kak MpeaMeT u3ydeHus ouonoruu. CBOWCTBa JKUBBIX CHUCTEM: €JHMHCTBO
XUMHYECKOT'O COCTaBa, JUCKPETHOCTh U LEIOCTHOCTh, CJIOKHOCTh U YIIOPSIOUEHHOCTb CTPYKTYPHI,
OTKPBITOCTh, CaMOOpPraHU3als, CAMOBOCIIPOM3BEAEHUE, Pa3APAKUMOCTh, U3MEHUMBOCTb, POCT U
pa3BUTHE.

VYpoBHM  oOpraHuzalMM JKUBBIX CHUCTEM: MOJIEKYJSIPHBIM, KJIETOYHBIM, TKaHEBBIi,
OpTraHW3MEHHBIN, TOMYISIIMOHHO-BUAOBOM, SKOCHCTEMHBIN (OMOTCOIEHOTHYECKUM), OMOChHEpPHBIIA.
[Tporneccel, mpoucxosiue B KHUBBIX cucreMax. OCHOBHBIC MPU3HAKHU KUBOro. JKu3Hb Kak (hopma
cylliecTBOBaHUs MaTepuu. Hayku, n3ydaroye )KUBble CUCTEMBI Ha Pa3HbIX YPOBHAX OpraHU3alNH.

W3yueHne >XUBBIX cucTeM. Mertoasl Ouojorunueckoi Hayku. Habmionenue, u3MepeHue,
SKCIIEPUMEHT, CUCTeMaTu3alus, Metaananus. [IoHsITHE 0 3aBUCUMON U HE3aBUCHUMOM MEPEMEHHOM.
IInanupoBanue skcrnepuMmeHnTa. IlocranoBka u nposepka rumnore3. Hynesas runoresa. Ilonsarue



BBIOOpKH M €€ JocToBepHOCTh. Pa3bpoc B Ouonormueckux JaHHbIX. OLEHKa JIOCTOBEPHOCTH
IIOJIyYEHHBIX pe3ysbTaToB. [IpMuMHBI HCKaKeHUs pe3ysbTaToB dKcrepumeHTta. lloHsatue
CTaTUCTUYECKOrO TECTA.

JdemoHcTpauMu

Tabmuner 1 cxembl: «OCHOBHBIE TTPU3HAKU JKU3HNY, «brojorndeckue cuctemon», «CBoKCTBa
JKUBOM MaTrepum», «YPOBHU OpraHU3alUu >XKUBOW INpUPOAbD», «CTpOeHHE XUBOTHOM KIIETKW»,
«TkaHM JKUBOTHBIX», «CHCTEMBl OpraHOB YEJIOBEYECKOTrO OpraHusma», «buoreorneHos»,
«buocdepay, «MeToIbl U3YUCHUS YKUBOH TIPUPOIBI».

O6opynoBanue: 1abopaTopHOe 000pyAOBaHUE IS MPOBEACHUS HAOIOJCHUN, N3MEPCHHIA,
JKCIIEPUMEHTOB.

IIpakTuyeckas padora «lcrnonb3oBaHUE PA3IUYHBIX METOJIOB IPU H3YYEHUU >KUBBIX
CUCTEM.

Tema 3. buosnorus KjieTrku

Knerka — cTpyKTYpHO-(QYHKIMOHANbHAs €IMHMIA >KUBOTO. VCTOpHS OTKPBITHS KIIETKH.
Paboter P. I'yka, A. JleBenryka. Knerounas teopus (T. IlIBann, M. Illneiinen, P. Bupxos).
OcHOBHBIE TI0JIOKEHUS COBPEMEHHON KJIETOUYHOM TEOPHUH.

Metoapl MOJNEKYISIPHOM W KJIETOYHOW OWOJOTHH: MHKPOCKOIHUS, Xpomarorpadus,
anekTpodope3,  METOA  MEUeHbIX  aToMOB,  JuddepeHIranbHoe  LEeHTpUdyrupoBaHue,
KyJbTUBUPOBAHHUE KIETOK. M3yuenue @OUKCUPOBAHHBIX KlemoK. IIEKTPOHHAS MHUKPOCKOIIHS.
Kongokanvnaa muxkpockonus. Bumanvroe (npusicusnennoe) usyyenue Kiemox.

JleMoOHCTpaLun

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

Tabmunpel 1 cxembl: «CBETOBOM MHUKPOCKOM», «IJIEKTPOHHBIM MHUKpockom», «Mcropus
pa3BUTUS METOJIOB MUKPOCKOITUI.

O6opynoBaHue: CBETOBOM MHUKPOCKOI, MHUKpPOMNpENapaTbl pPaCTUTENIbHBIX, JKUBOTHBIX H
OaKTepHaIbHBIX KIETOK.

IIpakTuyeckas padGora «/I3yueHue MeTONOB KIETOYHOW Ouosoruu (Xxpomarorpadus,
anekTpodopes, tudpdepenuansHoe eHTpudyruposanue, [1LIP)».

Tema 4. Xumnueckasi OpraHu3anms KJIeTKU

XUMHUYECKUH COCTaB KIETKU. MaKkpo-, MUKPO- U YJIIbTPaMUKpPO3JIeMEHTHL. Boja u e€ posb kak
pacTBOpUTEIIS, peareHTa, y4acTue B CTPYKTYPHUPOBAaHUU KIIETKH, TEIUIOPETrYISIUU. MuHepalbHble
BEIIIECTBA KJIETKH, UX OMoJoruyeckas poib. Posib KaTHOHOB U aHMOHOB B KJIETKE.

Opranvnueckue BeniecTBa KIETKH. buomorndeckue mnoaumepbl. benku. AMUHOKHCIOTHBINA
coctaB 6enkoB. CTpyKTypsl 0esIKOBOM Monekyinbl. [lepBuyHas cTpykrypa Oenka, menTHIHas CBS3b.
BropuuHnas, TpeTuuHas, ueTBepTHuYHas CTPyKTypbl. JleHarypauus. CBolicTBa O€NKOB.
Knaccudukanus 6enkoB. buonornueckue GyHKIIMN O€TKOB. [Ipuonsi.

YrneBoapl. MoHOCaxapuapl, TUcaxapyabl, OJUTOcaXxapubl U noiucaxapuasl. OOmuid mian
CTpOEHUs M (PU3MKO-XMMHUYECKHE CBOMCTBA yIiIeBOA0B. bruonornueckue QpyHKIMH yriIeBO0B.

Jlunmuer. I'napodubHO-THAPOGOOHBIE cBOMcTBA. Kiaccudukanus munumos. Tpuriniepus,
dochonunuapl, BOCKH, cTepouabl. buomormueckune @yHkuuu munuaoB. OOmmMe CBOHCTBa
OHOJOrHYEeCKHX MEMOpaH — TEKY4€eCTh, CIIOCOOHOCTh K CAMO3aMbIKaHHUIO, TIOTYITPOHUIIAEMOCTb.

Hyxneunosbsie kucnorsl. JJHK m PHK. Crpoenue HyknenmHoBbIX kucinoT. Hykieorunusl.
[Tpuntun kommuiemeHTapHoctu. [IpaBmno Yapradda. Crpykrypa JHK — ngBoitHas crnmpars.
Mecronaxoxaenue u 6nonorndeckue ¢pynkuuu JHK. Buasr PHK. @ynkunn PHK B kietke.

Ctpoenne moiiekyinbl AT®. Makposprudyeckue cBsizu B moiiekyine AT®. buonornueckue
¢ynkuuu  AT®. BoccTaHoBI€HHBIE TEPEHOCUYMKH, WX (QYHKIMHM B  KiIeTKe. JIpyeue
nykaeosuompugocpamol (HTD). CexBennpoBanue JJHK. Memoow cenomuxu, mpanckpunmomuxu,
NPOMeoMUKU.



CrpyktypHast Ouosiorusi: OMOXMMHYECKHE U OHO(MU3NYECKHE HCCICJOBAHUS COCTaBa H
IPOCTPAHCTBEHHOU CTPYKTYpbl OMOMOJeKy1. Modenuposanue cmpykmypol u )yHKyuti OUOMONIEKY
u ux komniexcos. Komnvromepnwiii ousaiin u opeaHuyeckutl cunmes OUOMONEKY U UX HENPUPOOHBIX
amano2os.

JleMoOHCTpaLuu

[Toptpetsi: JI. Ilonunr, k. Yorcon, @. Kpuk, M. Yunkunc, P. ®pauknun, ®@. Caurep, C.
IIpy3unep.

Huarpammsl:  «PacmpenenieHne  XMMHMUYECKUX  JIEMEHTOB B HEKUBOM  IpHUpoOJE»,
«PacrnpeniesieHe XMUMUYECKUX 3JIEMEHTOB B JKMBOU ITPUPOJIEN.

Tabmuubl u cxemsl: «llepuonuueckas TabMUIA XUMHMUYECKHX 3JIEMEHTOB», «CTpoeHue
MOJIEKYJIbI BOJIbI», «BeliecTBa B cocTaBe opraHu3MoBy, «CTpoeHHEe MOJIEKYJIbl Oenka», «CTpYKTypbl
0enKoBOM MOJEKyIb», «CTpoeHHEe MOJIEKYJ YIIeBOJIOBY», «CTpoeHHe MOJIEKYJ JUIHIOBY,
«Hyxnennossle Kuciote», «Ctpoenne monekynsl ATD».

OO6opynoBaHue: XMMHUYECKas [ocy1a 1 000py10BaHHE.

JladopaTopnas padora «OOHapyxeHHE O0EJTKOB C MTOMOIIbIO0 KaY€CTBEHHBIX PEAKITUI».

JlaGopaTopnas pabora «lccienoBaHue HYKJIEHHOBBIX KHCIOT, BBIIEJICHHBIX U3 KJIETOK
Pa3IUYHBIX OPTaHU3MOBY.

Tema 5. Ctpoenne n GyHKIUN KIETKH

Tumbl KJIETOK: SyKapHOTHYeCKas W MpokapuoThueckas. CTpyKTypHO-(YHKIHOHAIbHBIE
00pa30BaHUs KJIETKU.

Crtpoenue npokapuotudeckoi kiaetku. Kiierounas crenka Oakrepuii u apxeil. OcobeHHOCTH
CTPOEHUS TeTepOTPOPHOIN U aBTOTPOPHON NPOKAPUOTUYECKUX KIETOK. MeCTO U poJib MPOKAPHOT B
OuoLeHo03axX.

CrpoeHre U (QPyHKIIMOHUPOBaHHE 3yKapuHOTHUecKol kieTku. Ilna3marmueckas memOpaHa
(mna3manemma). CrTpykTypa mia3MaTH4ecKod MeMOpaHbl. TpaHCIOpPT  BEHIECTB  yepe3
IUIa3MaTHYecKyl0 MeMOpaHy: maccuBHbBIA (auddysus, obneruénnas auddys3us), aKTUBHBIN
(mepBUYHBIH M BTOPUYHBIM aKTUBHBIN TpaHcnopT). Ilomynponunaemocts mMemOpanbl. PabGota
HaTpUIl-KaJIMeBOro Hacoca. DHJIOLMTO3: MUHOLUTO3, (haronuro3. Dk3omuro3. KietoyHas creHka.
Crpykrypa v QyHKIUHN KJIETOYHON CTEHKU pacTeHUi, rpu0oB.

[Mutomnazma. ILlurozons. I[lurockener. /[IBmxenue nuronnazMel. OpraHouasl KIETKH.
OpnHoMeMOpaHHbIE OpraHouibl KiIEeTKH: sHaomuazmaruueckas cerb (OIIC), anmapar I'ombmxu,
JU30COMBI, MX CTpoeHHe M (YHKIMH. B3auMMOCBSI3b OZHOMEMOpPAHHBIX OPIaHOMJOB KIETKH.
CtpoeHue TpaHyIsIpHOTO peTuKyiayma. Mexanusm Hanpasnenus 6eaxoe 6 OIIIC. Cunres
pacTBopuMbIX  OenkoB.  CuHTE3  KIETOYHbIX  MeMOpaH. [nmagkuit  (arpaHy’nsipHbI)
sHAOIUIa3MaTHUeCcKuid peTukyinyM. CekperopHas ¢yHkuus anmapata [onabmxu. Moouguxayus
benxos 6 annapame I onvoocu. Copmuposra benkos 6 annapame I o1v0xcu. TpaHCTIOPT BEIIECTB B
KJIeTke. Bakyonn pactutensHbIX KieToK. Kierounstii cok. Typrop.

[ToyaBTOHOMHBIE OpPraHOMJBl KJIETKM: MHTOXOHIPHUHU, IUIACTUABL. [Ipoucxodrcoenue
mumoxonoputi u naacmud. Cumobuoecenez (K.C. Mepeoxckosckuu, JI. Mapeynuc). CTpoeHune u
¢yHKkuMM MUTOXOHApWUN W miactui. llepBuuHble, BTOPUYHBIE W  CJIOXHBIE MJIACTUIBI
(OTOCHHTE3UPYIOIMIHNX FYKAPUOT. XJIOPOIIACTHI, XPOMOTUIACTHI, JISUKOTIIACTHI BBICIIUX PACTCHHIA.

HememOpannbie opraHouabl kiaeTkun CTpoeHne M (yHKIMM HEMEMOpaHHBIX OpPraHOHI0B
KIeTku. PuGocombl.  [Ipomesicymounvie  gunamenmol.  MuUKpoduiaMeHThl.  AKMuHoOBble
Mukpogpunamenmsi. MBIIIEUHBIE KIETKU. AKMUHOBble KOMNOHEHMbl HEMbIUEUHbIX KIEeMOK.
Mukpotpy6ouku. Kierounsnii 1mientp. CTpoeHME W JIBW)KCHHE IKI'YTHKOB W PECHUYEK.
MuxkpotpyOouku nutoruasMel. Llentpuons. beaku, accoyuuposanuvie ¢ MUKpoguiameHmamu u
Mmuxpompyboukamu. Momopmwie benxu.



SAnpo. OGonouka sapa, XpOMAaTWUH, KapHOIUIa3Ma, SAPBIIIKK, WX CTPOCHUE W (DYHKIUH.
SAnepuslii 6enkoBbIi MaTpukc. [IpocTpancTBeHHOE PaCcOI0KEHUE XPOMOCOM B HHTEP(A3ZHOM sIpe.
dyxpomamun u cemepoxpomamut. belku XpoMaTuHa — TUCTOHBL. /JuHamuka a0epHoll 000104KU 6
mumose. HAoepuvlii mpancnopm.

Knerounsie BkitoueHus. CpaBHUTENbHASL XapaKTEPUCTHUKA KIIETOK 3YKapUOT (PacTUTEIbHOM,
’KUBOTHOM, TPUOHOM).

JleMoOHCTpaL U

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

Tabmuub U cxembl: «CTpoeHHE YYKapHOTHUECKON KIETKN», «CTpOSHHE )KUBOTHOM KIIETKH,
«CTpoeHne pacTuTeNnbHOM  KiIeTKn», «CTpoeHHe MUTOXOHApum», <lapo», «CtpoeHue
MIPOKAPUOTUYECKON KIIETKW.

O6opynoBaHue: CBETOBOH MUKPOCKOI, MUKPOIIPENapaThl pAaCTUTENbHBIX, dKUBOTHBIX KJIETOK,
MUKpoIpenaparbl 0aKTepHalbHbIX KIETOK.

JlabopaTopnasi pa6ora «l3ydueHue CTpoeHUs KIETOK Pa3IMYHbIX OPTraHU3MOBY.

IIpakTnyeckas padora «I3yueHue cBOWCTB KJIETOUHON MEMOPAHBI».

JlabopaTopnass padora «/ccrenoBaHue IIa3MoiM3a M JEIUIa3MOJHM3a B PACTUTEIBHBIX
KJIETKax.

IIpakTuyeckas padora «3yueHue ABMKEHUS UTOIMIA3MbI B PACTUTENBHBIX KIETKAX).

Tema 6. O0MeH BellleCTB U MPeBpallleHHe JHEPTUHU B KJIeTKe

AcCUMWIISIIIUS M TUCCUMWISALIMS — JBE CTOPOHBI MeTabonu3ma. Tumbl oOMeHa BEIIEeCTB:
aBTOTPO(HBIA U TreTepoTPOPHBIA. YyacTue KUCIOpoaa B OOMEHHBIX Ipolieccax. JHEPreTHuecKoe
oOecrieuenue kietku: npespauieHne AT® B oOMeHHBIX mporeccax. depMeHTaTUBHBIN XapakTep
peakiuii KjaeTouHoro Meradbonusma. MepMeHTHI, UX CTPOCHHE, CBOWCTBA M MEXaHU3M JICHUCTBUSI.
Kodepmentsl. Otnnunst GepMEHTOB OT HEOPraHMYECKUX KaTaau3aTopoB. benku-akTHBaTOphl U
OeNKU-UHIHOUTOPBI. 3aBUCUMOCTb CKOPOCTH (PepMEHTATUBHBIX PEAKLIUN OT pa3IMUHbIX (aKTOPOB.

[lepBUYHBII CUHTE3 OpraHMYecKUX BellecTB B KieTke. DorocuHTe3. AHOKCUceHHbI U
oxcueennvlll pomocunmes y baxmepuii. Ceemocodbuparowjue nuemeHmol U NUSMeHmMbl PeaKyuoOHHO20
yenmpa. Poib xs10pomacToB B mporecce hotocuHTeza. CBeToBast M TeMHOBast pa3bl. Pomoovixanue,
Cz, Cs u CAM-munvr ¢pomocunmesa. IlpogykTuBHOCTH (HOTOCHMHTE3a. BiusHUE pPa3IMIHBIX
(bakTOpOB Ha CKOPOCTh (hOTOCHHTE3a. 3HAUeHUE (POTOCHHTE3A.

XemocuHTe3. PazHOOOpazue opraHM3MOB-XEMOCHHTETUKOB: HUTpUULMpYyIolue OaKkTepuu,
xKenez00aKkTepuu, cepodakTepuu, BOJIOPOIHbIE OaKTepuu. 3HaUeHHUEe XEMOCHHTE3A.

AHa’pobHble opranu3Mbl. Bunel Opoxxenus. IlpoaykTel Opo’keHUS W UX HCIOJIb30BaHHE
YeJOBEKOM. AHa’pOOHBIE MMKpPOOPTraHU3Mbl KaK OOBEKTbl OHOTEXHOJOTHH W BO30yIUTENn
Oose3Hei.

AdpoOHBIE OpraHu3Mbl. JTamnbl SHEpreTudeckoro ooOmeHa. IloAroToBUTENBHBIN ATaIl.
['mukonu3 — 6eCKUCIOpPOAHOE pACUICINIEHUE TIIOKO3HI.

buonorudeckoe OKHCIIEHHE, WINM KIETOYHOE IbIXxaHue. Poiab MHUTOXOHApUH B Ipoleccax
O6uonoruueckoro okucieHus. lluxnnueckue peakuuu. OxucnurenabHoe QochopunupoBaHue.
Duepeus memopannozo epaduenma npomonos. Cunmes AT®: paboma npomouunoii ATD-cunmasoi.
[IpeumymectBa a’spoGHOro myTd oOMeHa BewlecTB IHepes aHa’poOHbIM. I¢P(HEKTUBHOCTh
HHEPreTHUEcKOoro oOMeHa.

JeMoHCTpauMu

[Moptpetsr: k. [Ipuctiu, K. A. Tumupszes, C. H. Bunorpanckuit, B. A. Durensrapar, I1.
Murtuenn, I'. A. 3aBap3uH.

Tabmuner u cxembl: «@DoTocHHTE3», «DHEpreTudeckuii oOMen», «buocuHTe3 Oemkay,
«Ctpoenue GpepMeHTay, «XEeMOCHHTE3Y.



Ob6opynoBaHue: CBETOBOM MHKPOCKON, 000pyIOBaHHME AJISi MPUTOTOBJICHUS MOCTOSHHBIX H
BPEMEHHBIX MUKPOIIPENIapaToB.

JlaGopaTopnasi pa6oTa «/3yueHNe KaTAIUTUYCCKOW aKTHBHOCTH (EPMEHTOB (Ha mpuMepe
aMUJIa3bl WK KaTajlasbl)y.

JlaGopaTopHnas padora «/3yyeHue pepMEHTaTUBHOTO PACIICIUICHUS TIEPOKCHIA BOAOPOAA B
PACTUTENBHBIX U )KUBOTHBIX KIJIETKAX.

JlaGopaTopHnas padora «CpaBHEeHHE MPOLECCOB (POTOCHHTE3a M XEMOCHHTE3a».

JladopaTopnasi padora «CpaBHEHHE TIPOLIECCOB OPOKEHUS U JIBIXAHUSI.

Tema 7. HaciencrBenHast uHpopMauus U peaju3anus eé B KIeTKe

Peaknun marpuyHoro cuHtesa. lIpHMHIMI KOMIJIEMEHTAPHOCTH B pEAKUMSAX MaTPUYHOIO
cuHTe3a. Peamm3amms HacneAacTBeHHOW wuH(popmammu. ['eHeTHueckWid KOJ, €ro CBOWMCTBA.
Tpanckpunuusa — marpuunbiii cuHTe3 PHK. IlpuHumnel TpaHCKpUNUMU: KOMILIEMEHTApHOCTD,
aHTUIApPaIEIbHOCTh, ACUMMETPUYHOCTh. Cospesanue mampuunvix PHK 6 aykapuomuueckoii
knremxke. Hexooupyrowue PHK.

Tpancusmus u e€ sranbl. Yuactue TpancnoptHeix PHK B OmocunTe3e Oenka. VYcnoBus
O6uocunTe3a 6enka. KogupoBanue aMuHOKUCHOT. Ponbs pubocom B OuocuHTe3e Oenka.

Coepemennvie npeocmasnenuss o cmpoenuu 2enog. OpraHuzanus T'€éHOMa y IPOKApUOT U
9yKapuoT. Perymsmus akTuBHOCTH TeHOB y IpokapuoT. ['unoresa onepona (d. XKako0, XK. Mano).
MonexynapHuvle mexanusmvl IKCnpeccuu 2eHos y sykapuom. Ponv xpomamuna 6 pe2ynayuu pabomol
2enog. Perymsius oOMEHHBIX MpoiieccoB B KieTke. Kierounslii romeocTas.

Bupycel — Hexinerounsie (OpPMBI )KH3HU M OOJMTraTHBIE Tapa3uTbl. CTpoeHUE MPOCTHIX U
CIIOXHBIX BUPYCOB, PETPOBUPYCOB, OakTepuodaros. Kuznenuoiii yuka [JHK-codepacawux supycos,
PHK-cooeporcawux eupycos, bakmepuoghazos. Obpamuas mpanckpunyus, pesepmasa, uHmezpasd.

BupycHsbie 3aboneBanus yenoBeka, )kuBoTHbIX, pacteHuil. CIIMJ], COVID-19, connanbHblie u
MEAMIMHCKHIE POOIEMBI.

Buoungopmamuka: unmeepayusi u ananuz 6oavwux maccusos («bigdatay) cmpyxkmyphoix
buonoeuueckux oannvix. Hanomexunonoeuu ¢ ouonocuu u meouyune. Ilpoepammupyemvie @yHkyuu
benkos. Cnocobvl 00cmasKu 1ekapcms.

JleMoOHCTpaL U

[Toptpetsr: H. K. Konsnos, /. 1. IBanoBCKUiA.

Tabmuib! 1 cxembl: «bruocunTes 6enkay, «I'eneTnyeckuii Koy, «Bupyce», «baktepuodaruy».

IIpakTuyeckas padora «Co3ianue MO BUPYCay.

Tema 8. J/KuzHeHHbIN HUKJI KJIETKH

KneTounslii 1iuKJ1, ero nepuosl u perymsius. Uatepdasza u Muto3. OcoOeHHOCTH MPOIIECCOB,
nporekatomux B uHTepdaze. IlogroroBka kieTku K  jAeneHuio.  [IpecuHTeTHUYECKHiA
(TOCTMUTOTUYECKUI), CHUHTETUYECKUH M TMOCTCHHTETUYECKUH (MPEMHUTOTHYECKHI) TIEPUOIbI
uHTEp(PAa3bl.

Marpuunenii  cunte3  JIHK  —  pemnukanusa.  Ilpunnouner  perumkamuu — JJHK:
KOMIUIEMEHTAapPHOCTh, TOJIYKOHCEPBATUBHBIN CUHTE3, aHTUIApaJIEIbHOCTh. MeXaHNU3M perTuKalun
JHK. Xpomocomsl. CtpoeHre xpomocoM. Tenomepsl U Tenomepasa. XpoOMOCOMHBIA HabOp KIETKU
— KapuoTun. JIUIUIOMAHBIM M TamIouJIHBIH HaOOphl XpoMOcOoM. ['OMOIOrHYHBIE XPOMOCOMBI.
[Tost0BBIE XPOMOCOMBI.

[enenue knetkn — Muto3. CTaaAuu MUTO3a U MMPOUCXOAAIINE B HUX MpoLecchl. TUIbI MUTO3A.
Kapuokunes u niutokunes. buonornueckoe 3HaueHre MUTO3A.

Perymsmus mutoTudeckoro nukia kietku. [Iporpammupyemast kinerouHas rudesb — anornros.

Knerounoe siapo, XpoMOCOMBI, (yHKIHMOHAJIbHAA T€HOMHKA. Mexanuzmwvl npoaughepayuu,
ougpepenyuposxu, cmapenus u eubeau kiemox. «ljugpposas kiemka» — ououngpopmamuyeckue
Mooenu PYHKYUOHUPOBAHUS KILEMKU.



JleMoOHCTpaLuu

Tabmupl u cxeMmbl: «KU3HEHHBIA LUK KIETKH», «Muto3», «CTpoeHHE XpOMOCOMY,
«Pemmukanus JJTHK».

O6opynoBaHue: CBETOBOM MUKPOCKOII, MUKpoMpenaparbl: «MHUTO3 B KJIeTKaX KOPELIKa JIyKa.

Jlaboparopnasi pabdora «/3yueHrne XpoMOCOM Ha TOTOBBIX MUKPOIIpenapaTaxy.

Jladoparopnasi pa6ora «HaOmoneHne MHTO3a B KIIETKaX KOHYMKA KOpeEIIKa Jiyka (Ha
TOTOBBIX MUKPOIpENapaTax ).

Tema 9. Ctpoenue u GQyHKIIUM OPraHU3MOB

buonormdeckoe  pazHooOpaszue OpraHu3MOB. OIHOKJIETOYHBIE, KOJIOHHAJIbHBIE,
MHOT'OKJIETOYHBIE OPTaHU3MBI.

Oco0OeHHOCTH CTPOEHHS M KU3HENEATEIbHOCTH OJHOKJIETOYHBIX OpraHu3MoB. bakrepuw,
apxeu, OJIHOKJIETOYHbIE T'PUOBI, OJHOKJIETOYHBIE BOAOPOCIH, ApPyrue MpoTUCThl. KoroHuanbHbIE
OpraHU3MBlI.

B3auMocBA3p yacTell MHOTOKJIETOYHOIO OpraHu3Ma. TKaHW, OpraHbl U CHUCTEMbI OPraHOB.
Opranusm Kak enuHoe 1eioe. 'omeocras.

Tkanu pactenuii. TUnbl pacTUTEIBHBIX TKaHEW: 00pa3oBaTeIbHasl, TOKPOBHAs, IPOBOIAIIAS,
OCHOBHas1, MexaHndeckasi. OCOOEHHOCTH CTPOEHHUsI, QYHKIUN U pacHOJIOKEHUsI TKaHEH B OpraHax
pacTeHuil.

TkaHu )XKUBOTHBIX M 4Y€JIOBEKAa. THIBI )KUBOTHBIX TKaHEH: AMUTEINAIbHAS, COCTUHUTEIbHAS,
MblIlIeYHas, HepBHas. OCOOEHHOCTH CTpOeHMs, (PYHKIMHA M PacHoSIOKEHUsS TKaHe B opraHax
JKUBOTHBIX U YE€JIOBEKA.

Opranbsl. BeretaTuBHble U T'€HEpaTUBHbIE OpraHbl pacTeHUU. OpraHbl U CHUCTEMbI OPraHOB
JKUBOTHBIX U 4yenoBeka. DyHKIIMK OpraHOB U CUCTEM OPraHOB.

Ornopa tena opranu3mMoB. Kapkac pacrennii. Ckenerbl OJHOKJIETOYHBIX U MHOTOKJIETOYHBIX
JKUBOTHBIX. Hapy>xHbIl 1 BHyTpeHHH ckeseT. CTpOeHUE U TUIIBI COSTUHEHUS KOCTEH.

JIBukeHne opranu3MoB. [[BukeHHe OTHOKIETOYHBIX OPraHU3MOB: aMEOOUIHOE, )KIYTHKOBOE,
pecHuuyHoe. JIBM)KEHHME MHOTOKJIETOYHBIX pAcCTEHUW: TPONMU3MBI U HACTHH. JIBUXKeHUE
MHOTOKJIETOYHBIX KUBOTHBIX M U€JIOBEKa: MblIllleuHas cuctema. Peduekc. CkeneTHbIe MBIIIIBI U UX
pabora.

[lutanue opranusmoB. [lornonieHue BOJBI, YIVIEKMCIOTO Ta3a U MHUHEPAIBHBIX BELIECTB
pacrenusmu. [lutanue >KUBOTHBIX. BHYTpUIIOIOCTHOE M BHYTPUKIIETOUHOE TTUIIeBapeHue. [lutanue
MO3BOHOYHBIX JKUBOTHBIX. OTIENbl NHILEBAPUTEIBLHOIO TpakTa. lluiieBapuUTENbHBIE KEJE3BI.
[InmeBapuTenbHas CUCTEMA YEJIOBEKa.

Jpixanue opraHu3MoB. [[pixanue pacteHuil. [lpixanue XuBOTHBIX. [uddy3us razoB uepes
MOBEPXHOCTh KJIeTkH. KoxxHoe npixanme. JlpixaTenbHasi moBepxHOCTh. KaOepHoe W n€royHoe
JbIxanue. J[pIxaHue Mo3BOHOYHBIX )KMBOTHBIX U YEJIOBEKA. JBOJIOIIMOHHOE YCIOKHEHUE CTPOEHUS
NETKUX MMO3BOHOYHBIX KUBOTHBIX. /[pIXaTenbHas cucteMa yeoBeka. MexaHnu3M BEeHTHIISIINH JIETKUX
y MITUIl ¥ MJIEKOMTUTAIONNX. Perynsnus npixanus. J[pixaTenbHbie 00bEMBI.

TpancnopT BemecTB y opraHu3mMoB. TpaHCIIOPTHBIE CUCTEMBI pacTeHUi. TpaHCIIOPT BemecTB
y *kUBOTHBIX. KpoBeHOCHas cuctema u e€ opranbl. KpoBeHOCHast crcTemMa M03BOHOUHBIX JKUBOTHBIX
u yenoseka. Cepalle, KpOBEHOCHBIE COCyAbl U KpoBb. Kpyru kpoBooOpamieHus. DBOIIOLNOHHbBIE
YCIIO)KHEHHUS CTPOEHUS KPOBEHOCHOW CHUCTEMBI MO3BOHOYHBIX JKMBOTHBIX. Pabota cepana u eé
peryisuus.

Boigenenne y opraHusmMoB. BeigeneHue 'y pacteHuid.  BblneneHue y  KUBOTHBIX.
Coxkpatutenbuble Bakyonu. Opransl BbieneHus. OuiabTpaius, ceKpeluns 1 o0paTHOE BCachIBaHUE
KaKk MeXaHW3Mbl pPabOTBHl OpraHoB BbiAeleHUsA. CBsA3b IMOJIOCTH Tella C KPOBEHOCHOU U
BBIJICJINTENILHOM ccTeMaMu. BolieieHne y M03BOHOYHBIX KUBOTHBIX U yesoBeka. [loukn. Ctpoenue
U QyHKIIMOHUpOBaHUE HeppoHa. OOpa3oBaHUE MOYH Y YETIOBEKA.
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3ammTa y OpraHu3MoB. 3alluTa Y OAHOKJIETOUYHBIX OpraHu3MoB. Cropsl OaKTepuil U MUCTHI
NPOCTEHIIMX. 3allluTa y MHOrOKJIeTOouHbIX pactenuil. Kyrtukyna. CpenctBa MacCMBHOM U
XAMHUYECKOMN 3a1uThl. ODUTOHIUIBI.

3amuTa y MHOTOKJIETOYHBIX )KUBOTHBIX. [IOKPOBBI M MX IPOM3BOJAHBIE. 3alIUTa OPraHU3Ma OT
0one3neil. IMMyHHas cucrema uenoBeka. KineTouHslii M ryMOpalibHbII HMMYHUTET. Bpoxk1€HHBIN 1
nproOpeTEHHBIN crierupUUecKuil UMMYHHUTET. TeopHs KIIOHaNbHO-CeIeKTUBHOrO nMMyHuTera (I1.
Opnux, ®. M. bepner, C. Tonerasa). BocnaiutenbHble 0TBETbI OpraHu3MoB. Poib BpoxkIEHHOTO
UMMYHHUTETA B pa3BUTHUH CUCTEMHBIX 3a00JI€BaHUI.

PaznpaxxumocTs 1 peryisanus y opraHu3MoB. Pa3ipa)xuMocTh y 0THOKIETOYHBIX OPraHU3MOB.
Takcucel. Paznpa)xuMocTh U peryisinus y pacTeHuid. POCTOBBIE BEIleCTBA U UX 3HAYCHHUE.

Hepshas cuctema u pediiekropHas peryisiuus y >kuBoTHbIX. HepBHast cucreMa u €€ OTAeNnsbl.
OBOJIIOLMOHHOE YCJIOKHEHUE CTPOCHUS HEPBHOM CUCTEMBI Y >KMBOTHBIX. OTIEIBI TOJIOBHOTO MO3ra
MO3BOHOYHBIX JKUBOTHBIX. Peduiekc u pediiekropHas ayra. be3ycnoBHbIE U YCIOBHBIE PEICKCHI.

I'ymopanbHast peryisuus M SHIOKPDUHHAs CHCTEMa JKMBOTHBIX M uesjoBeka. JKenessl
SHJOKPUHHOU CUCTEMBI M UX TOPMOHBI. JleficTBME TOpMOHOB. B3anMOCBs3b HEPBHOU U SHJOKPUHHOU
cucreM. [‘unoranamo-runodusapHas cucrema.

JleMoOHCTpaL U

[Toptpert: . II. 11aBnoB.

Tabmuubl u cxembl: «OIHOKJIETOYHBIE BOJIOPOCTH», «MHOTOKJIETOYHBIE BOJIOPOCIH,
«bakrepun», «IIpocreimuey, «Opransl IBETKOBBIX paCTCHUI», «CUCTEMBI OPraHOB ITO3BOHOYHBIX
JKUBOTHBIX», «BHYTpeHHee cTpoeHue HaceKoMbIX», «TkaHu pacteHuin», «KopHEBBIE CHUCTEMBI»,
«Ctpoenue crebinsny», «CTpoeHHe JTMCTOBOM MIACTUHKNY, « TKaHU KUBOTHBIX», «CKeJIeT 4eIoBeKay,
«IInmeBapurenbHas cucrema», «KpoBeHocHas cucremay, «/lpixarenpHas cucrema», «HepBHas
cuctema», «Koxa», «Mplieunas cucreMay, «BplaenurenpHas cuctemMay, « JHIOKPHUHHASI CUCTEMAY,
«Ctpoenune wmbib», «MMMynurer», «Kumeunononoctasle», «Cxema NHUTaHHUS PpPacTEHHID,
«KpoBeHOCHBIE CHCTEMBI TIO3BOHOYHBIX KMBOTHBIX», «CTpoeHHe ruapel», «CTpoeHne IIaHapumn»,
«BHyTpeHHee cTpoeHue HoxiaeBoro uepBsi», «HepBHas cucrema poio», «HepBHas cucrema
narymkun», «HepBHas cucreMa nmpecMbikaromuxcs», «HepBHasa cucrema ntuny, «HepBHas cucrema
MiIeKonuTarmux», «HepBHas cucrema yenosekay, «Peduekcy.

OO6opynoBaHMe: CBETOBOM MHKPOCKOI, MHKPOIpPENapaThl OJHOKJIETOYHBIX OPIraHU3MOB,
MUKpOIpenaparbl TKaHEW, pPaKOBHHBI MOJUIIOCKOB, KOJIJIEKIMUM HACEKOMBIX, UIJIOKOXKUX, KHBBIE
HK3EMIUIAPhl KOMHATHBIX PAacCTeHUH, repOapuy pacTeHUIl pa3HBIX OTAEJIOB, BIAXHBIE MperapaThl
’KUBOTHBIX, CKEJIEThl IMO3BOHOYHBIX, KOJUIEKIIMM OECIO3BOHOYHBIX KMBOTHBIX, CKEJIET YeJIOBEKa,
000pyI0BaHUE /ISl IEMOHCTPALMU TTOYBEHHOTO M BO3YIIHOTO NMUTAHUS PACTEHUH, pacIleIuIeHUs
Kpaxmajia ¥ OelKoB Moj JeiicTBHEM (epMeHTOB, 000pyAOBaHUE AJIs AEMOHCTPALUU OIMBITOB IO
M3MEPEHUIO )KU3HEHHON EMKOCTH JIETKNX, MEXaHU3Ma JIbIXaTEeJIbHbBIX ABH)KEHN, MOJENIN TOJIOBHOTO
MO3ra pa3jINyYHbIX KUBOTHBIX.

JlabopaTopnasi paGora «l3y4yeHne TkaHel pacTEHUIN.

Jlaboparopnasi padora «/3yueHre TKaHei )KUBOTHBIX.

JlabopaTopnasi padora «l3y4yeHne opraHoB IIBETKOBOTO PaCTEHUS.

Tema 10. Pa3MHoOkeHHMe U pa3BUTHE OPTAHM3MOB

@opMbl pa3sMHOXKEHHUsI OPraHU3MOB: Oecroyioe (BKJIIOYas BEreTaTUBHOE) U MOJIOBOE. Bujbl
0ecI0J10ro pa3sMHOXKEHUS: IOYKOBAHUE, CIOPYIALMS, (parMeHTalMsl, KIOHUPOBaHHE.

ITonoBoe pazmHoxeHue. IlonoBsie kneTku, wim ramersl. Melo3. Cragun meiio3a. [loBenenne
XpomocoM B Meito3e. Kpoccunrosep. buonmorndyeckuii cCMbIC Melio3a U MOJI0BOTO mpolecca. Meios
U €r0 MECTO B J)KU3HEHHOM IUKJIE OPraHU3MOB.

[Ipen3aponpieBoe pa3Butue. ['lamerorenes y skuBoTHBIX. [TostoBeIe xene3bl. OOpa3oBaHue U
pa3BUTHE NOJIOBBIX KiIeTOK. Criepmarorenes u ooreHe3. CTpOeHUE MONIOBBIX KIETOK.
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OmooTBOpeHNE W 3MOpPUOHANIBHOE DPAa3BUTHE >XKUBOTHBIX. CIOCOOBI OIJIOJJOTBOPEHHUS:
HapyKHoe, BHyTpeHHee. [lapTeHorenes.

WNuauBuayabHOE pa3BUTHE OPraHU3MOB (OHTOreHE3). DOMOPHOJIOTHS — HayKa O pPa3BUTHHU
opranu3mMoB. Mopgoeenez — o0na uz enasuwvix npobdiem smopuonocuu. Konyenyus mopghoeernos u
Mmooenu mopgoeenesa. Ctaguu a3MOpUOreHe3a )KUBOTHBIX (Ha MpUMepe JATyIIKH ). [[pooienue. Tumsl
IpoOieHus. /Jemepmunuposantoe u HeOepMuHuUposarntoe opooaenue. bracmyna, munvl 6aacmyn.
OcoOeHHOCTH JPOOJICHHUS MIICKOMUTAIONINX. 3apOMABIIICBbIE JUCTKU (TacTpyssius). 3akiagKa
OpPraHOB M TKAaHEW M3 3apOJBIIIEBBIX JUCTKOB. B3auMHOE BIMsSHHE 4YacTeil pa3BHUBAKOLIETOCS
3apojpiiia (3MOpUOHATBHAS WHAYKIMS). 3aKiajJKa IUIaHAa CTPOEHUS >KUBOTHOTO KaK pe3yibTaT
UEpapXUUECKUX B3aUMOJCHCTBUII TeHOB. BnusHue Ha >MOpHOHAIbHOE Pa3BUTHE PA3IUYHBIX
(aKTOpPOB OKPYXKAIOIIEH CPEIbI.

Poct u paszBurtue xuBoTHbIX. [locTamMOproHanbHbIi niepuo. [Ipsmoe u HenmpsiMoe pa3BUTHE.
Pa3Butne ¢ meramopdo3oM y OECHO3BOHOYHBIX W ITO3BOHOYHBIX >KMBOTHBIX. buojormueckoe
3HAQUYEHHE NPSIMOr0 U HENPSIMOro pPa3BUTHs, UX pacHpocTpaHEHUE B mIpupoae. Tumbl pocrta
KUBOTHBIX. DaKTOpbl PETYJSALUU POCTA KUBOTHBIX U yenoBeka. CTaguu MocTaMOpPHOHAIBHOIO
pa3BUTHUS y KMBOTHBIX U uenoBeka. Ilepumoabl oHTOreHesza yenoBeka. CTapeHHME M CMEpPTh Kak
OHMOJIOTrNYECKHE MTPOLIECCHI.

Pasmuoxenue u pazButue pactenuil. ['amerodut u cnopodut. Meiio3 B KU3HEHHOM ILIUKIIE
pacrenuii. OGpa3zoBaHue Crop B mpoliecce Meiio3a. ['amerorenes3 y pacrenuid. Omiog0TBOpEeHUE U
pa3BUTHE pPACTUTENIbHBIX OpPraHU3MOB. JIBOWHOE OIUIOJOTBOPEHUE Y IBETKOBBIX PACTEHUM.
OO6pa3oBaHue U pa3BUTHE CEMEHH.

MexaHu3Mbl PETyJISIIIUM OHTOT€HE3a Y PACTEHUN U dKUBOTHBIX.

JleMoOHCTpaLun

[Toptpetsr: C. I'. HaBamun, X. [lIneman.

Tabmunpel 1 cxembl: «BereratuBHoe pa3MHOXKEHHE», «THIBI OECHOJOro pa3MHOKEHUS»,
«Pa3MHOXeHHE XJTaMUJIOMOHAIbI», «Pa3MHOXKEHNE HBIIIEHBD», «Pa3zMHOXeHUE TuapbDy, «Meio3»,
«Xpomocombly», «I'amerorenes», «CTpoeHue SIMIIEKIETKH U criepMaTto3onay, «OCHOBHBIE CTaIUU
oHTOTreHe3a», «IIpsamoe u HenpsiMoe pazBUTHE, «Pa3BUTHE MalICKOTO KyKay, «Pa3BuTue capanumy,
«Pa3BuTHe IArymku», «/{BoiiHOE OIUIOAOTBOPEHHE y LIBETKOBBIX pacTeHui», «CTpoeHue cemsiH
OJIHOJIOJIBHBIX U JIBYAOJIbHBIX pacTeHUil», «OKW3HEHHBIN LUK MOPCKOW KamycTbD», «KU3HEHHBIN
UK MXay, « KU3HEHHBIN [IUKII MAOPOTHUKAY, « KM3HEHHBIN LUK COCHBDY.

Ob6opynoBaHue: CBETOBOM MHKPOCKOIN, MHMKpOINpenaparbl SHIEKIETOK U CHepMaTO30HJI0B,
Mojienb «L{uKi pa3BUTHS JATYLIKNY.

JlabopaTtopnass pabGora «l/3ydueHue CTpO€HUS TIOJOBBIX KJIETOK Ha TOTOBBIX
MUKpOIIpenaparax.

IIpakTuyeckass padora «BbisiBI€HHE NPU3HAKOB CXOJCTBA 3apOJbIlIeld IMO3BOHOYHBIX
KUBOTHBIX).

JlabopaTopnasi pabora «CTpoeHne OpraHoB Pa3MHOKEHUS BBICIINX PACTEHUI».

Tema 11. I'eHeTHKA — HAYKa 0 HACJIEACTBEHHOCTH U HI3MEHYHMBOCTH OPraHU3MOB

Hcropus cTaHOBIEHHS U pa3BUTHSI TeHETHKH Kak Hayku. Pabotsl I'. Mennens, I'. ne ®pusza, T.
Moprana. Ponb oredecTBeHHbIX yu€HBIX B pa3Butuu renetuku. Padotel H. K. Konbunosa, H. U.
BasunoBa, A. H. benosepckoro, I'. JI. Kapneuenko, 0. A. ®@umumyenko, H. B. Tumodeena-
Pecosckoro.

OCHOBHBIE T€HETUYECKHE TOHATHSA U CUMBOJIBI. ['OMOJIOIMYHBIE XPOMOCOMBI, aUIE€IbHBIE
I€Hbl, aJbTEPHATUBHBIC NPU3HAKH, JIOMHUHAHTHBII M pELECCUBHBIM IpPHU3HAK, T'OMO3UIOTa,
reTepo3nUroTa, 4YHCTas JHUHUS, THOPHUIBI, TeHOTUI, (QeHoTurn. OCHOBHBIE METOIbl T'€HETHUKU:
TUOPHUIOTOTHYECKUH, ITUTOIOTHUECKUI, MOJIEKYIISIPHO-TEHETUICCKUMN.

JleMoOHCTpanuu
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[Toptpersr: I'. Mengens, I'. ne ®pus, T. Mopran, H. K. Konsuos, H. 1. Basunos, A. H.
benozepckuii, I'. /1. Kapnieuenko, 0. A. ®ununuenko, H. B. Tumodees-Pecorckmii.

Tabmuubl 1 cxembl: «MeToabl TeHETUKI», «CXEMbI CKPEILIUBAHUS.

JladopaTropnasi padora «J/Ipo3oduia kak 00bEKT TCHETUUECCKUX UCCIEIOBAHUN .

Tema 12. 3aK0HOMEPHOCTH HACJIEACTBEHHOCTH

Mounorubpunnoe ckpeuuBanue. [lepBoiii 3axkon Menzens — 3aK0OH eIMHO00pa3usi THOPUIOB
neporo nokosuenud. [Ipasuino nomuHupoBanus. Bropoit 3akoH MeHenss — 3aK0H paclieruieHUs
npu3HakoB. Lluronornueckre 0CHOBBI MOHOTHOPUIHOTO CKpeluBaHus. [ umore3a 4uCTOThI raMerT.

AHanuzupyroliee ckpeniuBanue. [IpoMexyTouHblil xapakTep HacienoBaHus. PaciienseHue
MIPU3HAKOB IIPU HETIOJHOM JIOMUHHUPOBAHUMU.

JurubpunHoe ckpemuBanue. Tperuii 3akoH MeHienss — 3aK0OH He3aBUCUMOTO HACIICIOBAHHS
npu3HaKoB. Lluronornueckrue 0CHOBBI TUTHOPUIHOTO CKPEIMBaHUS.

CuennenHoe HacienoBaHue npuszHakoB. Paborsl T. Moprana. CremiieHHOEe Haciael0BaHUE
TE€HOB, HAPYIIEHHUE CLETUICHUS MEX1Y TeHaMH. XpOMOCOMHAs TEOPUs HACIEACTBEHHOCTH.

['enetuka moma. XpOMOCOMHBIM MEXaHU3M ONpENENECHUs Ioa. AyTOCOMBI U IOJIOBBIE
XpOMOCOMBL. ['OMOramMeTHbli M rereporaMeTHblii moji. ['eHeTndeckass CTPYKTypa IOJIOBBIX
xpomocoM. HaciienoBanne nNpu3HAaKoB, CLEIUIEHHBIX C I10JIOM.

I'enotun kak wnenoctHas cucrtema. [lmeloTponuss — MHOXKECTBEHHOE JCHCTBUE TEHA.
MHOXECTBEHHBIN ~ ajulenu3M. B3auMOJEHCTBHE HEAUIENIbHBIX TE€HOB. KOMIUIEMEHTapHOCTS.
Onucra3z. [lonumepus.

I'eHeT4eCKUN KOHTPOJIb Pa3BUTHS PACTEHUM, JKMBOTHBIX M YEJIOBEKa, a TakKke
(U3UOIOTMUECKUX MPOLIECCOB, MOBEIEHUS U KOTHUTUBHBIX (YyHKIMHA. ['eHeTHuecKne MexXaHU3MbI
CUMOMOTeHe3a, MEXaHU3Mbl B3aUMOJICHCTBUS «XO3fMH — MApPa3UT» U «XO3IUH — MHKPOOHOM).
['eHeTHuecKre acHeKThl KOHTPOJIS M M3MEHEHMs HacleJCTBEHHONM HH(OpPMAlMM B IMOKOJEHHIX
KJIETOK 1 OPTaHU3MOB.

JleMoHCTpanun

IToptpetsr: I'. Menpnens, T. Mopras.

Tabmuubsl u cxemsl: «llepBblif U BTOpO# 3akoHbl Menzaens», «Tpetuil 3akoH MeHnens»,
«AHanmu3upymolee ckpemuBanue», «HenomHoe nomuHupoBaHue», «CIEMIEHHOE HAcIelI0BaHUE
NPU3HAKOB Yy Jpo3oduib», «['eHetnka nmonay, «Kapuorun uyenosekay, «Kapuotun apo3opuisn,
«Kapuotun ntuub», « MHOKECTBEHHBIN AJIENU3M», «B3anmMoneiicTBre reHoBY.

Ob6opynoBaHue: MOZAENb IS JEMOHCTPALMU 3aKOHOB €IMHOO0Opa3us THOPHIOB IEPBOTO
IIOKOJIEHUSI W DAacCIIEIUICHHs MPU3HAKOB, MOJENIb I JEMOHCTPAMM 3aKOHA HE3aBHCHMOTO
HacJIEJOBaHMs NPU3HAKOB, MOJENb I JEMOHCTPALMM CLEIJIEHHOTO HACIENI0BaHUS IPU3HAKOB,
CBETOBOW MUKPOCKOII, MUKporpenapar: «/Ipozodunay.

IIpakTnyeckass padora «lI3yueHne pe3ynbTaTOB MOHOTMOPUIHOIO CKpEIIMBAHUS Yy
JIPO30(UITBIY.

IIpakTnuyeckass padora «lI3yueHne pe3ynbTaTOB JAUTHOPUIHOTO CKpEIIMBAHUS Y
JIPO30(UITBIY.

Tema 13. 3aKoHOMepPHOCTH H3MEHYHBOCTH

BsaumopeiictBue reHotuna u cpeasl npu  (opmupoBaHuH (eHoTuna. M3MeHuuBOCTH
npu3HakoB. KauecTBEeHHBIE M KOIMUECTBEHHBIE IPU3HAKU. BUbI N3MEHUNBOCTH: HEHACIIEICTBEHHAS
Y HAaCJEeICTBEHHAsI.

MoaudukaronHas U3MeHUYUBOCTh. Posib cpenbl B GOpMHUpPOBaHUM MOIUGPHUKAIIMOHHON
n3MeHYnBOCTH. Hopma peakiuu mnpusHaka. BapwamuoHHBIA psin U BapuarmoHHas kpuBas (B.
Horanncen). CBoiicTBa MOIU(PHUKAIIMOHHON H3MEHYHBOCTH.

I'eHoTMNIMYecKass W3MEHYMBOCTH. (CBOMCTBA TI'€HOTHIIMYECKOM HW3MEHYUBOCTH. Bumsl
TeHOTHINYECKON M3MEHYMBOCTH: KOMOMHATHUBHASL, MyTallHOHHAS.
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KomOuHaTuBHAsT M3MEHYMBOCTh. MeH03 W TOJIOBOM MPOIECC — OCHOBa KOMOWHATHUBHOM
M3MEHYUBOCTU. Poslb KOMOMHATHBHON M3MEHUMBOCTH B CO3JaHUM F€HETHUYECKOTO pa3HOOOpas3us B
npeaenax OJHOro BUA.

MyrtanmonHass HM3MEHYMBOCTb. Buabsl MyTanuili: TIeHHbIE, XPOMOCOMHBIE, T'€HOMHBIE.
CrnoHTaHHBIE W WHIYLUPOBAHHBIE MYyTalMU. SepHblE W UUTOIUIA3MAaTHYECKUE MYTAallUH.
Comaruueckue U 1nojoBble MyTauu. [[puunHbl BOSHUKHOBEHHS MyTaluidl. MyTareHsl 1 UX BIUSHUE
Ha OpPraHW3Mbl. 3aKOHOMEPHOCTH MYTAI[MOHHOTO Mpolecca. 3aKOH TOMOJIOTHYECKUX PSIOB B
HacsencTBeHHou nu3mMenunBocty (H.M. Bapunos). BHesnepHas n3MeHUYUBOCTb U HACJIECTBEHHOCTbD.

Onuecenemuxa u 9NUCEHOMUKA, pOJb INULEHEMUYECKUX (QaKxmopos 6 Hacie008aHuu U
UBMEHYUBOCIU (DeHOMUNUYECKUX NPUSHAKOS V) OP2AHUZMOS.

JleMoOHCTpaL U

[Toptpetsi: I'. ne ®pus, B. Moranucen, H. 1. Basuinos.

Tabmuner w cxembl: «Bunabl u3MeHYnBOCTHY», «Moau(HUKAIIMOHHAS HW3MEHUYUBOCTHY,
«KoMmOuHaTUBHAs M3MEHUUBOCTHY, «Meiio3», «OmnonoTBopeHue», «l eHetndeckue 3a0ojaeBaHUS
yeoBeKay, «Buael myranuii».

O6opynoBaHue: KHUBbIe M TepOapHble HK3EMIUIIPhl KOMHATHBIX pPACTEHUH, PHUCYHKHU
(pororpadum) KUBOTHBIX C PA3TMYHBIMHA BUJIAMHU H3MECHUYUBOCTH.

JlabopaTtopnass  pabdora  «lccmegoBaHue =~ 3aKOHOMEpPHOCTEH  MOJIU(DUKAIIMOHHOM
M3MEHYUBOCTH. [ToCTpOoeHNE BApUALIMOHHOTO PsAJIa U BAPUALIMOHHON KPUBOM».

IIpakTuyeckas padora «MyTaruu y 1po30Quiibl (Ha TOTOBBIX MUKpPOIpENapaTax).

Tema 14. I'eHeTHKA YeJIOBEKa

Kapuorun uenoeka. MexayHapoaHasi mporpaMMa UCCIe0BaHUs TeHOMa YyesioBeKka. MeToabl
W3y4eHUs] TEHETUKM  4YEeJOBEeKa: TEHEaJOTHYECKUi,  OJM3HELOBBIN, I[UTOTEHETUYECKHMH,
NONYJISALUOHHO-CTATUCTUYECKUH, MOJIEKYJIApHO-TeHeTHUYeCKui. COBpPEMEHHOE  OIpeAesIeHHue
TE€HOTHIA: MOJHOTEHOMHOE CEKBEHHUPOBAHHE, TCHOTUIHMPOBAHNUE, B TOM 4ucie ¢ nomorbio [T1P-
aHanuza. HacrnenctBeHHble 3a00eBaHus 4YeloBeKa. [ eHHbIE M XpOMOCOMHBIE OOJIE3HH YelOBEKa.
bone3nn ¢ HaciIenCTBEHHOW MPEAPaCONIOKEHHOCThIO. 3HAYCHUE MEIUIIMHCKOM TEHETHKU B
MPEIOTBPALlICHUH W JIEYCHWHM TEHETUYECKHX 3a00ieBaHHMil dYenoBeka. MeTuKOo-TeHEeTHYEeCKOoe
KOHCYNbTHpOBaHHE. CTBOJIOBBIE KIIETKH. [IOHATHE «Tr€HETHYECKOTro rpy3a». DTHYECKUE ACTIEKTHI
WCCIIEIOBAaHHUM B 00JIaCTH pEeAaKTUPOBAHUS T€HOMA U CTBOJIOBBIX KIIETOK.

'enetndeckue (QakToOpbl MOBBIIIEHHON YYBCTBUTEIBHOCTH 4YEJOBEKa K (PU3MUEecCKOMy U
XUMHUYECKOMY 3arpsi3HEHHUIO OKPY’Kalollen cpebl. ['eHeTnueckast mpeapacinoiiokKeHHOCTh YeJIOBEeKa
K ITaTOJIOTHSIM.

JleMoHCTpanun

Tabmumpl 1 cxembl: «Kapuwotum uenoBeka», «MeToabl W3ydeHUsS TEHETHKH YEIOBEKAY,
«["eHeTnueckue 3a00I€BaHUS YETOBEKAY.

IIpakTuyeckas padora «CocTaBieHue U aHAJIN3 POAOCIOBHOMN.

Tema 15. Ceniekuusi OpraHu3MoB

JoMecTukanus u cenekuus. 3apokICHUE ceeKuu 1 Jomectukanuu. Yuenue H. 1. Basuiiosa
o IleHTpax MPOUCXOXKACHUS U MHOTO0Opa3usi KyJIbTYpPHBIX pacTeHuil. Ponb cenekiuu B co3aHuu
COPTOB pacTeHUN W TOpOJ >KUBOTHBIX. COpT, MOpoja, MTaMM. 3aKOH TOMOJIOTHYECKUX PSIIOB B
HacyencTBeHHoU n3menunBoctu H. V. BaBunosa, ero 3HaueHue A7 CeNeKIMOHHONM paboThlI.

Metonapl ceneKnMOHHONW paboThl. MICKyCCTBEHHBIN OTOOP: MAacCOBBIM M WHIWBUIYaJTbHBIN.
Oranbl KOMOWHAIIMOHHOW celeKkiuu. VchblTanue mpou3BoguTeNieil mo moToMcTBy. OTOOp MO
TEHOTHUITY C TMOMOIIBIO OLEHKU (PEHOTHMa MOTOMCTBA U OTOOP MO I'E€HOTHUITY C MOMOIIBIO aHATN3a
JHK.

HckyccTBeHHBIM MyTareHe3 Kak METOJl CEJICKIMOHHOW paboThl. PaguanuoHHBIA U
XUMHUYECKHI MyTareHe3 Kak HCTOYHUK MYTAlli Y KyJbTypHBIX (hOpM opraHu3MoB. Vcronbp3oBaHue
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TeHOMHOTO DPEJaKTHpPOBAaHUS W MeTon0B pekomMOuHaHTHbIX JIHK 11 momydeHust mcxogHOTO
MaTtepuaa JUisl CEJIeKIUU.

[Tonyyenne  momuruionnoB.  BHyTrpuBumoBas — rubpuamsanus.  biauskoponacTBeHHOE
CKpellMBaHue, Uil HHOpuANHT. HepocTBeHHOE CKpellBaHue, Wik ayTOpuauHr. ['eTepo3uc u ero
npuunHbl. Mcnonb3oBanue rereposuca B cenekunu. OtmanénHas rubpuamsanus. [Ipeomonenue
Oecruioivsg MEXBHAOBBIX THOPHAOB. JlOCTH)KEHUS CENEeKIMU PACcCTeHUN M KUBOTHBIX. «3enénas
DeBONIOYUA.

CoxpaHeHHe U U3y4EHNE FT€HETUYECKUX PECYPCOB KYJIBTYPHBIX PACTEHUM U UX TUKUX POANYEH
JUISL CO3JaHUSI HOBBIX COPTOB M TMOPHUIOB CEIIbCKOXO3SHUCTBEHHBIX KYIbTYp. M3yuenue, coxpanenue
U YnpaeieHue 2eHemudecKUMU pecypcamu CelbCKOX03AUCMEEHHbIX U NPOMBICIIOBbIX ICUBOMHBIX 8
Yenax YAy4uleHus: Cyuyecmeyiomux U co30aHusi HO8bIX NOpoO, JUHULL U KPOCCO8, 8 MOM Yucie C
NpUMEHEHUEeM COBPEMEHHBIX MeMO008 HAYYHbIX UCCIIe008aAHULL, Nepedo8blx uoell U NepcneKmusHbLX
MEexXHON02ULL.

JdeMoHcTpannmn

IToprpersr: H. U. BaBunos, M. B. Muuypun, I'. [I. Kapneuenko, II. II. Jlykbsnenko, b. JI.
Acraypos, H. bopnoyr, /I. K. benses.

Tabmuubl 1 cxembl: «L[eHTpBI MPOUCXOXKICHUS U MHOT000pa3usi KyJbTYPHBIX PacTEHHI,
«3aKOH TOMOJIOTMYECKHX PsJIOB B HACJIEICTBEHHOW HW3MEHUHUBOCTH», «METONIbl CeneKIun»,
«OTtnanénnas rudpuanzanus», «Myrarenes.

JlaboparopHasi padora «/3yueHue COpTOB KYJIbTYPHBIX PAaCTEHUM M MOPOJ JOMAIIHUX
KUBOTHBIX).

JlaboparopHasi padora «/3yueHrne METOJ0B CEJIEKIIUN PACTCHUII.

IIpakTuyeckas padora «IIpuBHUBKa pacTeHUII».

Ikckypeusi «OCHOBHBIE METOABI M JIOCTHOKEHUS CENEKLUU PACTeHUH U JKUBOTHBIX (Ha
CEJIEKIIMOHHYIO CTaHIUIO, IJIEMEHHYI0 (epMy, COPTOMCHBITATENbHbBIN y4acTOK, B TEIJIMYHOE
XO035IMCTBO, B JTaOOPATOPUIO arpOyHUBEPCUTETA WIM HAYYHOT'O LIEHTPA)».

Tema 16. BuoTexHoJI0rusi U CHHTeTH4YeCcKasi 0M0J10T U

OOBeKThl, HUCHONb3yeMble B OHOTEXHOJOTHMHM, — KJIETOUYHBIE W TKaHEBBIE KYJIbTYpBI,
MUKpPOOPTraHU3MBbl, UX XapaKkTepucTuka. TpaauioHHas OMOTEXHOJIOTUs: XJIeOOoedeHHe, oTydeHe
KHUCIIOMOJIOYHBIX ~ IMPOAYKTOB,  BHHOJenue.  MukpoOuonornueckuii  cunted.  OOBEKTHI
MUKpoOHosiornyeckux TexHosaoruil. [IponsBoactso Oenka, aMUHOKUCIOT U BUTAMHHOB.

Coztanue TeXHOJIOTM M HHCTPYMEHTOB LIEJIEHAIIPABIEHHOTO U3MEHEHHSI 1 KOHCTPYHUPOBAHUS
T€HOMOB C ILIEJIBIO MTOJTYYEHUsI OPraHU3MOB U UX KOMIIOHEHTOB, COJIEPKAIINX HE BCTPEYAIOIINECS B
npupojie OMOCUHTETHUECKUE ITYTH.

Kierounas unxeHepus. MeTonpl KyabTypbl KIE€TOK W TKAHEW pacTEHUHW W KUBOTHBIX.
Kpuobanku. Comaruueckas rubpuamsanus M coMaTHUeckuil sMmOpuorenes. Mcmonb3oBaHue
TariOWJI0B B CEJIEKUUU pacTeHuul. [lomyuenue MOHOKIOHANbHLIX awmumen. Hcnonvsoseanue
MOHOKNOHANbHLIX U NOIUKIIOHANbHBIX anmumen 6 meouyune. VICKyCCTBEHHOE OIUIOJAOTBOPEHHUE.
PekoHCTpyKIIHs SWLEKIETOK U KJIOHMPOBAHHUE >KMBOTHBIX. MeTOJ TpaHCIUIAHTALIMM SJIep KIIETOK.
Texnonocuu  0300poGreHUs,  KYIbMUBUPOBAHUA U MUKPOKIOHAILHOZO — DPASMHOMCEHUS.
CeNbCKOXO3AUCTNEEHHBIX KVIbIYD.

XpOMOCOMHAasl ¥ TE€HHass WHKeHepus. VCKyCCTBEHHBIM CHHTE3 I'€Ha U KOHCTPYHpPOBaHUE
pekomOunanTHbIX JIHK. Cozdanue mpanceennvix opeanuszmos. JIOCTHIKEHHS W TIEPCIIEKTHUBBI
XPOMOCOMHOM U T€éHHON MHKEHEPUH. JKOJIOTUYECKHE U 3THYECKUE MPOOIEMbl TeHHOW WH)KEHEPUH.

Menunuuackue OouorexHosorun. [loctreHomHas mudposas menunmua. [T1P-aumarnocruka.
MeTa0o0MHBIN aHANIN3, TEHOLEHTPUYECKUH aHAIIN3 IPOTEOMa YeJIOBEKa JIJIsl OLIEHKU COCTOSIHHSI €TO
310poBbs. Vcronb30BaHne CTBOJIOBBIX KJIETOK. TapreTHast Tepanusi paka. 3D-OunonHxenepus asis
pa3paboTKu (HyHJAMEHTAIBHBIX OCHOB MEJUIIMHCKUX TEXHOJIOTUH, CO3JaHUs KOMIUIEKCHBIX TKaHEeH
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COYETAaHUEM TEXHOJIOTUH TPEXMEPHOro OMONPUHTHHTa W cKaQQoiauHTa A pemeHHs 3aaad
MEPCOHATU3UPOBAHHON MEIUIIMHBI.

Co3nanue BEKTOPHBIX BaKUMH C IENbI0 OOeCreYeHus KOMOWHUPOBAHHOM 3allUThl OT
Bo3Oyauteneli OPBU, ycraHoBieHHE MOJEKYISPHBIX MexaHW3MoOB (yHknuonupoBanus PHK-
COJIep KAIX BUPYCOB, BBI3BIBAIOIINX 0CO00 OMacHbIe 3a00JIeBaHMS YEIIOBEKA U KUBOTHBIX.

JdemMoHcTpauMu

Tabmuubl 1 cxembl: «Vcmonb30BaHe MEKPOOPTaHU3MOB B IPOMBIIIJICHHOM IPOHU3BOJICTBEY,
«Knerounas unxenepus», «I eHHas HHKEHEPHSI».

JlaGopaTopHnas pa6ora «/3yueHre 00bEKTOB OMOTEXHOIOTHIY.

IIpakTuyeckas padora «lloayyeHrne MOTOYHOKHUCIBIX TPOIYKTOBY.

IKekypeusi «buorexHosorus — BakKHEWIas MPOU3BOJUTENbHAS CUJIa COBPEMEHHOCTH (Ha
OMOTEXHOJIOTHYECKOE MPOU3BOACTBO).

11 KUIIACC

Tema 1. 3apoxkaeHue ¥ pa3BUTHE IBOJIOIUOHHBIX NPeCTABJIEHNA B OMOJIOTHH

OpomtonmonHas teopus Y. JlapBuna. I[Ipeanockuiku BO3HUKHOBEHUSI JapBUHM3MA. JKU3Hb U
Hay4Has JaearesnbHocTh Y. /lapBuHa.

JBrokynie cuibl 3BosOIMHM BU0B 10 Y. JlapBuHY (BbICOKAsi MHTEHCUBHOCTh PA3MHOXKEHHUS
OpraHU3MOB, HACJIEJCTBEHHAas M3MEHUHMBOCTh, OOpHOa 3a CyIIECTBOBAHHWE, €CTECTBEHHBIH U
HCKYCCTBEHHBINU O0TOOD).

Odopmiienne cunteTndeckoil Teopun sBomtonun (CTD). HeifrpanbHas Teopust 3BONIOLHUU.
CoBpemMeHHasl HBOJIIOIIMOHHAS OWOJIOrvs. 3HAY€HHWE 3BOJIOLMOHHONM TeOopuu B (POPMHUPOBAHUU
€CTECTBEHHO-HAYYHOW KapTHUHBI MUDA.

JleMoOHCTpaL U

[Toptpetsr: Apucrotens, K. JIunnei, XK. b. Jlamapk, 2. K. Cenr-Unep, XK. Krosse, Y. J{apBun,
C. C. Yerepuxkos, U. U. HImansrayzen, . Xonneiin, . K. benses.

Tabmuner u cxembl: «Cucrema xuBoil mpuponsl (mo K. Jlunuew)y», «JlecTHHIIa >KUBBIX
cymectB (1o Jlamapky)», «Mexanuzm GHOpMHUPOBAHUS MPUCTIOCOOJICHUN Y PaCTeHUM U KUBOTHBIX
(mo Jlamapky)», «Kapra-cxema mapmipyra nyremiectsuss Y. lapBuna», «Haxonku Y. lapBunHay,
«DopMbl 60prOBI 3a cymiecTBoBaHUE», «Ilopoasl romydeit», «MHoroodpasue KyabTypHBIX Gopm
KanmycTel», «llopoabl AOMamHUX >KUBOTHBIX», «Cxema o0pa3oBaHus HOBBIX BHIOB (mo Y.
HapBuny)», «Cxema COOTHOIIEHMSI JBMXKYIIMX CHJI 53BOJIOUUN», «OCHOBHBIE IIOJIOKEHUS
CUHTETHUYECKON TEOPUH IBOJIIOLIVI.

Tema 2. MUKpO03BOJIIOLUSA U €€ pe3yJIbTaThl

[Tonmynsiuust Kak dieMeHTapHas eauHuua 3Boiatoluu. COBpPEMEHHBIE METOJBI OLEHKU
TEHETUYECKOTO Pa3HOOOpa3usl U CTPYKTYphl momynsuuid. M3mMeHenue reHodoHAa MOMyNSAIUUA Kak
AJIEMEHTAapHOE 3BOJIOLMOHHOE SBJIEHHE. 3aKOH TeHeTudeckoro pasHoBecusa JIk. Xapau, B.
Baitabepra.

OneMmeHTapHble  (DaKTOphl (ABMXKYIIME CHJIBI) OBOJIIOLMU. MYyTallMOHHBIM mpolecc.
Komb6unaruBHast u3sMeHUnBOCTh. [[peiid reHoB — citydaiiHble HEHAINpaBJICHHbIE U3MEHEHUS 4acTOT
ameneid B nomymanusx. Jddext ocHoBarens. Dphgexm Oymvliounoz2o zopaviuika. CHudicenue
2EHeMUYecKo20 pa3zHooopasus. npudunsl u cireocmeus. llposenenue s¢gpghexkma opetigha cenos 6
oonvwux u manelx nonyaayusx. Mwurpauuu. M3omauus  nmomynsuuii:  reorpaduyueckas
(mpocTpaHCcTBEHHAs ), OroJoTHUYecKas (pEnpoIyKTUBHA).

EcrecTBeHHbI 0TOOP — HanpaBsommii GakTop 3Bomonnn. GopMbl €CTECTBEHHOTO 0TOOpa:
JIBIDKYIIMKM,  CTAOWIM3UPYIOIIUMA,  pa3pblBaromuii  (mu3pyntuBHBIN).  [lomoBoit  oTOOp.
Bo3HMKHOBEHME 1 HBOJIIOLINS COLIMATILHOTO ITOBECHMSI )KUBOTHBIX.
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[Tprcnoco0IEHHOCT, OpPraHU3MOB KAk pe3yJbTaT MHUKPOIBOMIOLMM. BoO3HUKHOBEHME
NpUCTIOCO0IeHU Yy opraHu3MoB. ApoMopdo3bl u uanoagantauuu. [Ipumepsl npucrnocoOneHui y
opranu3MoB:  Mopdosoruueckue,  (uznonornyeckue, OHOXMMHUYECKHE,  IOBEACHYECKHE.
OTHOCUTEIBHOCTH IPUCIIOCOOIEHHOCTH OPTaHU3MOB.

Bun, ero kputepuum M cTpykTypa. BumooOpazoBaHme Kak pe3ylbTaT MHUKPO3BOJIOLWH.
Wzomsiust —  xinroueBodt  axtop BupooOpazoBanus. Ilytm u  cmocoOGbl  BuA00Opa3oBaHUS:
ajionaTpuieckoe  (reorpaduyeckoe),  CHMIIATPUYECKOE  (IKOJOTHYECKOE), «MTHOBEHHOE)»
(monummonan3anus, rudpuauzanus). JIuTeIbHOCTh SBONIOIMOHHBIX POIIECCOB.

Mexanu3msbl (POpMUPOBAHUS OHOIOTUYECKOTO pa3HO0Opa3usl.

Ponp  sBomONMOHHONM  OuolorMu B pa3pabOTKE HaydyHbIX METOJIOB  COXPAaHEHUs
O6nopazHooOpaszuss. MUKpPOIBONIONHMS M KOIBOJIOIUS MAPAa3UTOB M HMX XO03i€B. MeXaHU3MbI
dbopMUPOBaHUS YCTOMYMBOCTH K aHTUOMOTHKAM U CTIOCOOBI OOPHOBI C HEM.

JleMoOHCTpaL U

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

Tabmuubl u cxembl: «MyTanMOHHAS W3MEHYHMBOCTBY, «llomynsuoHHas CTpyKTypa BUAA»,
«Cxema nposiBTieHHS 3aKkoHa Xapau—BaiinOepray, «/IBuxKyIiye Cuiibl 3BOJTIOLNUNY, «IKOIOTHYECKas
M30JISAIUS TIOMYJISIIAA CeBaHCKOM (openny, «I eorpadudeckast H30JI1Us TUCTBEHHHUIIBI CHONPCKOI
U JIUCTBEHHUIIBI 1aypcKoity», «lomynsiroHHbIe BOTHBI YHCIEHHOCTH XHUIIHUKOB U XKepTBy», «Cxema
JIEMCTBUSL €CTECTBEHHOTO 0TOOpa», «Popmbl OOpHOBI 3a cymecTBoBaHHE», «VHAYCTpUAIBbHBIN
MenaHusm»,  <«KuBble  uckomaembie»,  «[lokpoBUTENbCTBEHHAs  OKpacka  KUBOTHBIXY,
«[Ipenynpexaaromias OKpacka KUBOTHBIX», «PuU3HNOIOrHYecKre ajlanTanum,
«IIprcrnocobaeHHOCTh OPraHU3MOB M €€ OTHOCUTEIBHOCThY, «KpuTtepuu Buaa», «Buabl-1BOHHUKNY,
«CTpyKTypa BHa B ipupoien, «CrnocoOsl Bu000pazoBaHus», «I eorpaduyeckoe Bua000pa3zoBaHue
TPEX BUAOB JaHJBIIIEH», «IKOJIOTHYeCKoe BUI000pa3oBaHUE BUAOB CUHHIY, «llomummons
pactenuit», «KamycTHo-peedHblii THOPHUIY.

Ob6opynoBanue: repbapuu pacTeHUH, KOJUJICKIMM HACEKOMBIX, 4ydela NTHULl U 3Bepeil ¢
IpUMepaMu Pa3IMYHbIX TNPUCIOCOOJNEHUHM, uyyuyena MNTULl W 3Bepell pa3HbIX BHUJIOB, Tepbapuu
pacTeHHi GJIM3KUX BUI0B, 00Pa30BaBIIMXCS PA3TMUHBIMU CIIOCOOAMH.

JlabopaTropnasi padora «BrisBieHHE H3MEHUYNBOCTH y 0CO0€H OHOTO BUIA.

JlaGopaTtopnas padora «lIpucmocoGiieHuss OpPraHu3MOB M HMX  OTHOCHUTENIbHAS
1EJIECO00PA3HOCTHY.

JlaGopaTopHnas pa6ora «CpaBHEeHHE BUJIOB 110 MOP(HOIOTHIECKOMY KPUTEPHION.

Tema 3. MakpodBo1onus 1 eé pe3yJibTaThl

MeTtonbpl u3yueHuss Makpo3Boironuu. llaneoHToNnOrMueckne MeToabl M3Y4EHHUs JBOJIOLUU.
[TepexonHbie GopMbI U PUIOTEHETUYECKUE PSAIBI OPTAaHU3MOB.

Buoreorpaduyeckue merobl u3yueHus 3Bodrou. CpaBHeHHE GIIOpHI U (hayHbI MATEPUKOB U
ocTpoBOB. bruoreorpaduueckne oomactu 3eMian. BUIbI-oHIEMUKU U PETUKTHI.

OMOpHOJIOTHYECKUE M CPaBHUTEIbHO-MOP(OIOrHnYeckrue METOAbl HM3YyUYCHHs SBOJIIOLIUH.
['eHeTHYecKHEe MEXaHU3Mbl SBOJIIOIMM OHTOTEHE3a M TMOSBJICHHUS 3BOJIOIMOHHBIX HOBILIECTB.
['omMonornyHble M aHaJOTHMYHBbIE OpraHbl. PyniuMeHTapHbIE OpraHbl M aTaBU3Mbl. MOJEKYISIPHO-
reHeThu4YecKre, OMOXUMUYECKUE U MaTeMaTHUYEeCKHe METO/Ibl N3YUYEeHHs SBOIOIUH. [ OMOJIOrHYHbIe
reHbl. COBpeMEHHBIE METO/IbI TOCTPOCHHSI (PUITOT€HETHUECKUX JIEPEBBEB.

XPpOMOCOMHBIE MYTAIlM{ U SBOJIIOIHSI TEHOMOB.

OO61mue 3akoHOMEepHOCTH (TIpaBUiIa) SBONIONMH. [Ipunyun cmenst @hyHxyuii. HeoOpatuMocThb
SBOJIIONMH. AJlanTUBHAs paauanus. HepaBHOMEpPHOCTh TEMIIOB SBOJIIOLIUH.

JleMoOHCTpanuu

[Toptpetsi: K. M. Bap, A. O. KoBanieBckuii, @. Mromiep, J. ['ekkensb.
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Tabmumel U cxeMbl: «DUITOTEHETHYECKHA P JIOMIAINY», «APXEONTEPHUKCY, «3BEpO3yObIe
amepby, «Crerouedansny, «Punnodurtey, «CeMeHHbIe TaOPOTHUKMWY, «bruoreorpaduueckue 30HbI
3emm», «/pelid xoHTHHEHTOBY», «Penukrbl», «HauanbHble cTaguu >MOPHOHAIBHOTO PAa3BUTHUS
MIO3BOHOYHBIX JKMBOTHBIX», «['OMOJOrMYHBIE W aHAJIOrMYHBIE OpraHel», «PyaUMEHTHI»,
«ATaBU3MBIY, «XPOMOCOMHBIE HAOOpHI YeENOBEKAa W IIUMIaH3e», «[JaBHBIE HampaBICHUS
SBOMTIOIIHINY, «O0I1IHe 3aKOHOMEPHOCTH SBOJIIOLIHI.

Ob6opynoBanue: KOJUIEKIUHU, FepOapuu, MYJISKH HCKOTIAEMBIX OCTaTKOB OPraHU3MOB, MYJISKH
TOMOJIOTUYHBIX, aHAJIOTUYHBIX, PYAUMEHTAPHBIX OPTaHOB U aTaBU3MOB, KOJJICKIIMM HACEKOMBIX.

Tema 4. IIponcxosxneHue H pa3BuTHe JKU3HU HA 3emJie

Hayunbple rumore3sl NPOUCXOXKACHUS KU3HU Ha 3emie. AOuUOreHe3 U MaHCHEPMHUS.
JloHayuHble TpPEICTABICHUS O 3apOKICHUM >KU3HM (KpeaunoHu3M). ['umore3a MOCTOSIHHOTO
CaM03apoXKJIeHUs KU3HU U e€ ompoBepxkeHue onbitamu @. Penu, JI. Cnamnanuanu, JI. Iactepa.
[TponcxoxxaeHne KU3HU U aCTPOOHOIIOTHSL.

OcHoBHBIE 3Tambl HeOpraHudeckoil sBomtouuu. [lnanerapHast (reomoruyeckasi) BOJIOLMS.
XuMuyeckasi 3BoJtoLUsA. AOUOTEHHBIN CHHTE3 OPraHMYECKUX BEIECTB U3 HeopraHmdeckux. Oneit
C. Mumnepa u I'. FOpu. ObpazoBanue nonumepoB uz MoHomepoB. KoanepBarnas runoreza A. U.
OnapuHa, runore3a nepsuuHoro OynboHa JIx. XonjeiHa, reHernyeckas rumnoreza ['. Mémnepa.
Pu6osumbl (T. Yek) m rumoresa «vupa PHK» V. T'unbepra. dopmupoBanue MeMOpaH u
BO3HUKHOBEHUE IPOTOKJIETKH.

HUcropuss 3emnn u Meroasl €€ wu3ydeHud. Vckonmaemple OpraHuyeckHe OCTATKHU.
["'eoxponosorus u e€ Mmetopl. OTHOCUTEIbHAS U A0COIIOTHAS T€OXPOHOJIOTHS. [ 'e0oXpoHoIornyecKas
LIKaJIa: S0HBI, 3Pbl, IEPUOJBI, JITOXH.

HavanpHble 3Tanel opraHu4eckod 3BOJOLMH. llosiBIeHME M IBOJIIOIUSA TNEPBBIX KIETOK.
Opomonuss  Metabonus3Ma. Bo3HukHOBeHHE mepBBIX 3KocucTeM. COBpeMEHHbIE MUKPOOHBIE
OMOIIEHKHU KaK aHaJIOr NMepBbIX Ha 3emiie coobmiecTB. Ctpomaronutsl. [IpokaproTsl U 3yKapHOTHI.

[Tpoucxoxxaenne 3ykapuoT (cuMOMOreHe3). DBOJIOLMOHHOE IPOUCXOKICHUE BHPYCOB.
[IpoucxoxaeHne  MHOTOKJIETOYHBIX  OpraHU3MOB.  BO3HUKHOBEHHME  OCHOBHBIX TPy
MHOT'OKJIETOYHBIX OpPTraHU3MOB.

OcHOBHBIE 3Talbl IBOJIIOLNU BBICHINX pacTeHUil. OCHOBHBIE apoMOp(o3bl pacTeHH. Beixoa
pacteHnii Ha cymy. [losiBiIeHHE CIIOPOBBIX pacTEHU U 3aBOEBaHUE UMU CyIlId. CEMEHHBIE PACTCHHUS.
IIponcxoxaeHne IBETKOBBIX PACTEHUM.

OcCHOBHBIE 3Tanbl 3BOJIIOLMU KUBOTHOrO Mupa. OCHOBHBIE apoMOp(03bl KUBOTHBIX.
Bennckas ¢ayna. KemOpuiickuii B3pbIB — MOSIBIEHHE COBPEMEHHBIX TUIOB. IlepBble XopaoBbIE
*HUBOTHBIE. JKM3Hb B BOjE. DBOMIONMS MO3BOHOYHBIX. [Ipomcxokiaenue ampuOUi U penTUIHM.
[Ipoucxoxaenne MiIeKkonmuTaromMx © ntul. [IpuHmun ximrodeBoro apomopdosza. OcBoeHue
0€CII03BOHOYHBIMU U I03BOHOYHBIMH KHUBOTHBIMU CYILIH.

Pa3BuTue xu3HM Ha 3emiie 1O 3paM U MEPHOJIaM: apXxe, MPOTEepO30i, Maneo30i, Me3030M,
KaifHo30HM. OOImas XapakTepuCcTHKa KIMMaTa M reojJorHueckux mpoieccos. [losBienne u pacuseT
XapaKTepHBIX OpPraHU3MOB. YTieoOpa3oBaHHe: €ro YCJIOBHS M BIUSHUE Ha Ta30oBblil cOCTaB
aTMochepsl.

MaccoBble BBIMHpAHUSI — DKOJOTHYECKHE KPHU3UCHI mpouuioro. [IpuumHbl M cieacTBus
MacCcOBBIX BbIMUpaHUil. COBpPEeMEHHBIH SKOJOTMYECKHH KpH3HUC, ero ocobeHHoctu. IIpobiema
coxXpaHeHHUs OMopa3zHooOpa3us Ha 3emiie.

CoBpeMeHHas cuUCTeMa OpraHudeckoro mupa. [IpuHIUOBI KiIacCH(UKAMH OpPraHU3MOB.
OCHOBHBIE CUCTEMAaTUYECKHE IPYIIIBI OPTaHU3MOB.

JleMoOHCTpanuu

[Toptpetsr: ®@. Penn, JI. Cnanmnanuanu, JI. Ilactep, 1. 1. Meunukos, A. 1. Onapun, JIx.
Xonaeitn, I'. Mémnep, C. Munep, I'. FOpu.
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Tabmumer u cxembl: «Cxema ombita @. Penm», «Cxema ombita JI. [lacTepa mo m3ydeHuto
caMo3apoxkaeHus: ku3Hu», «Cxema ombiTa C. Mwmiepa, I'. Opu», «OTanel HeopraHu4ecKon
sBOMIONIMNY, «['eoxpoHosornueckas Mmkana», «HadanbHble STanbl OPraHUYECKOW SBOJIIOIIUN,
«Cxema 00pa3zoBaHus HyKapuoT MyTEM cuMmOuorenesa», «CucreMa xUBOM NpUpoObl», «CTpoeHue
BUpyca», «Apomopdo3bl  pacTeHmit», «PuHHOGUTB, «OMTHOKIETOYHBIE  BOJOPOCIHY,
«MHoOTOKJIETOUHBIE BOJIOpOCINY, «Mxu», «[lanmopotHukny, «I'ogoceMeHHbIe pacTeHus», «Opranbl
[[BETKOBBIX pacTeHui», «CxeMa pa3BUTHS JKUBOTHOIO MHPA», «ApoMOp(hO3bl KUBOTHBIXY,
«IIpocreiitue», «KumeunononoctHeie», «llmockue uyepBu», «UneHucToHorue», «PvIOBI»,
«3emHoBOaHBIEY, «lIpecMbikaromuecs», «lItuney, «Mnekonurawomue», «Pa3Butue XKu3HH B
apxeickoit spe», «Pa3BuTue KU3HU B MPOTEPO30HCKOI 3pey», «Pa3BuTHE KU3HU B MAICO30HCKOM
ape», «Pa3sBuTHE XKU3HM B ME3030MCKOM dpe», «Pa3BuUTHE JKHW3HM B KalHO30MCKOM 3pey,
«CoBpeMeHHasl CUCTEMa OPraHUYECKOr0 MUPay.

OGopynoBanue: repbapuu pacTeHUM Pa3TMYHBIX OTAEIOB, KOJUICKIIMA HACEKOMBIX, BIAKHbBIC
npenapaTsl KUBOTHBIX, PAKOBHHBI MOJUTIOCKOB, KOJUIEKIIMM HWTJIOKOXKHUX, CKEJIEThl MO3BOHOYHBIX
JKUBOTHBIX, Uy4esa NTHI] U 3Bepei, KOJUIEKIIMA OKaMEHEIIOCTEH, MOJE3HBIX UCKOMAEMBbIX, MYIISIKH
OpPraHMYECKUX OCTATKOB OPTaHU3MOB.

BupryanbHaa JaGoparopHas paGora «MogenupoBanue onbiToB Muiepa—tOpu 1o
M3YYEHUIO a0MOTEHHOTO CHHTE3a OPraHNYECKUX COSAMHEHUN B IEPBUYHOMN aTMochepe».

Jladboparopnasi pabora «/3yueHue u ONHMCAaHHE MCKOMAEMBIX OCTAaTKOB JAPEBHUX
OpPTaHU3MOBY.

IIpakTuyeckas padora «3yueHue ocOOEHHOCTEN CTPOEHUSI PACTEHUH pa3HbBIX OTAEIOBY.

IIpakTuyeckas padora «3yueHue 0cCOOEHHOCTEH CTPOCHUS TO3BOHOYHBIX KUBOTHBIX).

Tema S. IIpoucxoxaeHue 4ej10BeKa — aHTPONOreHe3

Pa3paens! u 3agaun anTponosoruu. MeToasl aHTPOIIOJIOTUH.

CTaHOBIIGHHE TIPEACTABICHUM O TMPOUCXOKJACHUM 4YelOBEeKa. Pelurno3Heie BO33pEHUS.
CoBpeMeHHbIE HAYUYHbIE TEOPUH.

Cxo/1cTBO UenoBeka ¢ KUBOTHBIMU. CHUCTEMAaTHYECKOE MTOJIOKEHHE YenoBeka. CBHUIeTeNbCTBA
CXOJICTBA 4YeNIOBEKAa C JKUBOTHBIMU: CpPaBHUTEIHHO-MOP(OIOrHUecKre, SMOPHOIOTHYECKHE,
¢busnoIoro-6noxXuMUYecKne, mosegaeHIeckrue. OTInUns 4eloBeKa OT KMBOTHBIX. [IpsaMoxoxieHne
U KOMIUIEKC CBS3aHHBIX C HMM MpPHU3HAKOB. Pa3BUTHE TOJIOBHOIO MO3ra U BTOPOW CUTHAIBHOMN
CHUCTEMBI.

JBuxymue cuibl (hakTopbl) aHTPOTIOreHe3a: OMoNoTHYecKue, conuaababie. COOTHOIICHHE
OMOJIOTHYECKUX U COIUATBHBIX ()aKTOPOB B aHTPOIIOTCHESE.

OcHoOBHBIE CTaUM aHTpornoreHe3a. PaHHue denoBekooOpa3Hbie 00€3bsHBI (MIPOKOHCYIBI) U
paHHWE TOHTUJBI — OOIIME MPEIKH UYETOBEKOOOPa3HBIX O00E3bsiIH U JIOACH. ABCTPATONMUTEKH —
JBYHOTHE TpeaKu Jojaei. YenoBek ymenbld, MepBble W3TOTOBICHUS OpyAuid Tpyaa. YemoBek
NPSIMOXOJIALINI 1 MEepBbI BHIXOJ JH0ei 3a mpenensl AQpuku. YenoBek reinenboeprekuii — o0mmii
MPEIOK HEaHAEPTaJIbCKOIO YEIOBEKa M YEJIOBEKa pa3yMHOTo. YenoBek HEaHAEepPTaIbCKUM Kak BHU]
JOIEN XOJIOJHOTO KiMMara. YeloBeK pa3yMHBId COBPEMEHHOIO THIIA, JEHUCOBCKHN YEIIOBEK,
OCBOEHHE KOHTHHEHTOB 3a npeaenamMu Adpuku. [laneoreneTnka u manreoreHOMHKA.

OBOJIOIUS COBPEMEHHOI'O 4YesoBeKa. EcTecTBEeHHBIM OTOOp B MOMYNSIMIX YelOBeKa.
MytanuoHHbIi nponecc U monuMoppusM. [lomynsIoHHbIE BOJHBI, Apeid T'€HOB, MUTPALUS U
«a(dexT ocHOBaTENA» B MOMYJSALUAX COBPEMEHHOT'O YETIOBEKA.

Yenoseueckue pacol. [lonstue o pace. bonbiime pacwl: eBporeougHas (eBpa3uiickasi),
aBCTpaIo-HerpouIHas (PKBaTOpHaIbHAs), MOHTOJIOU IHAS (a3MaTCKO-aMEpHUKaHCcKas). Bpems u mytu
paccelieHUsl 4eloBeKa Mo IuiaHere. ENMHCTBO dyenoBeueckux pac. HaydHas HecOCTOSTENbHOCTD
pacusma. [IprcmocoOIeHHOCTh YeoBeKa K Pa3HBIM YCIOBHSAM OKpYKarolied cpenpl. Brusaue
reorpaguuecKkoii cpesl U npeida reHoB Ha MOP(OIOTHIO U PUIUOTIOTHIO YETTOBEKA.
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MexXIUCIUIUIMHAPHBIE  METOABl B (U3MYECKOW  (OMOJIOrMYecKoi)  aHTPOMOJIOTHH.
OBOJIIOIIMOHHAS. aHTPOIIOJIOT U U NTAJIE0AHTPOIOJIOT s YEJIOBEYECKUX MOMyJIAnnil. buoconuansabie
UCCIIEIOBaHMS IPUPOJIBI YenoBeka. MccieqoBanue K0IBOMOLNN OHOIOTHYECKOTO M COLIMAIbHOTO B
YEJOBEKeE.

JleMoOHCTpaLuu

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

Tabmumel u cxeMbl: «MeToabl  aHTPOMONOTHM», «['OJOBHOH MO3r  4YeIOBEKay,
«UYenoBexkooOpa3Hble 00e3bsiHBbI», «CKEJIeT 4YelloBeKa U CKeJeT IIMMIIaH3e», «PynuMeHThl u
aTaBU3MbD», «JIBHXKYIIME CHJIBl AHTPOIIOI€HE3a», «OBOJIIOLMOHHOE JPEBO  YEJIOBEKay,
«ABcTpanonurek», «HemoBek ymenbli», «HenoBek MpAMOXOIALU», «/eHUCOBCKHI YelIOBEK»
«Heanpepranbip», «KpoManboHb, «IIpenku yenoBekay, «ITarmbl SBOIIOLUM YelloBeKay, «Pacbl
YEJI0BEKay.

O6opynoBaHue: MYJSDKM OKaMEHENOCTEH, MPEIMETOB MaTepUaIbHOW KYyJIbTYphl MPEIKOB
4enoBeKa, penpoaykiuuu (pororpadun) KapTuH ¢ MU(OIOTHIECKUMHA U OMOJIEHCKUMHU CIOKETaMU
NPOMCXOXKACHUST 4YeJoBeKa, ¢ororpaduu HAXOMOK HCKOMAEMBIX OCTATKOB YEJOBEKa, CKEJET
YeJIoBeKa, MOJENIb 4Yeperna 4YelloBeKa M 4Yeperna IIMMIAaH3€, MOJENb KUCTH YeJIOBEKa M KHCTH
LIMMIIaH3€, MOJENIH TOPCa PEJKOB YEIOBEKa.

JlabopaTopnasi padora «3yueHrne 0cCOOEHHOCTEN CTPOCHUS CKEJIeTa YeIOBeKa, CBSI3aHHBIX
C IPSAMOXOXKJACHUEM.

IIpakTuyeckas padora «/3yueHue 3K0IOrHYeCKUX aganTaluil 4eI0BEKay.

Tema 6. JKo0JIOTHSI — HAYKAa 0 B3aMMOOTHOLIEHUSIX OPTAaHM3MOB M HA0PraHU3MEHHbIX
CHCTEM C OKpY KaloLen cpenou

3apoxaeHue U pa3BUTHE dKoJoruu B Tpynax A. ['ym6onbara, K. ®@. Pynse, H. A. CeBepiiona,
3. I'exkens, A. Tencnu, B. H. Cykauésa. Paznens! u 3agaun 3xonoruu. CBA3b DKOJIOTHU € APYTUMU
HayKaMH.

Metoasl sxonoruu. [loneBbie HaOmOAeHUSA. DKCIEPUMEHTHI B DKOJOTHU: MPHUPOAHBIE U
naboparopHble. MoaenupoBaHue B SKOJOTHMH. MOHHUTOPUHI OKpPY)KarOIIEeW Cpenbl: JOKaJbHBIMH,
PETHOHANBHBIN U TI100aIbHBIH.

3HaueHUe SKOJIOTMUECKUX 3HAHUM [Tl YesloBeKa. DKOJIOrMUeCKOe MUPOBO33PEHNE KaK OCHOBA
CBsA3€H uesoBedecTBa ¢ NMpupoaod. @opMHUpOBaHHE SKOJIOTMUECKON KYJIBTYPbl M DKOJIOIMYECKON
rPaMOTHOCTH HaCEJICHHUS.

JleMoOHCTpanun

[Toptpetsr: A. I'ymbonbar, K. @. Pynse, H. A. Cesepuos, 3. I'ekkens, A. Tencnu, B. H.
Cykaués.

Tabmuupl u cxemsl: «Paznensl skonorun», «MeTtoasl 3Koiorum», «Cxema MOHUTOPUHTA
OKPYXKaroIlIeH Cpeb».

Jladoparopnasi padora «/3yueHrne METOZ0B SKOJIOTHYECKUX UCCICTOBAHUIY.

Tema 7. Opranusmsl U cpeaa OOMTAHUSA

Dxoyiorudeckue (PaxTopbl ¥ 3aKOHOMEPHOCTH MX AercTBUs. Kinaccudukamms 3KoI0THIecKux
(dakTOpoB: abMOTHUYECKHE, OMOTHUYECKHE, aHTpomoreHHsle. OOImMe 3aKOHOMEPHOCTH JAEHCTBHS
skosiornueckux (axrtopos. IlpaBuno munumyma (K. Ilnpenrens, 0. JIubux). TonepaHTHOCTS.
OBpUOMOHTHBIE U CTECHOOMOHTHBIE OPTaHU3MBI.

AoOuotndeckue ¢aktopsl. CBeT Kak dKojorudeckuit daktop. JleiicTBUE pa3HBIX Y4acCTKOB
COJIHEYHOTO CHEKTpa Ha OpPraHU3Mbl. OJKOJOTUYECKHE TPYIIbl PAaCTEHUH M IKUBOTHBIX IO
OTHONIEHUIO K cBeTy. CUTHalbHAs poJib cBeTa. POTONEPUOAU3M.

Temmeparypa kak »dkosiorndeckuid ¢akrop. JleificTBue Temmeparypbl Ha OpraHHU3MBIL.
[ToHWKUIOTEPMHBIE U TOMOMOTEPMHBIE OPTraHU3MbI. DBPUTEPMHBIE U CTEHOTEPMHBIE OPTAHU3MBI.
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BrnaxHocTe Kak skonormueckuii ¢akrtop. IlpucrmocoOneHus pacTeHUN K TMOICPKAHUIO
BoiHOrO Oananca. Kinaccuduxaims pacrenuit o oTHouieHuto K Boze. [IpucnocoOaeHus sKMBOTHBIX
K U3MEHEHUIO BOJHOTO PEXHUMA.

Cpenbl oOuTaHUS OPraHMW3MOB: BOJHAs, HA3eMHO-BO3/yILIHas, IOYBEHHAs, TIIyOMHHAS
NOJNOYBCHHAs], BHYTpUOpPraHW3MeHHas. (DHU3UKO-XMMHYECKHE OCOOEHHOCTH cpel OOUTaHUSA
opranu3moB. [IpucnocobaeHuss OpraHu3MoB K KU3HU B Pa3HBIX CPEIax.

buonorunueckue purmsl. BHemnue u BHyTpeHHHE pUTMBbL. CyTOYHBIE M TOJWYHBIE PUTMBI.
[Tprcnoco0IeHHOCTh OPTaHU3MOB K CE30HHBIM U3MEHEHHUSAM YCIOBHI JKU3HH.

XKuznennsie ¢opmel opranuzmoB. Ilonstie o xu3HeHHOW ¢opme. JKu3HEHHBIE (OPMBI
pacTeHUM: [epeBbsl, KYCTAPHUKH, KYCTapPHUYKHA, MHOIOJIETHHE TpaBbl, OJHOJICTHUE TPAaBBI.
Kuznennsie (HOPMBI JKUBOTHBIX: THIPOOHOHTHI, TEOOMOHTHI, a3pO0OHOHTHL. OCOOEHHOCTH CTPOCHHUS
1 o0pasa KU3HH.

buotnyeckue hakropsl. Buapl OMOTHYECKMX B3aUMOJICHCTBUNA: KOHKYPEHIINS, XUIITHUYECTBO,
cum6buo3 u ero ¢opmsl. [lapazutusm, koomnepaius, MyTyalTu3M, KOMMEHCaIN3M (KBapTHPaHTCTBO,
HaxJIeOHM4UecTBO). Herpodudeckue B3ammopeicTBus (Tormmdeckue, popuueckue, pabdpudeckue).
3HaueHue OMOTUYECKUX B3aHMMOJCHCTBHUIl sl CyIIECTBOBAaHHS OPraHU3MOB B cpeie OOUTaHus.
[TpyHIMIT KOHKYPEHTHOTO UCKJIFOUEHUS.

JdeMoHcTpannn

Tabmuubl u cxembl: «DKoJoruueckue ¢GakTops», «CBETOBOH CIEKTP», «DKOJOTHUECKHUE
CPYIIIBI )KUBOTHBIX IO OTHOIIEHUIO K CBETY», «TEIIOKPOBHBIE KUBOTHBIE», «XOJIOJHOKPOBHBIE
KUBOTHbIE», «DU3NOIOIMUYECKHUE aJanTaluu >KUBOTHBIX», «Cpeapl OOUTaHHS OpPraHU3MOBY,
«buonoruyeckue putMbly, «OKusHennole GopMbl pacTeHUi», «KusHeHHbIE (OPMBI KUBOTHBIX),
«JKocHUCcTeEMa MIMPOKOIMCTBEHHOIO Jeca», «JKocucreMa XBOWHOro seca», «llemm nutanusy,
«XumaudectBoy, «Ilapasutuzmy, «Konkypenuus», «Cumonosy», «KommeHcanuzm».

OOGopynoBanue: repdbapuu paCTeHHI U KUBOTHBIX, MPUCITOCOOIEHHBIX K BIUSHHUIO PA3JIMYHBIX
HKOJIOTHUECKUX (haKTOPOB, TepOapuu CBETOIIOOUBBIX, TECHETIOOUBBIX U TEHEBBIHOCIMBBIX PACTECHUH,
CBETOJIIOOMBBIE, TEHEIIOONBBIE U TEHEBBIHOCIMBBIE KOMHATHBIE PACTEHU, repOapuu U KOJIJIEKIUU
TEIUIONIOOMBBIX, 3UMOCTOMKHX, MOPO30YCTOMUMBBIX pacTeHU, dyuena NTUI U 3BepeH, repoapuu
pacTeHuii, OTHOCAIMXCS K TUrpoduram, kcepoduraM, Mme3opuTaM, KOMHATHbIE PACTEHUS JTaHHBIX
TpyNI, KOJJIEKIIUY )KUBOTHBIX, OOUTAIONINX B Pa3HbIX cpefax, repOapuu U KOJUIEKIIMH PACTeHUH U
JKUBOTHBIX, 00J1a/1AI0INX YePTaMU IPUCTIOCOOTIEHHOCTH K CE30HHBIM U3MEHEHUSIM YCIIOBUN KU3HHU,
repbapud M KOJUIGKIIMHA PACTEHUH W JKUBOTHBIX PA3IMYHBIX >KU3HEHHBIX (OpPM, KOJIECKIHUU
’KUBOTHBIX, YYaCTBYIOIIUX B Pa3IMYHBIX OMOTUYECKUX B3aUMOJICHCTBUSX.

JlaGopaTopHas pa6ora «BrisgBieHHe TPUCTIOCOOICHUN OPTaHU3MOB K BIIUSIHUIO CBETa.

Jladboparopnasi paGora «BrbIsiBIeHHE TPHUCTIOCOONCHUH OpPraHU3MOB K  BIIHMSHUIO
TEMIIEPATYPBI».

Jladboparopnasi paGora «AHATOMHYECKHE OCOOCHHOCTH pACTEHHH W3 Pa3HBIX MECT
oOUTaHUSDY.

Tema 8. Jko0J10rus1 BUAOB M NOMYJIS A

DKOJIOrHYeCcKHe XapaKTepUCTUKU nomynsauuu. [Tomynsamus kak 6uonornyeckas cucrema. Poib
HEOHOPOJHOCTH Cpeibl, PU3HMUECKUX OapbepOB U OCOOCHHOCTEHW OMOJIOTHH BUOB B ()OPMHUPOBAHUH
IIPOCTPAHCTBEHHON CTPYKTypbl Nomyisiiuil. OCHOBHbBIE IOKa3aTead MOMYJSIMM: YUCIEHHOCTb,
IJIOTHOCTh, BO3PACTHAs U TOJIOBAsA CTPYKTYPA, POKAAEMOCTb, IPUPOCT, TEMIT POCTa, CMEPTHOCTb,
MUTpALIHS.

Okosioruyeckasi CTpykTypa mnomyiasuuu. OILleHKa 4YUCIEHHOCTH nomyisuuu. J[nHammuka
MOMYJSIUUKA M €€ peryisiuus. bUOoTHYeCKHi NMOTEHUUA MOMyIsuuu. MoaenupoBaHue ITHUHAMUKHU
nonyiasiund. KpuBble pocra uHMCIeHHOCTH mnomynsuuu. Kpuble BbpDKHMBaHUA. Perynsanus
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YHUCICHHOCTH MOMYJSIUI: poiib (AKTOPOB, 3aBUCAIIMX M HE 3aBUCANIMX OT IUIOTHOCTH.
DKoJiorudeckue crparerud BunoB (I- u K-ctparerun).

[Tonstue 00 oKojormyeckod HUme BuAa. Mecrooduranue. MHOroMepHas MOJENb
skojornueckod HumM JIx.M. Xarumncona. Pasmepsl skonormyeckoi Humu. IloTeHnuanbHas u
pearn30BaHHas HUILIH.

Bun xak cucrema mnomynsauuid. Apeansl BHIOB. Buabl M MX KU3HEHHBIE CTPATETHH.
DKOJIOTUYECKUE IKBUBAJICHTHI.

3aKOHOMEPHOCTH MOBEJCHUS U MUTPALIUN KUBOTHBIX. bruosiornueckrne MHBa3uu 4yKepOoIHbBIX
BU/JIOB.

JdeMoHcTpannn

IToprper: Ix. WM. XaTunHCOH.

Tabmuipl 1 cxembl: «IKOJOTHYECKHE XapaKTePUCTUKHU Momyisiiuu», «I[IpoctpancrBenHas
CTpyKTypa mnomyisuun», «Bo3pactHble mnupamuibsl nonyiasiuun», «CKOpOCTh —3acelneHus
MOBEPXHOCTU 3eMJIM pa3IUYHbIMH OpraHuzMaMmy», «Mogens skonoruyeckoi Humm Jx. H.
XaT4ynHCOHAY.

O6opynoBanue: repdapuu pacCTeHHUM, KOJUIEKIIUY KUBOTHBIX.

Jladoparopnas padora «[IpucnocoOeHust CeMsH paCTEHUN K PACCETICHUIOY.

Tema 9. JDKo0J10THA CO00MIECTB. IKOJOTHIECKHE CHCTEMBI.

CoobmecTBa opraHu3MoB. buorneHo3 m ero crpykrypa. CBs3M MEXIy OpraHU3MamH B
OHOLICHO3E.

Oxocucrema Kak oTkpeitas cuctema (A. k. Tencnn). yHKUInOHaIbHBIE OJOKH OPraHU3MOB
B 9KOCHCTEME: MPOIYLIEHThI, KOHCYMEHTBI, pelylleHThl. Tpoduueckue ypoBHu. Tpoduueckue nemnu
u ceTh. Abuotnyeckue 010ku 3kocucteM. [1ouBbl U mibl B 3xocucreMax. KpyroBopot BeuiecTB u
IIOTOK YHEPTUU B SKOCUCTEME.

OcHoBHbBIE TOKa3aTeNM 3KocUCTeMBbl. buomacca M mpoaykuusa. DKOJOTHYECKHe MHpPaMUIbI
quces, OMOMacChl U SHEPTUH.

Junamuxa skocucmem. Kamacmpoguueckue nepecmpotiku. Daykmyayuu. HarpaBieHHbIE
3aKOHOMEpHBIE CMEHBI COOOLIecTB — cykieccuu. IlepBUYHBIE M BTOPUYHBIE CYKLECCHMH M HX
OPUYMHBL.  AHTpPONOTE€HHbIE  BO3JAEHCTBUS Ha  cykueccuu. KimmakcHoe — cooOIIecTBo.
buopa3noobpa3ue 1 moJHOTa KpyroBOpoTa BEIIECTB — OCHOBA YCTOHYHMBOCTH COOOIIECTB.

[TpuponHble 3KOCUCTEMBI. JKocucmemsvl 03€p U pex. IKOocucmemvl Mopell U OKeaHos.
DKkocucmemvl myHop, 1ecos, cmenetil, NyCmbiHb.

AHTpPOIIOTEHHBIE ~ JKOCHCTEMBI.  Arposkocucrema. ArpoueHo3. Paznuuusa — Mexay
AHTPOIIOTE€HHBIMH U MPUPOIHBIMU SKOCUCTEMAMH.

VYpboskocuctembl. OCHOBHBIE KOMIOHEHTHI ypOoskocucteM. ['oponckas dmopa u dayna.
CuHaHTponu3aus ropoackoil ¢payHsl. buonornueckoe u X03s5HCTBEHHOE 3HAYCHUE arPOIKOCHCTEM
U ypOOIKOCHCTEM.

3aKOHOMEPHOCTH (OPMHPOBAHUS OCHOBHBIX B3aWMOJICHCTBUN OpPraHM3MOB B HKOCHUCTEMaX.
Ponv xackaonoeo sgppexma u 6uoos-30ugpuxamopos (Kiouesvix 6ud08) 6 (HYHKYUOHUPOBAHUU
skocucmem. llepeHOC SHEpPrum M BEUIECTB MEXAY CMEKHBIMM SKOCUCTEMAaMHU. Y CTOMYHMBOCTH
OpPraHU3MOB, MOMYJISIUI U SKOCUCTEM B YCIIOBUSIX €CTECTBEHHBIX U aHTPOIIOI'€HHBIX BO3/IEHCTBUI.

Mexanusmbl  6030elicmeus  3a2pA3HEHUUl  PA3HLIX — MUNOE  HA  CYOOP2AHUIMEHHOM,
OpP2AHUBMEHHOM,  NONYJIAYUOHHOM U  IKOCUCMEMHOM  YPOBHAX, OCHOBblL  IKOJLOSUHECKO20
HOPMUPOBAHUSL AHMPONO2EHHO20 6030elicmaus. MeTof0J0rus MOHUTOPUHTA €CTECTBEHHBIX W
AHTPOIOTEHHBIX 3KOCUCTEM.

JleMoOHCTpanuu

[Toptpert: A. Ix. Tencau.
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Tabmuubl U cxembl: «CTpyKTypa OHOIIEHO3a», «DKOCHCTEMa MIMPOKOIMCTBEHHOTO JIECay,
«JKocucTeMa XBOMHOTO Jieca», «DyHKUMOHAJIBHBIE TPYIIbl OPraHU3MOB B 3KOCHCTEMEM,
«KpyroBopor BemectB B 3kocucreme», «llemn mnwmraHus (macTOWINHAsA, JETPUTHAsN),
«OJKoyornyecKas nmupamuaa 4ucen», «IKOJOrMueckas Mmupampaa Ouomacchl», «IKOJIOTHYECKas
nupamuia sueprun», «O0pazoBanue O6onotay, «llepBuunas cykieccus», «BoccranoBnenue yeca
1ocJie moxkapa», «JKOCUCTEMA 03epay, «ArpoueHos», «KpyroBopor BEHIECTB U MOTOK 3HEPrUU B
arporieHose», «lIpumepsl ypboakocuctemy».

O6opynoBanue: repbdapuu pacTeHMid, KOJUICKIIMM HACEKOMBIX, 4ydeja MTHUI[ U 3BEpei,
repOapuu KyJIbTYpHBIX U AUKOPACTYLINX PACTCHUN, aKBApUyM KaK MOJIENIb SKOCUCTEMBI.

IIpakTuyeckas padora «/3yuenue u onucanue ypOo03KOCUCTEMBD.

Jladboparopnasi padora «/3yueHue pazHOOOpa3usi MEIKUX MMOYBEHHBIX WICHHCTOHOTHX B
Pa3HbIX SKOCHUCTEMAX).

IKCKypeusi «IDKCKypcUsi B THIMYHBIA OuoreoneHo3 (B 1yOpaBy, Oepes3HsK, €IbHHK, Ha
CYXOJIOJIbHBII UM TOWMEHHBII YT, 03€p0, O0I0TO)».

IKeKypeust «IKCKYpCHsl B arpodKOCUCTEMY (Ha 10JI€ WM B TEIUIMYHOE XO3SIICTBO)».

Tema 10. buocdepa — riodanbHas IKocHUCTEMA

buocdepa — odbmemnnanerapaas 00071049Ka 3eMIH, I71€ CYIIECTBYET WIIM CYIIECTBOBAJIA KU3Hb.
PasButue npencrasienuii o Ouocdepe B Tpynax J. 3tocca. Yuenue B. . Bepuanckoro o 6uocdepe.
Ob6nactu 6uocdeps! u e€ cocta. JKuBoe BemecTBo 6nocdepsl U ero GpyHKIUH.

3aKOHOMEPHOCTH cyllecTBOBaHUsl Ouocdepbl. OcobenHoctu Ouochepsl Kak ToOaabHOU
sKocHCTeMBI. J{lnHaMudeckoe paBHOBecHe B Onochepe. KpyroBopoTsl BemiecTs 1 OMOreoXuMHUYeCcKre
IUKJIBI (yriiepoja, a3oTa). PUTMUYHOCTE siBJIeHU# B Onochepe.

3onanbHOCTH OuOCchepsl. [lonsiTre 0 6mome. OCHOBHBIE OMOMBI CYIIIH: TYHAPA, XBOMHBIE Jieca,
CMEIIaHHbIE M IIMPOKOJUCTBEHHBIE JI€CAa, CTENH, CaBaHHBI, IIyCTBIHM, TPOIHUYECKUE Jieca,
BBICOKOTOpbsl. Kinmar, pacTuTenbHbIN U )KUBOTHBIN MU OMOMOB CYIIIH.

CrpykTypa U (yHKIHS )KUBBIX CHUCTEM, OLIEHKAa UX PECYpCHOI0 MOTEHIMana U OMOChEepHBIX
(GyHKIHIA.

JleMoHCTpanun

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

Tabmuubl u cxembl: «l'eochepsr 3emun», «KpyroBopor azora B mpupozae», «KpyroBopot
yriaepoaa B mpupojnie», «KpyroBopor kuciopoaa B npupone», «KpyroBopor BoAbl B IPUPOIE»,
«OcHoBHBIE OMOMBI cymny, «Knumarnueckue mosica 3emnn», «Tyaapay, «Taiiray, «CmenianHbIi
necy, «IllupokonucTBeHHbIN Jecy, «Ctenby, «CaBanHay, «IlycTeiHa», « Tponudeckuii iecy.

Ob6opynoBanue: repdapuu pacTeHUI pa3HbIX OMOMOB, KOJUIEKIIUU KUBOTHBIX.

Tema 11. YesioBek M OKpYy:Kaouias cpeaa

DKOJIOrHYecKre KpU3UCHl M UX MPUUMHBL. Bo3eiicTBre yenoBeka Ha Ouocdepy. 3arpsizHeHue
BO3AYIIHOW cpeapl. OXpaHa BO3ayXa. 3arpsi3HEHWE BOJHOM cpeabl. OXpaHa BOJHBIX PECYPCOB.
Pa3pymenne noussl. OxpaHa NOYBEHHBIX PeCypcoB. MI3MeHeHune knumara.

AHTpPOTIOTEHHOE BO3/ICHCTBUE HA PACTUTEIBHBIN U )KUBOTHBIA MUpP. OXpaHa paCTUTEIBHOTO U
XKHUBOTHOTO MHUpa. OCHOBHBIE MPUHLMIIBI OXpaHbl Ipupoabl. Kpacusie kHuru. Oco0o oxpaHseMble
npupoanbie Tepputopun (OOIIT). borannyeckue cajbl U 300JI0THYECKUE TAPKH.

OcCHOBHBIE TPUHLIMIIBI YCTOWYMBOIO Pa3BUTHUs UEJIOBEYECTBA M INpUPOAbl. PanmonanbHOe
MPUPOJONIONB30BAaHME W COXPAaHEHHE OWMOJOTHYECKOTO  pa3HooOpazust 3emmu.  OOmme
3aKOHOMEPHOCTH TJI00ATBbHBIX 3KOJOTHYECKUX KPU3UCOB. OCOOEHHOCTH COBPEMEHHOIO KpH3HUca U
€ro BEpOSITHBIE MOCIIEACTBUS.

Pa3BuTHE METOI0B MOHUTOPUHIA Pa3BUTHS ONACHBIX TEXHOT€HHBIX MporeccoB. Cucmemnule
uccnedosanusi nepexooa K pecypcocoepezarowell U  KOHKYPEHMOCHOCOOHOU  dHepeemuxe.
buonoeuueckoe pasnoobpasue u oOuopecypcvl. Hayuonanvhvie uHGOpMayuoHHble CcUCmeMbl,



23

obecneyusarouyue 00CMyn K UHGOPMAyUU N0 COCMOSHUIO OMOENbHLIX 81008 U IKocucmem. OCcHOBbL
9Kopeabunumayuu dKocucmem u cnocobos 060pvoLl ¢ Ouonospedcoerusmu. Pexoncmpyrkyus
MOPCKUX U HA3EMHBIX IKOCUCTNEM.
JdemoHcTpauMu
Tabmuiel U cXxeMbl: «3arps3HeHne aTMocdephly, «3arps3HeHne ruapochepsn», «3arps3HeHHE
nouBbl», «llapHukoBbIl 3PdexT», «Ocobdo oxpaHseMble MNPUPOAHBIE TeppUTOpUN», «Moaenu
YIPABIISIEMOTO MUPay.
O6opynoBanue: pororpadun oxpaHseMbIX PacTeHHH W KUBOTHBIX KpacHoil kauru Poccuiickoit
®enepaunn, KpacHOW KHUTH pErHOHA.
IIJIAHUPYEMBIE PE3YJIbTATbBI OCBOEHUS ITPOI'PAMMBI 110 BUOJIOI'A HA
YPOBHE CPEJHEI'O OBLLIEI'O OBPA30OBAHUSA

JIMYHOCTHBIE PE3YJIBTATHI

®I'OC COO ycranaBimBaet TpeOOBaHUS K pe3yIbTaTaM OCBOSHUS 00yJaIOIIUMUCS TPOTPAMM
cpeaHero odmiero 0opa3oBaHus: JMYHOCTHBIE, METAIIPEIMETHBIC U TIPEIMETHBIE.

B cTpykType JIMYHOCTHBIX pPE3YyJIbTATOB OCBOEHMSI IPOrpaMMbl MO OHOJIOTUU BbIIEIICHBI
CJIEIYIOIINE COCTABISIONINE: OCO3HAHNE 00yUYaIOIUMUCS POCCUMCKON TpaT1aHCKONH UACHTUYHOCTU
— F'OTOBHOCTH K CaMOPa3BUTHUIO, CAMOCTOSTEILHOCTU U CAMOOIPEEICHUIO, HAAUuYue MOMUsAyuu K
00y4eHHUI0 OMOJIOTHH, YeleHanpasiieHHoe pasgumue BHYTPEHHUX YOeXKJACHUN JIMYHOCTH Ha OCHOBE
KIIFOUEBBIX IEHHOCTEN U UCTOPUUECKUX TPATULMI pa3BUTHUsI OMOJIOTUYECKOTO 3HAHUS, 20MOGHOCb
U cnocob6Hocmb 00yJaroIUXCcs PyKOBOJICTBOBATHCS B CBOCH EATEILHOCTH LIEHHOCTHO-CMBICTIOBBIMU
YCTAaHOBKAMM, MPHUCYIIMMH CHUCTEME OHOJIOTMYECKOTO OOpa30BaHMsl, HaIuyue npasoCoO3HAHUs
HKOJIOTHYECKOM KYJIBTYPBl, CHOCOOHOCMU CMABUMb NN U CTPOUTH KU3HEHHBIE TUIaHBI.

JIM4HOCTHBIE PE3yNbTAaThl OCBOCHHS MPOTrpamMMbl IO OHOJIOTHUU JOCTUTAIOTCS B €AMHCTBE
y4yeOHOIl M BOCIHUTATEIbHOM AEATEIbHOCTH B COOTBETCTBHUHM C TPAAMLMOHHBIMU POCCHUICKUMHU
COLIMOKYJIbTYPHBIMH, MUCTOPHYECKMMHM M JyXOBHO-HPABCTBEHHBIMU ILIEHHOCTSIMH, NPUHATHIMH B
o0miecTBe MpaBWJIaMM W HOPMaMHU IIOBEIEHUS M CIOCOOCTBYIOT IpolleccaM CaMOIIO3HAHUS,
CaMOBOCITUTAaHUSI M CAMOpPA3BUTHS, Pa3BUTHUsS BHYTPEHHEH MNO3UIMM JUYHOCTH, MATPUOTHU3MA U
YBa)XXECHUsI K 3aKOHY M IPABONOPSAKY, UYEIOBEKY Tpylda M CTaplieMy IOKOJEHHUIO, B3aMMHOIO
yBa)KeHHUsI, 0EPEIKHOT0 OTHOIICHUS K KYJIbTYPHOMY HACIEANUIO M TPAJUIUSIM MHOTOHAIIMOHAIBHOTO
Hapoza Poccuiickon denepaunn, NpUpOAE U OKPYKAIOLIEH cpeie.

JIn4HOCTHBIE pe3yNbTaThl OCBOGHMsI yueOHOro mpenmMera «buoNOrus» AOKHBI OTpa)kaThb
TOTOBHOCTh M CIIOCOOHOCTh OOYyYaroIUXcsl PYKOBOACTBOBAaThbCA C(HOPMHUPOBAHHOW BHYTpPEHHEU
MO3UIMEN JTUYHOCTH, CUCTEMOM 1IEHHOCTHBIX OpPHEHTAlWM, TO3UTUBHBIX BHYTPEHHUX yOEXJIEHUH,
COOTBETCTBYIOIUX TPAJUIIMOHHBIM IIEHHOCTSIM POCCHICKOro 00IIecTBa, pacUIMpEeHHE JKU3HEHHOTO
OTbITA U ONBITA JESATENILHOCTHU B MPOLIECCE peaTu3alii OCHOBHBIX HANpaBJICHUI BOCIUTATEIbHON
JESATEIIBHOCTH, B TOM UHUCIIE B YACTHU:

1) rpa:kIaHCKOro BOCIMTAHMS:

c(OpPMHPOBAHHOCTb IPAKIAHCKON MO3UITUHN 00YJAIONIErocs Kak aKTUBHOTO U OTBETCTBEHHOT'O
YJIeHa POCCUIICKOro 00I11ecTBa;

OCO3HAaHME CBOMX KOHCTUTYLMOHHBIX TpaB M OOsI3aHHOCTEW, YyBa)XXCHME 3aKOHa M
MIPaBONOPSJIKA;

TOTOBHOCTh K COBMECTHOM TBOPYECKOH JAEATENILHOCTH MPU CO3AaHUU y4EOHBIX HPOEKTOB,
pelieHnr y4eOHbIX U TO3HABATeNbHbIX 3a/1a4, BHITIOJTHEHUH OMOJIOTUYECKUX HKCIIEPUMEHTOB;

CIOCOOHOCTH OIPENEIATh COOCTBEHHYIO MO3UIIHIO 110 OTHOLICHHUIO K SBJICHUSIM COBPEMEHHOM
’KH3HU U OOBACHATH €€,
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YMEHHUE YYUTHIBATh B CBOUX JIEHCTBUSIX HEOOXOJAUMOCTh KOHCTPYKTUBHOI'O B3aUMOJICUCTBUS
JIOJIeH ¢ pa3HbIMU YOCKACHUSIMH, KYIbTYPHBIMU IIEHHOCTSIMU M COIUAIIBHBIM MOJI0XKEHHEM;

TOTOBHOCTh K COTPYJHUYECTBY B IMPOILIECCE COBMECTHOTO BBHITIOJHEHHUS Yy4YEOHBIX,
ITO3HABATEJIBHBIX U UCCIIEIOBATEIBCKUX 3a/1a4, YBAXKUTEJIIBHOIO OTHOIIEHHS] K MHEHHIO ONIIOHEHTOB
pu 00CYXIEHUU CTIOPHBIX BOIIPOCOB OMOJIOTHYECKOTO COEPKAHUS;

TFOTOBHOCTh K T'YMaHUTAapPHOU U BOJIOHTEPCKOM 1€ATEIIbHOCTH;

2) NaTPUOTHYECKOT0 BOCIIUTAHMS:

c(hOpPMUPOBAHHOCTh POCCUICKON TPakJaHCKON HACHTUYHOCTH, MATPUOTHU3MA, YBAXKECHHS K
CBOEMY HapOJy, 4YyBCTBA OTBETCTBEHHOCTH Iepen PouHoM, ropaoctu 3a cBoii Kpai, cBoro Poauny,
CBOH SI3BIK U KYJIBTYPY, IPOLLIOE U HACTOSIIEE MHOTOHAIIMOHAJIBHOTO Hapoaa Poccuu;

[IEHHOCTHOE OTHOIICHHE K MPUPOJHOMY HACIEAUIO U MaMSITHUKAM MPUPOJIbI, TOCTHKCHUSIM
Poccuu B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUSX, TPYJIE;

CIIOCOOHOCTH OIICHMBATH BKJIAJ] POCCHICKUX YYEHBIX B CTAHOBJICHHE M Pa3BUTHE OMOJIOTHH,
MOHUMAaHUS 3HaYeHHsI OMOJIOTHH B IO3HAHUU 3aKOHOB IIPUPO/IbI, B dKU3HU YEIOBEKAa U COBPEMEHHOT'O
00I11eCTBa;

uzeiHast yoe:x IEHHOCTh, TOTOBHOCTh K CITYKEHHIO U 3amute OTedecTBa, OTBETCTBEHHOCTH 32
ero cynn0y;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUS:

OCO3HAHUE JYXOBHBIX LICHHOCTEN POCCUICKOr0 HAPO/a;

c(hOpMHUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, ITUYECKOTO TOBECHHUS;

CIOCOOHOCTh OIIEHWBATh CUTYAIIUIO U MPUHUMATh OCO3HAHHBIE PEIICHUs, OPUEHTUPYICHh Ha
MOPaJIbHO-HPABCTBEHHbBIE HOPMBI U [IEHHOCTH,;

OCO3HAHUE JIMYHOTO BKJI/Ia B MOCTPOCHHUE YCTOMYMBOTO OY/IyIIIEro;

OTBETCTBEHHOE OTHOILIEHWE K CBOMM POJUTEISAM, CO3/IaHUI0 CEMbU HAa OCHOBE OCO3HAHHOI'O
MPUHSATHUS HEHHOCTEN CEMEMHOM )KU3HU B COOTBETCTBUU C TpaAULMSIMU Hapoa0B Poccuu;

4) 3cTeTHYEeCKOr0 BOCIMTAHMS:

ACTETUYECKOE OTHOIIECHUE K MHpPY, BKJIIOYAsh ACTETUKY OBbITa, HAYYHOTO U TEXHUYECKOTO
TBOPYECTBA, CIIOPTA, TPYAa, OOIIIECTBEHHBIX OTHOIICHHIA;

MOHUMaHWE YMOITMOHAILHOT'O BO3ICUCTBUS KUBOM MPUPO/IBI U €€ IICHHOCTH;

TOTOBHOCTb K CAMOBBIPAKEHHIO B Pa3HBIX BUJAX UCKYCCTBA, CTPEMIICHHE MTPOSIBISATh KaUueCTBa
TBOPYECKOM JIMYHOCTH;

5) ¢pusnyeckoro BocnuTaHusi, POPMHUPOBAHUSA KYJbTYPbI 310POBbSI U 3MOLMOHAJILHOI0
O/1aronosy4us:

MOHMMAaHHUE U peanu3allys 3I0pOBOTr0 M 0e30macHOro obpas3a KU3HU (3I0pOBOE MHUTAHHE,
COOJTIO/ICHNE TUTHEHUYECKUX TPABWJI M HOPM, COAaHCHPOBAHHBIM PEKUM 3aHATHM U OTABIXA,
perynspHas pu3udeckas akTUBHOCTE), OEpEKHOT0, OTBETCTBEHHOTO U KOMIIETEHTHOTO OTHOIICHUS
K cOOCTBEHHOMY (PM3HUECKOMY U ICUXUUYECKOMY 3/I0pPOBBIO;

MOHMMAaHUE [IEHHOCTH TMPABUJ WHANBUAYAIBHOTO U KOJUIEKTUBHOTO 0€30MaCHOTO TIOBEICHUS
B CUTYAIUSX, YIPOKAIOIINX 3I0POBBIO U KU3HU JIFOJIEH;

OCO3HAHME TOCTEACTBUA W HENPUSTUS BPEAHBIX MPUBBIUEK (YIMOTPEOJICHUS aJTKOTOJIS,
HapKOTHUKOB, KYPEHHUS);

6) TPY10BOr0 BOCIIUTAHUSA:

TOTOBHOCTD K TPYAY, OCO3HaHKE IIEHHOCTU MacTepCcTBa, TPYI0Jt00ue;

TOTOBHOCTh K aKTUBHOM JESTEIIbHOCTU TEXHOJOTMYECKOW M COLMAIIbHOW HaNpaBiICHHOCTH,
CIIOCOOHOCTh MHULIMMPOBATD, IJIAHUPOBATH U CAMOCTOSITENILHO BBIMOIHSITH TAKYIO AESITEIbHOCTD;

WHTEpEC K pasNuYHbIM cdepaMm MNpoPecCHOHATBHON IeSITeNbHOCTH, YMEHHE COBEpPIIATh
OCO3HaAHHBIN BEIOODP OymyIieit mpodeccuu u peaaTn30BbhIBaTh COOCTBEHHBIC KU3HEHHBIC TIIAHbI,

TOTOBHOCTB H CIIOCOOHOCTH K 00pa30BaHUIO K CaMOOOPa30BaHUIO Ha IPOTSHKEHUHN BCEH KU3HH;
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7) 3K0JIOTMYEeCKOTr0 BOCTIUTAHUA:

9KOJIOTHYECKH 11e7IeCO00pa3HOe OTHOIICHHWE K MPUPOJE KaK MCTOYHHMKY >KM3HM Ha 3emiie,
OCHOBE €€ CYIIECTBOBAHHS;

MOBBILICHHE YPOBHS JKOJIOTMYECKOM KyJIbTYphl: HPUOOPETEHUE ONbITa IUIAHWPOBAHUSA
MOCTYIKOB M OLIEHKU UX BO3MOXKHBIX MOCIEACTBUN SISl OKPYKAIOLIEH Cpe/ibl;

OCO3HaHUeE T1100aJIBLHOr0 XapaKTepa KOJOTHYECKUX MPOo0JIeM U MyTel X peleHus;

CIIOCOOHOCTH UCTOIB30BaTh MPUOOpETAEMbIC TP U3yYSCHUN OMOJIOTHH 3HAHUS U YMEHUS TIPH
pelieHruu MmpoOseM, CBSI3aHHBIX C PAlMOHAJIBHBIM MPUPOONOIB30BAHUEM (COOIIOICHUE MPaBHII
MOBEJICHUS B MIPUPO/IE, HAMIPABJICHHBIX HA COXPAHEHHUE PABHOBECHUS B SKOCHCTEMAX, OXPaHy BHUJIOB,
JKOCHUCTEM, Onochepsl);

AKTUBHOE HEMPUATUE ICUCTBUI, MPUHOCIIINX BPE OKPYKAIOLIEH PUPOJHON CPEAE, YMEHUE
MIPOTHO3UPOBATh HEOIArOMPUATHBIE SKOJIOTHUYECKUE MOCIEACTBHS MPEANPUHUMAEMBIX JACUCTBUN U
npeaoTBpaniaTh ux;

HaJU4Me€ pPa3BUTOIO SKOJOTMYECKOIO MBILUIEHUS, HKOJIOTMYECKON KYJIbTYphl, OIbITA
JIEATETLHOCTH  9KOJIOTMUECKOW  HAMpaBJICHHOCTH, YMEHHUS  PYKOBOJICTBOBATHCSI HUMH B
MIO3HABATEJIbHOW, KOMMYHUKAaTUBHOM W COLMAJIbHON NPAKTUKE, TOTOBHOCTH K YYaCTUIO B
MPAKTUYECKOM IESITEIbHOCTH IKOJIOTMYECKOW HAPABIEHHOCTH;

8) HeHHOCTH HAYYHOI0 NO3HAHUSA:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUSA
HAyKH ¥ OOIIECTBEHHON MPAaKTHUKH, OCHOBAaHHOTO Ha JWajore KyJbTyp, CHOCOOCTBYIOIIETO
OCO3HAHUIO CBOETO MECTA B MOJUKYIBTYPHOM MUPE;

COBEPILEHCTBOBAHUE SI3bIKOBOW M YUTATENBCKOM KYJIbTYPhl KaK CpPEACTBAa B3aUMOJECUCTBUS
MEXY JIOJIbMU U TIO3HAHUS MUDA;

MOHMMaHUEe cnenu(UuKd OMOJIOTUM KaK HayKd, OCO3HaHMS €€ poiau B (OPMUPOBAHUU
palMoOHAIBFHOTO HAYYHOTO MBIIUICHUS, CO3JaHUHU IIEIIOCTHOTO MPEACTABICHHUS 00 OKPYXKAIOIIEM
MUpPE KaK O eMHCTBE MPUPOIbI, YEIOBEKA U OOIIEeCTBA, B MO3HAHUU MPUPOIHBIX 3aKOHOMEPHOCTEN
U PEIIeHUH MPoOJIeM COXpaHEHUsI IPUPOTHOTO PAaBHOBECHS,

yOeXAEHHOCTh B 3HAYMMOCTH OHOJOTHUH JUIsl COBPEMEHHOW IMBMIM3AIMH: 00eCreYeHHUs
HOBOTO YPOBHS Pa3BUTHS MEAMIIMHBI, CO3JaHWE TEPCIEKTUBHBIX OMOTEXHOJOTHUM, CIOCOOHBIX
peliaTh pecypcHbie MPOOJIeMbl Pa3BUTHS YEIOBEYECTBA, MOWCKA MYTEHl BBIXOJA U3 TI00ANBbHBIX
HKOJIOTHYECKUX TPoOJeM U oOecreueHus Mepexoia K yCTONYMBOMY Pa3BUTHIO, PallMOHATHLHOMY
HCTIOJIb30BAaHUIO TIPUPOIHBIX PECYPCOB U (POPMUPOBAHUIO HOBBIX CTAHIAPTOB KHU3HU;

3aMHTEPECOBAHHOCTh B TOJIYYEHUU OMOJIOTMUECKUX 3HAHWUW B IEJSX IOBBIIICHUS OOIIen
KYJIBTYPbI, €CTECTBEHHO-HAYyYHOH TPaAMOTHOCTH, KaK COCTAaBHOM YacTH (yHKIIMOHAIHHOU
rPaMOTHOCTH o0y4aroumxcs, GopMUpyeMoil pu N3ydeHUn OUOJIOTHH;

MOHUMAHUE CYIIHOCTH METOAOB TO3HAHUSA, WCIOJb3YEMBIX B €CTECTBEHHBIX HayKax,
CITOCOOHOCTH HCIIOJIB30BaTh TIOJlydaeMble 3HAHUA JUIA aHaidu3a ©W OOBSCHEHHS SBJICHHUU
OKPYXKAIOIIET0 MHpa M TMPOUCXONAIMX B HEM H3MEHEHUH, yMEHHE JenaTb OOOCHOBAHHBIE
3aKJTIOYEHUS HA OCHOBE HAYYHBIX (PAKTOB M UMEIOMINXCS JAHHBIX C IIEJIBIO MOTYyYeHUs JOCTOBEPHBIX
BBIBOJIOB;

CITOCOOHOCTH CaMOCTOSITEIPHO MCIOB30BaTh OMOJOTUYECKHUE 3HAHUS JJIS PEUIeHUs MpooiieM
B PEAIbHBIX KU3HEHHBIX CUTYaLIUSIX;

OCO3HAHUE IIEHHOCTH HAyYHOW JAESITEIIbHOCTH, T'OTOBHOCTH OCYILECTBIISITH INPOEKTHYIO H
MCCIIEI0BATENbCKYIO ICSITENbHOCTh UHIMBUAYAIBHO U B TPYIIIIE;

TOTOBHOCTb M CIIOCOOHOCTh K HEMPEPHIBHOMY OOpa30BaHUIO M CamMoOOpa3oBaHUIO, K
AKTUBHOMY TIOJIYYCHHUIO HOBBIX 3HAHUW 10 OWOJIIOTMM B COOTBETCTBUU C IKU3HCHHBIMU
MOTPEOHOCTSIMHU.
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METANPEIMETHBIE PE3YJIbTATHI

MeranpeamMeTHble pe3yiabTaThl OCBOSHHUS Y4eOHOTO mpeamera «bBHOIOTHS» BKIIOYAIOT:
3HAUUMbIe I (OPMUPOBAHHS  MHUPOBO33PEHHUS  OOYYAOIIMXCS  MEKIUCIUILITMHAPHBIC
(MeXTnpeIMeTHBIC) O0IeHayYHbIC TIOHSTHS, OTPAKAIOIIUE [IEJIOCTHOCTh HAYYHOW KapTUHBI MUpa U
crieni(puKy METOJOB TO3HAHUS, MCIOJIb3YEMBbIX B €CTECTBEHHBIX HayKax (BEIIECTBO, DHEPTHUS,
SIBIICHUE, TIPOIIECC, CUCTEMA, HAYYHBIN (DAKT, MPUHIUI, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TCOPHS,
HCCIIeI0BaHNe, HAOMIOICHUE, W3MEpPEHHUE, DKCIIEPUMEHT U JIPyrue); YHUBEpPCAIbHBbIC YUYCOHBIC
IeNcTBUA (03HaBaTEIbHBIC, KOMMYHHKATHUBHBIC, pETYISITUBHBIC), o0ecreunBaroIIne
dbopMupoBaHre (QYHKIMOHAIBHONH TI'PaMOTHOCTH U COIHUAIBHON KOMIIETEHIIMH OOY4YarolIuXcs;
CIIOCOOHOCTH 00YYaIONIMXCS UCTIOIB30BaTh OCBOCHHBIC MK IUCIIUILTMHAPHBIC, MUPOBO33PEHUYCECKHE
3HAHUA U YHUBEpCAIIbHbIE YueOHbIe NEHCTBUS B O3HABATEIBLHOM U COLIMANILHOM MTPAKTHKE.

B pesymbrate w3yueHuss OWONOrMM Ha YPOBHE CpeaHEro o0mero oOpa3oBaHUs Y
oOyuaromierocss OyayT cQoOpMHUpOBaHBI I[O3HABATEIbHBIC YHUBEpCAIbHbIE YyueOHBbIC NEWUCTBUS,
KOMMYHHKATHBHBIC YHHBEPCAIbHBIC yUCOHBIC ACHCTBHSI, PETYJIATUBHBIE YHUBEPCAIbHBIC y4eOHbBIE
JIEMCTBHUSA, COBMECTHAS AEATENHLHOCTD.

MeranpeaMeTHbIe Pe3yIbTaThl OCBOCHHUS MPOTPAaMMBI CPEIHETO O00IIero oO0pa3oBaHHS
JIOJDKHBI OTpaXkaTh:

OBRJ1ajieHHe YHHBEPCAJbHBIMU YU€OHBIMHU MO3HABATEIbHBIMH 1€l CTBUSIMU:

1) 6a3oBbIe JOrHYECKHE AeHCTBHUS:

CaMOCTOSITENILHO  (POPMYJTMPOBAaThL ¥ aKTyaJIM3UpOBaTh TNPOOJIeMy, paccMaTpuBaTh &
BCECTOPOHHE;

UCIIOJIb30BaTh NMPH OCBOSCHUU 3HAHWUW MPHUEMBI JIOTUYECKOTO MBINUICHUS (aHAJIM3a, CHHTE3a,
CpaBHEHHUSI, KJIacCU(PHUKAIUU, 0000IIEHNS ), PACKPBIBATH CMBICI OMOJIOTHUECKUX MOHSATUH (BBIACTATH
WX XapaKTepHbIC MPU3HAKH, YCTAHABIMBATH CBSI3U C IPYTUMHU MOHSATHSIMU );

OTpeAeNsiTh IeNU MAESITeTbHOCTH, 3aJaBas MapaMeTpbl W KPUTEPUU HX JOCTHXKECHUS,
COOTHOCHTB PE3yJIbTaThl JACSITEILHOCTH C TIOCTABJICHHBIMH IICIISIMH;

UCIIONIb30BATh OMOJIOTUYECKUE MTOHATHS JIJIsl 00BACHEHUS (PAKTOB U SIBJICHUMN KUBOW MPUPOIBL;

CTPOUTH JIOTHUECKUE PacCyXICHUs (MHIYKTHBHBIC, JICTyKTHBHBIC, 10 aHAJIOTHH), BBISIBIIATH
3aKOHOMEPHOCTH M TMPOTHUBOPEUHUS B PACCMATPUBAEMBIX SIBICHUAX, (OPMYITUPOBATH BBIBOJBI U
3aKJIFOUYCHUS;

MPUMEHSTh CXEMHO-MOJICNbHBIE CPEACTBA AJIs TPEICTABICHUS CYIIECTBEHHBIX CBS3EH H
OTHOIIICHUNA B HW3Yy4aeMbIX OHOJIOTMYECKHUX OOBEKTaxX, a Tak)Ke IMPOTUBOPEUYHI pa3HOro poja,
BBISIBJICHHBIX B Pa3JIMYHBIX WH()OPMAIIMOHHBIX HCTOUHUKAX;

pa3pabaTeiBaTh IJIaH PEIICHHS MPOOJIEMBI C YIETOM aHAN3a UMEIONIUXCS MaTepUaTbHBIX H
HEeMaTepUaTbHBIX PECYpPCOB;

BHOCHTh KOPPEKTHUBBI B JICATEIHHOCTh, OIICHHBATH COOTBETCTBHE pPE3YJbTATOB IICIISAM,
OIICHUBATh PUCKU TMOCIEICTBUN ACSITETFHOCTH;

KOOPJMHHUPOBATh W BBITOJHATH pPa0OTy B YCIOBHSIX pPEATbHOT0, BUPTYAIBHOTO H
KOMOMHHPOBAHHOTO B3aMMO/ICHCTBHUS;

pa3BHUBATh KPEATUBHOE MBIIIJICHUE ITPU PENICHUH XU3HESHHBIX TPOOJIEM.

2) 6a30BbI€e HCCJIEI0BATEIbCKHE JeHCTBHS:

BIIQZICTh HaBbIKAMHU Y4E€OHO-HCCIIEIOBATEILCKOW W TPOCKTHOW EATEeTbHOCTH, HaBBIKAMHU
paspemieHusi MpoOieM, CIOCOOHOCTHI0 M TOTOBHOCTBIO K CAMOCTOSTEIHLHOMY TOHMCKY METOJIOB
pEIICHUS TPAKTUYECKUX 3a]1a4, MPUMEHEHHIO PA3IMYHBIX METOIOB TTO3HAHUS,

UCTIONIb30BaTh PA3JIMYHbIE BUABI JCATEIHLHOCTH IO TIOJYYEHHUIO HOBOTO 3HAHWS, €ro
WHTEpIpETaIK, MPeoOpa3oBaHUI0 W MPUMEHEHHIO B YYEOHBIX CHUTYyaIlMsX, B TOM YHCIIEC TPH
CO3aHUH YUCOHBIX U COIIMAILHBIX TPOEKTOB;
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(dopMHpOBaTH HAayYHBIA TUI MBILIUICHUS, BIAJETh HAYYHOM TEPMHHOJIOTHEH, KIFOUEBBIMU
HOHATUSAMH U METOAAMU;

CTaBUTh U (OPMYIHPOBATH COOCTBEHHBIE 3aJaud B 00pa30BATENBbHON NEATEITLHOCTH H
KU3HEHHBIX CUTYaLUsX;

BBISIBIISITH IPUYUHHO-CIICICTBEHHBIE CBSA3U M aKTyaJIM3HPOBATh 33/1a4y, BBIJIBUTaTh TUIIOTE3Y
e€ peleHus, HaXOJUTh apryMEeHThI AJIs J0Ka3aTesIbCTBA CBOUX YTBEPXKJIEHUH, 3a/1aBaTh IapaMeTphbl
U KPUTEPUU PEIICHUS;

aHAJIM3UPOBATh [IOJYYEHHBIE B X0/I€ PELICHUS 331a4M PE3YJbTaThl, KpUTHUECKU OLIEHUBATh UX
JIOCTOBEPHOCTb, IPOTHO3MPOBATH U3MEHEHHE B HOBBIX YCIIOBHSIX;

JlaBaTh OLIEHKY HOBBIM CUTYallUsIM, OLI€HUBATh IPUOOPETEHHBIN OIBIT;

OCYIECTBIISITh IEJICHAPABICHHBIA TOMCK MEpeHOca CPEICTB M CHOCOOOB ACWCTBUS B
npo¢eCCHOHATIBHYIO Cpeay;

yMETh  TEPEHOCHTh 3HAaHWUS B  [O3HABATEIbHYD M  IMPAKTHYECKYl0  00IacTu
KHU3HENIeATEIIbHOCTH;

YMETh HHTETPUPOBATh 3HAHUS U3 PA3HBIX YICOHBIX MTPEIMETOB;

BBIJIBUT'aTh HOBBIE UJIEH, TIpeIaraTb OPUTrHHAIbHBIE OIXObI U PEILIEHHs], CTABUTH IPOOIEMbI
¥ 33/1a4H, JONYCKAIOIINE ATbTEPHATUBHBIC PEIICHUSI.

3) pabora ¢ undgopmanmeii:

OPUEHTHPOBATHCSI B PA3IMYHBIX HCTOYHMKAX HH(POpMAruu (TEKCTe Y4eOHOTO IMOCOOwMs,
HAY4YHO-TIOMYJISIPHON JIMTEpaType, OWOJIOTMYECKUX CIIOBApsAX M CIPABOYHUKAX, KOMIIBIOTEPHBIX
0a3ax JaHHBIX, B VIHTepHeTe), aHanM3UpoBaThb MH(OPMALMIO PaA3IUYHBIX BHJIOB U (PopM
NpeJCTaBICHUs, KpUTUUYECKU OLIEHUBATh €€ JOCTOBEPHOCTh U HEMPOTUBOPEUUBOCTb;

dopMynHpoBaTh 3ampockl W TPUMEHATH pPa3IMYHBIE METOAbl TpPU IOWCKE H OTOOpE
O6uonornyeckoit MHGopMaIy, He0OX0IUMOH /7S BHIIOJIHEHUS YUeOHBIX 3a/1a4;

nproOpeTaTh OMNBIT HCIOJIb30BaHUS HMH()OPMAIIMOHHO-KOMMYHHUKATUBHBIX TEXHOJOTHH,
COBEpILEHCTBOBATh KYJIbTYPY aKTHUBHOT'O UCIOJIb30BAHUS PA3TUYHBIX ITOMCKOBBIX CHCTEM;

CaMOCTOSITENIbHO ~ BBIOMpPATh ONTUMANbHYIO (OpMYy IMpeICTaBiICHUS OMOJOTHYECKON
uHpopManuu (cxembl, rpaduKu, TuarpaMMel, TaOIMIIbI, PUCYHKH U IPYToe);

UCIIOJIb30BaTh HAay4yHBIM $3bIK B KauecTBE CpeACTBA Hpu paboTe ¢ OMOJOTMYECcKOU
uHpopMaLueil: NMPUMEHATh XUMHUYECKHe, (U3NYEeCKHe M MaTeMaTH4yeCKHe 3HAKu M CUMBOJIBI,
dbopmynel, abOpeBUATypy, HOMEHKJIATYPY, HCIOJIb30BaTh U TMpPeoOpa3oBhIBATH 3HAKOBO-
CHUMBOJIMUYECKHE CPECTBA HATIISAHOCTH;

BJIAJCTh HABBIKAMH pPACMO3HABaHWS W  3aUTHl  HHPOpMauu, WHHOPMAIMOHHOM
0€3011aCHOCTH JTMYHOCTH.

OsJaieHne YHUBEPCAIbHBIMH KOMMYHUKATHBHBIMH 1€l CTBUSIMU:

1) o6menne:

OCYIIECTBIISITh KOMMYHHKAIIMH BO BCeX cepax KW3HU, aKTHBHO y4acTBOBATh B JAUAJIOTE WJIH
JMCKYCCHH T10 CYILECTBY 00CyKaaeMoii TeMbl (YMEHHE 3a1aBaTh BOIPOCHI, BBICKA3bIBATH CYXKIACHUS
OTHOCHTEJIGHO BBITTOJIHEHHS TpeAyiaraéMol 3a/ladd, YYUTBIBATH HHTEPECHl M COTJIACOBAHHOCTH
MO3ULMHN IPYTUX YYaCTHUKOB JUANIOTa UM TUCKYCCHH);

pacrio3HaBaTh HeBepOaTbHBIE CPENICTBA OOIICHHS, TIOHMMATh 3HAUYEHHE COIMAIBHBIX 3HAKOB,
IPEINOCHIIIOK BO3HUKHOBEHUS KOH(MIMKTHBIX CHUTYallUd, YMETh CMT4aTh KOH(DIUKTHI M BECTH
HIEPErOBOPHI;

BJIAJICTh PA3IMYHBIMU CII0COOaMU OOIICHHUS U B3aUMOCHCTBUS, TOHUMATh HAMEPEHUS IPYTUX
JrOeH, MpOSBIATH YBA)XKHUTEINBHOE OTHOLIEHHE K COOECeIHMKY M B KOPPEKTHOW Qopme
(bopMyIHpOBaTH CBOU BO3PAKEHUS;

Pa3BEPHYTO U JIOTMYHO U3J1araTh CBOIO TOUKY 3PEHUS C UCTIOIb30BAHUEM A3BIKOBBIX CPEJICTB.

2) cOBMeCTHAs 1eSITeJIbHOCTh:
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NOHMMAaTh W MCIIOJIB30BaTh NMPEHMYILECTBA KOMAHAHOM W WHAWBUAYAIBHOW pPabOTHI IMpH
peleHu OMoJI0ruyeckor mnpoOsaeMbl, 0OOCHOBBIBATh HEOOXOIMMOCTh NMPUMEHEHHUS TPYHIIOBBIX
¢dbopM B3aMOAEHCTBHS MPH PEeIICHUH y4eOHOM 3a1auu;

BbIOMpPATh TEMAaTUKYy MU METOJlbl COBMECTHBIX JEHCTBMH C y4€TOM OOILIMX HHTEPECOB U
BO3MOKHOCTEH Ka)KIOr'0 4JI€HA KOJUIEKTUBA;

IIPUHUMATD LIEJIM COBMECTHOW IE€ATEIbHOCTH, OPraHU30BBIBATE U KOOPAMHUPOBATH NCHCTBHUS
110 €€ TOCTUKEHUIO: COCTABIIATH IUIAH IEUCTBUH, PACIIPEIEIATh POJIM C Y4ETOM MHEHUN YYaCTHUKOB,
00CyX/1aTh pe3yJIbTaTbl COBMECTHOM padoThI;

OLIGHUBATh Ka4eCTBO CBOETO BKJIA/Ia M KAXKJOI0 YYaCTHHKA KOMaH/bl B OOIIMIA pe3yabTar 1o
pa3paboTaHHBIM KPUTEPUSIM;

npejiaraTh HOBBIE IPOEKTHI, OLIEHWBATh WJEU C MO3UIUH HOBHU3HBI, OPUTHMHAIBHOCTH,
IIPAKTUYECKON 3HAYMMOCTH;

OCYILIECTBIIATh O3UTUBHOE CTPATETHYECKOE MOBEJICHNUE B PA3JINYHBIX CUTYyalUsX, IIPOSBIATh
TBOPYECTBO U BOOOpaKeHUE, ObITh MHUIIUATHBHBIM.

Osgi1aieHHe YHUBEPCAJIbHBIMHU PeryITHBHBIMH J1eHCTBUSIMU:

1) camoopranu3amusi:

MCI0JIb30BaTh OMOJIOTMYECKUE 3HAHUS JUISl BBISIBJICHUS MPOOJIEM U UX PELICHUS B )KU3HEHHbIX
U Y4eOHBIX CUTYAIUIX;

BbIOMpaTh Ha OCHOBE OMOJOIMYECKMX 3HAHUM II€JIEBbIE U CMBICIOBBIE YCTAHOBKHM B CBOMX
JEUCTBUAX M IIOCTYNKax IO OTHOLIEHUIO K >KMBOW IPUPOZAE, CBOEMY 3I0POBBIO U 3J0POBBIO
OKPY’KaIOIIHX;

CaMOCTOSITENIbHO OCYIIECTBIISATh I0O3HABATENIbHYIO JI€ATENIBHOCTh, BBISBIATH MPOOJIEMBI,
CTaBUTh U (GOPMYIUPOBATH COOCTBEHHBIE 33/1a4U B 00pa30BaTEIbHOM JEATENBHOCTH U KU3HEHHBIX
CUTYaLUsX;

CaMOCTOSITENIbHO COCTAaBIISATh IJIaH PELIEHHUs] MPOoOJIeMbl C y4ETOM HMEIOIIMXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U MPeINOYTEHUH;

JIaBaTh OLIEHKY HOBBIM CUTYaIUsIM;

pacuIMpsATh paMKH Y4eOHOI0 IIpeMETa Ha OCHOBE JIMUHBIX MPEANOUTCHUH;

JIeJ1aTh OCO3HAHHBIN BBIOOP, ApryMEHTHUPOBATh €r0, OpaTh OTBETCTBEHHOCTh 32 PELICHHUE;

OLIEHUBATh MPUOOPETEHHBIN OIIBIT;

croco0cTBOBaTh (POPMHUPOBAHUIO M MPOSBICHUIO LIMPOKOW APYAMULIMU B pa3HbIX 00JacTsX
3HAHUH, TOCTOSIHHO MOBBIIIATH CBON 00pa30BaTEeNbHBIN U KYJIbTYPHBI YPOBEHb.

2) CAMOKOHTPOJIb:

J1aBaThb OLICHKY HOBBIM CHUTYyallUsIM, BHOCUTb KOPPEKTHUBBI B JI€ATEIBbHOCTb, OLICHHWBATH
COOTBETCTBHUE PE3YJIBTATOB LIEIISIM;

BJIaJICTh HAaBbIKAMM MO3HABAaTEIbHON pe(IeKCHM KaK OCO3HAHUS COBEpPIIAeMbIX JIEHCTBUH U
MBICITUTENIbHBIX MPOIECCOB, UX PE3YJIbTaTOB U OCHOBAHUM, UCIOJB30BaTh MPUEMBI pedIeKCHH s
OLIEHKU CHTYyalllH, BBIOOPA BEPHOTO peIICHMS;

YMETb OLIEHUBATh PUCKU U CBOEBPEMEHHO NMPUHUMATh PEIICHHUS MO0 UX CHUKEHUIO;

IIPUHUMATh MOTHUBBI U apIYMEHTBI JPYTUX IIPU aHAINU3€E PE3YJIbTATOB AEATEIbHOCTH;

3) npuHsATHE CeOs1 U IPYTrUX:

NpUHUMATD ce0s, TOHUMAast CBOM HEJOCTATKU U JIOCTOMHCTBA,;

IIPUHUMATh MOTHBBI U apIYMEHTBI JPYTUX IIPHA aHAJIA3€E PE3YJIBTATOB AEATEIbHOCTH;

NPU3HABATh CBOE MPaBO U MPABO JAPYTUX Ha OMINOKH;

pa3BUBaTh CIOCOOHOCTh IOHUMATh MUP C MO3ULMU APYrOro 4eI0BeKa.

IMPEJIMETHBIE PE3YJIBTATbBI
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[IpenmerHble pe3ynbTaThl OCBOSHHS COJepXkaHus ydeOHoro mnpenmera «buonorus» Ha
yriyOJIEHHOM YPOBHE OPHUEHTHPOBAHBI Ha obOecredeHne Mpo(UILHOTO OO0y4YeHHUs O0ydYaroIIuXCs
O6uonornu. OHU BKJIIOYAIOT: crienU(pUYecKue JUIsi OMOJIOrMH Hay4HbIE 3HAHUS, YMEHHUS U CIIOCOOBI
JNEHCTBUI 1O OCBOEHHIO, MHTEPHpPETAluy U MPeoOpa3oBaHMUIO 3HAHWM, BUIBI ACSITEILHOCTU IO
MOJyYCHUIO HOBBIX 3HAHMM M MX NMPUMEHEHHUIO B PA3JIMYHBIX y4eOHBIX, @ TAaKKE B peabHBIX
YKU3HEHHBIX cUTyalusax. [IpenMeTHbie pe3ynbTaThl IPEICTaBICHbI 10 TOAaM U3yUYCHHUS.

[IpeameTHbIe pe3ynbTaThl OCBOEHUSI yueOHOrO npeamera «buonorus» B 10 Knacce nOMKHBI
OTpaxkaTh:

c(OPMHPOBAHHOCTh 3HAHMIA O MECTE€ M POJM OMOJOTHMHM B CHCTEME E€CTECTBEHHBIX HAyK, B
(bopMUPOBaHUN €CTECTBEHHO-HAYYHOW KapTHHBI MHUPA, B MO3HAHUU 3aKOHOB MPHUPOABI U PEIICHUU
po0JieM palMoHaIbHOTO MPUPOOINOIb30BaHUS, O BKIIAJE POCCUICKUX U 3apyOekKHbIX YUEHBIX B
pa3BUTHE OHOJIOTHH;

BJIQJICHUE CHUCTEMOM OMOJOrMYECKMX 3HAaHUM, KOTOpas BKJIKOYAET: OCHOBOIOJIATAIOIINe
OMOJOTHYECKHE TEPMUHBI M TOHATUS (KHU3HB, KJIETKA, OpPraHu3M, MeTado0JIu3M, TOMEOCTas,
CaMOperyJsiliisi, CaMOBOCIPOU3BECHUE, HACIEICTBEHHOCTb, MU3MEHUMBOCTb, POCT U PAa3BUTHE),
ouonornueckue Teopun (kierounas teopus T. [lIBanna, M. lllnelinena, P. Bupxosa, xpoMocoMHast
teopusi HacieacrBeHHoctu T. Moprana), yuenus (H. 1. BaBuioBa — o nieHTpax MHOTO0Opas3us u
MIPOUCXOXKACHUS KYJIbTYPHBIX PACTEHUI), 3aKOHBI (€IMHOOOpPa3Hsi MOTOMKOB MEPBOTO MOKOJICHHUS,
pacIleIeHus], YUCTOTHl FaMeT, He3aBUCUMOro HacienoBanus ['. MeHens, roMoaoru4eckux psjaoB
B HacyeACcTBeHHOU n3mMenunBoctu H. 1. BaBuiosa), mpuHIUIBI (KOMILIEMEHTAPHOCTH);

BJIa/ICHHE OCHOBHBIMM METO/JAMU HAy4YHOTO IO3HAHMS, HCIOJB3YEMBIX B OMOJOTMYECKUX
UCCIIEIOBAaHMSX JKUBBIX O0OBEKTOB (OMHUCAaHUE, U3MEpEeHHe, Ha0II01eHUE, SKCIIEPUMEHT);

YMEHHME BBIIEIATh CYIIECTBEHHBbIE NPU3HAKU: BHUPYCOB, KJIETOK MIPOKAPHOT U JYKAPHOT,
OJTHOKJIETOYHBIX M MHOTOKJIETOYHBIX OpraHW3MOB, B TOM 4YHcie OakTepui, rpuOOB, pacTeHHUH,
JKUBOTHBIX M YEJIOBEKA, CTPOCHHUS OPraHOB U CUCTEM OpPraHOB pPACTEHH, KMBOTHBIX, YEJIOBEKA,
IIPOLIECCOB JKU3HEAEATEIBHOCTH, MPOTEKAIOUINX B OPraHU3Max PACTEHUM, )KMBOTHBIX U YEJIOBEKA,
OMOJOTMYECKUX MPOIECCOB: 0OMEHa BellecTB (MeTadoJIn3M), MPEBpAIleHUs YHEPrUH, OpOoKEeHHUs,
aBTOTPO(HOIO M reTepoTPOPHOro TUMOB MUTAHUS, (POTOCHHTE3a U XEMOCHHTE3a, MUTO3a, Meio03a,
rameToreHesa, ’MOpuoreHes3a, nocTIMOPHOHAIBHOIO Pa3BUTHSL, PA3MHOXKEHHS, HHANBUAYAIbHOTO
pa3BUTHSI OpraHu3Ma (OHTOT€He3a), B3aUMOJIeHCTBHS T'€HOB, FeTepPO3HCca, HCKYCCTBEHHOTO 0TOOPA;

YMEHHME YCTaHABIMBaThb B3aHMMOCBS3M MEXAYy OpPraHOMJAaMHU KIETKH M UX (QYHKIHUSIMHU,
CTPOCHHEM KJIETOK Pa3HbIX TKaHEH M MX (YHKIMSIMHU, MEKIY OpraHaMu U CHCTEMaMH OPraHOB y
pacTeHMi, )KUBOTHBIX M YeJIOBeKa M MX (QYHKIHIMHU, MEXKIY CHCTEMaMH OPTaHOB U UX (DYHKIHSIMH,
MEXy dTariaMyu 0OMEHa BELECTB, ATallaMH KJIETOYHOTO LUKJIA U )KU3HEHHBIX IMKJIOB OPTraHU3MOB,
dTanaMu SMOPUOHAIBHOTO Pa3BUTHSI, TEHOTUIIOM U (PEHOTHUIIOM, (GEHOTUIIOM U (haKTOpamMH Cpeibl
00UTaHHUS;

YMEHHUE BBIBIATH OTIMYUTENbHBIC NPU3HAKK JKUBBIX CHCTEM, B TOM 4YHCIIE PACTECHUH,
KUBOTHBIX U YEJIOBEKA;

YMEHHME HCIOJIb30BATh COOTBETCTBYIOIIME ApTyMEHTbI, OMOJOTHYECKYI0 TEPMHHOJIOTHIO U
CHUMBOJIMKY JIJIS TOKa3aTeIbCTBA POACTBA OPTaHU3MOB Pa3HbIX CUCTEMATHUYECKUX TPYIIIL;

yYMEHHE peuiaTb OMOJIOTMYECKHEe 3aJauH, BBISBISATh MPUUMHHO-CIEACTBEHHBIE CBSA3H MEXIY
UCCIIETyeMbIMH OMOJIOTHUECKUMH IPOLECCAMU M SBJICHHUSIMHU, J€7aTh BBIBOABI M IMPOTHO3BI HA
OCHOBaHUU MOJYYEHHBIX PE3YJIbTATOB;

YMEHUE BBIMOIHATH JJAOOPATOPHBIE U MPAKTHUECKUE PadOThI, COOIIOAATH MpaBUiia MpH padoTe
C y4eOHBIM U JJa0OpaTOPHBIM 00OPYIOBAHHEM;

YMEHUE BBIIBUraTh TUIIOTE3bl, MPOBEPATh MX OSKCIEPUMEHTAJIBHBIMH  CPEJICTBAMH,
bopMynupys Leb UCCIeI0BaHus, aHAIM3UPOBATh MOJIYY€HHbIE PE3YNIbTaThl U JIeNIaTh BBIBOIBI,
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YMEHHE YYacTBOBaTb B Y4eOHO-HMCCIIENOBATENLCKOM paboTe Mo OHOJOrMM, SKOJOTHH U
MeIUIUHe, NPOBOJUMON Ha 0a3e MIKOJbHBIX HAy4HbIX OOINECTB, W MYOJIMYHO MPEACTaBIAThH
MOJIyYECHHBIE PE3Y/IbTAThl HA YIEHUYECKUX KOH(DEPEHIHIX;

YMEHHUE OLIEHUBATh 3TUYECKUE aCIEKThl COBPEMEHHBIX MCCIIEeI0BaHUN B 0071acTH OMOJIOTUU U
MeIUIUHBI (KIIOHUPOBAHUE, HCKYCCTBEHHOE OIIOIOTBOPEHHUE, HANIPABICHHOE U3MEHEHUE TeHOMa U
CO3/1aHU€ TPAHCTEHHBIX OPraHU3MOB);

YMEHHUE OCYIIECTBIATh OCO3HAHHBIN BBIOOp Oymyiieil mpodeccuoHaTbHON NEATENbHOCTH B
o0nact OMOJIOTHH, MEAULMHBI, OMOTEXHOJIOTUH, BETEPUHAPUHU, CEIILCKOIO XO3sMCTBa, MUIIEBON
IPOMBIIIJICHHOCTH, YIIIYOJISATh MO3HABATENbHBI MHTEPEC, HApPaBICHHBIH HA OCO3HAHHBIA BHIOOD
COOTBETCTBYIOLIEH Ipodeccun U NMPOJOHKEHHE OMOJIOrMYECKOro oOpa3oBaHUS B OpraHU3alMsIX
cpeaHero npoeCCHOHAIBLHOTO M BBICIIETO 00pa30BaHMUS.

[IpeamerHble pe3ynbTaThl OCBOCHUs ydeOHoro npeamera «buonorus» B 11 Knacce 1OTKHbBI
OTpakaTh:

c(OPMHPOBAHHOCTh 3HAHUM O MECT€ W pOJM OUOJOTHMH B CHUCTEME E€CTECTBEHHBIX HAyK, B
(dbopMHpPOBaHNN COBPEMEHHOM €CTECTBEHHO-HAYYHOM KapTUHBI MUPA, B TO3HAHUHU 3aKOHOB IIPUPOIBI
U PEIIEHUH 3KOJIOIMYECKHX MPo0sIeM YeJI0BEYECTBA, a TAKXKE B PEIIEHUH BOIIPOCOB PALIMOHAIBLHOIO
NPUPOONOIB30BaHUSA, U B (OPMUPOBAHMHM LEHHOCTHOTO OTHOIICHUS K TPUPOAE, OOIIECTBY,
4eJIOBEKY, O BKJIAJIe POCCUHCKUX U 3apyOeKHBIX YUEHBIX-OMOJIOTOB B pa3BUTHE OMOJIOTUH;

YMEHHUE BIIAJETh CHUCTEMON OMOJIOTMYECKHX 3HAHWW, KOTOpas BKIIOYAET OINpPENEICHUs M
INOHUMaHUE CYLUIHOCTH OCHOBOIIOJIAralOIUX OHOJOIMYECKUX TEPMUHOB U TOHATHH (B,
sKkocucreMa, Ouocdepa), Ouonorumdeckue teopun (dBomormoHHas Teopus Y. JlapBuHa,
CHUHTeTHYecKass Teopus s3Bomounun), yueHus (A. H. CeBepuoBa — 0 myTSX U HalpaBlIECHHIX
sBosronuu, B.W. Bepranckoro — o 6uocdepe), 3akoHbl (reHeTHYecKoro paBHoBecus Jxx. Xapau u B.
Baitn6epra, 3apoasimeBoro cxonactBa K. M. bspa), mnpaBuna (Munumyma O. JIuGuxa,
HKOJIOTMYECKOM MUpaMuIbl 3HEPTUn ), runoressl (runotesa «mupa PHK» V. T'unbepra);

yYMEHHE BIAZeThb OCHOBHBIMH METOJIaMH HAayyHOI'O IMO3HAHUSA, HCIOJIb3YEeMbIMH B
OMOJIOTUYECKUX HCCIIEIOBAHUSAX IKUBBIX OOBEKTOB UM JKOCHCTEM (ONHCaHWe, W3MEpEeHHE,
HaOJroIeHNe, SKCIIEPUMEHT), CIOoco0aMM BBISIBJICHHS W OLIEHKM aHTPONOTE€HHBIX H3MEHEHUIl B
PUPOJIE;

YMEHUE BBIJICNATh CYIIECTBEHHBIE TPU3HAKH: BUI0B, ONOT€01I€HO30B, SKOCUCTEM 1 Onocdepsl,
CTaOMIIM3HUPYIOUIETO, JBMKYILIETO U Pa3phIBAIOIIETO €CTECTBEHHOTO 0TOOpPA, alIONAaTPUYECKOTO U
CHUMITaTPUYECKOT0 BU000Pa30BaHus, BIMSAHUS ABIKYIIUX CHJI 3BOJIIOLMU Ha TeHO(OH I TOMYIIALINH,
NPUCTIOCOOJICHHOCTH OPTaHU3MOB K cpene OOWTaHWs, YepeNOBAaHWsS HAIpaBJICHUH 3BOJIOINH,
KPYrOBOpPOTa BEIIECTB M MOTOKA YHEPTUHU B IKOCHCTEMAX;

YMEHHUE yCTaHaBIMBATh B3aUMOCBSI3H MEXKIy MPOIECCAMH JBOJIOIUH, IBIKYIIUMHU CHUIAMHU
AQHTPOIIOTe€He3a, KOMIOHEHTAMHU PA3IMYHBIX 9KOCHCTEM U MPUCTIOCOOICHUAMHU K HUM OPTaHU3MOB;

YMEHHUE BBISBIATH OTIMYNATEIbHBIC TPU3HAKA KHUBBIX CHCTEM, MPUCIIOCOOIEHHOCTh BUIOB K
cpeae obOuTaHus, aOMOTHYECKUX UM OHMOTHYECKMX KOMIIOHEHTOB JKOCHUCTEM, B3aMMOCBS3EH
OpPTraHU3MOB B COOOIIECTBAX, aHTPOTIOTCHHBIX H3MEHEHHI B IKOCUCTEMAaX CBOCH MECTHOCTH;

YMEHHUE HCIOJIb30BaTh COOTBETCTBYIOLIME apryMEHTHI, OHMOJOTMYECKYI0 TEPMHUHOJOTHIO U
CUMBOJIMKY Ul JIOKa3aTelIbCTBA POJACTBA OPraHW3MOB pa3HBIX CHCTEMAaTHYECKHX TPYIII,
B3aMMOCBSI3M OpPTaHM3MOB M CpeAbl OOWTaHMs, €IMHCTBA YEJIOBEYECKHX pac, HEOOXOAUMOCTH
COXpaHEHMsI MHOrooOpas3usi BHUJOB M SKOCHCTEM KaK YCIOBMsI COCYLIECTBOBAaHHUS INPHPOIBI U
4eJI0BEYECTBA,;

yMEHHUe pelarb OMOJOTMYECKUE 3a7aul, BBIABIATh NPUYMHHO-CIEICTBEHHBIE CBA3M MEXKIY
UCCIIEYEeMbIMH OMOJOTMYECKUMH IPOIECCAaMU M SBICHHUSMH, J€1aTh BBIBOJABI M MPOTHO3BI HA
OCHOBAHMH TOJYYEHHBIX PE3yJIbTATOB;
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YMEHUE BBINOIHATH JJAOOPAaTOPHBIE U MPAKTHUECKUE PaOOTHI, COOIIOAATH MpaBuiia pu padoTe
C y4eOHBIM | JIa0OpaTOPHBIM 00OPYIOBAHHEM;

YMEHUE BBIIBUTaTh THUIIOTE3bl, MPOBEPATh HX OSKCIHEPUMEHTAIBHBIMH CpPEACTBAMH,
dbopMynupys 1eib UCCIeI0BaHus, aHAIM3UPOBATD MOJIYY€HHbIE PE3YNIbTAThI U JIeJIaTh BBIBOIBI,

YMEHHE YYacTBOBaTb B Y4eOHO-HMCCIIENOBATENLCKOM paboTe Mo OMOJOrMH, SKOJOTHH M
MEAMIIMHE, MPOBOAMMON Ha 0a3e MIKOJbHBIX HAy4YHBIX OOIIECTB, W MYyOJIUYHO MPEACTABIAThH
MOJIyYEHHBIE PE3YJIbTAThl HA YICHUYECKUX KOH(DEPEHIHIX;

YMEHHE OIICHUBATh TUIIOTE3bl U TEOPHH O MPOUCXOKICHUH KU3HU, YETIOBEKA U YEJIOBEUECKUX
pac, 0 IpUYMHAX, MOCIEACTBUAX U CIIOCO0ax MPea0TBPAIeHHS IIT00aIbHBIX H3MEHEHUH B Onocdepe;

YMEHHE OCYHIECTBIIATh OCO3HAHHBIN BBIOOP Oynyiiel mpodecCHOHATBHON ACSITENTbHOCTH B
o0acTi OMOJIOTHH, PKOJIOTHH, TMPUPOAOINOIH30BAHUS, MEIUIIMHBI, OMOTEXHOIOTHH, TICUXOJIOTHH,
BETEPUHAPUH, CEITBCKOTO XO34iCTBA, MHUIIEBOM MPOMBILIUICHHOCTH, YIIyOJATh [MO3HABATEIbHBIN
WHTEpPEC, HANPABJICHHBI HAa OCO3HAHHBIA BHIOOP COOTBETCTBYIOMICH MPOPECCHH U MPOJIOJDKEHUE
OnoJoru4Yeckoro oOpa3oBaHMsI B OpraHM3alMsIX CpPeJHEro Mpo(ecCHOHAIBHOTO M BBICIIETO
o0Opa3oBaHusl.
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TEMATHYECKOE INTAHUPOBAHHUE

10 KVIACC
KosinyecTBO yacoB  DJIeKTPOHHbBIE
Ne i/ HaumeHoBaHue pa3iesioB u (mudpossbie)
TeM IPOorpaMmbl Bcero KP IIP oOpa3oBaTesibHbIE
pecypchl
1 buonorus kak Hayka 1
2 JKuBbie cucTeMBI U UX U3yUYEHUE 2
3 buonorus knetku 2 0.5
4 XuMu4ecKasi Opranusanus 10 1
KIIETKU
5 Ctpoenue u GyHKIMH KICTKH 8 2
6 OOMeH BellecTB U MpeBpalleHre 9 1
SHEPIUH B KJICTKE
7 HaCJIGIlCTBeH}fa?I uHpOpManus U 9 05
peanuzanus e€ B KJIETKe
8 JKW3HEHHBIHN ITUKIT KICTKA 6 1
9 CtpoeHue u pyHKIMH 17 15
OpTaHU3MOB
10 PasmHOXeHue u pa3BuTHe 8 15
OpPTaHU3MOB
I'enernka — Hayka o
11 HaCJIEACTBEHHOCTH U 2 0.5
W3MEHYUBOCTH OPTaHU3MOB
12 3aKOHOMEPHOCTH 10 1
HACJIEJICTBEHHOCTH
13 3aKOHOMEPHOCTH NU3MEHUYNBOCTH 6 1
14 ['eHeTHKa YenmoBeka 3 0.5
15 Cenekiusi OpraHu3MOB 4 1
16 buotexnosnorus u 4
CUHTETHUYECKass OMOIoTus
17 PesepBHOE Bpemst 1
OBILIEE KOJIMYECTBO YACOB I10 102 0 13

I[TPOI'PAMME
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11 KUIIACC
KoanuecTBo 4acoB  DJIEeKTPOHHBIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
n/n NMPOrpaMmblI Bcero KP | IIP o0pa3oBaTejibHbIE
pecypcsbl
1 3apokeHNE U Pa3BUTHE IBOJIOIMOHHBIX 4
MpeJICTaBICHUN B OMOJIOTUU
2 Mukpo3BOIIOLHUS U €€ PE3YIIbTATHI 14 2
3 Makpo3BOTIOIHS U €€ Pe3yIbTaThI 6
4 [IpoucxoxaeHe U pa3BUTHE KU3HH HA 15 15
3emuiie
5 [TpoucxoxaeHue 4enoBeKa — 10 1
AHTPOTIOTEHE3
DKOJIOTUSI — HayKa O B3aUMOOTHOIIICHUSIX
6 OpPraHW3MOB M HaIOPTaHU3MEHHBIX CUCTEM 3 0.5
C OKpYXaroIei cpenoit
7 Opranu3Msl U cpesia 0OUTaHus 9 1.5
8 DKOJIOrUsl BUJIOB U MOILYJISUN 9 0.5
9 DKoNoTHUsl COOOIIECTB. DKOJIOTHUECKHE 12 05
CUCTEMBI
10 bruocdepa — riobanbHas SKocucTeMa 6
11 UenmoBek U OKpyKaromas cpeaa 6
12 PesepBHOE Bpemst 8
OBILIEE KOJIMYECTBO YACOB I1O 102 0 75

[TPOT'PAMME




34

ITPOBEPAEMBIE HA EI'D 110 BUOJIOI'MA TPEBOBAHMS K PE3YJIbTATAM
OCBOEHMHSA OCHOBHOH OBPA3OBATEJIbBHOU ITPOI'PAMMBI CPEJTHEI'O
OBHIET'O OBPA3OBAHUA

Kon IIpoBepsiemble TPeOOBaAHMSA K NPEAMETHBIM pe3yJbTaTaM OCBOCHHUS
MPOBEPAEMOro OCHOBHOM 00pa30BaTe/IbHOI MPOrpaMMbl CpeHero 0011ero
TpeOoBaHus o0pa3oBaHusi

ChopMmupoBaHHOCT 3HAHHWI O MECTE U POJM OHOJOTHH B CUCTEME
€CTECTBEHHBIX HayK, B dbopMupoBaHUU COBpPEMEHHOM
€CTECTBCHHOHAYYHOW KAPTUHBI MUPA, B TIO3HAHUU 3aKOHOB MPUPOIBI U
pELICHUN XKU3HEHHO BaXKHBIX COIMAIbHO-3TUYECKUX, YKOHOMUYECKHUX,
9KOJIOTMUYECKUX MPOOJIEM YEIOBEUECTBA, a TAKKE B PELIEHUH BOIIPOCOB
paIMOHATIBLHOTO MPUPOIOIOIB30BaHuUs, B POPMUPOBAHUU IEHHOCTHOTO
OTHOIICHUS K MPUPOJE, OOLIECTBY, YEIOBEKY; O BKJIA/J€ POCCUUCKUX U
3apyOCKHBIX YUEHBIX — OMOJIOTOB B Pa3BUTHE OMOJIOTUU

Bnanenme cuctemoil 3HaHHMII 00 OCHOBHBIX METOJaX HAYYHOTO
MIO3HAHUS, MCIIOJIb3YEMbIX B OHMOJIOIMYECKMX HCCIEIOBAHUAX KUBBIX
OOBEKTOB M  DKOCHCTEM (ONHCaHHE, U3MEpPEHHE, IPOBEICHUE
HaOIoAeHNH); crnoco0aMu BBISBIEHUS M OLIEHKH aHTPONOTEHHBIX
W3MEHEHUH B MPUPOJIE.

2 YMeHue BBIIABUTATh THUIOTE3BI, IPOBEPITh MX JKCIEPUMEHTAIbHBIMU
cpeacTBamu, (opMynupys Lelb  HUCCIEIOBAHMS, AaHAJIU3UPOBATh
IIOJIyYE€HHBIE PE3YJIBTATHI U JEJIaTh BBIBOBI.

BoisiBneHre  3aBUCHUMOCTHM  MEXAY MCCIEAYEMbIMH  BEJIUYMHAMU,
00BsICHEHUE MOJYYEHHBIX PE3yJbTaTOB U (JOPMYIUPOBAHHE BBIBOAOB C
HCIIOJIb30BAHUEM HAYYHBIX ITOHATUH, TEOPUN U 3aKOHOB

YMeHue BIajieTh CHCTEMOM OMOTOTHYECKUX 3HAHUHM, KOTOpasi BKITIOYAET:
OCHOBOIOJAraroIye OUOJOTHYECKre TEPMHUHBI U TIOHSTHSI (KU3HB, KJIEeTKa,
TKaHb, OpraH, OpPraHW3M, BHUJ, TOMYJSIMS, SKOCHUCTEMa, OWOIIEHO3,
ouocdepa; meraboiam3M, roMeocras, KIeTOUYHBbI WMMYHHUTET, OMOCHHTE3
Oenka, OUOTOIUMEpHI, JIMCKPETHOCTb, CaMOpETyJIALIHS,
CaMOBOCITPOU3BE/ICHHUE, HACJIeICTBEHHOCTb, W3MEHUUBOCTb,
SHEPro3aBUCHUMOCTb, POCT U PA3BHUTHE);
O6uosornyeckue Teopun: kieroynas teopus T. [lIBanna, M. llInelinena,
P. BupxoBa; kinoHanbHO-celeKTUBHOTO MMmyHuTeTa I1. Opmux, U.U.
MeuHuKkoOBa, XpOMOCOMHasi Teopusi HacieAcTBeHHOcTH T. Moprana,
3 3aKOH 3apopslmieBoro cxoactsa K. bapa, sBomtonmonHas teopust Y.
JlapBuHa, CHHTETUYECKAsl TEOPHs SBOJIOLMHU, TEOPHUs aHTpornoreHesa Y.
Hapsuna; Teopust ouoreonenosa B.H. Cykauéna; yuenne H./. BaBunora
0 IIEHTpaXx MHOTro00paszus M MPOUCXOXKIEHHUS KYJIbTYPHBIX PAaCTEHUH,
yueHue A.H. CeBeprioBa o0 myTsX M HalpaBJICHUSX SBOJIOIUHU, YUCHUE
B.U. Bepnanckoro — o 6uocdepe);
3aKOHBI (€AMHO00pa3us MOTOMKOB IEPBOTO MOKOJICHUS, pacIeIICHUs
MPU3HAKOB, HE3aBUCUMOIO HACJEIOBaHUs MpusHakoB ['. Mennens;
CLEIJIEHHOT 0 HACJIEIOBAHN TPU3HAKOB M HAPYILIEHUS CLIETICHUS TEHOB
T. Moprasna; roMOJIOTUYECKUX PSAAOB B HACIEACTBEHHON N3MEHUUBOCTH
H.M. BaBunoBa; renermyeckoro pasHoBecusi Jx. Xapaum u B.
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Baitn6epra; 3apoasimeBoro cxojacta K. bapa; OuoreHeTn4eckuii 3aKkoH
3. I'exkens, @. Mrosepa);

MIPUHIIMIIBI (YUCTOTHI FaMET, KOMIIJIEMEHTAPHOCTH);

npaBwia (MuHumyma lO. JInbOuxa, 3KoJOrM4ecKoW MUpaMUIbl YUCEI,
OMOMacChl U DHEPTHUN);

runote3bl (koamepBarHoir AWM. OnapunHa, mepBudHOro OymboHa JIX.
XomnpaeitHa, mukpochep C. Dokca, pudosuma T. Uek)

YMeHue pemaTb IOUCKOBbIE OHOJOIMYECKHE 3a7auyd; BbIIBIATH
[IPUYMHHO-CIIEACTBEHHBIE CBA3U MEXIY UCCIIEYEMBIMU
OMOJIOrMuecKuMH 00BEKTaMH, POLIECCAMH U SIBIEHUAMHU; JIeJIaTh BBIBObI
Y IIPOTHO3bI HA OCHOBAHHUH II0JYYEHHBIX PE3YJIbTaTOB;

COCTaBJIATh T'€HOTUIIMYECKME CXEMbl CKPCILMBAaHUA MJIA PA3HbIX THUIIOB
HACJICZIOBaHUs TIPU3HAKOB y OPraHU3MOB, COCTAaBJIATH CXEMBbI IIEPEHOCA
BEILIECTB U SHEPTUM B IKOCUCTEMAX (LIeMU MUTAHMs, TUILEBbIE CETH)

YMeHue yCTaHaBIIMBATh B3AMMOCBSI3H MEXKIY CTPOCHHEM U ()yHKITHSIMHU:
OpraHOMIOB, KJIETOK Pa3HbIX TKaHEH, OPraHaMu U CUCTEMaMH OPTraHOB y
pacTeHui, KMBOTHBIX M YEJIOBEKa; MEXKIY dTallaMu OOMEHa BEIIECTB;
3TanaMy KIJIETOYHOrO LMKJIA M JKU3HEHHBIX LHKJIOB OPTraHU3MOB;
dTarmamMu SMOPHOHAIBHOTO PAa3BUTHUS; TCHOTHUIIOM U (DEHOTHIIOM,
¢denorunom u (akropamu cpeibl 0OUTaHUS; MPOLIECCAMU SBOJIIOIIHH;
JMBIDKYIIMMH  CHUJIAaMH  aQHTPOIIOT€HE3a; KOMIIOHEHTAMH  Pa3IMYHBIX
HKOCUCTEM U MPHUCTIOCOOTCHUSIMA K HUM OPTaHH3MOB

YMeHue BBIIENATh CYILeCTBEHHbIE TPU3HAKH:

CTPOCHUSI BUPYCOB, KJIETOK IMPOKAPUOT M SYKAPUOT; OJHOKIETOYHBIX U
MHOTOKJIETOYHBIX OPTraHU3MOB, BHUJIOB, OMOTI€OIIEHO30B, YKOCUCTEM M
O6uocdepsl; CTPOCHUSI OPTaHOB M CUCTEM OPTaHOB PACTEHUMN, KUBOTHBIX,
YeJIOBEKa;  MPOIECCOB  KU3HEAEATENIBHOCTH, NPOTEKAaloIluX B
OpraHu3Max pacTeHWH, J>KUBOTHBIX W UEIIOBEKAa; OHMOJIOTHYECKHX
mporeccoB: oOMeHa BemlecTB  (MeTaboiu3M), UHboOpMalUUd U
MPEBpAIICHUS] YHEPTUU, OPOKEHUsS, aBTOTPO(YHOTO U TeTepoTpoPHOrO
TUINOB MUTaHMUA, (POTOCHMHTE3a M XEMOCHHTE3a, MHUTO3a, Meilo3a,
raMeToreHe3a, AMOpHOTEHe3a, IOCTAIMOPHOHAILHOTO  Pa3BHUTHA,
Pa3sMHOXEHHUs, WHAMBUIYAIBHOTO PAa3BUTUSl OpraHM3Ma (OHTOreHe3a),
B3aMMOJICHCTBHSI TEHOB, T€TEPO3HCa; IEHCTBHIA HCKYCCTBEHHOTO 0TOOPA,
CTaOWJIN3UPYIOIIETO, JABIKYLIETO M pPa3pbIBAIOIIErO €CTECTBEHHOTO
0oTOOpa; aIONaTPUYECKOTO W CHMIATPUYECKOTO BHUA000Pa30BaHUS;
BIUSHUS JBMKYIIMX CHJI DBOJIONMH Ha TEeHOMOHA MOMYJISAINY;
MPHUCIIOCOOJICHHOCTH OPraHW3MOB K Cpele OOWTaHWs, 4YepelOBaHUS
HaNpaBJICHUH 3BOJIIOLMHU; KPYrOBOPOTAa BELIECTB M MOTOKA HYHEPTUU B
IKOCHUCTEMAX

ChopMupoBaHHOCTh YMEHMSI BBIACNATH CYIIECTBEHHbIE IPU3HAKH
BUPYCOB, KIIETOK IPOKAapUOT W JYKapuOT; OJHOKICTOYHBIX H
MHOTOKJICTOYHBIX OPTaHMU3MOB, BHJIOB, OMOTCOIICHO30B U 3KOCHUCTEM;
0COOEHHOCTH TPOIIECCOB OOMEHA BEILIECTB M IPEBPALICHUS SHEPTUH B
KJIeTKe, (POTOCHMHTE3a, TIJIACTHYECKOTO M DHEPreTHYECKOro OOMeHa,
XEMOCUHTE3a, MHTO03a, Melo03a, OIUIOAOTBOPEHHS, pPAa3BUTHS H
pPa3sMHOXKCHHUS, WHAWBHIYAILHOTO Pa3BHTHSI OpraHW3Ma (OHTOTeHe3a),
60pbOBI 32 CYIIECTBOBAHUE, ECTECTBEHHOTO O0TOOpa, BU000pa30BaHus,
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MPUCIOCOOJCHHOCTH OPraHU3MOB K cpele OOHMTaHWs, BIHSHUS
KOMITOHCHTOB 3KOCHCTCM, aHTPOIIOICHHBIX W3MEHEHHUH B DKOCHCTEMAaxX
CBOCH MECTHOCTH, KPYroBOpPOTa BEIIECTB M IMPEBPAILICHUS SHEPIHU B
ounochepe

YMeHHe UCTIO0Ih30BaTh COOTBETCTBYIOIINE apTyMEHTBI, OMOJIOTHYECKYIO
TEPMHHOJIOTHIO U CUMBOJIMKY JUIS IOKA3aTeIbCTBA POJCTBA OPTaHU3MOB
Pa3HbIX CUCTCMATHUYCCKUX TPYIII; B3aUMOCBA3HU OPraHU3MOB U CPCIbL
OOHMTaHMs; €AWHCTBA YEIOBEYECKUX pac; HEOOXOIMMOCTH 3I0POBOTO
oOpa3a KM3HHW, COXPAaHEHHUS pa3HOOOpa3usi BUJIOB M DKOCHUCTEM Kak
YCJIOBHSI COCYIIIECTBOBAHUS TPUPOJIbI U YEIOBEYECTBA

YMeHHe KpUTHYECKH OLEHUBATh HH(POpPMAIUIO OHOIOTHYECKOTO
COJIepKAHUSA; WHTEPIPETUPOBATh 3TUYECKHUE ACIEKThl COBPEMEHHBIX
UCCIIEI0OBaHUM B OMOJIOTMH, MEIULIMHE, OMOTEXHOJIOTMH; pacCMaTPUBATh
ry100abHbIe KOJOIMUYECKUE MPOOIEeMbl COBPEMEHHOCTH, (POPMUPOBATH
110 OTHOLLIEHHUIO K HUM COOCTBEHHYIO MTO3ULIUIO

INEPEYEHD 2JIEMEHTOB COAEPKAHMUSA, ITIPOBEPAEMBIX HA EI'D 110
BNOJIOI'NA

Kon

11

1.2

1.3

IIpoBepsieMblii 3JIEMEHT COAEPKAHUSA
buornorns kak Hayka. JKuBble CHCTEMBI M X U3y4YEHUE

CoBpemeHHass Ouosorusi — KOMIUIEKCHas Hayka. buonormueckue Hayku u
u3zydaemble UMH 1pobiembl. DyHIaMeHTaIbHBIE, MPUKIAJHBIE U TOMCKOBBIE
HAyYHBIE UCCIIEJIOBAHUS B OMOJIOTHH.

3HayeHue OWONOTMM B (OPMHUPOBAHUU COBPEMEHHOH €CTECTBEHHO-HAayYHOMH
kapTuHbl Mupa. llpodeccuu, cBs3anHble ¢ OuWosorueil. 3HaueHHWE OHWOIOTUU B
MPAKTUYECKON JIeATENbHOCTH 4YeJOBEeKa: MEAMILIMHE, CEeIbCKOM XO3SHCTBE,
MIPOMBIIITIEHHOCTH, OXPaHE MPUPOJIBI

JXusble cucremMbl Kak mpeaMmeT usydeHus Ouosnoruu. CBOWCTBA KMBBIX CHCTEM:
€IUHCTBO XMMHUYECKOI0 COCTaBa, JUCKPETHOCTb U LEIOCTHOCTH, CIIOKHOCTH U
YIOPSIOYEHHOCTh CTPYKTYPBHI, OTKPBITOCTb, CaMOOpPraHu3aIus,
CaMOBOCHPOU3BEICHUE, PA3IPAKUMOCThb, U3BMEHYUBOCTD, POCT U Pa3BUTHE.
YPpoBHHM OpraHu3aiuy >KUBBIX CHCTEM: MOJEKYJSPHBIMA, KIETOYHBIN, TKAHEBBIM,
OpraHu3MEHHBIM, MOIYJISIUMOHHO-BUA0BOM, 3KOCUCTEMHBIN
(buoreoneHoTuueckuii), Omocdepusiid. I[Iporecchl, MPOUCXOAANINE B KUBBIX
cucremax. OCHOBHBIC MPU3HAKK KUBOTO. JKU3Hb Kak ¢opMa CyIIeCTBOBAHUS
MaTepuun

Metonel Ouonoruueckoi Hayku. HaOmioneHue, u3MepeHHe, HSKCIEPUMEHT,
cucreMarusanus, wmeraaHanu3. IloHsTne o 3aBUCMMOW M HE3aBUCHUMOM
nepemeHHou. [lnmanupoBanue skcnepumenta. [locTaHOBKa W MpoOBEpKa TUIIOTES.
HyneBast rumorte3a. Ilonsartue BbiOOpku u €€ gocTtoBepHOCTh. Pa3bpoc B
Ouosiornyeckux JaHHbIX. OLEHKa JOCTOBEPHOCTH IIOJIYYEHHBIX pPE3YyJIbTATOB.
IIpyunHBl UCKaXEHUS PE3yJIbTaTOB AKCIEpUMEHTA. [IOHATHE CTaTMCTUYECKOTO
TecTa

KneTka kak OMoioruyeckasl CicTeMa
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2.1

2.2

2.3

Knerka — cTpykTypHO-(DyHKIMOHAIbHAS €AMHHUIA KUBOTO. MCTOpus OTKpBITHS
knetku. Paboter P. I'yka, A. JleBenryka. Knerounas teopus (T. LlIBann, M.
[netinen, P. Bupxo). OcCHOBHBIE MOJIOKEHHUS COBPEMEHHOM KJIIETOYHOM TEOPHH.
MeTobl MOJIEKYIISIPHON M KJIETOUHOW OMOJIOTHH: MUKPOCKOIIUS, XpoMaTorpadus,
anexTpodopes, METOJ MEUYEHBIX aTOMOB, muddepeHnraIbHOe
HEHTPUPYTUPOBAHUE, KYIHTHUBUPOBAHHE KIECTOK

XUMUYECKUN COCTaB KJIETKU. MaKkpo-, MUKpPO- U YJIIbTPaMHUKPO3JIEMEHTHI. Bona u eé
pOJIb Kak pacTBOPUTEINS, peareHra, ydacTue B CTPYKTYPUPOBAHHUU KIIETKH,
TEIUIOpETy sy, MUHepalbHbIC BEIIECTBA KIETKH, X OHOIOTHYecKas poib. Poib
KaTHOHOB U aHUOHOB B KJIETKE.

buonorudeckue nomumepsl. benkn. AMHHOKHCIIOTHBIN cocTaB 0€KOB. CTPYKTYpHI
6enkoBoil Monekysbl. [lepBuuHas cTpykTypa Oenka, nenTuaHas cBsi3b. Bropuunas,
TpeTUYHasi, YeTBEPTHYHAas CTPYKTypbl. Jlenatypamus. CBoiictBa O€nKOB.
Knaccudukanus 6enkoB. buonornueckue GpyHKIMM OEIKOB.

YrineBoabl. MoHOCaxapuipl, IUCAXapHUIbl, OJIMTOCAXapUIbl M TOJUCAXAPUIBL.
OO6muit 1man crpoeHuss W (UBHKO-XMMHUYECKHE CBOMCTBA  YIJIEBOJOB.
buonorudeckne GyHKIIUU YTIIEBOIOB.

Jlumuaer. T'mapodunsHO-THApOPOOHBIE CcBoOiicTBA. Kiaccudukanus TunuaoB.
Tpurmunepunbl, GocHoaUNuAbl, BOCKH, CTEpOWABI. buonormueckue QyHKIUN
munuaoB. O01me cBoicTBa OMOIOTUYECKUX MEMOPAH — TeKY4eCTh, CIOCOOHOCTH K
CaMO3aMBIKaHHUIO, TTOJTYIIPOHUIIAEMOCTb.

Hyxneunobie kucnorel. JIHK wu PHK. CrpoeHune HYKIEHHOBBIX KHCIIOT.
Hyxneoruasl. [punmun xomruiementapHoct. IlpaBuno Yapradda. Ctpykrypa
JHK — nBoitnas cnimpanb. Mectonaxoxaenue u ouonornueckue ¢pynkiuu JJHK.
Buast PHK. ®ynkiuu PHK B knetke.

Crpoenue wmonekynsl AT®. Makpospruueckue cBs3u B Mojekyne ATO.
buonoruueckue ¢pynkiun ATD. BoccraHOBIEHHBIE IEPEHOCUUKH, UX QYHKIUHU B
kietke. CekBenupoBanue JJHK.

CrtpykrypHas Ouonorus: Ouoxumuyeckue u OHODU3MUECKHE HCCIeTOBAHUS
COCTaBa M MPOCTPAHCTBEHHOU CTPYKTYpbl OMOMOJIEKYJT

Tunsl  kJIeTOK:  JyKapuoTHdeckas M mpokapuotudeckas. CTpyKTypHO-
(byHKIMOHATIBHBIE 00pa30BaHUs KIETKH.

Ctpoenue mpokaproTHuecKor KieTku. Kierounas cTeHka OakTepuil M apXew.
OcCOoOEHHOCTH CTPOEHUsS] TeTepoTpPOGHONH M aBTOTPOGHONH NPOKAPUOTHUECKUX
KJIETOK. MecTo U pojib MPOKapHOT B OUOIIEHO3aX.

CrpoeHre U (QYHKIMOHUPOBAHHE SYKapHOTHUecKOM kieTku. Ilna3marmueckas
MeMOpaHa (turazmanemma). CTpykTypa Iia3Matudeckoi MemOpanbl. TpaHCropT
BEIIECTB yepe3 MI1a3MaTHYecKyto MeMOpany: maccuBHBIN (quddy3us, o0nerd€nHas
mud¢y3us), aKkTUBHBIM (MEPBUYHBIA W BTOPUYHBIM AaKTUBHBIM TpPaHCIIOPT).
[Tonynponumaemocts MeMOpanbl. PaboTa HaTpuii-kanueBoro Hacoca. DHIOLUTO3:
MAHOIUTO3, (aronutos3. Jk301uTo3. Knerounas crenka. CTpykTypa M (QyHKIIUH
KJICTOYHOM CTEHKH pacTeHuil, rpuoOoB.

Hurommazma. I[utozonb. [utockener. JIBuMkeHwe muToruia3Mbl. OpraHou bl
kieTku. OHOMeMOpaHHbIe OPTaHOU B! KIETKU: SHAOIUIa3MaTuueckas ceth (DI1C),
anmapat [oinbaXku, JM30COMBI, HX CTpoeHHMe U (yHKOuH. B3aumocssa3b
OJTHOMEMOpaHHBIX OpPraHouJ0B KJIETKH. CTpoeHHe TpaHyIsIpPHOTO PETUKYIyMa.
Cunte3 pactBopuMblix OenkoB. CuHTE3 KJIETOYHBIX MeMOpaH. [magkwmii
(arpanynsipHBIA) dHAOIUIA3MATHUECKU peTukynyM. CekperopHast (GyHKUIHUsS
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annaparta l'onpmxu. Tpancmopr BemiecTB B KieTke. Bakyonum pacTUTENbHBIX
kietok. Kiierounsiii cok. Typrop.

[TonyaBTOHOMHBIE OPraHOU bl KJIETKHA: MUTOXOH/IPUU, TUIACTHIBI.

Crpoenre u (yHKIMH MHUTOXOHApPUWA M TulacTu. [lepBHuHBIC, BTOPUYHBIC H
CIIO)KHBIE  IUIACTHABI  (POTOCHHTE3UPYIOIIMX  JYKapuOT.  XJIOPOIUIACTHI,
XPOMOIUIACTHI, JIEUKOIUIACTHI BBICIIIMX PACTECHUN.

HememOpannbie opranouabl kietku CrtpoeHne u  (QyHKIUM HeMeMOpaHHBIX
OpraHousioB kierku. PubGocombl. MukpodunamenTsl. MpleuHble  KIETKU.
MuxkpoTtpy6ouku. Knetounsrii ieHTp. CTpOCHHE M IBUKCHHE )KT'YTHKOB U PECHUYEK.
Muxkpotpy0Oouku uToruiasmsl. LleHTpuoss.

SAnpo. ObGonouka sapa, XpOMAaTHH, KapUOILIa3Ma, SAPBIIIKUA, UX CTPOCHUE H
¢bynkuuu. Snepusiii OenkoBbld MaTpuKc. [IpoCTpaHCTBEHHOE pPACIOIOKEHHE
XpoMocoM B HHTep(ha3HOM sifipe. benku XpoMaTuHa — TUCTOHBI.

Knerounsle BritoueHus. CpaBHUTEIbHAs XapaKTEPUCTHKA KJIETOK JYKapuoT
(pacTUTenbHOM, YKUBOTHOU, TPUOHOIN)

2.4

AccuMuIsIIMS UM TUCCUMWISILIMA — JIBE€ CTOPOHBI MeTabonu3ma. Tumbl oOMeHa
BEIIECTB: aBTOTPO(HBIA M TeTepoTpO(dHBIN. YUacTHe KHUCIOpoAa B OOMEHHBIX
nporeccax. JHepreruueckoe obOecriedeHue kieTku: mnpespaiieHue ATD B
oOMeHHBIX Tporieccax. DepMEHTATHBHBIA XapakTep peakiuidi KICTOYHOTO
Mmetabonu3ma. depMeHThl, UX CTpPOEHHE, CBOMCTBA W MeEXaHU3M JEUCTBUS.
Kodepmentsl. Otnuuust pepMEHTOB OT HEOPraHUYECKUX KaTain3aTopoB. benku-
aKTUBATOpPbl U OENKU-UHTMOUTOPHI. 3aBUCUMOCTbh CKOpPOCTH (hDEPMEHTATUBHBIX
peaKiuii 0T pa3INYHbIX (PaKTOPOB.

[lepBuuHBIil CHHTE3 OpraHMYeCKHX BeniecTB B Kierke. dortocuHre3. Poib
XJloporjactoB B mpomecce (ortocuHTe3a. CBeToBas M TeMHOBas  (asbl.
[IponykTuBHOCTH (hoTOCHMHTE3a. BnusiHMe pa3nuyHBIX (AKTOPOB Ha CKOPOCTh
¢dorocunTe3a. 3HaueHue (HOTOCHHTE3A.

XemocuHTe3. PazHooOpasue opraHM3MOB-XEMOCHUHTETUKOB: HUTPUPUIUPYIOIIHE
OakTepuu, *Kenez00aKTepuHu, cepoOaKTepHH, BOAOPOJHBIE OakTepuu. 3HAYCHHE
XEMOCHHTE3A.

AnaspoOHble opraHu3mbl. Buael OpokeHus. IlpomykTsl OpoxkeHHS U HX
UCIIOJIb30BAaHNUE YEJIOBEKOM. AHa’pOOHBIE MHMKPOOPTaHU3MBl KakK OOBEKTHI
OMOTEXHOJIOTUU U BO30OYIUTENH OONIE3HEH.

AdpoOHBIE OpraHu3Mbl. DTallbl dHEpPreTudeckoro oomeHa. [loAroTOBUTENHHBIM
sTan. [ MKoiamu3 — 6eCKUCIOPOIHOE PACIIETIIICHHUE TIFOKO3BI.

buonornueckoe oOKucaeHHWE, WA KJIETOYHOE JbIxaHue. Poib MHUTOXOHApPUN B
nporeccax ouonornyeckoro okucineHus. Luknndyeckue peakuu. OKUCIUTEIbHOE
dbochopmmmpoBanue. [IpenmyiectBa a’poOHOTO MyTH OOMEHA BEIIECTB TEpPeT
aHadpoOHBIM. D(P(PEKTUBHOCTH HHEPTETHUECKOr0 0OMeHa

2.5

Peakuun wmarpuuHoro cuHtesa. [IpMHIMI KOMIUIEMEHTapHOCTH B PEAKIUAX
MaTpU4yHOro cuHTe3a. Peanuzanus HacneacTBeHHON MHpopMmanuu. ['eHeTnueckuii
Kof, ero cmoiictBa. Tpanckpunuust — marpuusblii cuHTe3 PHK. ITpunummnst
TPAHCKPUIILIIANA: KOMIIJIEMEHTAPHOCTh, AHTUIAPAJUIEIbHOCTh, ACUMMETPUYHOCTD.
Tpancnsauus u e€ srtamel. Yuactue TpaHcnoptHeix PHK B OGnocunTtese Oenka.
VYcnousi O6uocunre3a Oenka. KoawpoBanuwe amuHOKHCIOT. Pons pubocom B
O6uocuHTe3e OenKa.
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Opranuzanys reHoMa y MPOKapuoOT U DYKapHoT. Perynsius akTHBHOCTH T€HOB Y
npokapuot. I'unore3a omnepona (®. Kakob, XK. Mano). Perymnsmus oOMEHHBIX
IpoIeccoB B KieTke. KileTounslii romeocTas.

Bupycel — HexnerouHsle (OpMBI KU3HU U oOnMratHele napasutbl. CTpoeHue
IPOCTBIX U CJIOXKHBIX BUPYCOB, PETPOBHPYCOB, OaKTEpHO(Daros.

Bupychsie 3aboseBanusi uenoBeka, *XUBOTHbIX, pactenuit. CIINI, COVID-19,
COIMAJIbHBIE M MEIUIIMHCKUE MTPOOIEMBI

2.6

3.1

Krnerounslii nuki, ero nepuosl u perymsuus. Marepdaza u muro3. OcodbeHHOCTH
MPOIECCOB, TMpoTeKaommx B HHTepdasze. IloAroToBka KIETKH K JEICHUIO.
[Ipecunternyeckuil (MOCTMUTOTHYECKUIT), CHHTETUYECKHI U TOCTCUHTETHUECKUN
(IpeMHUTOTUYECKHIT ) IEpUOIbl UHTEP(A3HI.

Marpuunbiii cunte3 JHK — pemnmukanus. [lpunnunsr permukanuu  JIHK:
KOMIUUJIEMEHTAPHOCTb,  IOJYKOHCEPBAaTUBHBIM  CHHTE3, aHTHUIAPAJUICIbHOCTD.
Mexanusm pernkauuu JTHK. Xpomocomsl. Ctpoenne xpomocom. Tenomepsl u

TemomMepaza. XPOMOCOMHBIA HA0Op KJIETKA — KapuoTull. JUIIoOuaHBIA U
rariouaHbIl  Habopel XpomocoMm. ['omomoruynsie Xpomocombl. [lomoBbie
XPOMOCOMBI.

Henenune xnerku — muto3. CTaziuym MUTO3a U IMPOUCXOJAIIME B HUX IIPOLIECCHI.
Tunelr mMuro3a. KapnoknHe3s M IMTOKHMHE3. bHOJOrHuYeckoe 3HAaYeHHUE MUTO3a.
Perynsauus MUTOTHYECKOTO IIUKIA KiIEeTKU. [Iporpammupyemas kiieTouHas rubeinb
— anomnTo3.

qDYHKHI/IOHaJ'II)Haﬂ I'€HOMHKa

Opranusm Kak OMoJIOrMYecKasi CUCTEMa

OAHOKJIETOYHBIE, KOJIOHUAJIbHBIE, MHOIOKJIETOUHBIE OPTaHU3Mbl U MHOTOTKaHEBBIE
OpraHHU3MBI.

®opMbl pa3MHOXKEHHS OPraHU3MOB: 0ecroioe (BKJII0Uasi BEr€TaTUBHOE) U MTOJIOBOE.
Bunsl Oecronoro pa3MHOXKEHHS: TMOYKOBAaHUE, CHOPYJALUsA, (parmeHTanus,
KJIOHUPOBaHHE.

ITonoBoe pasmHokeHue. [lonoBeie kineTku, uian rameTsl. Melo3. Ctaauu meiosa.
IToBenenune xpomocom B Menio3e. KpoccnHrosep. bruonornuecknii cMbIca Melio3a U
II0JIOBOTO Ipolecca. Meio3 U ero MeCTo B )KM3HEHHOM LIUKJIE OPTaHU3MOB.
[IpenzaponpimieBoe pasutHe. l'ameroreHe3 y JKMBOTHBIX. lloyioBBIE Kenessl.
OO6pa3oBaHue U pa3BUTHE MOJOBBIX KJIeToK. CnepmaTorenes u oorenes. CTpoeHue
MOJIOBBIX KJIETOK. OIIOJOTBOPEHHE M AMOPHOHAIBHOE Pa3BUTHE >KUBOTHBIX.
CriocoObl OTUI0I0TBOPEHUS: HAPYXKHOE, BHyTpeHHee. [lapTeHorenes.
WnpuBunyanpHOe pa3BuTHE OpraHu3MoB (oHToreHe3). Cramuum sMOpuoreHesa
’KMBOTHBIX (Ha mpumepe Jsarymku). [Ipoonenue. Tumnsl npodnenus. OcodGeHHOCTH
NpoOJeHrsT MIIEKOMUTAIOIMX. 3apoJbIlIeBble JIUCTKU (TacTpyssius). 3akiaaka
OpraHoB M TKaHEHl W3 3apOJBIILIEBBIX JHMCTKOB. B3auMmHOE BiMSHHME YacTel
pa3BuBatolierocs 3apojpima (3MOpHOHANbHAS WHAYKLHKSA). 3akiajka IulaHa
CTPOEHHUSI KMUBOTHOIO KaK peE3yJabTaT MEPAPXUUYECKUX B3aMMOJAEHCTBUI TI'€HOB.
Bnusanue Ha SMOpHOHaNBbHOE pa3BUTHE PA3IMUYHBIX (PAKTOPOB OKPYXKAIOIIEH Cpesibl.
Poct u pa3zButue xuBoTHBIX. [locTamOpuonanbHelii nepuoa. [Ipsmoe u Henpsmoe
pasButHe. Pa3zButne ¢ meramopo3oM y O€CIO3BOHOYHBIX M ITO3BOHOYHBIX
KUBOTHBIX. buHosiornueckoe 3HAY€HUE MPSAMOr0 U HENPSMOIO pa3BUTHA, HX
pacnpocTpaHeHue B IpupoAe. THUIbl pocTa )KUBOTHBIX. PaKTOPHI PETYIALMHA POCTa
KHUBOTHBIX M yeioBeka. CTaguy MOCTIMOPHUOHAIBHOTO PAa3BUTUS Y )KUBOTHBIX H
yesoBeka. [leproabl OHTOreHe3a 4enoBexa.
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Pasmuoxxenne u pasButue pacteHuid. ['amerodpur um cmopodur. Meiio3 B
YKU3HEHHOM IMKIIe pacTeHuil. OOpa3zoBaHue criop B mpoiiecce Meiio3a. ['amerorenes
y pactenuii. Omio10TBOPEHUE U Pa3BUTHE PACTUTEIBHBIX OPraHU3MOB. J[BoWiHOE
OIUIOZOTBOPEHUE Yy IBETKOBBIX pacTeHuil. OOpa3oBaHHE U PA3BUTHE CEMEHHU.
MexaHu3Mbl PETyJSIUN OHTOT€HE3a Y PACTCHHI U dKUBOTHBIX

3.2

I/ICTOpI/IH CTaHOBJICHHUA U Pa3BUTHUA T'CHCTUKHN KaK HAYKH. OCHOBHBIC TeHETHYECKHE
IIOHATHUA W CHMBOJIBI. I'omonoruunnie XpOMOCOMBI, AJUICIIbHBIC  I'CHBI,
AJIBbTCPHATUBHLIC ITPHU3HAKH, ,I[OMI/IHaHTHBII‘/'I n peI_ICCCI/IBHHﬁ IMPHU3HAK, TOMO3UI'0TAa,
rerepo3nurora, 4Yucras JIMHUA, T I/I6pI/II[BI, T'CHOTMUII, (I)CHOTI/IH. OcHoBHBIC METOABI
T'CHCTUKU: FI/I6pI/I,Z[OJIOFI/I‘IeCKI/II71, HHTOHOFH‘ICCKHI;'I, MOJ'IeKy.]'IHpHO'FeHeTI/I‘leCKI/Iﬁ

3.3

Monorubpunnoe ckpenmBanue. [1epBblii 3akoH MeHaemnst — 3aK0H eInHO00pa3us
ruOpuoB mepBoro mnokoseHus. IIpaBuiio pomuHHMpoBaHUs. BTopoil 3akoH
MeHngens — 3akOH paclIeIUIeHUs Npu3HakoB. LlUTOonormyeckne OCHOBBI
MOHOTHOPUAHOTO CKpeluBaHus. [ umnores3a 4McTOTH ramer.

AHanmusupyromee ckpemuBaHue. [IpoMexyTOYHBIM XapakTep HaCJeIOBAHMUS.
Pacuienienne npru3HaKkoB MIPU HEMIOJHOM JTOMUHUPOBAaHUU.

JurnbpunHoe ckpeuiuBanue. Tpetuil 3akoH MeHzenst — 3aKOH HE3aBUCHUMOTO
HaclleIoBaHWsl ~ NpU3HaKoB.  LluTomormyecknue  OCHOBBI  JTUTHOPUAHOTO
CKpELIUBaHUs.

CueruieHHoe HaciefoBaHue npuszHakoB. Paborsr T. Moprana. CuenseHHoe
HAacCJIEA0BAHUE TE€HOB, HApPYLICHUE CLEIUICHUS MEXIy T'€HaMH. XPOMOCOMHas
TEOPHs HACJIEICTBEHHOCTH.

I'enernka moma. XpoOMOCOMHBIH MEXaHM3M OIpeNeNeHUs Mosa. AyTOCOMBI U
IIOJIOBBIE XPOMOCOMBI. ['OMOraMeTHBII M reTeporaMeTHbIN Ioil. ['eHermyeckas
CTPYKTYpa IOJIOBBIX XpoMocoM. HaciienoBanue Npu3HAKOB, CLETUICHHBIX C ITOJIOM.
I'enotun xak nenoctHas cucreMa. [nelorponys — MHOKECTBEHHOE IEHCTBHUE I'eHa.
MHOKeCTBEHHBIH aJJICIIM3M. BzaumopeiictBue HealJIeIbHBIX T'€HOB.
KommemenrapHocTs. Onuctas. [lonumepus

3.4

B3aumopeiicTBre reHoTHIIA U Cpebl Tipu (hopMHUpoBaHUH (GeHoTumna. MI3MeHYnBOCTh
npu3HakoB. KauecTBeHHBIE M KOJMUYECTBEHHbIE TPW3HAKUA. BUIBI M3MEHYMBOCTH:
HEHACJIeICTBEHHAs! U HACJIE/ICTBEHHASI.

Momudukarmonsass ~ U3MEHYMBOCTh.  Pomb  cpembl B (hopMHUpOBaHUH
Mo UKAIMOHHON M3MeHUnBoCTH. Hopma peakimu npu3Haka. BapuaroHHbIH psiy
n BapuanuoHHas kpuBas (B. Horanncen). CaoiictBa Moau(pUKaIIMOHHOMN
M3MEHYHUBOCTH.

TI'eHoTHIIMueckass n3MeHINBOCTh. CBONMCTBA T€HOTHUITMYSCKON M3MEHUYMBOCTH. BHanl
TeHOTUINMYECKON N3MEHUMBOCTH: KOMOMHATHBHAS, MyTaI[HOHHASI.

KomOunatuBHasT W3MEHYMBOCTh. MeHo3 ¥  TOJIOBOM TMPOIECC — OCHOBA
KOMOMHATUBHON M3MEHYUBOCTH. POJIb KOMOMHATUBHOW M3MEHYHMBOCTH B CO3JAHUU
TEHETUYECKOT0 pa3HooOpa3us B Mpe/Iesiax OTHOTO BUIA.

MyrtanoHnHasi U3BMEHYUBOCTb. BUIbI MyTaluii: TeHHble, XPOMOCOMHBIE, TEHOMHBIE.
CrioHTaHHBIE W WHIYLMPOBAHHBIE MyTalUUH. SIepHblE W LUTOIUIA3MATUYECKHE
Mytaiuu. CoMatnyeckue v NojaoBble MyTaluu. [I[pudrHbl BOSHUKHOBEHUS] MyTallUi.
MyrtareHsl 1 UX BIMSIHUE HA OPraHU3Mbl. 3aKOHOMEPHOCTH MYTAI[MOHHOTO IIPOLecca.
3aKOH rOMOJIOTUYECKUX PSAJOB B HaciencTBeHHOU n3menunBoct (H.W. BaBumos).
BresaepHas H'3MEHYMBOCTh U HACJIEICTBEHHOCTh

3.5

Kapuorun uenoseka. MexayHaponHas TmporpamMma HCCIEIOBaHUS TeHOMa
yelnoBeka. MeToabl  M3yYeHHMs] TE€HETUKM  4YeNOBEKAa: TIeHeaJOTMYecKHid,
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OJIM3HELIOBBIH, UTOT€HETHYECKU, MOMYJISIIIHOHHO-CTATUCTUYECK U,
MOJIEKYJISIPHO-TEHETUUECKHIA. CoBpemeHHOE olpeziesieHue TeHOTUIA!
MOJIHOTEHOMHOE CEKBEHHPOBAHUE, T€HOTUIIUPOBAHKUE, B TOM YHCIIE C ITOMOIIBIO
[MI[P-ananmm3a. HacnencTBeHHbIie 3a001eBaHUs Y€IOBEKA. | €HHBIE M XPOMOCOMHBIE
001e3Hu yenoBeka. boyie3Hu ¢ HacneACTBEHHON MPepacoiIoKEeHHOCThI0. 3HaUeHHe
MCI[HHHHCKOﬁ TCHCTHUKU B IIPCAOTBPALICHUHN U JICHCHUN I'CHCTUICCKUX BaGOHeBaHI/Iﬁ
yenoBeka. CTBOJIOBbBIE KJIETKU

3.6

JlomecTukanus v cenekius. 3apoKIeHUE CEeIeKIUU U JoMecTukanuu. Yuyenue H.H.
BaguioBa o LieHTpax NpoucxXoKIAeHNs U MHOr000pa3us KyJlIbTypHbIX pacTeHui. Poib
CEJIEKLIMU B CO3JJaHUH COPTOB PACTEHUM U MOPOJ KUBOTHBIX. COPT, NOPOJA, IITAMM.
3aKOH rOMOJIOTHYECKUX PSAJIOB B HACIeICTBeHHOM n3MenunBocty H.W. BaBuiosa, ero
3HAYEHUE IS CENIEKIIMOHHOM paboThI.

Metoapl  ceneKnMOHHOH paboTel. VCKyccTBEHHBIH OTOOp: MAacCOBBIA U
WHIUBUAYAIbHBIA.  DTambl ~ KOMOWHAIMOHHOM  ceiekuuu.  McmbiTanue
npousBoauTesed Mo mnoroMcTBy. OTOOp MO TEHOTHIY C IHOMOUIbIO OLIEHKHU
(dbeHoTHa MOTOMCTBA M OTOOP 10 TeHOTHUITY ¢ IoMolkio aHanuza JJHK.
HckyccTBeHHBIM MyTareHe3 Kak METO/] CeJIEKIIMOHHOW paboThl. PanuanuoHHblil n
XUMHUYECKUI MyTareHes3 Kak ICTOYHHUK MYTallli y KYJIbTYPHBIX (HOPM OPTraHU3MOB.
Hcnonb30BaHrne reHOMHOTO peJakTUPOBaHUs U MeTO0B pekoMOuHaHTHBIX JIHK
JUTS IOJTYYEHHUSI UICXOAHOI0 MaTepuaa sl CeJIeKIHH.

[lonyuenne mnomumuonnoB. BrHyrpuBuaoBas rubpuauszanus. bianskopoacTBeHHOE
CKpelllMBaHue, WM WHOpuauHr. HepoacTBeHHOe CKpelBaHHe, WM ayTOpUIVHI.
I'eteposuc u ero mpuumnsl. Mcnons3oBanue rereposuca B cenekumu. OtnanéHHas
rubpuamzanus. [Ipeomonenne Oecriofusi MEXBHUIOBBIX THOpUAOB. JlOCTHOKEHUs
CEJIEKLIMH PACTEHUI U JKMBOTHBIX

3.7

OOBEKTBI, UCIIONIb3yeMble B OMOTEXHOJIIOTUH, — KJIETOYHbIE U TKAHEBBIE KYJbTYpHI,
MHUKPOOPIaHU3MBI, MX  XapakTepucThka. TpaaunuoHHass  OMOTEXHOJIOTHS:
xje0orneyeHre,  MOJy4yeHHE  KHUCIOMOJIOUHBIX  IPOAYKTOB,  BUHOJEJHE.
Muxkpobuonorndeckuid  cuHTe3. OOBEKTHI MHUKPOOMOJIOTMYECKHX TEXHOJIOTUH.
[IpousBoacTtBO  Oenka, aMHUHOKHCIOT M BHUTaMuHOB.  MckyccTBeHHOE
OIUTOIOTBOPEHUE. PEKOHCTPYKIIMS SMIEKIETOK U KIIOHUPOBaHUE )KUBOTHBIX. MeTon
TPAHCIUIAHTALUHU SAEP KIIETOK.

XpOMOCOMHass W Te€HHas WHXeHepus. VICKyCCTBEHHBI CHHTE3 T€Ha H
KoHCTpyupoBaHue pekoMOuHaHTHBIX JIHK. JlocTmkeHus W mepcreKTHBBI
XPOMOCOMHOW W TEHHOW WHXEHepuu. MeIuIuHCKUe OHOTEeXHOJIOTHH.
Hcnons30BaHKe CTBOJIOBBIX KJIETOK

Cucrema u MHOFOO6paSI/IC OpTraHu4CeCKOro Mmupa

4.1

buonornueckoe  pazHooOpazue  OpPraHU3MOB. CoBpemeHHass ~ cuctema
opranuyeckoro wmwupa. IlpuHnunsl kinaccuduxanuu opraiu3moB. OCHOBHbIE
CHUCTEMATUYECKHUE TPYIIIBI OPraHU3MOB.

Oco0eHHOCTH CTpPOEHUs U KU3HEACSITEIbHOCTH OJHOKJIETOYHBIX OPTraHH3MOB.
bakrepun, apxeu, OJHOKJICTOYHbIC TPUOBI, OJHOKJIECTOYHBIC BOJOPOCHHU, APYTHe
npotucTsl. KonoHnaneHbple opranu3Mel. [[BUkeHHE OHOKIETOYHBIX OPraHU3MOB:
amMEOOUHOE, KI'YTHMKOBOE, PECHUYHOE. 3allUTa y OJHOKJIETOYHBIX OPraHHW3MOB.
Pa3apaxuMocTh y OJHOKIETOYHBIX OPraHn3MOB. TakcuChl

4.2

MHorokJieTouHble pacTeHus. B3anMOCBsA3b 4yacTeii MHOTOKJIETOYHOTO OpraHU3Ma.
TkaHu, OpraHbl ¥ CUCTEMbI OPIraHOB MHOTOKJIETOYHOIO opranuzMa. Opranusm Kak
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eauHoe nenoe. Tkanu pacteHuil. TUIBI pacTUTENBHBIX TKaHEH: 0Opa3oBaTesbHasl,
MMOKPOBHAS, IPOBOJAIIAS, OCHOBHAas, MexaHW4eckas. OCOOCHHOCTH CTpPOCHWS,
(GYHKIMI B pacroioXeHUs TKAaHEH B opraHax pacTeHUN

4.3

BereraruBHble M TeHepaTUBHBIE OpPraHbl pacTeHUN. DYHKIHUHU OPraHOB M CUCTEM
opranoB. Kapkac pactenuii. /[BuKeHrnEe MHOTOKJIETOYHBIX PACTEHUI: TPONU3MBI U
Hactuu. [lorymomenue BOABL, YIJIEKHCIOIO Tra3a M MUHEPAJIbHBIX BELIECTB
pacrenusimu. [[pixanue pacrenuit. Juddys3us razoB yepe3 mMoBEepXHOCTb KIIETKH.
TpancriopTHble cUCTEMBl pacTeHud. Beigenenue y pacteHuil. 3ammura  y
MHOTOKJIETOUYHbIX pacTeHuil. Kyrtukyna. CpeactBa macCUBHOW M XHMHUYECKOM
3a1uThl. ODUTOHLIMUIBI.

PasgpaxxumocTs M perynsauus y OpraHu3MoB. PasnpakumocTe W peryisinus y
MHOT'OKJIETOYHBIX pacTeHuil. POCTOBBIE BELIECTBA U UX 3HAYEHUE

4.5

4.6

MHOroKJIETOYHBIE )KMBOTHBIE. B3aMOCBSI3b YacTeii MHOTOKJIETOYHOI'O OPTaHU3Ma.
TkaHu, Opra"bl ¥ CUCTEMbI OPraHOB MHOTOKJIETOYHOTO opranu3ma. OpraHusm Kak
enuHoe 1tenoe. I'omeocrta3. TkKaHM >KMBOTHBIX M dYeloBeKa. THIIBI KHMBOTHBIX
TKaHEH: SMUTEeIHaIbHAs, COSAUHUTEIbHAS, MbIIIeUHas, HepBHas1. OCOOCHHOCTH
cTpoeHUs, PYHKINN U pacIOIOKCHUS TKaHEH B OpraHax >KHBOTHBIX M YEIOBEKa

Opranbl ¥ CUCTEMBbI OPraHOB XUBOTHBIX. DYHKIIMU OPraHOB M CUCTEM OPIaHOB.
Onopa Tena opranu3moB. CKeneTsl OAHOKJIETOYHBIX M MHOTOKJIETOYHBIX
KUBOTHbIX. HapyxHblii 1 BHyTpeHHHI ckeneT. CTpoeHHe M THIbl COEIUHEHUS
KOCTEM.

JIBrK€HNEe MHOTOKJIETOYHBIX JKMBOTHBIX. IluTtaHume kuBOTHBIX. IlnTanme
MIO3BOHOYHBIX >KUBOTHBIX. J[pIxaHue >kuBOTHBIX. KoxHoe npixanue. XKabepHoe u
JIErO4YHOE JbIXaHUE.

JlpIxaHWe TIO3BOHOYHBIX >KMBOTHBIX. OBOJIOLMOHHOE YCIO)KHEHHE CTPOCHHUS
JETKMUX ITO3BOHOYHBIX JKMBOTHBIX. J[pIXarenmpHas cucTeMa 4enoBeka. MexaHu3m
BEHTWISIIMM JIETKUX Yy NOTUL M MIEKONUTAONIMX. TpaHCIOPT BEUIECTB Y
OpraHu3MoB. TpaHCHOpPT BEHIECTB y XUBOTHBIX. KpoBeHOCHas cucrema u €€
opranbl.  KpoBeHOcHass ~ cuctema  NO3BOHOYHBIX  KHMBOTHbIX.  Kpyru
KpOBOOOpaleH!sl. DBOJIIOIMOHHBIE YCI0)KHEHUS CTPOSHHUSI KPOBEHOCHOW CHCTEMBI
[I03BOHOYHBIX JKMBOTHBIX. BblficlieHre y OpraHu3MoB. BbIieneHue y )KUBOTHBIX.
CokparurenpHble Bakyonu. Opranel BbiaeneHHus. CBs3p IOJOCTH Tena ¢
KPOBEHOCHOM M BBIACIUTEIBHON CHCTEMaMH. BbleneHue y I103BOHOYHBIX
YKUBOTHBIX. 3allIUTa Y MHOTOKJIETOYHBIX )KUBOTHBIX. [IOKPOBBI M X POM3BOHEIE.
Pa3gpaxuMoCTh U peryisuus y opraHu3mMoB. Pa3npaxuMoCTb y OJHOKIETOYHBIX
opranu3moB. Takcucel. Pa3ipaXuMOoCTh M PETyIsiUs y MHOIOKJIETOYHBIX
pacteHuii. PocToBBIE BellleCTBA U UX 3HAYEHUE.

HepBhas cuctrema u peduekTopHas peryisiius y MHOTOKJIETOYHBIX >KUBOTHBIX.
HepBhas cucrema u €€ oTaensl. DBONIOIMOHHOE YCI0KHEHNE CTPOCHUSI HEPBHOM
CUCTEMBI Y )KUBOTHBIX.

PazpaGotka amroputmMoB Hu mnporpamMMm Uit 3(QeKTHBHON (YHKIHNOHAIBHOM
aHHOTalUU TE€HOMOB, TPaHCKPHUIITOMOB, IIPOTEOMOB, MeTa00JIOMOB
MHUKPOOPraHU3MOB, PACTEHUMN, )KUBOTHBIX U YEJIOBEKA

OpFaHI/BM YCJIOBCKA U €T0 3JOPOBLC

5.1

OpFaHBI U CUCTCMbI OpraHOB 4YCJIOBCKA. OTI[CHBI T'OJIOBHOT'O MO3Tra ITO3BOHOYHBIX
KUBOTHBIX. Peduiekc u pedexkropHas ayra. besycinoBHbIE U yCITIOBHBIE PE(IICKCHI.
I'ymopaibHas peryisius 1 SHIOKPUHHAs CUCTEMA KUBOTHBIX U YesloBeKa. XKesessl
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SHJIOKPUHHOM CHUCTEMbl M HX TOpMOHBI. JlelcTBMe TOpMOHOB. B3auMocBs3b
HEPBHOW M SHAOKPUHHON cucTteM. [ unoranamo-runodusapHas cucrema. Peduiekc
u pedexkTopHas ayra. be3ycioBHbIC U yCIOBHBIE Pe(IICKCHI

5.2

3ammTa opranu3Ma ot OosesHei. UMmyHHas cucrema uenoBeka. KiieTouHblld U
TYMOPJIbHBIA HMMMYHUTET. BpoxnEHHBIN, NpHOOpPETEHHBIH crennpuiecKuit
ummyHuter. Teopuss  KiIoHaIbHO-celeKTUBHOro  ummyHurera  (I1.Dpmux,
®.M.bepner, C.Tonerasa). BocnanutenbHble OTBETbl OpraHu3moB. Poub
BPOX/IEHHOI'0 UMMYHHMTETA B Pa3BUTHH CUCTEMHBIX 3a00JI€BaHUI

5.3

KposenocHas cucrema u e€ opransl. Cepjlie, KpOBEHOCHBIE COCY bl M KpoBb. Kpyru
KpoBooOparienus. Pabora cepua u e€ perynanus

5.4

Jpixanue yenoBeka. uddys3us ra3oB yepe3 MOBEPXHOCTh KIETKH. /[pixaTenbHas
cucrema 4enoBeka. JlpixarenbHas  IMOBEPXHOCTb.  Perynsuus — AbIXaHHS.
JlpIxaTenbHbIC 00BEMBI

5.5

[InmeBaputenbHas cuctema 4venoBeka. OTnaensl NHUILEBAPUTEIBHOTO TpPAKTa.
[InmeBapurenpHple  kKene3bl.  BHYTPUIONIOCTHOE M BHYTPUKIIETOYHOE
MUIIEBAPEHUE

5.6

ITokpoBel M ux mnpousBoiaHble. Opranbl BbijeneHus. Ilouku. Crtpoenue u
¢bynkunonupoBanue HeppoHa. OUIBTpaIUs, CEKpenus U 0OpaTHOE BCAChIBAHUE
KaK MEXaHU3Mbl paboThl OpraHoB BbleneHst. OOpazoBaHUE MOYH y YellOBEeKa

5.7

JIBu>keHHe dYenoBeKa: MblmedHast cucrteMa. CKeNIeTHbIe MBIIIIB U UX padoTa.
CtpoeHue u TUIBI COEAMHEHUST KOCTEH

Teopus 3Bontonuu. PazBuTtue xu3Hu Ha 3emie

6.1

6.2

OBomonnonHas Teopust Y. [lapeuna. [Ipennocbuiki BO3HUKHOBEHHUS JapBUHU3MA.
JKusHp u HayuHas nesrenpbHOCTh Y. JlapBuHa.

JIBIoKyIMe CHJIbl 3BONMIONMM BUAOB 1o Y. [lapBuHY (BBICOKAas HMHTEHCHBHOCTb
pa3sMHOXKEHHSI OpPTaHW3MOB, HACJIEJACTBEHHas W3MEHYMBOCTh, Oopnba 3a
CYIIECTBOBAHHE, €CTECTBEHHBIN U HCKYCCTBEHHBIH 0TOOD).

Odopmnenne cunteTnueckoi teopuu sBomonuu (CTI). HeiirpanbHas Teopus
sBostori. CoBpeMeHHasi 3BOJIIOLMOHHAS OMOJOrus. 3Haue€HUE HBOJIOLMOHHON
TeopuH B HOPMUPOBAHHUH €CTECTBEHHO-HAYYHOW KAPTHHBI MUPA

[Momynsimust kak ayeMeHTapHas equHHUIa SBoMONUH. COBpEMEHHBIE METObI
OLIEHKH TEHETHYECKOTo pa3HooOpasusi M CTPYKTypbl mnomynsuuil. V3meHenue
reHooHAa TOMYyJIALMUHA Kak 3JEMEHTAPHOE DSBOJIOLUMOHHOE SBJIEHHE. 3aKOH
reHeTuyeckoro paBHoBecus J[x. Xapau, B. BaitnGepra.

DnemMeHTapHbIe (PaKTOphl (IBUXKYILUE CUJIbI) SBOJIIOLMUA. MyTallMOHHBIN Mpoliecc.
KomOunatuBHass m3MeHuuBOCTh. [Ipeii¢ reHoB — ciydaiiHble HEHaIpaBlICHHbBIE
W3MEHEHUs YacTOT ajuiened B momyisnusx. Dddext ocHoBartens. Mwurpamnum.
W3onsauumst momynsuuit: reorpaduueckas (IpoCTpaHCTBEHHast), OMOJOrMyecKas
(penpoayKTHBHAs).

EcrectBenHblii  oTOOp — HampaBisromui  ¢aktop ABodonuH.  DOpMBI
€CTECTBEHHOTO  OTOOpa:  JABWXKYIIUMH, CTAaOWIM3HUPYIOMIMKN, pa3pbIBArONIUN
(mm3pynruBHbIi). [TomoBoit oTOOP.

[IpucnocoOaeHHOCTH OpraHu3MOB  KaK  pe3yapTaT  MHUKPOIBOJIIOLHH.
Bo3nukHoBeHne — mpucnocoOieHuid y  opraHu3smMoB.  Apomopdo3sl U
uauoamantanuu. [Ipumepsl mpucmocobiennii y opraHu3mMoB. OTHOCHUTEIIBHOCTD
MPUCIIOCOOJICHHOCTH OPTaHU3MOB.
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6.3

6.4

Bun, ero xpurepunm U CcTpykTypa. BuaoobpazoBanue Kkak pe3yibTar
MUKPO3IBOJIOIMH. M3omsiuusa — kimoyeBod (akrop BumooOpazoBanus. Ilytu u
CIIOCOOBI BHJ1000pa30BaHMUS: aJUIONATPUIECKOE (reorpaduueckoe),
CUMIIaTpUYeCKoe  (PKOJOTHYECKOE), «MTHOBEHHOE»  (TIOJIMILTOMAU3AIINA,
rubpuanzanus). JJMTenbHOCTh 3BOTIOIUOHHBIX ITPOLECCOB.

MexaHu3mbl (OPMUPOBAHUS OHOJIOTUYECKOTO pa3HOOOpa3usl.

Ponb sBomonoHHOM Onosoruu B pa3paboTKe HAyYHBIX METOAOB COXPaHEHHS
Ooropa3zHooOpaszusi. MUKPOIBOMIONHSI U KOJBOIIOIUS IMapa3uTOB U HMX XO35EB.
Mexanu3mbl GOPMHUPOBAHKS YCTOMYMBOCTH K aHTUOMOTHKAM U CIIOCOOBI OOPHOBI ¢
Hel

MeToapl M3ydeHUsT MaKpOdBOJONUHU. [laJCOHTONOTHYECKUE METOIbI M3ydeHUS
sBoonni. [lepexonubie Gopmbl 1 PrIIOreHETUYECKHE PSAAbl OPraHU3MOB.
buoreorpaduyeckue MeToasl u3ydeHus dBoionuu. CpaBHenue Giaopsl U hayHb
MaTEpUKOB U OCTPOBOB. buoreorpaduueckue odnactu 3emnu. Bunbl-sHaeMuku u
PEIHKTHI.

DOMOpPHUONIOTHYECKHE U CPABHUTEIHbHO-MOP(OJIOTHYECKHE METOJbl H3Y4YECHUS
IBONIIONMH. [ €HETHYECKHE MEXaHWU3MBI JBOJIOIUU OHTOTCHE3a W TOSIBJICHUS
SBOJIIOIIMOHHBIX ~ HOBIIECTB. ['OMONIOTMYHBIE U  AHAJOTUYHBIE  OPraHBbL.
PynumeHntapHbple  opraHbl M araBU3MbBL.  MOJIEKYJISPHO-TCHETUYECKHE,
OMOXMMHYECKHE 1 MAaTEMaTHUYECKHE METO bl H3yUeHHUs dBOTIOIUHU. ['oMOIorHuHbIe
rerbl. COBpeMEHHBIC METO/IBI IIOCTPOCHUS (PHIIOTCHETHICCKUX JICPEBHEB.
XPOMOCOMHEBIE MYTAITUH W YBOJTFOIIHSI TEHOMOB.

OO6mue 3akoHOMEpHOCTH (TpaBuiia) 3BoNOLKMH. HeoOpaTHMOCTh SBONIOIHH.
AnantuBHas paauanus. HepaBHOMEpHOCTh TEMITOB 3BOJIIOLUN

HayuHble runoressl NpouCcX0XKIeHUs KU3HU Ha 3emiie. AOMOTreHe3 U MaHCIIepMHUSL.
JloHay4Hble TpPEJCTaBICHUS O 3apOXKICHUM >KU3HU (KpeaunoHusm). [umoresa
MOCTOSIHHOTO CaMO03apOXKACHUS KU3HU U €€ onpoBepxeHue onbitamu @. Penu, JI.
Cnannanuany, JI. ITacrepa. Ilporcxoxaenue >Ku3Hu U acTpOOUOIIOTHSL.

OcHoBHbIE 3Tanbl HeopraHuyeckoil sBostouuu. [lmaHerapHas (reonoruyeckast)
3BOJIOIUS. XUMHUYECKasi IBOJOLUS. AOMOTEHHBIN CHHTE3 OPraHNYEeCKUX BEIECTB
3 "Heopranndeckux. OmpIiT C. Mumepa u I'. IOpu. O6pazoBanne moauMepoB U3
MoHoMepoB. Koanepsatnas runoreza A.JM. Onapuna, rumore3a HEPBUYHOTO
oynboHa JIx. Xomnaeiina, renerndeckas runoresa I'. Mémepa. Pubosumsr (T. Yek)
u runotesa «vupa PHK» V. I'nnGepra. ®opMupoBanre MeMOpaH U BOSHUKHOBEHUE
MIPOTOKJIETKH.

Hctopusa 3eminn u Metonsl €€ m3ydeHus. lckomaeMble OpraHMYeCKHE OCTaTKU.
I'eoxpononorust u e€ meroapl. OTHOCHUTENbHAs W aOCONIOTHAsT T'€OXPOHOJIOTHSI.
I'eoxpoHosornueckas mkasa: 0Hbl, Apbl, IEPUOJBL, JTOXH.

Hauanensie 3Tanel opranuyeckoid »Bomtonuu. [losgBieHne u 3BOTIONUSA MEPBBIX
KJIETOK. OBOJIONMS MeTaboiu3Ma. BO3HHUKHOBEHHE TMEpPBBIX 3KOCHCTEM.
CoBpemeHHbIE MUKPOOHBIE OMOIUIEHKH KaK aHAJIOT MEepPBbIX Ha 3eMJie COOOIECTB.
Crpomaronutsl. [IpokapuoThl U 3yKapHOTHI.

[TpoucxoxaeHue 3ykapuoT (CHMOHMOTreHe3). DBOJIOIMHMOHHOE IPOUCXOXKICHUE
BUpYycOB. [IpoMCXO0XKIE€HME MHOTOKJIETOYHBIX OpraHu3MoB. BO3HHMKHOBEHME
OCHOBHBIX I'PYII MHOTOKJIETOYHBIX OPIraHU3MOB.

OcHOBHBIE ATanbl 3BOMIONMU BBICIIUX pacTeHuil. OcHOBHbIE apoMOp(do3bI
pactrenuii. Bpixon pacrenuid Ha cymy. IlosiBieHuMe CHOpOBBIX pPACTEHUUA U




45

3aBoeBaHne MMM cymu. CeMeHHble pacTeHusa. [IpoMcxokaeHue LBETKOBBIX
pacTeHui.

OcCHOBHBIE 3Tanbl 3BOJIONMM JKUBOTHOTO Mupa. OCHOBHbIE apoMOP(O3bI
KHUBOTHBIX. Bennckas ¢ayna. KemOpuiickuii B3pbIB — MOSIBICHHE COBPEMEHHBIX
TunoB. IlepBbie XOproBbIe KUBOTHBIE. JKU3HB B BOZAE. DBOIIOLUSA T0O3BOHOYHBIX.
[Ipoucxoxaenne ampuobuit m pentunmii. [IpoucxoxaeHne MIIEKONHUTAIOUINX M
ntun. Ilpunnun  kimroyeBoro apomopdosza. OcBoeHHe O€CliO3BOHOYHBIMU U
[103BOHOYHBIMU KUBOTHBIMU CYIIIH.

PazBuTune xu3Hu Ha 3emiie MO 3paM U MEpUOJiaM: apXeil, MPOTEePO30M, MaICO30M,
Me3030H, KaiiHO30M. OOImas XapakTepUCTUKAa KiIUMaTa U IEOJOTHYECKUX
nporeccoB. [losBneHne u pacuBeT XapakTepHbIX OPraHU3MOB. YTieo0pa3oBaHue:
€ro YCIIOBHS U BIIMSIHUE HA Ta30BbIN COCTaB aTMoc(hephl.

MaccoBble BbIMHpaHHMSI — DKOJIOTMYECKHE KPHU3UCBHI Ipouuioro. I[Ipuumubl u
CIIEICTBUSl MAacCOBbIX BbIMHpaHUN. COBpPEMEHHBIM HKOJIOIMYECKUN KPHU3HUC, €ro
0COOEHHOCTH

6.5

Pasnensl u 3agaum  anTpomonoruu. Meroasl aHTponosnorud. CTaHOBIEHHE
IIPEICTAaBICHUM O MPOUCXO0KIEHUH ueroBeka. COBpeMEHHbIE HayUHbIE TEOPUH.
CxoncTBo uenoBeka € KMBOTHBIMH. CHCTEMAaTHYECKOE IIOJIOKEHHE 4YEJIOBEKA.
CBuuerenbcTBa  CXOJCTBA  4Y€JIOBEKa C  JKUBOTHBIMU:  CPAaBHUTEIbHO-
MOP(OJIOTHYECKHE, AMOPHOJIOTHYECKHE, (hU310JI0r0-0MOXUMHYECKHE,
noBeieHueckue. OTIMuns YyeaoBeKa OT )KUBOTHBIX. [IpAMOX0KIeHHnEe U KOMILIEKC
CBA3aHHBIX C HUM IPU3HAKOB. Pa3BUTHE TOJOBHOTO MO3ra U BTOPON CUTHAJIIBHOU
CHUCTEMBI.

JBuwxymue cunbl ((akTopbl) aHTpONOreHe3a: OMOJOrMYecKHe, COLUANIbHBIE.
CooTHoleHrne ONOOTHYECKUX U COLUANIBHBIX (DAKTOPOB B aHTPOIOTeHE3E.
OcCHOBHBIE CTaJMHN aHTPOIIOTeHe3a. ABCTPAJIONUTEKH — IBYHOTHE MPENKH JIOCH.
UYenoBek yMeIbli, IIEPBbIE U3TOTOBICHUS OPYAUM TpyAa. UeloBek npsAMOXOAAIINI
U TIEPBBIN BBIXO JIt01eH 3a peaesnbl Adpuku. Yenosek reitnensoeprekuii — oomui
IIPEIOK HEaHAEPTAJIbCKOIO 4YEJIOBEKa W 4YeJoBEKa pasyMHoro. Yenosek
HEAaHJEPTAIbCKUN Kak BUJ JIOJEH XOJOAHOrO KiauMmara. YermoBeK pa3yMHBIN
COBPEMEHHOI0 THUIIA, IEHUCOBCKUI YEJIOBEK, OCBOCHNE KOHTUHEHTOB 3a IIPEeiIaMu
Adpuxku.

DOBOIIOLIMS  COBPEMEHHOro 4YenoBeka. EcTecTBeHHBI OTOOpP B MOMYISALUAX
yenoBeka. MyTalMoOHHBIN mporuecc U noaumoppusM. IlomynsuroHHbBIE BOJIHBI,
npeiid reHoB, MUrpanus U «d3PQPeKT oCHOBATENS» B MOMYJISIHUIAX COBPEMEHHOTO
YeloBeKa.

Yenoseueckue pacwl. Ilonstne o pace. bospmme pacel:  eBporneougHas
(eBpasmiickasi),  aBCTpajo-HeTrpoujHas  (PKBATOpHAIbHASI),  MOHTOJIOWHAS
(asmaTcko-aMepuKaHCKas). BpeMs u myTu pacceneHHsl 4YeloBEKa IO IIJIAHETE.
EnunctBo  uenoBeueckux pac. HaydHas  HecocTOSITENbHOCTH — pacHu3Ma.
[TpucnocoOaeHHOCTh 4YeJOBEeKa K PAa3HBIM YCIOBHSM OKPYKAIOMIEH Cpeibl.
Brustaue reorpaduueckoit cpenbl u aperida reHoB Ha MOp(}OIOTHI0 U PU3HOTIOTHIO
4eJIoBeKa

DKOCUCTEMBI U TIPUCYILIME UM 3aKOHOMEPHOCTHU

7.1

Pa3nens! u 3agaun sxosoruu. CBsi3b IKOJIOTUH C IPYTUMH HayKaMHU.

Meroast sxonoruu. IlomeBble HaOMIOMEHUS. OKCIEPUMEHTHI B OIKOJOTHU:
OpUPOJHBIE M JlabopaTopHble. MoOjaenMpoBaHHE B 3KOJOTMH. MOHUTOPHHT
OKPYIKaIOIIEH Cpebl: TOKAIbHBIN, pErHOHAIBHBIN U TI100aTbHBIN
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7.2

Okosorndyeckue (pakToppl M 3aKOHOMEpPHOCTH MX jeWcTBus. Kiaccuduxanus
HKOJIOTHYECKUX (PaKTOpOB: abmoTndeckue, ONOTUYECKHEe, aHTpororeHHsie. O0mue
3aKOHOMEPHOCTH JeMcTBUS 3Kojoruueckux ¢akropos. IlpaBuno munumyma (K.
Mmnpenrens, 0. JIubux). TonmepaHTHOCTb. DBPHOMOHTHBIE U CTEHOOHMOHTHBIE
OpraHU3MBI.

Abunornueckue ¢axtopbl. CBET Kak 3KoJOrmyeckuil Qaxtop. JelcTBUe pa3HBIX
YYacCTKOB COJIHEYHOT'O CIIEKTpa Ha OpPraHU3Mbl. DKOJIOTHYECKHUE IPYIIIbl pACTEHUIN
Y )KUBOTHBIX IO OTHOIIEHUIO K cBeTy. CUrHanmbHas poJib cBeTa. GOTONEepUoOaN3M.
Temneparypa kak skonorudeckuii gaxrop. [leiicTBue Temneparypsl Ha OpraHU3MBbl.
[ToiiknaoTepMHBIE U TOMONOTEPMHBIE OPTaHU3MbI. DBPUTEPMHBIE U CTEHOTEPMHBIE
OpTraHU3MBI.

BrnaxHocte kak okojormdyeckuid  ¢akrop. IIpucnocoOneHuss pacTeHHH K
HOJ/IepKaHUI0 BotHOr0 Oananca. Kiaccugukaiys pacteHuit o OTHOILIEHUIO K BOJIE.
[IpucnocobeHns >KUBOTHBIX K M3MEHEHHIO BOJTHOTO PEKUMA.

Cpenpl o0OMTaHUS OpraHU3MOB: BOJHAs, HAa3eMHO-BO3JYIIHAsA, I1OYBEHHAs,
rTyOMHHAss ~ TOANOYBEHHAs, BHyTpHOpraHu3MeHHas.  Du3HKo-XHMHUYECKHe
0Cc00EHHOCTH cpeJ] 00uTaHus opraHu3MoB. IIpucnoco6iieHus opraHu3MoB K KU3HU
B pa3HBIX cpefax.

buonornyeckue purMmbl. BHemnue u BHyTpeHHHE pUTMbL. CyTOUHBIE U TOAWYHbIE
putmbl. [IpucnocobieHHOCTh OpPraHU3MOB K CE30HHBIM HM3MEHEHMSIM YCIOBUI
KHU3HH.

XKuznennnle ¢opmbl opranu3moB. llonarue o xu3zHeHHOU ¢opme. KuzHeHHBIE
(GbopMBl pacTeHUil: JepeBbs, KYCTApHUKH, KYCTapHUYKH, MHOTOJIETHHUE TpPaBbI,
oJlHoJIeTHUE TpaBbl. JKu3HEHHbIE (OPMBI )KUBOTHBIX: TUAPOOUOHTHI, TEOOMOHTHI,
a3poOHOHTBI. OCOOEHHOCTH CTPOEHHS U 00pa3a )KU3HH.

buotuueckue ¢aktopel. Bugsl OHMOTHYECKHUX B3aUMOJCHCTBUMN: KOHKYPEHIIHS,
XHUIIHUYECTBO, cMMOM03 U ero ¢opmsl. IlapazutusMm, koomepaiusi, MyTyaausM,
KOMMEHCAJIA3M (KBapTHPAHTCTBO, HaXJIEOHUYECTBO). Herpoduueckue
B3auMOJieiicTBUs  (Tommueckue, ¢opudeckue, (Qabpuueckue). 3HayeHHE
OMOTHMYECKMX B3aMMOJECHCTBUI JUIsl CYIIECTBOBAHUS OpPraHU3MOB B cpeJe
obutanus. [IpHHINI KOHKYPEHTHOT'O UCKIIIOUEHHS

7.3

DKOJIOTHYECKUE XapaKTEPUCTHUKUA MOMyisiuu. [lomymsamus kak Ouoiormveckast
cucrema. Poinb HEOHOPOIHOCTH cpefbl, GU3HUECKUX OaphepoB U OCOOEHHOCTEH
Ouosoruu BUJOB B (POPMHUPOBAHUU TPOCTPAHCTBEHHON CTPYKTYPHI TOITYIISIUN.
OcCHOBHbIE TOKa3aTeAW MOMNYJSALMH: YUCIEHHOCTb, IUIOTHOCTh, BO3pAacTHAs U
MOJIOBAsi CTPYKTYPa, POKIa€MOCTh, IPUPOCT, TEMIT pOCTa, CMEPTHOCTh, MUTPAITHSI.
Dkosoruueckasi CTpykrypa mnonyasuud. OIlleHKa YHCICHHOCTH MOMyJISIHUU.
JlunaMyka momynsanuu U e€ perynsnus. bruoTthdeckuil MOTEHITMAN MOMYJISAIINUHN.
MopenupoBanue AMHAMUKH nonyasauuu. Kpusbie pocta YMCIEHHOCTH MOMYJISALINH.
KpuBbie BbDKHBaHUA. Perymsius YHCICHHOCTH TOMYJSAIUNA: POJb (PaKTOPOB,
3aBUCALIUX U HE 3aBUCSAIIMX OT INIOTHOCTH. DKOJIOTMUYECKUE CTPATETuu BUIOB (- 1
K-ctparerum).

[TonsTre 06 sKoNOrHUecKoit Humie Buaa. Mectoooutanre. MHOTOMEpHAs: MOJIEIb
skosiorndeckod Humm Jx.M. XatumHcoHa. Pa3Mepbl SKOJOrMYECKOW HUIIM.
[loTenuuanpHas U peaJii30BaHHAsI HULIY.

Bup kak cuctema nomynsanuii. Apeanbl BUIOB. BUIbI M UX )KU3HEHHBIE CTPATETHH.
3aKOHOMEPHOCTU TOBEICHUSI U MUTPALMA >KMBOTHBIX. bHONOrn4yeckne WHBa3Uu
Yy’>KE€pPOJIHBIX BUJOB
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7.4

CooOuiectBa oprann3moB. buorienos u ero ctpykrypa. CBsi3u MKy OpraHu3MamMu
B OwuomeHoze. Okocucrema Kak oOTkpbiTas cucrema (A./x. Tencmm).
OyHKIMOHANbHBIE OJIOKH OPraHU3MOB B HKOCHCTEME: MPOAYLEHThI, KOHCYMEHTHI,
penyuenTsl. Tpodpudeckue ypoBHU. Tpodudeckue memnud u cetu. AOHOTHYECKHE
650ku sKocucteM. [TouBbl U Wikl B 3kocucTeMax. KpyroBopoT BemiecTB 1 MOTOK
SHEPrUU B SKOCUCTEME.

OcCHOBHBIE TOKa3aTenu SKOCUCTEMbl. buomacca um mpoaykuus. DKOJIOTMYECKUE
MIUPAMHUJIBI YUCEN, OMOMACCHI U DHEPTHH.

HanpasieHnHble 3aKOHOMEpHBIE CMEHBI COOOIIECTB — cCyKueccuu. [lepBuunbie u
BTOPUYHBIE CYKIIECCUU U UX IPUUMHBI. AHTPOIIOI€HHBIE BO3JAEHCTBUS HA CYKIIECCHH.
Knumakcnoe coobiectBo. bruopazHoobpasue v MoIHOTa KPYroBOpOTa BEILIECTB —
OCHOBA YCTOMYMBOCTH COOOIIIECTB.

[IpuponHble 3KOCUCTEMBI. AHTPONOIE€HHBIE 3KOCUCTEMBL. ATPO3IKOCHCTEMA.
ArpoueHos. Paznnuus Mexxay aHTPOIIOr€HHBIMA M TPUPOIHBIMHA 3KOCUCTEMAMMU.
Ypboskocucrembl. OCHOBHBIE KOMIIOHEHTHI ypOoskocucteM. ['opoackas diopa u
¢dayna. CuHaHTpONH3AIHs TOPOJCKON (ayHbl. bronorndeckoe U X03sHUCTBEHHOE
3HAYEHUE arpodKOCUCTEM U YpOOIKOCHUCTEM. 3aKOHOMEPHOCTH (OPMUPOBAHUS
OCHOBHBIX B3aUMO/JICHCTBUI OPraHU3MOB B 3KOCUCTEMAX.

[lepeHoc sHEprum M BEIIECTB MEXAY CMEXKHBIMU SKOCHUCTEMAMH. Y CTOMYMBOCTh
OpPraHu3MOB, MOMYJSLIUHA W DKOCHCTEM B  YCIOBUAX €CTECTBEHHBIX U
AHTPONIOT€HHBIX BO3ICUCTBUN

7.5

7.6

buochepa — oOmemnanerapHas o0oysioyka 3emMiid, TlI€ CYIIECTBYET WIH
cymiecTBoBana Jku3Hb. Yuenue B.M. Bepnanckoro o Ouocdepe. Obnactu
6uocgepsl u e€ cocras. JKupoe BemecTBo Onocdeps! U ero PyHKINH.
3aKOHOMEPHOCTH cyllecTBoBaHMs Ouochepbl. OcoOeHHOCTH OHnocdepsl Kak
ri100anpHOM 3KocHcTeMBbl. JJluHamuueckoe paBHoBecHe B Onochepe. KpyroBoporsl
BEIIECTB U OMOreOXUMHUECKUE UKJIBI (YIiIepoa, a30Ta). PUTMUYHOCTD SIBJICHUH B
ouocdepe.

3oHanbHOCTh OUOChepsl. IlonsaTne o Ouome. OCHOBHBIE OMOMBI CYIIM: TYHApA,
XBOWHBIE Ji€ca, CMEIIaHHBIE M IIHPOKOJIMCTBEHHBIC Jieca, CTENH, CaBaHHBI,
MyCTBIHU, TPONIUYECKHE Jieca, BBICOKOTophs. KiMMaT, pacTUTENbHBIN U )KUBOTHBIN
MUp OMOMOB CYIIIH.

CrpykTypa ¥ (YHKLHUS XKUBBIX CHCTEM, OLIEHKAa MX PECYpPCHOr0 MOTEHIHANa U
o6uochepHbIX QyHKINN

DKOJIOTHYECKUE KPHU3UCHl U MX MpUYMHBL. Bo3jaeiicTBue uyenoBeka Ha Ouocdepy.
3arps3HeHne BO3AYIIHOM cpeabl. OXpaHa BO3ayxa. 3arpsi3HEHHE BOJHOM CpPEbl.
OxpaHa BOJOHBIX pecypcoB. PaspymieHne mousel. OXpaHa IMOYBEHHBIX PECYPCOB.
V3meHeHue Kaumara.

AHTpPONIOTEHHOE BO3/EWCTBHE HA PACTUTENBHBIA M KMBOTHBIM Mup. OxpaHa
pPacTUTENILHOTO U KMBOTHOTO MHpa. OCHOBHbBIE NPHHLMIBI OXPAaHBI MPHPOJIBI.
Kpacupie xnuru. OcobGo oxpansemble mnpupoansie Ttepputopun (OOIIT).
Borannyeckue caspl U 300JI0THYECKHE TAPKH.

OCHOBHBIE TNPUHIMIIBI YCTOWYMBOIO PpAa3BUTUS UEJIOBEYECTBA U IPUPOABIL.
PammonanbHoe  MpUPOJOINONB30BaHME W COXpPAaHEHHE  OHMOJIOTHYECKOTO
pazHooOpaszus 3emin
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